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Abstract 

This research study explored the adoption and utilization of Interactive Whiteboard 

(IWB) technology by teachers and students of secondary schools in South Australia, 

Australia and investigated the impact of its use on the student learning (learning 

approaches and quality of learning outcomes). This research was conducted using a 

mixed method design which was comprised of both the quantitative (predominant) 

and qualitative (supportive) approaches for collecting and analysing data. Three 

different survey questionnaires were used for the quantitative phase during which 

data were collected at school (12), teacher (30) and student (269) levels. Interviews 

were used to collect qualitative data from 16 teachers.  

The school questionnaire had some general questions to collect some information 

regarding the kind of  Information and Communication facilities present at the 

schools; the teacher questionnaire included four scales which were Attitudes 

towards ICT (AICT), Attitudes towards IWB (AIWB), Approaches towards 

Teaching (ATI) and Classroom Interactions using IWB (CIIWB); and the student 

questionnaire was comprised of five scales which were Attitudes towards ICT 

(AICT), Attitudes towards IWB (AIWB), Classroom Interactions using IWB 

(CIIWB), Learning Approaches using IWB (LA) and Learning Outcomes using 

IWB (LO).  

The Cronbach‟s alpha values and Confirmatory Factor Analysis (CFA) techniques 

were used to establish the reliability and validity of all these scales. Single Level Path 

Analysis (SEM) technique was used to examine the relationships among the 

variables present at teacher and student levels separately. To examine the 

relationships among the nested variables at three levels (school-teacher-student) and 

the cross-level interaction effects on the outcome variable, Hierarchical Linear 

Modeling (HLM) was used. The interview data were hand analysed using open-

coding technique.   

The findings from the teacher level path analysis revealed that the classroom 

interaction level of teachers using IWB was positively influenced by their attitudes 
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towards IWB, the IWB related support they received from schools, their student-

focused teaching approach and their age. The results from student level path 

analysis showed that the students‟ perceived classroom interactions using IWB were 

positively associated with their perceived deep learning approach (direct association) 

and their perceived quality of learning outcomes (indirect association through deep 

learning approach). Students‟ attitudes towards IWB also had significant positive 

influence on their perceived deep learning approach, their perceived classroom 

interactions using IWB and their perceived quality of learning outcomes.  

The three-level (HLM) model of deep learning approach using IWB indicated that 

perceived classroom interactions using IWB (student-level factor), IWB support 

(teacher-level factor) and ICT integration level in classrooms (school-level factor) 

had direct positive influence on their perceived deep learning approach. The three-

level model of learning outcomes using IWB revealed that students‟ perceived 

learning outcomes when using IWB were directly influenced by their perceived 

classroom interactions, their attitudes towards IWB, their perceived deep and 

surface learning approaches, their gender (all student-level factors) and the age of 

the teacher (teacher-level factor).  

Overall, it was evident that the students who had experienced an interactive and 

enhanced interactive classroom environment using IWB, and those who had more 

positive attitudes towards IWB tended to adopt a deeper learning approach and the 

quality of their learning outcomes improved. This association between these 

important factors provides clear evidence that the IWB technology, when used in an 

interactive or enhanced interactive way by the teachers and the students, can make 

the students more inclined towards adopting deeper approach to learning along 

with improving the quality of their learning outcomes.  

The major contribution of this study is in the form of providing the much needed 

evidence of the impact of the use of IWB on the learning of the secondary school 

students along with the understanding of the inter-relationships among various 

other important factors at school, teacher and student levels. In future, more 

exclusive studies can be done to explore the issues of learning approaches and 
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learning outcomes using IWB in separate studies using longitudinal or other suitable 

research methods. 

Keywords: Information and Communication Technology (ICT), Interactive 

Whiteboard (IWB), IWB adoption, IWB use,  ICT attitudes, IWB attitudes, 

classroom interactions using IWB, learning approaches using IWB, learning 

outcomes using IWB, student learning, teaching approaches, mixed-method 

research, secondary school teachers, secondary school students, secondary schools, 

South Australia, Australia. 
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Chapter 1 
Introduction 

Various countries around the world are investing huge amounts of money to equip 

their classrooms with the latest kinds of Information and Communication (ICT) 

tools. Interactive Whiteboard (IWB) is one such tool which was introduced in the 

educational sector more than a decade ago and has been widely adopted in many 

countries since then. Most prominent among these countries are United Kingdom 

(UK), United States of America (USA) and Canada, with Australia moving 

enthusiastically in this direction with many national and state level efforts investing 

in this educational technology. But the decision to make this investment in Australia 

was mainly based on the research findings from other countries especially the 

United Kingdom. There is a serious lack of any rigorous research studies 

investigating various IWB related issues in the Australian context. And most 

important among these is its impact on student learning. The present study was 

aimed at addressing this problem by investigating the adoption process of IWB 

technology by teachers and students and more importantly its impact on the student 

learning at the secondary school level in South Australia. The findings of this study 

have added the much required information to the education sector regarding the 

adoption of this technology at the secondary level, and the evidence of the impact 

of the use of IWB on learning. These findings can be used by the policy makers, 

school administrators and teachers to gain greater understanding about various 

factors which lead to the successful adoption and effective utilization of this 

technology together with its effect on the learning.  

As this is the introductory chapter for the study on the topic: "Interactive 

Whiteboard: adoption and the impact of its utilization on student learning in South 

Australian secondary schools", it provides the detailed description of the 

background or context of this study which is followed by stating the research 

problem. The aims of this study, the key research questions along with the 

importance and limitations of this research are also given in this chapter. 
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1.1 Background/Context of the Study  

In order to establish the background or the context for the present study, it was 

necessary to review the past research done in the field of ICT educational research 

with the main focus on IWB educational research. It also helped in gaining the 

understanding of the current state of research in these fields of research, along with 

leading to the identification of the current issues and gaps in ICT educational 

research as a whole and IWB educational research in particular. The following 

sections present the detailed description on the background of the study.  

1.1.1 Information and Communication Technology (ICT) 

ICT is an acronym for Information and Communication Technology. Technically 

speaking, ICT is the combination of informatics technology (the field dealing with 

the information processing systems) together with other, related technologies, 

specifically communication technology (UNESCO, 1994). In other words, this term 

is collectively used for the “technologies used for accessing, gathering, manipulation 

and presentation or communication of information” (MCEETYA, 2000). While 

there is no universally accepted definition of ICT, in simple words it is a broad 

subject concerned with digital technological tools and resources used to 

communicate, create, store, manage and process information (Tinio, 2003). “These 

technologies include computers, the Internet, broadcasting technologies (radio and 

television), and telephony” (Tinio, 2003, p. 4).  

1.1.2 ICT in Education 

In today‟s world, a wide cross-section of society has accepted ICT as an entrenched 

characteristic of its culture (Steketee, 2005). Today's generation live in an ICT rich 

world with digital technologies continuing to influence many aspects of every 

individual's life (Elliott, 2004) through technologies in the home, business, 

commerce, media and education. So, in this digital-age world, it is important to 

equip the students with the appropriate technological skills and knowledge which 

can ultimately help them to live a successful life as creative and confident users of 

ICT (Cook, 2010; MCEETYA, 2008; Steketee, 2005). To meet this challenge, the 
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educational scenario all over the world has gone through tremendous changes due 

to an increase in the introduction of various kinds of technological tools into the 

school classrooms (Albirini, 2006; Holmes, 2009; Munro, 2010; Paas & Creech, 

2008). Various countries, especially the developed ones, are spending huge amounts 

of money to supply their classrooms with the latest ICT tools, with the vision of 

preparing their future generations for a knowledge-based economy (Albirini, 2006; 

Holmes, 2009). The other term which is commonly used in literature for these ICT 

tools is „educational technologies‟ and these terms have been used interchangeably 

in the present research. 

1.1.3 Scenario of ICT in Australian education system 

In Australia, various policies and strategies in regard to the successful integration of 

ICT in education have been developed and implemented by The Department of 

Education, Employment and Workplace Relations (DEEWR), Ministerial Council 

on Education, Employment, Training and Youth Affairs (MCEETYA), The 

Department of Education and Training, Queensland (DETE), Department of 

Education and Children's Services, South Australia (DECS)  and Department for 

Education and Child Development, South Australia (DECD) at both national and 

state level. The Australian Labor party, after winning the 2007 federal election, 

announced the $2 billion „Digital Educational Revolution‟ (DEEWR, 2007). Its 

main purpose was to give grants to the eligible schools to help to provide new and 

upgraded ICT for students in Year 9-12 (DEEWR, 2007, 2009). The aim of the first 

round of this policy was to bring all secondary schools across Australia to a 

computer to student ratio of 1:2, with the final goal to reach up to 1:1 ratio for all 

secondary school (year 9-12) students by 2011 (DEEWR, 2009). The second main 

aim was to provide a broadband internet connection with a speed of up to 100 

megabits per second to Australian schools (DEEWR, 2007, 2009). Further, in 2008 

all the Ministers of Education in Australia approved the educational policy named 

„Melbourne Declaration on Educational Goals for Young Australians‟ which also 

highlighted the necessity of teaching and learning with technologies for preparing 

our students for 21st century living by stating in the Preamble that “In the 21st 

century Australia‟s capacity to provide a high quality of life for all will depend on 
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the ability to compete in the global economy on knowledge and innovation” 

(MCEETYA, 2008, p. 4). More specifically, goal 2 of this declaration stated that 

“All young Australians become successful learners, confident and creative 

individuals, and active and informed citizens” (MCEETYA, 2008, p. 8). This was 

further linked to goal 2.1 indicating that successful learners should “have the 

essential skills in literacy and numeracy and are creative and productive users of 

technology, especially ICT, as a foundation for success in all learning areas” 

(MCEETYA, 2008, p. 8). 

Similarly, the emphasis on the need for developing the technological skills of 

students to live successfully in knowledge economy and society (DETE, 2001) have 

also been reflected in „DECS Strategic Plan for Learning and Business Technologies 

2006-2010‟ which emphasised the need of the students to use technology by making 

the students "participate in programs that focus on the development of 21st century 

skills, resources and projects to assess their ICT literacy” (DECS, 2006, p. 6). 

Similarly 'ICT Strategic Statement 2012-2014' also intended to "provide a strong 

foundation for children and young people that prepares them to become confident, 

creative and informed members of a digitally enhanced society"(DECD, 2012, p. 4). 

1.1.4 ICT educational research: a broad picture  

It was vital to have a sound understanding of the current state of ICT educational 

research, which is a complex and very broad area (McDougall & Jones, 2010), 

because the research on any educational technology (IWB in this case) needed to be 

developed with an awareness about the latest findings and the current issues. 

Secondly, researching ICT in education is also a very challenging field because of 

the sheer number of technological tools being introduced into the educational 

sector (Cox, 2010) at a very fast rate. Without the understanding of this complex 

nature of implementation and utilization of various educational technologies, it was 

difficult to develop a meaningful study (McDougall & Jones, 2010).  

During the review of the past research studies, it was found that the first most 

important issue, which has also resulted in criticism of ICT educational research, 

was related to its focus of investigation. In the majority of studies done so far in this 
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area, the researchers have focused primarily on the technology in use and not on the 

educational importance of that technology i.e., the impact of it on learning and 

teaching (Ham, 2010; McDougall & Jones, 2010; Romeo & Russell, 2010). Another 

shortcoming which was found to be one of the main concerns of educational 

researchers was that most of the ICT research done in education has lacked a 

theoretical underpinning which relates ICT use to teaching and learning (McDougall 

& Jones, 2010; Romeo & Russell, 2010). Due to this, the field of ICT research in 

education has become separated from the main body of educational research, which 

has ultimately been giving rise to many debates in this area. It was then been 

realized that the development of ICT research should be based on appropriate 

learning theories e.g., social learning theories (McDougall & Jones, 2010; Romeo & 

Russell, 2010). Thirdly, it was also found that the lack of historical perspective 

(lessons learnt from the pitfalls in the past) was another matter which needed the 

urgent attention of those who are intending to do quality research in this field 

(McDougall & Jones, 2010; Romeo & Russell, 2010). Overall, it was being pointed 

out that, due to above stated shortcomings, the large majority of studies done in 

ICT educational field have not contributed much towards the improvement of 

educational theories or the advancement of educational practice. So, it has been 

recommended that any researcher planning to do research on any educational 

technology should address the issues of teaching and learning in the first place, with 

technology being given secondary importance (McDougall & Jones, 2010).  

1.1.5 Introduction of IWB in Australian education system 

Among some of the recent educational technologies which have found their way 

into the classrooms, interactive whiteboards (IWBs) have come forward as a very 

widely accepted educational technology (Holmes, 2009; Mohon, 2008). Countries 

around the world are taking considerable interest in investing huge amount of 

money into the process of implementation of IWB into their schools. Thus, in the 

UK, all schools had the opportunity of installing IWBs into their classrooms 

following the support provided by government in the form of grants/funds in 

millions of pounds to the schools (Bennett & Lockyer, 2008; Hockly, 2013; Kelley, 

Underwood, Potter, Hunter, & Beveridge, 2007; Miller, Averis, Door, & Glover, 



6 
 

2005; Mohon, 2008). It is clear that the enthusiasm for the adoption of IWB is very 

high around the world, and Australia is no exception, with different education 

authorities investing in this new technology (Bennett & Lockyer, 2008). 

The fast paced adoption of this new IWB technology is due to its unique feature of 

bringing together many ICTs in a very convenient manner (Betcher & Lee, 2009; 

Murcia, 2010). In the last decade, Australian schools have made a considerable 

financial investment in the purchase and installation of interactive whiteboards for 

classroom use (Jones & Vincent, 2006). At national level, under the policy of 

„Digital Education Revolution‟, the federal government has provided the 

opportunity for schools to apply for up to a $1 million grant for purchasing various 

ICT tools, and IWBs are given a special consideration in that (DEEWR, 2007). At 

state level also, governments of various states are providing funds to schools, 

especially to equip them with IWBs. For instance, the NSW state government has 

announced an allocation of $66 million for this purpose, and the ACT government 

has also encouraged their schools to install IWBs (Bennett & Lockyer, 2008; 

Holmes, 2009; Hunter, 2006).  

1.1.6 What is Interactive Whiteboard?   

The Interactive Whiteboards, which are also known as „digital‟ or „electronic‟ 

whiteboard (Kennewell & Higgins, 2007), were initially developed for official 

presentations at meetings in typical office scenarios, but have been more recently 

introduced into educational settings (Higgins, Beauchamp, & Miller, 2007; Smith, 

Higgins, Wale, & Miller, 2005) with the vision of transforming the educational 

process.  

The Interactive Whiteboard is a large touch-sensitive board or display panel. It is 

connected to a data projector and a computer and the computer image is projected 

onto it   (Bennett & Lockyer, 2008; Kennewell & Higgins, 2007; White, 2007). “The 

image can be controlled by touching the board either by hand or with a special 

stylus, as well as by using the computer mouse or keyboard. The user can write, type 

or draw on the surface, then save, alter or print the image” (White, 2007, p. 6). So 

the user can control the computer from the projected image on the board (Mohon, 
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2008). In this way, it provides the facility to the “teachers and students to view, 

manipulate, create and distribute electronic teaching and learning resources using 

familiar computer applications” (Bennett & Lockyer, 2008). In other words we can 

say that it combines “the functionality of audio-visual presentation and computer-

based interactivity” (Bennett & Lockyer, 2008, p. 289). Basically the IWB is the 

combination of following four components (White, 2007): 

 The IWB 

 A data 

projector  

 A computer 

 Software  

                

  

  

 

  

Figure 1.1: Different Components of a typical IWB (Becta, 2004) 

Figure 1.1 shows, in a very simple manner, the way in which the components of 

IWB are connected to each other and their specific function. The software 

accompanying IWBs provide the facility for the users in a classroom environment 

to interact with digital content in a very convenient manner and to undertake 

activities which were previously not possible while using a large display (Kennewell 

& Higgins, 2007; SMART, 2006). Some of the examples of most commonly 

performed activities using IWBs are  

…manipulating text and images; making notes in digital ink; saving notes for later review 

by using e-mail, the Web or print; viewing websites as a group; demonstrating or using 

software at the front of a room without being tied to a computer; creating digital lesson 

activities with templates, images and multimedia; writing notes over educational video clips; 

using presentation tools that are included with the white boarding software to enhance 

learning materials; showcasing student presentations. 

                      (SMART, 2006, p. 5) 

Projector: beams 

image of computer 

screen onto the 

whiteboard 

Computer: sends 

messages to the data 

projector and receives 

messages from the 

whiteboard 

Whiteboard: every 

touch on the board 

with a pen or fingers 

is like a mouse-click 

on the computer 

screen. The 

whiteboard sends 

messages back to 

the computer- the 

required changes 

occur and the image 

on the board 

changes in response. 
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1.1.7 IWB educational research  

The bulk of the IWB research literature has been generated from the UK studies 

which were conducted after the installation of this ICT tool into all the UK schools 

more than a decade ago (Bennett & Lockyer, 2008; Hockly, 2013; Kelley et al., 

2007; Miller et al., 2005). Being a relatively new educational technology in other 

countries like USA, Canada and Australia, the available literature on IWB research 

from these countries is limited (Schuck & Kearney, 2007; Sweeney, 2010). Further, 

there is lack of IWB research literature in refereed academic journals (Becta, 2003, 

2004; Mohon, 2008; Smith et al., 2005; White, Barnes, & Lawson, 2012). The IWB 

research literature reviewed in the present research can be divided into four 

categories based on the focus of the research:  

 The majority of studies done in this area concentrate on various aspects of 

teaching with IWBs (Bennett & Lockyer, 2008; Bourbour & Bjorklund, 2014; 

Glover & Miller, 2003; Hodge & Anderson, 2007; Holmes, 2009; Jewitt, Moss, 

& Cardini, 2007; Kelley et al., 2007; Kent, 2006; Kitson, Fletcher, & Kearney, 

2007; Lai, 2010; Littleton, 2010; Mercer, Hennessy, & Warwick, 2010; Miller & 

Glover, 2010; Mohon, 2008; Murcia, 2008; Schmid, 2010; Sweeney, 2010; 

Vincent, 2007).  

 There are few studies done with the focus to study IWB from the learners‟ 

viewpoint (Beeland, 2002; Goodwin, 2008; Haldane, 2007; Hall & Higgins, 

2005; Jones & Vincent, 2006; Kennewell & Beauchamp, 2007; Knight, 

Pennant, & Piggott, 2005; Swan, Schenker, & Kratcoski, 2008; Wall, Higgins, 

& Smith, 2005; White et al., 2012; Yanez & Coyle, 2011). 

 In some studies, the researchers focused on the combination of teaching and 

learning issues (Armstrong et al., 2005; Bayne, 2007; Hennessy & London, 

2013; Hockly, 2013; Lopez, 2010; Murcia, 2010; Schuck & Kearney, 2007; Shi, 

Yang, Yang, & Liu, 2012; Slay, Sieborger, & Hodgkinson-Williams, 2008; 

Somyürek, Atasoy, & Özdemir, 2009; Twiner, Coffin, Littleton, & Whitelock, 

2010; White, 2007), and  

 In others the focus is on use of IWBs in particular subject areas (Bourbour & 

Bjorklund, 2014; Glover, Miller, Averis, & Door, 2007; Hennessy, Deaney, 
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Ruthven, & Winterbottom, 2007; Hockly, 2013; Holmes, 2009; Kent, 2006; 

Lopez, 2010; Miller et al., 2005; Miller & Glover, 2006, 2010; Murcia, 2010; 

Parslow, 2008; Schmid, 2010; Shi et al., 2012; Swan et al., 2008; Vita, 

Verschaffel, & Elen, 2014; Xu & Moloney, 2011; Yanez & Coyle, 2011).  

Several critical issues related to the use of IWB as a pedagogical tool in schools had 

surfaced from this literature review, and these are discussed underneath using two 

separate headings:  

 IWBs and teachers/teaching 

 IWBs and learners/learning  

1.1.7.1 IWBs and teachers/teaching  

The research literature in the area of IWB use in teaching showed a positive picture 

as a whole. Especially, it highlighted the fact that the touch sensitive screen option 

of IWB delivers a number of possible benefits for teachers, including greater 

flexibility, versatility, resourcefulness and the ability to deliver multimodal 

presentations effectively, teaching in a group setting or whole-class setting (Betcher 

& Lee, 2009, p. 3; Hennessy & London, 2013; Higgins et al., 2007; Kennewell & 

Beauchamp, 2007; Kennewell & Higgins, 2007; Littleton, 2010; Mohon, 2008; Slay 

et al., 2008; Smith et al., 2005; Somyürek et al., 2009; Twiner et al., 2010). The IWB 

has the potential to cater for a variety of learning styles, improves classroom 

interactivity and student participation, and also some classroom management issues 

(Bourbour & Bjorklund, 2014; Higgins et al., 2007; Holmes, 2009; Littleton, 2010; 

Shi et al., 2012; Smith et al., 2005; Somyürek et al., 2009; Twiner et al., 2010). 

Various studies have highlighted that the use of IWBs helps teachers to develop 

resources and to plan and structure their lesson more easily (Bennett & Lockyer, 

2008; Holmes, 2009; Jones, 2002; Smith et al., 2005). When effectively used it can 

help to capture and hold student attention, encourage them to get involved in 

problem solving, support collaborative learning by motivating them to participate 

during the lesson (Bourbour & Bjorklund, 2014; Hockly, 2013; Holmes, 2009; Jones 

& Vincent, 2006). The convenience for the teacher to use pre-prepared lessons and 
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the facility for them to review materials at a later date are other advantages 

identified in some studies (Holmes, 2009).  

Further, some of the unique advantages of an IWB (Smith et al., 2005) were also 

underlined in some research articles which separates it from other whole-class ICT 

demonstration facilities (WCIDFs) (Jones & Vincent, 2006; Kelley et al., 2007). 

These unique features of an IWB lie in the interactivity facility provided by it. A 

number of articles indicated that the IWB allows two types of interaction; one is 

dialogic interaction among students, and between students and teachers 

(pedagogical interactivity) and the other is physical interaction with the IWB 

(physical interactivity) (Jones & Vincent, 2006; Littleton, 2010; Mercer et al., 2010; 

Smith et al., 2005). Another difference between teaching using IWB and a 

desktop/laptop is that the teacher can maintain an eye contact with the whole class 

while standing in front of the class and s/he does not have to sit or stand on one 

corner of the class hiding behind the computer screen (Kelley et al., 2007). This 

helps in maintaining the pace of the lesson and seamless flow of information, along 

with capability for the teacher to emphasize and highlight important points using 

just a touch of the finger or a pen (Kelley et al., 2007). It is due to these unique 

features that a large number of teachers are showing more acceptances for 

introducing IWBs into their teaching in comparison to any other ICT tool (Kelley et 

al., 2007). 

Along with many potential teaching benefits, some problems related to IWB 

integration in education have also been identified in various studies (Smith et al., 

2005). The first and most critical problem faced by teachers is the lack of adequate 

training for using this technology effectively in their classrooms (Glover & Miller, 

n.d.; Hockly, 2013; Holmes, 2009; Smith et al., 2005) because it has been realized 

that teachers' technological knowledge and skills are the keys in using IWB for 

facilitating better interactions in the classrooms (Bourbour & Bjorklund, 2014). 

Researchers are now raising this issue by pointing out that some teachers, especially 

in the initial stages of the IWB adoption, use the  IWB just to complement their 

traditional teaching where it is used simply for writing or projecting material (Hall & 

Higgins, 2005; Hennessy & London, 2013; Holmes, 2009; Warwick & Kershner as 
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cited in Murcia, 2010). Secondly, lack of time to prepare lessons with the IWB is 

also considered as a major problem for teachers who are in their initial stages of 

familiarisation IWB use (Higgins et al., 2007), because teachers usually need more 

time for lesson preparation with the IWB as compared to regular lessons (Glover & 

Miller, n.d.). A common theme which emerges out of the IWB literature focus on 

teaching aspects is that teacher proficiency with the technology, including 

incorporating various pedagogical skills and strategies, is a key factor which leads to 

the effective use, and ultimately to positive outcomes (Hockly, 2013; Lai, 2010; 

Schmid, 2010). But a concern is shown by most of the authors that teachers have 

not yet acquired the required level of skills to use the IWB effectively (Glover et al., 

2007; Holmes, 2009). 

 1.1.7.2 IWBs and learners/learning  

IWB research studies done with a central focus on student learning outcomes are 

very rare. Instead, in the available studies, the role of IWB in facilitating situations 

for learning has been the main focus of the researchers (Beeland, 2002; Jones, 2002; 

Kennewell & Beauchamp, 2007; Knight et al., 2005; Shi et al., 2012; Xu & Moloney, 

2011; Yanez & Coyle, 2011) rather than direct outcomes of learning. Only a few 

articles have been found which mentioned the impact of IWB use on student 

achievement or learning outcomes (Lopez, 2010; SMART, 2006; Swan et al., 2008; 

White, 2007; Xu & Moloney, 2011). All these studies were small scale case studies 

which used qualitative approaches to research, except for the study done by Xu and 

Moloney (2011) which used both quantitative and qualitative methods of data 

collection. Further most of these studies were focused on the learning outcomes of 

a particular subject, for example, the study by Lopez (2010) was focused on English 

language learners (ELL); Xu and Moloney (2011) were focused on Chinese 

language; the study conducted by White (2007) focused on the numeracy and 

literacy outcomes; and Swan et al. (2008) also focused on English, Arts and 

Mathematics. So, although all these studies indicated a positive impact of IWB use 

on student learning outcomes in a particular subject-area, the researcher could not 

find any large scale study which had investigated the impact of IWB on other 

subject areas as well. The research studies, mainly from the United Kingdom, the 
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United States and Australia (limited), indicated that the proper use of IWB, along 

with the accompanying software, creates a positive and enjoyable learning 

environment which helps the students to get more engaged, motivated, focused and 

interested in the classroom (Beeland, 2002; Hall & Higgins, 2005; Higgins et al., 

2007; Hodge & Anderson, 2007; Kennewell & Beauchamp, 2007; Knight et al., 

2005; Schuck & Kearney, 2007; Shi et al., 2012; SMART, 2006; Smith et al., 2005; 

Wall et al., 2005; White et al., 2012; Xu & Moloney, 2011; Yanez & Coyle, 2011). 

The ability to present information in several ways (multimodal) allows a teacher to 

prepare for a variety of learning styles (Lee & Boyle, 2003; Murcia, 2010) and this is 

considered as the main factor which can contribute towards the above stated 

advantages for students in a whole class or small group learning situations (Beeland, 

2002; Bennett & Lockyer, 2008; SMART, 2006; Smith et al., 2005; Yanez & Coyle, 

2011). “It allows all pupils to engage with the same central focal point in the 

classroom-something that is not easy to achieve with other types of technology” 

(Becta, 2004, p. 3). This also can lead to the development of a collaborative and 

interactive learning environment which encourages the students to actively 

participate in lessons using dialogic interaction and become more confident learners 

(Bennett & Lockyer, 2008; Bourbour & Bjorklund, 2014; Hennessy et al., 2007; 

Jones, 2002; Littleton, 2010; Mercer et al., 2010; Murcia & Sheffield, 2010; White, 

2007; Xu & Moloney, 2011).   

The contribution of IWB in promoting interactivity in the classroom is seen as the 

key factor which has positive effect in enhancing the overall learning environment 

within the class (Becta, 2004; Littleton, 2010; Miller et al., 2005). The type of 

interaction which is increased by the virtue of IWB use is between teacher, students, 

subject matter and the technology itself (Becta, 2004). In a few studies, the students 

mentioned that the facility for revisiting or reviewing the previous learning helps 

them to have clear knowledge about the level of their learning, and hence increases 

their confidence (Becta, 2004; Knight et al., 2005; SMART, 2006). A few studies 

also pointed out the enthusiasm of students to use the board themselves as a factor 

contributing towards them being more involved in their own learning (Slay et al., 

2008; White, 2007). This kind of IWB use also helps learners with a 
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kinesthetic/tactile preference (Murcia, 2010; Smith et al., 2005). In investigations on 

student‟s opinion about the usefulness of the IWB for learning, it has been seen that 

students are positive about its impact on their learning (Mathews-Aydinli & Elaziz, 

2010; SMART, 2006; White, 2007). A few researchers have also highlighted the 

important role it can play in the learning of children with some kind of visual or 

other physical disability (Kennewell & Morgan, 2003), and there is lack of research 

in this area where more exploratory research is needed.  

But one should keep in mind that it is evident in some research studies that if not 

properly used IWB can prove to be a problem for students. Some researchers have 

criticized IWB integrated lessons as being too highly paced, as with any other 

presentation technology, which in turn does not give much opportunity for students 

to think or participate in the lesson (Hennessy et al., 2007; Holmes, 2009; Wall et 

al., 2005). And if a lesson, in which students are given the opportunity to work on 

the board, is not effectively planned, then it can result in some management 

problems because the students waiting for their turns become bored (Hennessy et 

al., 2007). Over-crowding of information on the IWB is another problem which 

sometimes confuses students instead of improving their understanding (Higgins et 

al., 2007; Holmes, 2009). The overall picture which emerged during the review of 

IWB research focusing on learning is that, if properly used, IWB can have positive 

impact on student learning.   

Various problems related to ICT and IWB educational research have been identified 

by the researcher while reading the ICT and IWB research literature. These issues or 

gaps in the research literature are discussed in details in the next section. 

1.2 Statement of Research Problem  

The critical issues which emerged during this review of ICT and IWB research 

literature are discussed in this section, which collectively were used as the problem 

statement for this research.  
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1.2.1 Issues in ICT Educational Research 

The review of literature for this study had started by identifying the literature on the 

broader field, i.e., ICT educational research. During this review, some problems or 

gaps in this field of research were identified which needed to be addressed urgently. 

First and the most essential one was the issue of the lack of rigorous research 

evidence for the effectiveness of ICT in improving student learning. In other words, 

the research findings from this field were found to be fragmented and so the 

research had failed to provide solid evidence that the use of ICT in education leads 

to the improvement in the overall process of learning, the attitudes of students 

towards learning and the quality of their learning outcomes. Secondly, most of the 

ICT research in the educational sector has been done at a small-scale (e.g., action 

research) level using inappropriate methodologies resulting in non-conclusive 

findings. Even where some conclusions regarding the value of ICT use in teaching 

and learning arose, they are not properly conveyed to the practitioners in the 

education sector. Thirdly, the ICT educational research mostly tends to focus on the 

technological aspect of it rather than focusing on the impact of technology on 

human behaviour (use, perceptions, learning etc.) and does not take into 

consideration the theoretical underpinnings when designing and conducting 

research studies. This leads to the problem of ICT research becoming detached 

from sound educational research and, ultimately, educational practice.  

1.2.2 Issues in IWB Educational Research 

When the literature focused on the IWB use in education was examined, a number 

of critical issues surfaced which needed to be addressed by further research. Before 

discussing these issues, it is important to clarify is that the bulk of literature 

explored in the present study came from the UK based research studies. 

1.2.2.1 Lack of IWB studies in Australian context 

As it is already mentioned that the available research literature is mostly comprised 

of UK based research studies and this research literature consisted mainly of articles 

available on the internet which included reports published by government agencies, 



15 
 

school-based research projects or discussion papers and only a few IWB research 

articles from refereed journals. This pointed towards the first issue identified in 

IWB educational research which was the serious lack of IWB studies done in 

Australia and especially in the South Australian context. As mentioned above, in 

Australia schools are enthusiastically installing IWB in the classrooms. The trend, 

which started from primary school level and is now leading towards secondary level 

classrooms, is largely based on the research findings from other countries like UK 

and USA. Considering the high cost of installing this technology in the classrooms, 

it is essential that the process of equipping the Australian schools should be guided 

by the findings of the research done in the Australian context of education.   

1.2.2.2 Lack of large-scale quantitative research studies 

It has also been noticed that even in the countries like UK and USA, most of the 

studies conducted in this field are the qualitative in nature and done at the small-

scale such as case-studies or action research which included only small number of 

participants and focus on one or two subject-areas at the most. There has been lack 

of studies which included large number of participants using quantitative 

approaches to investigate various critical issues related to IWB use. So the available 

evidence for the effectiveness of IWB in teaching and learning was found to be 

scattered because it has been collected from various small-scale studies focusing on 

different aspects of IWB use. This shortage of large scale quantitative studies led to 

the problem of an inability to generalize the research findings to generate solid-

based conclusions. In addition to this, the studies in this area are found to be mainly 

focused on the use of IWB at primary school level and only very few studies had 

investigated the use of IWB at secondary school level. This led to a big gap in the 

literature of IWB educational research.   

1.2.2.3 Lack of studies to investigate the impact of IWB use on 

student learning 

Thirdly, although the various small-scale IWB studies collectively depicted a positive 

picture regarding the use of IWB for teaching (mostly as positive teaching 

experiences) and learning (mostly as positive learning experiences), very few studies 
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have tried to investigate the impact of its use on the specific learning outcomes or 

achievement of the students. As also mentioned for the ICT educational research as 

a whole, this is one of the most critical issues which prominently emerged during 

the IWB related literature review.  Even those studies, where the focus was on 

student learning, the emphasis was given to studying the impact of IWB use on the 

learning environments as a whole or to investigating its impact on some students‟ 

attributes e.g., student motivation and engagement in the classrooms etc. The IWB 

related studies provided little evidence of the impact of its use on the learning 

approaches and specific learning outcomes, although there were a couple of studies 

where the impact of IWB on students' learning achievements in a particular subject 

area was investigated. So it was realized that this void in the available IWB research 

literature could only be filled if IWB research studies would focus on these crucial 

aspects of student learning and provide the much needed evidence of the actual 

impact of IWB use on student learning. Further, it was also evident in the literature 

that understanding this relationship between IWB use and student learning is a key 

factor in the effective adoption of IWB in education.  

The present study was designed as an attempt to address the issues in order to 

provide a much needed contribution to the IWB educational literature. The specific 

aims of the present study are described in the next section.   

1.3 Aims of the Research 

The purpose of this study was to investigate the impact of the use of IWB on the 

student learning approaches and outcomes at secondary school level in South 

Australia. As mentioned in the above section, this kind of research study was 

urgently needed in the Australian educational context. In other words, the main aim 

of this study was to explore various factors related to the adoption and utilization of 

IWB and to investigate their interaction with one another and their impact on 

student learning. This was also done with the purpose of collecting evidence 

regarding the impact of IWB use on student learning (learning approaches and 

learning outcomes), if any.  
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Apart from this overall objective, the specific aims of this research were:  

1. To analyse the adoption of IWB by teachers and students in the South 

Australian secondary schools along with the factors affecting it.  

2. To explore the classroom interactions using IWB as an educational tool.   

3. To investigate the effect of the IWB adoption level and IWB classroom 

interactions on the learning of the secondary school students.  

So it can be said that the current study was primarily focused on the student 

learning as a result of to IWB use, and the IWB technology itself was given the 

secondary importance.    

1.4 Key Research Questions 

To achieve the above stated aims, the study addressed the following research 

questions which are grouped into general and specific categories. Generally, the 

study addressed the following questions: 

1. How do the environmental, personal and attitudinal features of the teachers, 

and their general approaches towards teaching, influence the adoption of 

IWB and the classroom interactions when IWB is used?  

2. How do the environmental, personal and attitudinal features of the students 

influence their reception of IWB, and their classroom interactions using it?  

3. How do various school, teacher and student level factors interact with one 

another and what are their impact on the students' learning approach and 

outcomes? 

These general questions led to the following specific questions under 3 broad 

headings: 

1. School level 

1a What kind of ICT related facilities are available for the teachers and 

the students in the schools? 

1b What is the level of IWB integration into the classrooms in the 

schools? 
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1c How does the availability of ICT related facilities to the teachers 

influence their attitudes towards ICT and IWB, their teaching 

approaches and their classroom interactions using IWB?  

1d How does the availability of ICT related facilities to the students 

influence their attitudes towards ICT and IWB, their classroom 

interactions using IWB, their learning approaches and their learning 

outcomes?  

2. Teacher level 

2a. What are the factors which influence the decision to adopt IWB by 

the teachers?  

2b. How do the personal/demographic factors of the teachers influence 

their attitudes towards ICT and IWB, their teaching approaches and 

their classroom interactions using IWB?  

2c. What is the relationship between teachers' attitudes towards ICT and 

their attitudes towards IWB?  

2d. How do the attitudes towards ICT and IWB influence the teaching 

approaches of the teachers and their classroom interactions using 

IWB? 

2e. What is the influence of the teachers' general approach towards 

teaching on their classroom interactions using IWB?  

2f. What are the perceptions of the teachers on the impact of use of 

IWB on the learning approaches and learning outcomes of the 

students?  

3. Student level 

3a. How do the personal/demographic factors of the students influence 

their attitudes towards ICT and IWB, their classroom interactions 

when using IWB, their learning approaches and learning outcomes 

using IWB? 

3b. What is the influence of the students' attitudes towards ICT on their 

attitudes towards IWB?  
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3c. What is the influence of the students' attitudes towards ICT and 

IWB on their classroom interactions when using IWB, their learning 

approaches and learning outcomes using IWB?  

3d. How do the students' classroom interactions using IWB influence 

their learning approaches and their learning outcomes? 

1.5 Importance of the Research 

This study was expected to make some significant contributions to the present 

research literature and the educational practice which are given underneath: 

 As there has been scarcity of the studies providing the research evidence 

related to impact of IWB use on student learning, the findings of this study 

were expected to provide this kind of evidence because it would be the first 

of its kind to investigate two important concepts of learning i.e., student 

learning approaches and quality of learning outcomes, in relation to IWB use 

which would be a major contribution to the IWB research literature. 

 The second contribution of this research towards IWB research literature 

would be in the form of addressing the problem of a shortage of IWB 

studies with the primary focus on the student issues, as the primary focus in 

the present study was on students.  

 The third important contribution of this study lay in the fact that there is a 

serious lack of IWB research studies done in Australia and more specifically 

in South Australia. There were hardly any studies found which were done on 

critical issues related to IWB use in South Australian schools. So the current 

research was expected to fill this gap and to provide guidance to the schools 

to help them to make informed decisions regarding incorporating IWB 

technology into their classrooms.   

 This study was also important because it was done on a large scale by using 

predominately quantitative methods of data collection along with qualitative 

methods of interpretation which is not usually done in this field of research. 

The IWB research literature is comprised mainly of small scale qualitative 
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studies focusing on one or two subject-areas and come up with scattered 

findings regarding different critical issues related to IWB use in education. 

But the present research made an effort to deal with this problem up to 

some extent.  Apart from this, this study also included all the main subject-

areas at secondary school level in South Australia unlike majority of other 

IWB studies which focus only on the IWB use in one or two subject areas at 

the primary level of schooling.  

 This study also tried to investigate the relationship between various 

prevailing factors at school, teacher and student level and their influence on 

each other in terms of IWB adoption and utilization and ultimately the 

student learning. This would be a crucial contribution because it would 

provide the understanding and knowledge of these issues in the Australian 

context. These findings would also be helpful in providing suggestions to the 

teachers regarding effective pedagogical methods using IWB. These types of 

suggestions could also be used to improve teacher education or professional 

development courses by providing the idea of kind of support, facilities and 

training required to prepare teachers to use IWB successfully.  

Combining all the various aspects of this study together, it was the first time that all 

these issues i.e., adoption, utilization and impact of IWB on secondary school 

students learning approaches and quality of learning outcomes were addressed in 

one study. 

1.6 Limitations of the Research 

Like all the other research studies, the present study also had some limitations 

which are discussed in this section. The first limitation of this study was related to 

the data collection procedure used in this study i.e., a cross-sectional procedure of 

data collection was used. This was done due to the limited time availability for 

completing this research which did not allow the researcher to undertake a 

longitudinal study.  The second considerable limitation was related to the sampling 

procedure which was used in this research. Ideally, the researcher should have used 

random sampling, which is the most rigorous form of probability sampling, but in 
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this research the non-probability convenience sampling was used in the main 

quantitative phase because of the limited number of South Australian secondary 

schools with IWB installed in their classrooms.  

1.7 Description of the Chapters of the Thesis 

This thesis is consisted of twelve chapters. Chapter One is the introduction which 

provides detailed description about the background or context of this study, the 

problem statement, aims of the study, and the key research questions along with the 

importance and limitations of this research.  

Chapter Two provides the detailed account of the literature reviewed in this 

research for the development of the theoretical framework for this study. It includes 

the discussion about various factors which were identified in the previous literature 

and used to develop the theoretical framework for the present study. These factors 

are discussed under three headings i.e., Adoption of ICT in Education, Classroom 

Environment and Student Learning. The explanation of the theoretical framework 

is given in the last section of this chapter.  

Chapter Three presents the description of the methods and methodology used for 

collecting data for this study. It includes the information about the sample used in 

this study and the instruments used for collecting the data. Further, it includes 

description about the pilot study conducted before commencing the actual data 

collection followed by the detailed account on the process of collecting the data for 

the current study. The ethical issues which were taken into consideration during the 

data collection process are also discussed in this chapter.  

Chapter Four provides the details about the data preparation and the descriptive 

analysis of the quantitative data done in this study.  It begins with the discussion 

about the steps taken in the preparation of quantitative data for the analysis 

followed by the details about the process of dealing with missing data which further 

led to next step of descriptive analysis including mean, variance, standard deviation 

and test for the normality of the data.    
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In Chapter Five, the findings related the preliminary or descriptive analysis are given 

which were generated using SPSS software in order to understand the characteristics 

of the participants of this research, which included the demographic information on 

teacher and student participants of this study, and the general information about the 

participating schools. 

Chapter Six presents the findings from the statistical analysis conducted for the 

validation of the teacher questionnaire used in this study. SPSS software was used 

for reliability analysis and initial factor analysis and AMOS software was used 

conducting the final confirmatory factor analysis. A detailed account about these 

statistical techniques and the steps used to conduct these analyses is given in this 

chapter along with the findings of the reliability and the factor analysis for each 

scale of teacher questionnaire.  

In Chapter Seven, the findings from the statistical analysis conducted for the 

validation of the student questionnaire are given. The statistical techniques and 

statistical software used for this purpose are the same as used for validating the 

teacher questionnaire. The findings for the reliability analysis and the factor analysis 

are given separately for each scale of the student questionnaire. Each section 

contains the summary table of separate scales giving the details of its sub-scales and 

the items in them followed by the results of the reliability and the factor analysis. 

Chapter Eight and Nine provides the findings from the single level path analysis for 

the teacher and the student levels respectively. In Chapter Eight, a detailed account 

about the process of path analysis including specification of the model and 

trimming the model is given followed by the description of the variables used and 

the findings of the teacher  level path analysis. As the description of single level 

path analysis technique is already given in Chapter Eight, it is not repeated in 

Chapter Nine, which contains the findings of the student level path analysis along 

with the detailed description of the variables used at student level path model.  

Chapter Ten deals with the presentation of the results of the HLM analysis (three-

level modeling) done in this study which includes findings related to the direct 

effects from various levels and also the interaction effects between the variables at 
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three different levels i.e. student level, teacher level and school level. The findings 

related to two different three-level models are given i.e. Three-Level Learning 

Outcomes using IWB Model (students' perceived learning outcomes using IWB is 

an outcome variable) and Three-Level Deep Learning Approach using IWB Model 

(students' perceived deep learning approach using IWB is an outcome variable). 

Before discussing the findings, a description about the HLM procedure is given 

which also includes details about the model building and trimming process used in 

HLM analysis. 

Chapter Eleven provides the detailed findings from the qualitative phase of this 

study. In includes the findings from the qualitative data collected during the 

interviews of the participating teachers. This chapter presents the description about 

the process of qualitative data analysis including data preparation, data coding and 

theme generating processes. It also gives details about the sample used for the 

qualitative phase followed by the findings from the qualitative data analysis. 

The last chapter of this thesis i.e., Chapter Twelve presents the discussion of the 

findings from this study including both the quantitative and qualitative findings. 

These findings are discussed in relation to the research questions and in comparison 

to the previous research findings. This is followed by the discussion of practical and 

theoretical implications of these findings and ultimately the final conclusion is given 

in the last section of this chapter.  

1.8 Summary 

This chapter provides the introduction to a research study conducted to investigate 

the topic of the impact of the IWB use on student learning in South Australian 

secondary schools. It starts with the detailed description about the context of the 

study, which includes the background of the study, along with presenting the 

identified gaps in the literature. This is followed by the sections presenting the 

problem statement, aims of the study, key research questions, potential contribution 

and the limitations of the study. 
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Chapter 2 
Literature Review for Theoretical 
Framework 

2.1 Introduction 

This chapter reviews the literature that had been identified by the researcher for the 

present study. The research literature, which was explored with the purpose of 

becoming familiar with the past research on ICT and IWB use in education, and to 

identify current issues in ICT educational research as a whole and IWB educational 

research in particular, has already been presented in Chapter One while explaining 

the context or background of the study.  The third aim for reviewing the literature 

during this study was the identification of the important factors needed to develop 

the theoretical framework for investigating the issues related to the current study. 

This review of past studies, which led to development of theoretical framework 

(Figure 2.7) for the current study, is given in this chapter in the following sections. 

It is important to note that the two terms i.e., „ICT tools‟ and „educational 

technologies‟ are used interchangeably in this chapter. 

2.2 Theoretical Framework 

A theoretical or conceptual framework is a collection of interrelated concepts, 

somewhat like a theory but not necessarily so well worked-out (Borgatti, 1999): it 

can be thought of as a map with conceptual directions.  It is a description of the 

major variables initially believed to be operating within the territory of the problem 

structured by the researcher‟s overarching view of how the variables work together 

to form a model that potentially leads to new understandings (Fall, 1997). In simple 

words, the framework is a general structure that outlines the main factors or 

variables to be studied, and provides the information about the set of concepts and 

processes involved in the research process (Dix, 2007; Miles & Huberman, 1994). It 

is a practical instrument that guides the direction of the whole research process and 
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helps the researcher to decide and explain the route he/she is taking (Borgatti, 1999; 

Dix, 2007).  

It has already been mentioned in the Chapter One that researching ICT in 

education is a very broad and complex area, and it is ever evolving mainly because 

of the continuous introduction of new technologies into education, which makes 

this area a very challenging one to study. It is because of this complexity that the 

new theories and models for researching ICT adoption/acceptance are also 

continually developing and there is no single model or theory which is applicable 

for researching every kind of ICT tool. Similarly, during the development of the 

theoretical framework for this research, it was discovered that no single theory or 

model in itself was able to cover all the aspects or issues which were intended to be 

addressed in this research. Secondly, because this study was the first of this kind in 

this area of IWB educational research, it was necessary to develop a new 

theoretical/conceptual framework by putting together the related concepts, theories 

and other models.  

Further, thorough review of ICT and IWB literature was also necessary to gain a 

deeper understanding of the issues which were to be studied and to identify the 

factors or variables related to these issues. Similarly it was also necessary to explore 

how these various factors and variables could possibly be related to each other. It 

was this detailed understanding, which led to the development of the theoretical 

framework for the present study, which is given in the Figure 2.7. The following 

sections contain the detailed description of the literature reviewed with the purpose 

of identifying the ICT/ IWB related variables and factors, and their inter-

relationship in the educational setting.  

2.2.1 The Development of the Theoretical Framework  

This section provides the information about the step by step development of the 

theoretical framework for the present study by giving details of the literature 

reviewed for this purpose. For the ease of understanding, this whole section is 

divided into three sub-sections which are: Adoption of ICT in Education; 

Classroom Environment; and Student Learning. 
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2.2.1.1 Adoption of ICT in Education: in-sights from the literature 

It was mentioned in the introduction section that educational systems all over the 

world are introducing a huge range of ICT tools/educational technologies at very 

fast pace with the intention of transforming the teaching and learning process 

(Albirini, 2006; Holmes, 2009; Jones, 2002; Munro, 2010; Paas & Creech, 2008). But 

it is also evident in the examination of research studies, that the actual adoption 

pace of these technologies at the classroom level is very slow (Cox et al., 2003; 

Steketee, 2005), and in most of the situations the expected transformation of 

educational process has not been fully achieved (Cuban, 2001; Elliot, 2004; Somekh, 

2008; Teo, 2009). It was then realized that these educational technologies were 

injected into the educational structures without developing and implementing 

proper measures for updating the whole system of education. So a number of 

researchers started to look into this issue with the aim of identifying the factors 

responsible for the disappointing results from the various efforts by the countries 

which had led the path of introducing technology into their educational scenario 

(Albirini, 2006; Mumtaz, 2000). The main educational technology which became the 

focus of these studies was computers. Later, in the early nineties, it started to 

become clear that simply installing technological tools into the classrooms was not 

necessarily going to transform the teaching and learning process (Albirini, 2006; 

Honey, Culp, & Spielvogel, 2005; Paas & Creech, 2008; Somekh, 2008). Also as the 

result of these studies, it was realized that the integration of computers or other ICT 

tools into educational system was not an isolated process, and there were various 

inter-related factors which play critical roles in successful adoption and effective use 

of these technologies in the school classrooms (Albirini, 2006; Paas & Creech, 

2008). Based on these studies, several theories and models related to the adoption 

of computers/ICT have been developed.  

The present study was focused on some important issues related to the adoption of 

one of the latest educational technologies i.e., IWB, but it was important for the 

researcher to first become familiarised with ICT adoption theories and models in 

order to develop sound theoretical grounds for the present research. And it has 

already mentioned above that ICT educational research has been criticized for not 
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being grounded in established theories/models related to human behaviour or 

social practices, which has resulted in its disconnection from the main body of 

educational research (McDougall & Jones, 2010). It was also emphasized that “for 

knowledge to be practical – that is, powerful in changing the social practices of 

human beings - it needs to be grounded in a coherent body of theory” (Somekh, 

2010). Keeping these critical points in mind, various theories and models were 

examined for developing a sound understanding of the process of adoption of 

innovations/technologies (Somekh, 2010). Along with this, several research studies 

focusing on the uptake of ICT tools were also reviewed, which helped to further 

identify the crucial factors in this process. The few available studies focusing 

particularly on IWB uptake were also examined. The various theories, models and 

studies which were consulted to identify various factors for the present research are 

outlined in the following sections.  

2.2.1.1.1 Theories and Models 

It is important to begin this section by giving a brief description of the theories and 

models reviewed for the present study, and which appeared to be relevant to it.  

1. Tripartite Model of Attitudes: Attitude of a person is defined as a 

predisposition to approach or avoid an idea, event, and person or object 

(Johnston, 2002).  

 

 

 

 

 

 

 

Figure 2.1: Tripartite Model of Attitudes given by Rosenberg and Hovland in 

1960 (Hunt, 2007) 
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The studies in the field of attitudes resulted in the development of a model 

called 'Tripartite Model of Attitudes‟ (Figure 2.1) which was offered by 

Rosenberg and Hovland in 1960 (Ajzen, 2005) and it proposes that an attitude 

consists of three components: affective, behavioural and cognitive (Burns, 2000; 

Jones & Clarke, 1994; Selwyn, 1997). The affective component of attitudes 

defines the feelings towards a social object, the behavioural component refers to 

specific actions toward a social object and the cognitive component is related to 

the beliefs about a social object (Burns, 2000). 

2. Theory of Diffusion of Innovation: Diffusion of Innovation theory was given 

by Everett Rogers in 1983. The purpose was to explain the steps with which an 

innovation is adopted or rejected by the members of a social system (Sendecka, 

2006) with the attitude of people towards the innovation playing the central role 

in it (Albirini, 2006). Rogers stated that:  

It conceptualizes the sequence of events where individual passes through initial point of 

basic knowledge of innovation, through forming a favourable or unfavorable attitude 

toward it, through a decision to either adopt or reject it, and through utilization of 

innovation to finally seeking reinforcement of the adoption decision made. 

           (Sendecka, 2006, p. 36)  

3. Technology Acceptance Model (TAM):  The Technology Acceptance Model 

(Figure 2.2) has been the most widely used model to study the acceptance and 

utilization of technology (Ma & Liu as cited in Sendecka, 2006) and was 

developed by Davis, Bagozzi, and Warshaw in 1989 (Sendecka, 2006).  

 

 

 

 

Figure 2.2: Technology Acceptance Model (Ma & Liu as cited in Sendecka, 

2006) 
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the part of that person” (Davis as cited in Sendecka, 2006, p. 31). The perceived 

usefulness of technology includes the degree of belief of a person that using that 

particular technology will improve his/her present work (Davis as cited in 

Sendecka, 2006).  Similarly, “perceived ease of use of a technology explains the 

degree of belief of a person that he/she will not need to put extra effort to use 

that particular technology” (Davis as cited in Sendecka, 2006, p. 31).TAM has 

some similarities with the Diffusion of Innovation theory because it emphasizes 

the importance of beliefs, attitudes and intentions of a person in the adoption 

process (Noiwan, Piyawat, & Norcio, 2004). In simple words, beliefs related to 

the usefulness and ease of use of a technology results in the development of the 

attitude towards that technology which ultimately results in the intention to use, 

followed by the actual use of the technology (Sendecka, 2006). 

4. Theory of Planned Behaviour (TPB): Theory of Planned Behaviour (Figure 

2.3) was developed by Ajzen in 1991 and is the revised and extended version of 

the „Theory of Reasoned Action‟ (TRA) which was proposed by Fishbein and 

Ajzen in 1975.  

 

 

  

 

 

 

 

 

 Figure 2.3: Theory of Planned Behaviour proposed by Ajzen in 1991 (Sendecka, 
2006) 
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the behaviour will thus predict the actual behaviour of a consumer” (Sendecka, 

2006, p. 30). It is suggested that the likelihood of a particular kind of behaviour 

depends upon many factors and one such factor is attitude towards that 

behaviour (Ajzen & Fishbein, 1980).  This theory has been successfully applied 

to various situations and technologies (Ajzen, 2005; Sendecka, 2006). 

2.2.1.1.2 Teachers: the key to success 

In this section, the findings of the research studies investigating the important 

factors responsible for the adoption of educational technologies are discussed. 

Absence of research into several important issues, especially the role and 

importance of the end-users (teachers and students) of the ICT tools, has been 

responsible for the disappointing results in the beginning of the process of 

introducing technology into schools (Albirini, 2006; Mumtaz, 2000). In the 

following paragraph, the research findings related to teachers are discussed in detail.  

The research conducted in last three decades in the area of introduction of 

technology into education is collectively projecting similar findings; that the teachers 

are the most important agents for successful/effective adoption of ICTs because 

they are the decision makers of either to incorporate it or not in their teaching 

(Albirini, 2006; Lee et al., 2007; Somekh, 2008; Teo, 2009). And among the most 

important issues related to teachers, it is found that the attitudes of the teachers play 

the most important role in this process of adoption/rejection of technologies and 

their continuous use in their teaching (Albion, 1999; Albirini, 2006; Cox et al., 2003; 

Higgins & Moseley, 2001; Knezek & Christensen, 2002; Mumtaz, 2000; Scrimshaw, 

2004; Sime & Priestley, 2005; Somekh, 2008; Steketee, 2005; Teo, 2009; Xu & 

Moloney, 2011). As stated in the above section, attitude is the favourable or 

unfavourable tendency of individuals towards an entity based on the evaluation of 

this entity by the individuals. It is important to mention here that the findings 

related to the importance of attitude of the teacher in the decision process are in 

line with the „Theory of Diffusion of Innovations‟ and „Technology Acceptance 

Model‟. This crucial relationship between the attitudes and the acceptance/adoption 

of technology has also been brought into light in the research reports which claim 
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that the unfavourable attitude of teachers towards the technologies is one of the 

central reasons responsible for the slow adoption of the ICT tools/educational 

technologies (Albirini, 2006; Mumtaz, 2000; Steketee, 2005; Teo, 2009; Yushau, 

2006). So, it has been suggested that it is vital to understand the attitudes of the 

teachers towards ICT, and only then would it be possible to encourage them to 

integrate ICT in their teaching (Albirini, 2006). 

Further, it is necessary to understand the relationship between the attitude and the 

behaviour (e.g. acceptance of technology). Initially it was assumed that attitudes 

would be strong and direct predictors of behaviour (Eiser, 1987). But later research 

has shown that attitudes are important, but they are not the only factors that 

influence behaviour  as pointed out by Myers (1993) in the „Theory of Planned 

Behaviour‟. Based on this, further research focusing on the recognition of those 

additional factors which contribute towards the decision of a teacher to accept or 

reject an ICT tool has been undertaken (Mumtaz, 2000; Teo, 2009). There has been 

much reported research in this area, and a variety of factors have been proposed in 

different studies (Albirini, 2006; Mumtaz, 2000). The point to be noted here is that 

the factors identified in different studies vary because of the different contexts of 

the studies.  For the purpose of the present study, a number of research articles 

were examined, including literature reviews, and a number of factors, which are 

discussed in the next paragraph, were collected. To enable better understanding, 

these factors are divided into two categories; the personal factors (teacher) and the 

environmental factors (school) (Teo, 2009).  

The personal factors or characteristics of the teacher emphasised in most of the 

research reports are gender, age, qualification, teaching experience, time 

management, computer or ICT training/confidence/competence/experience/self-

efficacy/motivation of the teacher (ACS, 2005; Albirini, 2006; Armstrong et al., 

2005; Higgins, Beauchamp, & Miller, 2007; Holmes, 2009; Knezek & Christensen, 

2002; Mumtaz, 2000; Scrimshaw, 2004; Somekh, 2008; Steketee, 2005; Teo, 2009; 

Webb & Downes, 2003). Of these characteristics such as gender, age, qualification, 

teaching experience of the teachers are also known as extraneous or confounding 

variables and can be controlled within the research design (Albirini, 2006). A second 
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category of factors is environmental factors which include all the facilitating 

conditions such as administrative/organisational support in the form of 

technical/ICT support, financial support, availability of ICT resources, access to the 

resources and facility for professional development (Albirini, 2006; Knezek & 

Christensen, 2002; Mumtaz, 2000; Scrimshaw, 2004; Somekh, 2008; Steketee, 2005; 

Teo, 2009). 

One other factor identified by the researchers in the field of ICT education research 

is that of the teaching approaches of the teachers. It has been found that the 

pedagogical or teaching approaches of the teacher play significant role in his/her 

decision for adoption or rejection and the use of any educational technology in 

his/her teaching (Jenkins, 1999; Trucano, 2005). So, alternative teaching approaches 

have been analysed within the literature review for the present study with the 

intention of properly understanding this concept. It has been understood that an 

individual's teaching approach is comprised of the kinds of teaching intentions and 

the strategies adopted by that individual teacher (Trigwell & Prosser, 2004). Based 

on this, five main categories of teaching approach have been identified in the 

literature: teacher-focused strategy with the intention of transmitting information to 

students; teacher-focused strategy with the intention that students acquire the 

concepts of the discipline; a teacher/student interaction strategy with the intention 

that students acquire the concepts of the discipline; a student-focused strategy 

aimed at students developing their conceptions; a student-focused strategy aimed at 

students changing their conceptions (Trigwell & Prosser, 2004). Research has 

shown that the approaches of teachers not only influence their adoption of the ICT 

tools, but are also important in determining the effective use of a particular ICT 

tool by teachers (Jenkins, 1999; Trucano, 2005). Research makes  evident that the 

teachers who use student-centred approaches of teaching tend to use ICT much 

more effectively in their teaching than those who are more inclined towards the 

teacher-centred approaches (Trucano, 2005). 

After reading thoroughly about the process of adoption of ICT by teachers in the 

classrooms, it became clear that the decision of adopt or reject of an educational 

technology depends on complex interactions between many factors. These include 



33 
 

attitudinal factors, personal factors, and environmental factors along with the 

approach towards teaching.   

2.2.1.1.3 Students: the ultimate end-users 

When the need of research into the issue of the slow integration of ICT into 

education rose, most of the studies concentrated on the adoption/acceptance of 

technology by teachers. There is no doubt that a teacher is the main decision maker 

when it comes to the use of a particular kind of educational technology in the 

classroom (Albirini, 2006; Lee et al., 2007; Somekh, 2008; Teo, 2009), but it is also 

important to keep in mind that teachers are not the only end-users of technological 

tools in education (Albirini, 2006; Mumtaz, 2000). The ultimate end-users of 

technology in education are students (Albirini, 2006) because the whole process of 

education is focused on the students and their learning. This means the actual 

successful integration of ICT into school classrooms can only be possible if 

students are also adopting or accepting it in their learning process (Selwyn, 1997). 

So, it is equally important to study the adoption/acceptance of the educational 

technology by the students as well (Noiwan et al., 2004; Zimitat, 2004).  

However, it was revealed during the review of literature that there are not large 

number of studies have examined the attitudes, perceptions and behaviour of 

students towards the use of ICT in their learning; and studies focusing on secondary 

school students are very rare (Sun, Chao, & Shih, 2005). In a few studies done in 

nineties, it became clear that just giving access to computers, or other kind of ICT 

tools, does not necessarily result in the acceptance of that educational technology by 

students (Jones & Clarke, 1994; Selwyn, 1997). The reason behind this was 

highlighted by Ainley and Searle (2005) that for successful integration of any 

technology in education, it is very important for the students to start to appreciate 

the importance of that technology to their  learning and also to adopt it to facilitate 

that learning. Some more studies done in the area of ICT adoption by students 

showed that the attitudes and perceptions of the students towards technology play a 

significant role in their decision to accept/reject the ICT tools (Zimitat, 2004). 

Other than this, their competence, confidence (Schrum & Hong, 2002) and 
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experience with technology (Kent & Facer, 2004), availability of technology 

(Cavanagh, Reynolds, & Romanoski, 2004; Hopson, Simms, & Knezek, 2001), 

learning style, gender, age, interests and motivation (Knezek & Christensen, 2002) 

are factors which may affect the rate of adoption or acceptance of a technology by 

students. 

One critical point which has been raised by some researchers is that the classroom 

use of a technological tool by students depends greatly on their teachers‟ level of 

use of that tool (Christensen, 2002). So, one can say that the teachers‟ level of 

adoption of an ICT tool might contribute importantly toward the students‟ 

adoption/acceptance of that ICT tool. But there is need of further research in this 

area. 

Overall, it was found that the important student related factors are similar to the 

teacher related factors as far as the adoption of ICT is concerned. Thus the  same 

theories and models were applicable in the case of students i.e., the „Tripartite 

Model of Attitudes‟ the „Theory of Diffusion of Innovation‟, the „Technology 

Acceptance Model‟, and the „Theory of Planned Behaviour‟ (Ajzen & Fishbein, 

1980; Albirini, 2006; Burns, 2000; Jones & Clarke, 1994; Noiwan et al., 2004; 

Selwyn, 1997). The student related factors were also divided into three categories: 

the attitudinal factors which include affective, behavioural and cognitive 

components related to computers/technology; the personal factors which include 

age, gender, year level, learning style, computer or ICT 

competency/confidence/experience; and last, but not the least, were the 

environmental factors which include the availability of ICT, teacher support and 

access to ICT (Armstrong et al., 2005; Higgins et al., 2007; Hopson et al., 2001; 

Jones & Clarke, 1994; Newhouse, 2002; Noiwan et al., 2004; Selwyn, 1997; Zimitat, 

2004). 

2.2.1.2 Classroom Environment: setting for educational activity 

Following this understanding of the major issues prevailing in ICT educational 

research as a whole, and IWB research in particular, along with understanding the 

salient features of IWB, the factors impacting the adoption of technology by 



35 
 

teachers and students were also examined. The next step was to gain an 

understanding of the issues related to the utilization of IWB in the educational 

setting i.e., school classroom. For this purpose, the theory of learning which 

underlies the educational system in Australian schools, a model of classroom 

educational setting depicting the components of an ICT integrated classroom, and 

most importantly the research studies (although very rare) documenting the type of 

learning environment created due to the use of IWB, were reviewed.  

2.2.1.2.1 Theories of Learning- Constructivism 

The educational system of any country is built on some of the pedagogical 

philosophies (DETE, 2001) which define the position of various components in it 

(Newhouse, 2002) and in order to study any aspect of that system, the researcher 

should have knowledge of that philosophy. The philosophy which is the foundation 

of the present day educational system in Australia, also called the „western 

educational system‟, is constructivism (Newhouse, 2002). Constructivism is the 

name given to the group of theories of learning (DETE, 2001), so there are many 

different kinds of constructivism (Liu & Mathews, 2005). However, the central 

element of constructivism, no matter of which kind, is that learners acquire or build 

knowledge on their prior knowledge in response to their experiences of „active‟ 

participation in their environment including their social environment (DETE, 2001; 

Liu & Mathews, 2005; Newhouse, 2002). The kind of constructivism which includes 

the notion of learning in the South Australian Curriculum Standards and 

Accountability (SACSA) Framework is social constructivism (DETE, 2001). This 

concept of constructivism was provided by Vygotsky in 1978 (Liu & Mathews, 

2005; Newhouse, 2002), and is also known as a socio-cultural theory of learning 

(Armstrong et al., 2005). In socio-cultural theory, the main emphasis is given to the 

learners‟ environment which is believed to be playing central role in the process of 

knowledge construction by the learners who are interacting with their immediate 

environment (Liu & Mathews, 2005). It means that the learning cannot be separated 

from its context (social interactions) in which it is taking place (Cook, 2010). 

“Learning is thus considered to be a largely situation-specific and context-bound 

activity” (Liu & Mathews, 2005, p. 388). 
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Another key idea given by socio-cultural theory is that human learning activities are 

mediated by tools (Armstrong et al., 2005). In the classroom scenario, these tools 

could include pen, paper, writing board, computer, diagrams, language etc. 

(Armstrong et al., 2005) and they are used to create the environment which can 

facilitate the learning. Educators around the world believe that the introduction of 

educational technology as a tool into the classrooms environment also needs to be 

strongly based on the constructivist view of learning, only then can it contribute 

towards supporting the learners (Newhouse, 2002).  It is necessary to mention that 

the learning environments offer some affordances and constraints which the learner 

uses to generate new learning (Armstrong et al., 2005; Liu & Mathews, 2005). A 

third component of socio-cultural theory is that emphasis is given to the role of the 

teacher to scaffold the activities in order to set the learning task for the students 

(Newhouse, 2002).  

2.2.1.2.2 Learning Environment - Educational Activity Setting 

Framework 

It is explained in the above section that, according to the socio-cultural theory of 

learning, it is not possible to separate learning from the environmental context in 

which it is taking place.  Secondly, the actions performed by learners during the 

construction of learning process are mediated by various kinds of tools. Educational 

technologies are the latest kinds of tools which are being introduced and used in the 

learning environments in the schools with the expectation of improving learning. A 

number of studies which have attempted to isolate the impact of ICT tools on 

learning, without considering the other prevailing factors, have concluded that there 

can never be a direct link between the ICT use and the learning outcome, because 

ICT is just an element within the learning environment (Newhouse, 2002) and it is 

impossible to entirely remove the effects of other elements of the learning 

environment (Newhouse, 2002). Another way of understanding this point is that 

technology can impact the learning of the students indirectly by influencing the 

learning environment and making it more learning supportive (Honey et al., 2005). 

Therefore if a researcher wants to study the impact of an ICT tool on learning, s/he 

should start by investigating how that particular ICT tool is enhancing the 
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environment of learning, which could further be linked to actual student learning. 

But, before investigating learning environment, it is important to understand the 

various components or elements of a typical learning environment and how they 

interact with one another.  

In the present study the term „learning environment‟ is the classroom in a school as 

the school classroom is the place where actual educational activity takes place. A 

typical classroom in a school is a physical and cultural setting which involves a 

teacher interacting with a number of students with the focus on education 

(Kennewell, 2010; Newhouse, 2002). “Increasingly, research on learning in schools 

is focusing on the classroom as a setting for activity and the role of the teacher in 

orchestrating the features of the setting (particularly ICT) so as to optimize the 

potential for student learning” (Kennewell & Beauchamp, 2007, p. 227). In 2008, 

Kennewell et al. developed a framework to study the relationships between 

teachers, students and tools in a classroom learning environment, especially to study 

the role of new educational technologies in enhancing the learning environment and 

ultimately learning outcomes. The „educational activity setting‟ is the term used for 

the classroom learning environment in this framework (Kennewell, 2010). The 

description of the theoretical, physical and characteristic features and the important 

concepts used in this framework is given in the following paragraphs (Kennewell, 

2010). 

Theoretically, in this framework, the learning environment portrays the socio-

cultural (explained in the above section) aspects of learning. The people included in 

such an environment are the teacher (may also include any support staff) and the 

learners, and the characteristic features of all these people influence the activities 

taking place in this environment. These features include their previous knowledge, 

attitudes, experience and behaviours, and these participants interact under the 

constant influence of the subject culture, school culture and the social culture as a 

whole. Other physical components of this activity setting are the resources and 

tools available which help to “stimulate structure and support activity in the 

classroom” (Kennewell, 2010, p. 113). These tools or resources can be classified as 

physical tools like pen, paper, writing board; semiotic tools like language, diagrams 
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and educational resources like books, posters, worksheets etc. ICTs can be 

categorized as versatile tools because it is difficult to put ICT in particular category 

based on its broad functionality. All the components and their characteristics, along 

with the aim of the activity, play decisive roles in the kind of ICT use in this activity 

setting. There are two important concepts attached to the components of any 

educational setting i.e., the affordances and constraints provided by them. The 

affordances provided by the features or components of an activity setting are the 

opportunities for actions supported by them  (Kennewell, Tanner, Jones, & 

Beauchamp, 2008). The constraints on the other hand are the limitations applied to 

the activity in the form of the boundary of the action. The research into the impact 

of the use of an ICT tool on learning can only be possible after gaining knowledge 

about the affordances and constraints offered by that particular ICT tool, and also 

about the way in which the teachers and students use these affordances and 

constraints during the interaction in a learning environment. 

Now in order to understand how the teacher and students interact in the learning 

environments using various learning kinds of tools, it is essential to consider the 

role of orchestration and reflection during the learning process (Kennewell, 2010, p. 

117). Both these terms are related to the role of a teacher in supporting the learning 

task of the students. As was mentioned above, this framework is based on the 

socio-cultural theory of learning and one of the main considerations of this theory is 

that the teachers‟ role in scaffolding the learning process is very important in 

supporting students to learn effectively. Orchestration (scaffolding) is the controlled 

use of the affordances of the features of the learning setting by the teacher after 

providing a learning task to the students which challenge them to think (Kennewell, 

2010, p. 115). The teacher uses orchestration of the affordances in order to provide 

the controlled support to the students based on their progress in the given task 

towards the desired learning outcome. The continuous process of reflection by the 

teacher on students' learning goes side by side with the process of orchestration 

because it helps the teacher to manipulate the affordances of the features according 

to students‟ progress. Another kind of reflection comes after the completion of the 
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learning task which is meant for the analysis of the outcome of the task i.e., 

reflection on the learning outcome.  

This framework of educational activity setting is general in approach and is suitable 

for understanding pedagogical practices taking place in the educational activity 

setting (classrooms). Especially, it is very useful in analysing the impact of ICT use 

because all the important aspects of a learning activity setting can be covered using 

this framework i.e., the researcher can study the “teachers‟ ability to teach 

interactively, students‟ ability to learn intentionally” (Kennewell, 2010, p. 118) and 

capability of ICT to support both of them (Higgins et al., 2007).  

2.2.1.2.3 Educational activity setting with IWB as a tool 

It has been clear by now that any educational technology can only impact learning 

indirectly by creating a supportive learning environment while working as a 

component of the overall educational learning environment. Secondly, in order to 

study the impact of an ICT tool on student learning, the researcher needs to study 

the interaction between a number of elements in the educational activity setting 

which includes the affordances and constraints of the tool itself, the pedagogical 

approaches of the teacher in regard to that technology and the students‟ perspective 

of the use of that tool in their learning (Higgins et al., 2007). As far as the IWB use 

is concerned there is serious lack of research studies bringing all these issues 

together. But in a very limited number of studies (qualitative), issues such as the 

features of IWBs and teachers‟ teaching approaches in the use of IWB have been 

explored. The findings from these research studies were reviewed in order to 

identify the factors related to IWB use in the classroom and these are discussed 

below:    

A. IWB and classroom interactivity  

Various advantages of IWBs for teachers and students have been listed by many 

authors in their articles and have been discussed in „IWB educational research‟ 

section of this literature review.  In this section, the focus is on the interactivity 

feature of the IWB, because this feature combines all its advantages (Kennewell & 
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Morgan, 2003). The understanding of which kind of classroom interactivities are 

supported by IWB use could help to understand the role of IWB in enhancing the 

whole learning environment (Haldane, 2007). Secondly classroom interactivity is 

considered the most important factor leading to the learning of students in an 

constructivist environment (Higgins et al., 2007).  

The term interactivity is used here for “an interactive process that engages the 

learner and facilitates the cognitive development appropriate to the individual” 

(Cuthell as cited in Mohon, 2008, p. 306). From the perspective of interaction 

supported by IWB use in the classroom, two dimensions have been identified: 

pedagogical interaction i.e. interaction between teacher and learner or learners and 

learners that improves the learning, and the technical interaction i.e. the interaction 

between the teachers or students and the IWB itself that provide the possibility to 

work with wide range of digital materials (Higgins et al., 2007; Kennewell et al., 

2008). In the dimension of pedagogical interactivity, the effective use of IWB offers 

the opportunity for teacher-student and student-student interaction by promoting 

deeper questioning and discussions in the classroom (Mohon, 2008). In the 

dimension of technical interactivity, the teachers get the advantage of presenting 

information using various modes of representation during whole class teaching, and 

students also get chance to express their knowledge and understanding using multi-

modal representations (Hennessy, Deaney, Ruthven, & Winterbottom, 2007). Some 

of the unique features of IWB which can lead to enhanced interactivity in the 

classrooms if properly used are:  

drag-and-drop (objects on the board can be moved around); hide-and-reveal (objects placed 

over others can be removed); highlighting (transparent color can be placed over writing or 

other objects); animation (objects can be rotated, enlarged, and set to move along a specified 

path); indefinite storage and quick retrieval of material; and feedback (when a particular 

object is touched, a visual or aural response is generated)  

           (Kennewell & Higgins, 2007, p. 207) 

It is clear that if effectively used, the IWB has the affordances to promote 

interaction between teachers, students, subject matter and the technology itself 
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which is not possible with other kinds of technology (Armstrong et al., 2005; Becta, 

2004).  

B. Stages of IWB use by teachers 

The affordance of interactivity provided by IWB can only be used fully if the 

teachers have a clear perception of it, because IWB cannot be interactive of its own 

(Armstrong et al., 2005; Haldane, 2007). “The digital board simply provides an 

opportunity to occur; it is a medium, a mere carrier of information and messages, 

not the creator of the messages or the one to decide how the messages will be 

conveyed” (Haldane, 2007, p. 259). So, as with any other ICT tool, teachers play a 

central role in the effective use of IWB. A few qualitative studies have been done in 

the UK to explore the ways in which IWBs are used by teachers in their classrooms 

and, based on the different approaches adopted by the teachers, different stages of 

IWB use have been identified (Glover, Miller, Averis, & Door, 2007; Miller, Averis, 

Door, & Glover, 2005). This, so-called three-tier-classification of IWB use by 

teachers is briefly discussed below:  

1. Supported didactic stage: It is basically a teacher-centred approach and is 

the initial stage of IWB use by teacher in a classroom. IWB use is limited to 

providing visual support to the lesson and mostly used just to complement a 

traditional way of teaching. The affordances offered by IWB like 

interactivity, including student participation, questioning, and discussion are 

not used.  

2. Interactive stage: At this stage, the teacher become more familiar with the 

IWB but is not fully confident to use it to its full potential. The verbal, visual 

and kinaesthetic features of IWB are used to some extent to motivate the 

students to think and to participate during the lesson. Also at this stage the 

teacher frequently switches between IWB and non-IWBs e.g., simple 

whiteboard etc. The teachers at this stage are usually willing to further 

explore the affordances of IWBs and to learn to integrate it more fully in 

their teaching.   



42 
 

3. Enhanced interactive stage: This is the stage at which the IWB becomes 

the integral part of a teachers‟ teaching and its interactivity facility is used up 

to full extent by the teacher. Teachers are totally aware of the affordances 

offered by IWBs and are confident users of this technology. The teachers 

prepare and plan their lessons with the aim of giving considerable 

opportunity to the students to actively participate in their own learning by 

using IWB stimuli (verbal, visual and kinaesthetic) either as individuals, in 

pairs or groups or as a whole class. A wide variety of resources are used by 

the teacher which includes his/her own teaching resources or the one taken 

from the Internet.  

After exploring the available research on the theoretical basis of learning and the 

variables interacting with each other in a classroom learning environment especially 

with a focus on the IWB integrated learning environment, it was clear that the 

learning of the students is related to the way with which variables in a learning 

environment i.e., school classroom interact with each other. In terms of use of an 

ICT tool (e.g., IWB) in the classroom, its contribution to learning largely depends 

on the way in which this particular tool is used, which ultimately depends on 

teachers‟ and students‟ attitudes and perceptions about its use along with their 

previous experiences of similar kind of other ICTs.   

2.2.1.3 Student Learning: the educational end-product  

Towards the end of building the theoretical framework for the present study, the 

focus was on developing the understanding about the concept of learning because 

learning is the ultimate end-product of the educational system. Apart from this, the 

literature in the area of ICT educational research as a whole, and IWB educational 

research in particular, has highlighted the lack of evidence of the impact of IWB use 

on the learning outcomes of the students (Chandra & Lloyd, 2008; Jamieson-

Proctor & Finger, 2008; Kennewell & Beauchamp, 2007; Reynolds, Treharne, & 

Tripp, 2003; Schuck & Kearney, 2007; UNESCO, 2009). In order to design 

research to undertake investigations, the knowledge and understanding of the 
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various concepts of learning were vital, along with clear idea of the type of learning 

outcomes focused on the research. 

To address this, a model of the learning process, a theory of learning approaches of 

students, both given by John Biggs (Biggs, Kember, & Leung, 2001) and the 

taxonomy of learning objectives given by Benjamin Bloom (Krathwohl, 2002) were 

reviewed. All of these i.e., the model, the theory and the taxonomy are discussed in 

the following sections along with a brief description of the ideas which have been 

used in the present study. 

2.2.1.3.1 Students Approaches to Learning (SAL) theory 

The idea of an approach to learning was introduced by Marton and Säljö in 1976 

when they investigated the relationship between student perceptions of a reading 

task and their learning of it (Biggs et al., 2001; Rao, Gu, Zhang, & Hu, 2007; Serife, 

2008). Later on, the idea of different approaches to learning was extensively 

elaborated by Biggs which led to the emergence of „student approaches to learning 

(SAL) theory‟ in 1987 (Biggs et al., 2001; Rao et al., 2007). According to this theory, 

there are basically two kinds of approaches which a student can adopt while 

learning. These are the „surface approach‟ and the „deep approach‟ (Biggs et al., 

2001; Phan & Deo, 2007; Marton & Saljo as cited in Serife, 2008).  

Theoretically, the categorization of the learning approach is based on the idea that 

“students approach their studies for various reasons and these reasons influence the 

way they go about their learning” (Phan & Deo, 2007, p. 721). In the SAL theory 

the reasons for approaching a learning task are denoted by the word „motives‟ and 

the ways with which students approach their learning are named as „strategies‟ of 

learning. Further, it is stated that students choose a particular kind of learning 

strategy based on their motive to learn (Phan & Deo, 2007). If the motive is 

extrinsic e.g., to avoid failure etc., then the student will most probably think of just 

fulfilling the minimum requirements and choose a strategy such as rote learning or 

memorizing etc. (Biggs et al., 2001; Phan & Deo, 2007; Rao et al., 2007; Serife, 

2008). This is considered as a surface learning approach. On the other hand if the 

motive is intrinsic e.g., gaining deep understanding of a concept etc., then the 
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student will adopt strategies like wide reading and discussions etc. (Biggs et al., 

2001; Phan & Deo, 2007; Rao et al., 2007; Serife, 2008). This motive and strategy 

combines to form deep learning approach. Based on this it was suggested that the 

students should be encouraged to adopt the deep approach to learning because it 

leads to life-long learning as compared to surface approach which is just the 

reproduction of the information with little understanding (Biggs et al., 2001; Phan & 

Deo, 2007; Serife, 2008).  

Overall, one can say that the learning approach of the students was identified as a 

factor which plays very important role in the learning outcomes of the students. 

Later on, the relationship between learning approaches and learning outcomes of 

the students in a typical classroom environment was studied extensively by Biggs, 

and he developed a model explaining the whole process of learning. This model is 

discussed in the next section.  

2.2.1.3.2 3-P model of learning process 

The 3-P model of learning (Figure 2.4) was developed by John Biggs in 1989, and 

this divides the process of learning into three phases i.e., presage, process, and 

product. “The overarching assumption is that learning outcomes are a result of the 

interactions of teaching and learning contexts with student approaches to learning” 

(Dix, 2007). In other words, one can say that the activities taking place in the 

learning situation or environment i.e., interaction between students, teachers and 

the learning context results in a student's particular approach towards learning 

(Entwistle & Ramsden as cited in Dix, 2007; Phan & Deo, 2007). Among many 

variables playing a role in deciding which approach will be chosen by the student, 

the role of teaching environment or learning context is considered as the most 

critical (Serife, 2008). This relationship is shown in the process phase of 3-P model 

which illustrates that students‟ belief or perceptions of the good teaching/learning 

environment encourage them to adopt a deep learning approach whereas 

perceptions of bad teaching/learning environment lead them to adopt a surface 

learning approach (Dix, 2007; Serife, 2008).  
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Next, the relationship between the process phase and the product phase of this 

model depicts that students‟ approach towards learning plays a critical role in 

deciding the quality of learning outcomes (Dix, 2007). Generally speaking, the deep 

approach to learning is linked with high quality of student learning outcomes; 

whereas the surface approach leads low quality of learning outcomes (Biggs et al., 

2001; Dix, 2007; Rao et al., 2007; Gijbels et al. as cited in Serife, 2008). 

Academically speaking, low quality learning outcomes can be exemplified as mere 

reproduction of the facts or ideas without any kind of evaluation or analysis done 

by student in contrast to the high quality learning outcomes such as analysing, 

experimenting, or creating new information, concepts or ideas (Rao et al., 2007). 

Presage         Process           Product 

 

 

 

 

 

 

 

 

Figure 2.4: Biggs‟ 3-P model of learning process (Dix, 2007) 

The 3-P model of learning process was considered to be suitable to use for 

designing a research study focusing on the impact of IWB integrated learning 

environment on learning of the students because it clearly illustrates the relationship 

between student and teacher characteristics, teaching/learning environment and 

student learning in the form of students‟ approaches to learning and learning 

outcomes. The description of students‟ different approach to learning has already 

been given in the previous section. The next section will deal with the concept of 

Characteristics 

of the student 

eg. previous 

experience, 

current 

understanding Students’ 

Approaches to 

Learning 

How they learn 

(surface or deep) 

Students’ Learning 

Outcomes 

What they learn 

(quantity and 

quality) 

Students’ 
Beliefs of 
Context 

eg.  good 
teaching 

 Teacher and 

School Learning 

Context 

eg. lesson 

structure, 

teaching 

methods 



46 
 

learning outcomes of the students which has been utilized in designing the present 

study. 

2.2.1.3.3 Taxonomy of Learning Objectives- the cognitive domain  

The Taxonomy of Learning Objectives (Figure 

2.5) was developed by Bloom et al. in 1956 and is 

a classification of educational aims i.e., student 

learning outcomes which are expected as a result 

of instruction (Halawi, McCarthy, & Pires, 2009; 

Krathwohl, 2002). The importance of 

mentioning the learning objectives in the 

curriculum was highlighted by Tyler in 1949 

when he stated that these objectives could be 

used as the guidelines to evaluate the learning of 

the students (Halawi et al., 2009). The Taxonomy 

of Educational Objectives, also known as 

Bloom‟s original taxonomy, was developed for 

similar purposes i.e., to guide the researchers, curriculum developers, 

teachers/instructors in evaluating the learning system and the course material, as 

well as the student learning after completing a course (Halawi et al., 2009; 

Krathwohl, 2002). In this taxonomy the learning was categorized into three 

domains which are the cognitive domain, affective domain and psychomotor 

domain (Krathwohl, 2002). “The cognitive learning domain focuses on mental skills 

that help the learner to know, comprehend, apply what he/she learned to a new 

situation, analyse, synthesise/construct and evaluate the value of ideas and 

materials”(Odhabi, 2007, p. 1127). The affective domain deals with the emotions, 

feelings and attitudes towards the learning and the psychomotor domain focuses on 

physical movement, coordination or motor-skill area (Halawi et al., 2009; Odhabi, 

2007). 

The focus of Bloom‟s original taxonomy was the cognitive domain of learning 

(Halawi et al., 2009; Krathwohl, 2002). This domain was divided into six categories 

    Figure 2.5: Bloom‟s 
Taxonomy (Churches, 2009) 
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of learning outcomes arranged in order starting from the simple (concrete) and 

moving towards the complex ones (abstract) (Halawi et al., 2009; Krathwohl, 2002; 

Odhabi, 2007). Initially, this cognitive taxonomy did not receive much attention of 

the researchers and educators but later on it was largely accepted, being translated 

into 22 languages (Krathwohl, 2002) and used extensively to evaluate the learning of 

the students in different learning environments 

(Halawi et al., 2009). The main reason of the 

widespread use of cognitive taxonomy is its 

suitability to apply to secondary and higher level 

of education (Chyung as cited in Halawi et al., 

2009).  

Later, in 2001, Lorin Anderson and David 

Krathwohl revised the original Bloom‟s 

Taxonomy which is popularly known as 

Bloom‟s Revised Taxonomy (Figure 2.6).  In the 

revised form, the original one-dimensional 

cognitive taxonomy is converted into two-

dimensional form with two categories named as 

„knowledge‟ and „cognitive processes‟. The „knowledge‟ dimension is almost similar 

to the „knowledge‟ category of the original taxonomy and the „cognitive processes‟ 

dimension “resembles the six categories of the original Taxonomy with the 

Knowledge category named Remember, the Comprehension category named 

Understand, Synthesis renamed Create and made the top category, and the 

remaining categories changed to their verb forms: Apply, Analyze, and Evaluate” 

(Krathwohl, 2002, p. 218).  

Bloom‟s Revised Taxonomy is developed to categorize the different levels of 

cognition based on their quality and therefore is a powerful tool in the hands of 

educators, teachers or instructors to use while designing and developing the quality 

learning experiences for the students (Churches, 2009; Krathwohl, 2002). The 

bottom three categories of this taxonomy are grouped as „Lower Order Thinking 

Skills‟ (LOTS) and the upper three are called „Higher Order Thinking Skills‟ 

Figure 2.6: Bloom‟s Revised     
Taxonomy (Churches, 2009; 
Krathwohl, 2002) 
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(HOTS) (Figure 7). The first two levels named „remembering‟ and „understanding‟ 

are usually considered as base for all the upper categories of objectives (Churches, 

2009; Krathwohl, 2002). The categories which come in HOTS are linked to the 

development of deeper cognitive ability in the learner and are most important from 

the educational point of view (Churches, 2009).  

One critical point which emerges from this taxonomy is that different types of 

learning environments and experiences could foster different types of cognitive 

abilities which are categorized in this taxonomy at different levels (Churches, 2009). 

Secondly, it is a well-known fact that the higher order thinking skills (HOTS), which 

are mentioned as the most important ones, can only be developed in the students 

when the teacher plans or designs the higher order thinking activities or 

environments so that the students can be engaged in these activities (Tarlinton, 

2003). Based on the above mentioned two important points, it was decided to use 

the Bloom‟s revised taxonomy to evaluate the student learning/cognitive outcomes 

in IWB integrated learning environments to determine its impact on the learning, if 

any (Bailey, 2001; Halawi et al., 2009). It is also important to mention here that the 

researchers have frequently used Bloom‟s taxonomy to examine students‟ learning 

outcomes in a traditional classroom environment, but there is lack of studies done 

in ICT integrated learning environments (Halawi et al., 2009).  

So, the theoretical framework to guide the present study was developed by putting 

together the information from all the above sections, and is presented in Figure 2.7.  

2.2.2 The Explanation of the Theoretical Framework 

This section deals with explanation of the theoretical framework given in Figure 2.7. 

Broadly speaking, the basis of this framework were taken from the Learning Process 

Model given by Biggs which is also called the „3-P model of learning process‟ (1989) 

and is explained in the above sections. Although the theoretical framework for this 

research consisted of three phases just like 3-P model, the variables in these phases 

differ from that of 3-P Learning Process Model. Thus the names of these phases 

were different i.e., the IWB Adoption Phase, the IWB Utilization Phase, and the 

Learning Output Phase. In the first phase, the focus was on analysing the IWB 
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adoption of teachers and students in South Australian secondary schools. As shown 

in Figure 2.7, the adoption was studied at the teacher level and the student level. 

Based on the knowledge from the ICT adoption theories and models, various 

potentially relevant factors affecting the adoption of the ICT/IWB by teachers and 

students have been mentioned. The factors affecting the teachers‟ adoption have 

been categorized into four categories: environmental factors, personal factors, 

attitudinal factors and teaching approaches of the teachers. At student level, also, 

there were the same categories of factors affecting use of ICT/IWB by students, 

except the teaching approach which was specifically related to teachers. Another 

important point to mention here is that the environmental factors basically include 

the ICT/IWB support and resources provided by the schools, so the knowledge 

and understanding of these factors added another level in the investigation at the 

adoption phase i.e. the School level. 

The next phase mentioned in this framework was of IWB utilization in the 

classroom. Here the „classroom activity setting framework‟ given by Kennewell et al. 

(2008) was used. This framework was used with the intention of investigating the 

technical and pedagogical interactions between the teacher, the students and the 

IWB in classroom learning environment. It was necessary to study the classroom 

interactions using IWB because, during the literature review, it was found that 

research studies conducted to find a direct link between ICT use and student 

learning, without considering the other factors impacting the learning of the 

students, have concluded that there could not be a direct link between the use of 

ICT and learning outcomes of the students. So the decision was made to investigate 

the impact of IWB on student learning in an indirect way by introducing the 

concept of classroom interactions using ICT based on Kennewells‟ framework, and 

then studying the impact of these interactions on learning. Based on the different 

stages of use of IWB by the teacher, the interaction in the classroom was 

categorized as Supported Didactic, Interactive and Enhanced Interactive as 

suggested by Miller et al. (2005). 
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The last phase of this framework was the output phase where the ultimate outcome 

of education i.e., student learning was included. Based on the detailed study of the 

concept of student learning, the „Student Approaches to Learning Theory' given by 

Biggs in 1987 and a „Bloom‟s revised taxonomy of learning objectives‟ revised by 

Anderson & Krathwohl in 2001 were selected to study the impact of different types 

of use of IWB on student learning. The student learning approach was studied as a 

deep or surface approach, and the student learning outcomes as „lower order 

thinking skills‟ and „higher order thinking skills‟.  

So briefly speaking, the above stated theoretical framework proposed that personal, 

attitudinal and environmental factors influence the adoption of IWB by both 

teachers and students. Further the level of adoption of the IWB influences the way 

it is used in the classroom which in turn influences the learning approaches and 

ultimately the quality of the learning outcomes of the students. So, this framework 

was used to study the relationship between the teacher and student level adoption 

of IWB; its level of utilization in the classroom; and the learning approaches and 

quality of learning outcomes of the students at secondary school level in South 

Australia with the ultimate purpose of providing evidence for the impact of IWB 

use on student learning.   

2.3 Summary 

This chapter provides the details about the research literature reviewed for the 

development of the theoretical framework used in the present study. The 

description about the various factors which were identified in the previous literature 

and used to develop the theoretical framework is given in the different sections. All 

these factors are discussed under three headings i.e., Adoption of ICT in Education, 

Classroom Environment and Student Learning. The last section of this chapter 

consists of the illustration of theoretical framework used in this study along with the 

explanation of its components.  
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Chapter 3  
Data Collection: Methods and 

Methodology 

3.1 Introduction 

This research study aimed to examine the impact of the use of Interactive 

Whiteboards (IWBs) on the learning of the students at the secondary school level in 

South Australia. This involved investigating a number of factors which were 

identified through an extensive review of the literature related to this field of study, 

and were used to develop a theoretical framework for this study (Figure 2.7, 

Chapter Two). As already mentioned in Chapter Two, this theoretical framework 

consists of three phases which involved factors from three levels of investigation i.e. 

School level, Teacher level and Student level. So, the main purpose of this study was 

to investigate the inter-relationships among these factors at these three levels and to 

examine how they impact the learning approach and outcomes of the students. To 

fulfil the purpose of this study it was necessary to design this research carefully by 

selecting and using appropriate research methods for selecting the participants and 

data collection instruments (including pilot testing) and for collecting and analysing 

the data.  

This chapter outlines the methodology and methods used in this research for data 

collection, including the sample for the study, the instruments used for the data 

collection, the pilot study, the procedure of data collection and the ethical 

considerations.  

3.2 Research Design 

3.2.1 Data Collection Methods 

This research was conducted using a mixed method design which included the use 

of both quantitative and qualitative methods for collecting and analysing data 

(Creswell, 2005, p. 509). The decision to integrate both the quantitative and 
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qualitative methods was based on the researcher's understanding that mixed method 

design can provide a more comprehensive picture and better understanding of the 

research problem (Creswell, 2005, p. 510). The quantitative method is useful in 

collecting numeric data from a large number of participants and the findings from 

quantitative study can be generalised (Creswell, 2005, p. 45). On the other hand, the 

qualitative data are mainly collected in the form of words from a small number of 

participants and is analysed to obtain deeper understanding about the phenomenon 

(Creswell, 2005, p. 45; Key, 1997). The mixed method design combines the 

advantages of both quantitative and qualitative approaches (Creswell, 2008, p. 559) 

and hence can yield superior understanding (Johnson & Onwuegbuzie, 2004) of the 

research questions (Thurmond, 2001). In other words, it can be said that the mixed 

method design of research is best suited when the researcher is interested in 

studying a research phenomenon in a multidimensional way by collecting extensive 

data to provide answers to the research questions (Burhanuddin, 2013, p. 102). 

Further, it is necessary to note that, although both the quantitative and the 

qualitative data were collected in this study, the study was predominantly 

quantitative with qualitative data being used to provide the extra support in the 

form of in-depth information regarding some crucial research issues.   

3.2.2 Sample  

The participants in this study were secondary school teachers and students in South 

Australia. A two-stage purposive sampling technique or judgmental sampling 

(Battaglia, 2008) was used by the researcher to select the participants for this 

research. The two-stage purposive sampling is one of the categories of the non-

probability sampling technique (Sweeney, 2010), and is used when the researcher 

selects individuals who possess certain characteristics (which the researcher wants to 

investigate), are easily available and willing voluntarily to participate in the research 

study (Creswell, 2005, p. 204). In this two-stage sampling, the first-stage units were 

the schools with installed IWB in secondary classrooms. The second-stage units 

were the teachers within those schools who use IWB in their teaching and were 

willing to participate in this study along with their students. 



54 
 

3.2.3 Preparation of Instruments for Data Collection 

The detailed description about the data collection instruments used in this research 

is given in the following sections. 

3.2.3.1 Survey Questionnaires 

For the quantitative phase of this research two main self-report survey 

questionnaires were used; one for the teachers and one for the students. Survey 

research is an approach which is very popularly used in educational research and is 

suitable for investigating the attitudes, opinions, behaviours or characteristics of a 

population (Creswell, 2005, p. 52). During the review of related literature, including 

ICT and IWB educational research and various theories and models, the researcher 

gained an understanding that the relationship between the use of IWB in the 

classroom and its impact on the learning (approaches and outcomes) of the students 

could only be studied by taking into consideration other prevailing factors such as 

the attitudes of students and teachers towards ICT in general, the attitudes of 

students and teachers towards IWB, the availability of IWB related support and 

resources, the teaching approaches of the teachers, and the classroom interactions 

between students, teachers and IWB. These factors could play either direct or 

indirect roles in the impact of IWB on student learning and were crucial to be 

addressed in this research.  

Further, the theoretical framework (Figure 2.7, Chapter Two) was developed for 

this research where all the above stated crucial factors were categorised into three 

different phases i.e., the adoption of IWB; utilization of IWB; and student learning. 

This framework was further used as a guideline for developing the survey 

questionnaires used to collect the quantitative data during this study (Figure 3.2). 

Each questionnaire was divided into different sections, which were further divided 

into sub-sections. Each sub-section was a scale which was either developed by the 

researcher or was the modified form of a well-established instrument or scales used 

to measure a particular factor or latent variable where a latent variable is a factor 

which cannot be measured directly (Byrne, 1989; Diamantopoulos & Siguaw, 2000). 



55 
 

Each scale consisted of a number of items or questions i.e., observed variables (also 

called reflector or manifest variables) (Byrne, 1989) which together were used to 

measure the latent variable (Byrne, 1989; Diamantopoulos & Siguaw, 2000). This 

relationship between the latent variable (factor) and the observed variable is 

illustrated in Figure 3.1 which is also called a measurement model. 

 

 

 

Figure 3.1: Measurement Model (Skrodal, 2010, p. 161) 

It is an example of the measurement model in which one latent variable (LV) is 

shown to be reflected by three observed variables (OV1, OV2 and OV3). It also 

shows the error terms i.e., e1, e2 and e3 associated with each respective observed 

variable, each representing the error in measuring an underlying factor. The detailed 

account about the different measurement models used in this study is given in 

Chapters 6 and 7. Further it should be noted that the modification of most of the 

already established scales was necessary to suit the context of the present research 

study, and the details of these questionnaires are given in the following paragraphs. 

3.2.3.1.1 Teacher Questionnaire 

The teacher questionnaire (Appendix C) for this research was developed for the 

purpose of collecting information from teachers regarding their: 

 demographic information 

 general computer and IWB use, 

 attitudes towards the use of ICT and IWB as educational tools, 

 general approach towards teaching, 

 classroom interactions using IWB, and 

 perceptions of the impact of IWB use on student learning approaches and 

outcomes. 
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There were 138 items in the initial teacher questionnaire (before the changes made 

on the basis of pilot testing). This questionnaire was divided into five main sections 

each focusing on a particular factors which, together, collected useful data to inform 

the present study. The main sections of this questionnaire were personal factors; 

attitudinal factors; general approach towards teaching; learning environment; and 

student learning. Each of these sections is discussed below. 

1. Section 1- Personal Factors: Under the section of personal factors, there 

were two sub-sections:  

 Demographic factors: The questions asked about teachers‟ 

demographic background including age, gender, years of teaching 

experience, teaching qualifications, subject area and year-levels where 

they used IWB. 

 General information about computer use: This sub-section 

contained the items designed to gather information regarding the type 

of use of computers by different teachers. Questions asking about the 

type of access to computers and the internet at and away from the 

school; experience, competence and confidence level of teachers in 

the use of computers; type of computer related training; and 

frequency of use of computers in their classrooms were included.  

This section was developed by the researcher and consisted of yes-no, 

multiple choice and rating-scale questions. The main purpose of this section 

was to obtain background information about the participating teachers. 

2. Section 2- Attitudinal factors: In order to investigate the adoption of IWB 

by teachers and its use in the classrooms, it was important to first understand 

the attitudes of teachers towards technology because "teacher's attitudes play 

a critical role in the effectiveness of technology" (McFarlane, Hoffman, & 

Green, 1997, p. 3). So, the second section in this questionnaire dealt with the 

attitudinal factors and also consisted of two sub-sections or two scales: 

 Attitudes towards the use of ICT as an educational tool (AICT): 

The first sub-section which dealt with the ICT related attitudes of 

teachers was the modified form of the „Technology Attitude Survey‟ 
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(TAS) which was developed by McFarlane et al. (1997). This survey 

"was developed to assess teachers' attitudes toward the general use of 

technology as an educational tool in the classroom" (McFarlane et al., 

1997, p. 3). Hence, it was found to be suitable for investigating the 

attitudes of the teachers' towards ICT in this study. It is important to 

mention here that the items in this survey were re-worded to suit the 

context of the present study and 17 items out of 20 were used for the 

present study. Three items were excluded as they did not fulfil the 

requirements of the study. The reliability analysis was done by the 

developers of this survey which showed that it was a highly reliable 

instrument with 0.95 as value of Cronbach's alpha (McFarlane et al., 

1997). Further the validity of this instrument "was supported by 

moderate correlations with the computer competency scale of the 

Teacher Effectiveness Scales (TES)" (McFarlane et al., 1997, p. 3). As 

it is already mentioned above, the AICT scale contained 17 items. 

 Attitudes towards the use of IWB as an educational tool 

(AIWB): The second sub-section under this section contained a scale 

to assess teachers' attitudes towards the use of IWB as an educational 

tool in the classroom. For this purpose the researcher used a 

modified version of the scale, „Teacher Attitude Questionnaire‟, 

developed by Mathews-Aydinli and Elaziz (2010). This instrument 

was very suitable to be used in this study because it was also 

developed with the purpose of studying the attitudes of the teachers 

toward the use of IWB (Mathews-Aydinli & Elaziz, 2010). Although, 

the items in this instrument were re-worded to match the Australian 

context of the present study. Secondly, the original was designed for 

the IWB use in a foreign language i.e. one subject area only but in the 

present study, the teachers from many different subject-areas 

participated, so there was a need of the more generalised items. It is 

also a highly reliable scale with the Cronbach's alpha of 0.78 when 

piloted (Mathews-Aydinli & Elaziz, 2010). The AIWB scale consisted 

of 24 items. 
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It is important to mention that in both these sub-sections the five-point 

Likert-scale had been used: Strongly Disagree (SD), Disagree (D), Undecided 

(U), Agree (A), Strongly Agree (A).  Despite of some limitations of Likert-

scale (LaMarca, 2011), it was decided to use it use it in these sub-sections 

because it is said to be most useful attitude scale to be used in a group-

testing situation which is easy to administer (Dix, 2005), easy for the 

respondents to answer and the responses are easy to quantify (White et al., 

2012).  Another important point to mention here is that some of the items in 

both these scales/sub-sections were slightly reworded, and also some 

additional items were added in to suit the context of present study.  

3. Section 3- General Approach towards Teaching (ATI): The third section 

of the teacher questionnaire, which again consisted of Likert-scale items, was 

designed to explore the teaching approaches of the teachers. The 

„Approaches to Teaching Inventory‟ (ATI) by Trigwell and Prosser (2004) 

was used in this section without making any changes to it. This inventory has 

been used successfully in many studies to investigate the relationship 

between teacher's approaches towards teaching and students' learning 

approaches (Trigwell & Prosser, 2004). This was the main reason for 

selecting this instrument to be included in the teacher questionnaire because 

the researcher was also interested in studying a similar kind of relationship in 

this research. The author reported that the reliabilities for two sub-scales i.e., 

Information Transmission/Teacher-focused (ITTF) and Conceptual 

Change/Student-Focused (CCSF) in this inventory were 0.73 and 0.75 

respectively (Trigwell & Prosser, 2004). This instrument also uses a five-

point Likert-scale but the categories were different from the AICT and 

AIWB scales, instead using: Rarely True (RT), Sometimes True (ST), True 

about half the times (HT), Frequently True (FT), Always True (AT). 

4. Section 4- Learning Environment: Section four was designed by the 

researcher to explore the pedagogical and technical interactions in 

classrooms using IWB. The scales in this section were developed by the 

researcher and were not adopted from any pre-existing instruments.  This 

section was divided into two sub-sections:  
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 General Information about IWB use: This was designed by the 

researcher to explore the way with which the teachers used IWB in 

their teaching. This sub-section contained yes-no, multiple-choice 

and rating-scale items. 

 Classroom interactions using IWB (CIIWB): This scale 

contained a series of statements designed to explore the ways that 

the teachers went about teaching in a specific context using IWB. It 

was developed entirely by the researcher based on the knowledge 

gained during the literature review regarding different stages of IWB 

use by teachers in the classroom (Glover et al., 2007). The detailed 

account of these stages i.e. Supported Didactic, Interactive or 

enhanced interactive is given in the Chapter 2 (Sub-section B of 

Section 2.2.1.2.3). It contained 11 Likert-scale items and the 

categories used were:  Rarely True (RT), Sometimes True (ST), True 

about half the times (HT), Frequently True (FT), Always True (AT). 

5. Section 5- Student Learning: The last section of the teacher questionnaire 

was compiled to study teachers‟ perspectives about the possible impact of 

IWB use on student learning. The concept of student learning was addressed 

in two ways in this research i.e., students‟ approaches towards learning and 

the quality of the learning outcomes. So, based on these criteria, this section 

of the questionnaire was also divided into two scales or sub-sections i.e., 

Learning Approach and Learning Outcomes.  Again Likert-scale items were 

used in both the scales. 

 Learning Approach (LA): The learning approaches related items 

were a slightly reworded version of „Revised Two Factor Study 

Process Questionnaire‟ (R-SPQ-2F) by Biggs et al. (2001). This is a 

very successful instrument which was developed for assessing the 

deep and surface learning approaches of the students and so was 

perfectly suitable for the purpose of this study. It was tested by the 

authors with a sample of 495 students and the Cronbach alpha values 

were 0.73 for Deep approach and 0.64 for Surface approach (Biggs 
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et al., 2001). The questions/items were re-worded in the present 

study in order to incorporate the role of IWB into the context, and 

to understand how teachers perceive the approaches of their 

students towards learning when IWB is used. 

 Learning Outcomes (LO): The items for exploring teachers' 

perceptions about the quality of learning outcomes of students as a 

result of IWB use were designed by the researcher based on the 

„Bloom‟s Revised Taxonomy of Learning Outcomes‟ (Krathwohl, 

2002). The reasons for using Bloom's Revised Taxonomy in the 

present study have already been explained in the Chapter 2 (Section 

2.2.1.3.3). Four items representing each level of the Bloom's 

Taxonomy were developed. 

There were total 18 five-point Likert-scale items in the Learning Approach 

(LA) scale and 24 items in Learning Outcomes (LO) scale and the categories 

used for both these scales were same as used in the CIIWB scale i.e. Rarely 

True (RT), Sometimes True (ST), True about half the times (HT), Frequently 

True (FT), Always True (AT). The researcher had included a student learning 

section in the piloted teacher questionnaire for the triangulation purposes 

i.e., collecting and converging data regarding the same issue from different 

resources in order to develop better understanding (Creswell, 2005), but this 

section was removed from the final teacher questionnaire. The reason for 

not including this section in the final questionnaire for teachers is explained 

in the section 3.4.2. (Finalising the instruments) of this chapter. 

Apart from the various scales to collect the research data from the teacher 

participants of this study, this questionnaire also had a permission section at the end 

which was included to ask the teachers about their willingness to participate in a 

follow-up interview. Further, the teachers were also asked to provide their contact 

details (telephone or email) if they were willing to participate in the interview, so 

that the researcher could contact them to make arrangements for the interviews.  
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3.2.3.1.2 Student Questionnaire 

The student questionnaire (Appendix D) for this research was developed with the 

purpose of collecting information from students regarding their: 

 general computer and IWB use, 

 attitudes towards use of ICT and IWB as educational tools, 

 classroom interactions using IWB, and 

 perceptions of the impact of IWB use on their learning approaches and 

outcomes. 

Along with this, demographic information was also collected from the students. 

There were 105 items in the student questionnaire, which was divided into four 

main sections each focusing on different factors. The main sections were personal 

factors; attitudinal factors; learning environment; and student learning. Each of 

these sections is discussed in detail in the following paragraphs.  

1. Section 1- Personal Factors: The first section, which was developed by the 

researcher to gather demographic and general computer use information 

from the students, was divided into two sub-sections which were: 

 Demographic factors: Questions asking about the gender, year 

level, and subject-area which the students were studying using an 

IWB were included under the heading of demographic factors. 

 General Information about your computer use: This sub-section 

contained the items designed to gather information regarding the 

students' access to computers and internet facilities at and away from 

school, and the frequency of their use, along with asking about their 

experience, competence and confidence levels in using the 

computers.  

This Personal factors section contained yes-no, multiple choice and rating-

scale types of questions/items.  

2. Section 2- Attitudinal Factors: Similar to the teachers' questionnaire, the 

attitudinal section in the students' questionnaire also contained the items to 

explore the attitudes of the participants towards ICT as a whole and IWB 
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specifically. This section was also divided into two sub-sections dealing with 

ICT and IWB separately. 

 Attitudes towards the use of ICT as an educational tool (AICT): 

The items used in the ICT attitude scale was taken from part one of 

the „Computer Attitude Questionnaire‟ (CAQ v5.22) and modified 

and reworded according to the context of present study. The CAQ 

v5.22 is a version of Computer Attitude Questionnaire developed by 

Knezek and Christensen (1995) and is a very well established 

instrument. It was developed particularly for secondary school 

students, so was very suitable to be used in this study. There are 

seven parts in the original instrument but only part one was relevant 

to this study, so only this part was used in the student questionnaire. 

The scale uses 15 Likert-scale items:  Strongly Disagree (SD), 

Disagree (D), Undecided (U), Agree (A), Strongly Agree (A). The 

Cronbach's alpha values mentioned by the authors revealed very high 

reliability of this instrument. Part one of CAQ v5.22 instrument 

contained three factors i.e., Computer Importance (Cronbach's alpha 

- 0.82); Computer Enjoyment (Cronbach's alpha- 0.82); and 

Computer Anxiety (Cronbach's alpha- 0.84) (Knezek & Christensen, 

1995).  

 Attitudes towards the use of IWB as an educational tool 

(AIWB): The items used in the section were taken from the 

„Interactive Whiteboard Student Survey‟ developed by Mathews-

Aydinli and Elaziz in 2010 and amended by the researcher. This 

survey was selected because it was developed with the purpose of 

exploring the attitudes of students "toward the use of interactive 

whiteboards (IWBs) in a foreign language" (Mathews-Aydinli & 

Elaziz, 2010, p. 235) and used for the similar purpose in this study. 

Although, because the present study included students from different 

subject-areas, so the items of the instrument were re-worded. 

Secondly, the original survey was used in Turkey, so modifications 
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were made in the survey to suit the Australian Secondary School 

context. This survey was consisted of 17 Likert-scale items with the 

same categories as the AICT scale. When piloted by the developers, 

this questionnaire showed high reliability with a Cronbach's alpha 

value of 0.79 (Mathews-Aydinli & Elaziz, 2010). 

3. Section 3- Learning Environment: The learning environment section was 

developed entirely by the researcher based on the extensive review of 

literature and had similar questions to teacher questionnaire, but from the 

students‟ point of view. This section also had two scales or sub-sections: 

 General Information about IWB use: This was designed by the 

researcher and consisted of the items asking about the availability of 

IWB to students and frequency of its use by the teachers teaching 

the student participants, together with questions asking about the 

competence and confidence level of students in using IWB. The 

main purpose of this sub-section was to gain background knowledge 

about the students' IWB use. This scale contained yes-no, multiple-

choice and rating-scale items.  

 Classroom interactions using IWB (CIIWB): The second sub-

section contained a series of statements designed to explore the types 

of interactions of the students in classrooms using IWB. This scale 

was also developed by the researcher based on the understanding, 

gained during the literature review, regarding the possible types of 

IWB use i.e. Supported Didactic, Interactive or enhanced interactive 

(Sub-section B of Section 2.2.1.2.3) (Glover et al., 2007). It contained 

similar items to the teacher questionnaire's classroom interactions 

scale but the wording of items was changed to obtain the responses 

from students' point of views. It also contained 11 Likert-scale 

questions with categories: Rarely True (RT), Sometimes True (ST), 

True about half the times (HT), Frequently True (FT), Always True 

(AT).  
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4. Section 4- Student Learning: The last section dealt with the student 

learning which contained statements allowing investigation of the 

perceptions of the students about the impact of IWB use on their 

approaches towards learning and their learning outcomes. As it contained 

two different aspects of student learning, it was developed in two sub-

sections:  

 Learning Approaches (LA): For the purpose of investigating the 

point of views of the students towards the impact of IWB use on 

their approaches to learning, the Biggs „Revised Two Factor Study 

Process Questionnaire‟ (R-SPQ-2F) (2001) was used without making 

any changes to it. It is important to mention that the students were 

asked to give response to the statements in this scale by keeping in 

mind their learning approaches when IWB is used. As already 

mentioned in the teacher questionnaire section, this is a widely used 

and successful instrument which is used to explore the deep 

(Cronbach's alpha- 0.73) and surface (Cronbach's alpha -0.64) 

learning approaches of the students (Biggs et al., 2001). It was the 

most suitable scale to use in this study.  

 Learning Outcomes (LO): For exploring the quality of students' 

learning outcomes, items which were developed by the researcher 

based on Bloom's Revised Taxonomy of Learning Objectives (2001) 

were used (Anderson et al., 2001). It is already mentioned in the 

Chapter 2 that the development of the cognitive abilities (quality of 

learning outcomes) categorised in the Bloom's Revised Taxonomy 

depends upon the learning environment and experiences of the 

students (Churches, 2009; Tarlinton, 2003), so Bloom's Revised 

Taxonomy was best suitable to be used to design a scale to investigate 

the impact of learning environments using IWB on the quality of 

learning outcomes of the participating students. Four items were 

designed for each level of Bloom's taxonomy with total of 24 Likert-

scale items in this scale. The main purpose behind developing this  
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scale was to gather information regarding the students' views about 

the impact of IWB use on their learning outcomes.  

 Both of the above instruments also used a five-point Likert-type scale with 

the categories: Rarely True (RT), Sometimes True (ST), True about half the 

times (HT), Frequently True (FT), Always True (AT). 

The student questionnaire also contained a permission section requesting their 

willingness to participate in a follow-up interview. Further, students were requested 

to give their contact details to help the researcher to reach them if they were ready 

to participate.  

3.2.3.1.3 School Questionnaire 

Apart from the teacher and the student questionnaire, the researcher also developed 

a small school questionnaire (Appendix E) to be completed by any suitable staff 

member e.g. the ICT coordinator or any other relevant person from the 

administrative staff of the school. This questionnaire contained 17 items and was 

designed to gather general information regarding the kind of ICT related support 

and resources provided by the school to its teachers and students. The information 

gathered through this questionnaire provided a profile of the participating school. 

3.2.3.2 Interviews 

The qualitative phase of this research included the teacher participants only because 

the number of student participants who showed the willingness to participate in the 

follow-up interviews was very small (only three out of 269). A face-to-face interview 

method was used to interview the teacher participants. The interview method is one 

the most popular and well-accepted method of qualitative data collection (Creswell, 

2005, p. 214; CSHD, 2007). The interviews were designed to be semi-structured and 

conducted on a one-to-one basis to gain in-depth understanding (Bennett & 

Lockyer, 2008; Glesne, 2006) of the attitudes, perceptions and experiences of 

teachers (Demircioglu, 2008) related to IWB adoption, utilization and its impact on 

learning. The interviews were 15-20 minutes in duration and recorded using a digital 

voice recorder. It is already mentioned in the 'Data Collection Methods' section that 

the qualitative data were collected as an extension to the quantitative data collected 
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in this study with an aim of forming a more comprehensive picture of the research 

phenomenon. 

The interview method is said to be very suitable when the researcher wants to gain 

in-depth understanding of attitudes, beliefs, perceptions and motives of the 

respondents (Barriball & While, 1994; Richardson, Dohrenwend, & Klein, 1965; 

Smith, 1975) and it also helps to obtain information quickly and directly from the 

participants (Zikmund, 1997). Secondly, it provides the advantage of comparing the 

responses of the participants by making sure that all the participants respond to all 

the questions (Bailey, 1987) and also helps to bring out other issues or ideas which 

could not be addressed by any other kind of data collection technique (Sekaran, 

1992). Further, in a face-to face interview, the researcher has the chance to establish 

a sense of rapport with the participants and can use probes for obtaining more 

information from them, and also to clarify any confusing answers (Barriball & 

While, 1994). A semi-structured design of the interview allowed the researcher to 

have some control over the over-all direction of the conversation with the 

participants along with giving the much required freedom for them to express their 

views in their own way.  

3.2.3.2.1 Preparation of the Interview Questions 

The interview questions (Appendix M) were prepared by keeping in mind the 

focuses of the study which were 

 to gain in-depth understanding of teacher‟s views about the use of IWB in 

their teaching,  

 to identify the factors influencing their use of IWB in the classroom, and  

 to explore their perceptions about its impact on student learning.  

The questions were sequenced so that they could help the researcher to keep track 

of the direction of the conversation with the participants and also could be used as 

prompts wherever needed. The main themes which were addressed in the 

interviews, and formed the focuses of the questions were: the reasons behind the 

IWB use by teachers; their perceptions regarding use of IWB for teaching and 
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learning; their different methods of using IWB; students' interaction with IWB in 

their classrooms; the kind of IWB related support and training they receive from the 

school; their views regarding IWB impact on student learning approaches and 

outcomes; and their views regarding the barriers, constraints and negative impacts 

of IWB use, if any.  

3.3 Ethical Considerations 

A researcher must always be engaged in totally ethical practices during all the steps 

of the research process (Kvale, 1996), so the knowledge of the ethical standards is 

essential for the researcher. The main issues to be considered are respecting the 

rights of the participants, honouring the research sites and reporting the research 

fully and honestly (Creswell, 2005, p. 12). The rights of the participants include the 

knowledge of the purpose and aims of the study, the use of the results, and the 

likely social consequences the study will have on their lives. They also have the right 

to refuse to participate in the study and may withdraw at any time (Cohen, Manion, 

& Morrison, 2000). Further the protection of the anonymity and confidentiality of 

the informants is a responsibility of the researcher (Cohen et al., 2000). Permission 

has to be taken before entering the research site and the researcher has to take care 

that he/she should not disturb the research site or keep disturbance to minimum 

(Creswell, 2005).  

As a first step of obtaining ethical approval for this study, the research proposal was 

submitted by the researcher to the University of Adelaide Human Research Ethics 

Committee (HREC). The research received the approval from the HREC on 15th of 

September, 2010(ethics approval number H-152-2010). After this the ethics 

approval application was also submitted to education providers in South Australia; 

the Department of Education and Children‟s Services (DECS) and Catholic 

Education South Australia (CESA). The Association of Independent Schools of 

South Australia (AISSA) was also contacted to ask about the Ethics approval 

procedure for independent schools. CESA approved the study on 17th of 

November, 2010 with a condition that the researcher needed to obtain a Police 

Check certificate from the South Australia Police Department before commencing 
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the data collection from the Catholic schools. The reason behind this condition was 

that the study included students who were under the age of 18 years. The approval 

from DECS was obtained on 30th of November, 2010). In the case of Independent 

schools, AISSA instructed the researcher to contact the participating schools 

directly to ask for their permission to collect the data. 

Consent to participation was achieved by attaching a consent form to the 

questionnaire with the researcher asking the participants to fill in this form before 

completing the questionnaire (Appendix J). The consent form had the information 

regarding the title of the research project and reference to the information sheet. 

Other than this, the information regarding the confidentiality and the choice of the 

participants to withdraw consent at any time was also provided on the consent form 

(HREC, 2010). All the participants were also provided with the information sheet 

which contained all the information regarding the research, including the nature and 

purpose of the research, the role of the participants, possible benefits and risks of 

the study and privacy issues (HREC, 2010). This information was given to help the 

participants to decide whether they wanted to be the part of the research or not. 

Four separate information sheets were prepared for schools, teachers, students and 

parents (students under 18 required parent consent) respectively (Appendix F, G, H 

and I). Along with the consent forms for the teacher and the student participants, a 

parent consent form (for the students under 18 years of age) (Appendix K) and an 

independent complaints procedure form (Appendix L) were also distributed.  

The major ethical issue in this research was the confidentiality of the participants. 

Assurance was given to all the participants that their privacy would be respected and 

that the individuals would not be identified in the final report arising from the 

study. They were also assured that they could withdraw themselves, or any 

information which they had provided, at any time during the research process.   

3.4 Pilot testing of the instruments 

A pilot study was conducted by the researcher to establish the validity and reliability 

of the teacher (Appendix: A) and student questionnaires (Appendix: B) before 

proceeding to the actual data collection phase. A pilot study plays an important role 
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in determining the adequacy of the research questionnaires for the study before the 

actual study (Forgasz & Kaur, 1997; Hopkins, 2000; Teijlingen & Hundley, 2001). It 

helps the researcher identify any kind of inappropriateness, confusion, complexity 

and ambiguous language in the survey instruments (Forgasz & Kaur, 1997; 

Hopkins, 2000). In this way, the pilot study is very useful for refining the 

questionnaires which then ultimately improves the main study (Forgasz & Kaur, 

1997).  

The schools chosen for the pilot study were all independent schools. The main 

reason for this was that the researcher had no ethical approval from DECS (for 

public schools) and CESA (for catholic schools) at the time of the pilot study. So, 

contacting the independent schools was the only option because, in the case of 

independent schools, each school decides on an individual basis regarding 

participating in any research and granting the permission for conducting data 

collection. As the first step towards collecting the pilot data, the researcher 

approached two schools in the Adelaide Metropolitan area. Both of these schools 

showed great interest and willingness to participate in the pilot study. Further, 

arrangements were made by the schools for the researcher to meet with the ICT 

coordinators of these schools to talk about the significance of this research study in 

detail and also to explain about the type of participation needed from the schools. 

After that, the researcher met with the participating teachers and their students to 

explain briefly about the research topic. The researcher provided the survey 

questionnaires (both teacher and student) along with the consent forms, 

information sheets and complaint forms to the participating teachers during these 

meetings.  As all the participating students were younger than 18 years of age, to 

comply with ethical requirements it was necessary for the students to have their 

parents sign the consent form before them completing the questionnaires. Hence, 

after consultation with the participating teachers, it was decided to give 3-4 days to 

the students to fill in the questionnaire at their homes and bring the filled 

questionnaire back along with the signed parent consent forms. Their teachers 

collected these from them and they were handed over to the researcher at a 
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previously decided day and time. Four teachers and 47 students from these two 

schools participated in the pilot study.  

3.4.1 Pilot data analysis  

Data analysis for the Pilot study was undertaken in February, 2011. The Statistical 

Package for the Social Sciences (SPSS) software program was used to enter, 

organise and prepare the pilot data for analysis. The main purpose of analysing the 

pilot data was to examine the validity and reliability (consistency) of the student and 

teacher questionnaires. The validity of teacher questionnaire was established by 

using the concept of content validity (Forgasz & Kaur, 1997) and in case of student 

questionnaire, the construct validity (Creswell, 2005) was also established along with 

the content validity. The construct validity of teacher questionnaire was not possible 

to establish because of very small sample size (four) of teachers in the pilot study. 

The content validity of teacher and student questionnaires was established by asking 

for the feedback and suggestions from two education research experts from the 

university (before conducting pilot study). In the case of the teacher questionnaire, 

four teachers (participants in the pilot study) from two different schools were also 

asked for their feedback and opinion about improving it.  The construct validity of 

student questionnaire was established by using a suitable type of factor analysis 

(exploratory factor analysis) using Varimax rotation with SPSS software. Based on 

the values shown in 'Rotated Component Matrix' in the Output file, all the items 

from all the scales were behaving well.  

As far as the reliability or internal consistency of a scale was concerned, Cronbach's 

alpha (α), which is based on the Classical Test Theory (CTT) statistics, is one of the 

most commonly used indices (Skrodal, 2010). The reliability analysis is based on the 

idea that, because all the questions/items in a scale are meant to measure same 

factor, so they must be correlated to each other (Skrodal, 2010). The reliability 

analysis for different scales constituting the student questionnaire was undertaken 

using SPSS software which showed that three scales (AIWB, LA, LO) out of five 

were showing high reliability but two scales (AICT and CIIWB) were not showing 

high values of Cronbach alpha (See Table 3.1).  In spite of showing low Cronbach's 
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Alpha values, it was decided to keep these scales in the final student questionnaire 

because they were aimed particularly at measuring the constructs which had crucial 

importance in the conceptual framework of this research. Secondly, it was expected 

that these scales might show better reliability results with a bigger sample size after 

the final (actual) data collection and analysis.  

Table 3.1: Cronbach's Alpha values for different scales of Student           
       Questionnaire 

S.No. Name of the Scale Label of the Scale Cronbach's Alpha 

1 Attitudes towards ICT AICT 0.32 

2 Attitudes towards IWB AIWB 0.89 

3 Classroom Interactions using IWB CIIWB 0.18 

4 Learning Approaches LA 0.99 

5 Learning Outcomes LO 0.99 

3.4.2 Finalising the Instruments  

The final teacher questionnaire (Appendix C) was different from the one used in the 

pilot study (Appendix A). The teacher questionnaire for the pilot study included a 

feedback section at the end to identify the views of participating teachers about the 

length, language and usefulness of the questionnaire. All the teachers who 

participated in the pilot study suggested that they found the teacher questionnaire to 

be a little lengthy and also that the teachers might not be in the position to 

comment about the learning approaches and outcomes of the students, so this 

section should not be included in the questionnaire. Based on these suggestions, the 

last section of the teacher questionnaire i.e., Student learning (Learning approaches 

+ Learning Outcomes) was removed. So, the final teacher questionnaire contained 

96 items. The final student questionnaire (Appendix D) was identical (105 items) as 

the one used in the pilot study except for some minor changes.  
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3.5 Final Data Collection procedure 

3.5.1 Selection of schools, teachers and student participants 

To select the participants, the researcher first selected those secondary schools in 

South Australia which were having IWB installed in their classrooms. There are 

three main education providers in South Australia; Department of Education and 

Children‟s Services (DECS), Catholic Education South Australia (CESA) and 

Association of Independent Schools of South Australia (AISSA). The total number 

of secondary schools in South Australia is 247 among which 158 are the DECS 

schools, 33 are Catholic schools and 56 secondary schools are Independent schools 

(Australian Schools Directory, 2011). All the three types of schools were contacted 

by the researcher mostly via telephone to enquire about the availability of IWB 

facility in their secondary classrooms. The schools which had IWB installed in their 

secondary classrooms were then again contacted via email to ask about their 

willingness to participate in the present study. The email contained details regarding 

the research topic and the kind of participation needed from the schools. The 

researcher also attached the Research Information Sheet, Consent Forms, 

Complaint Form and a scanned copy of ethical approval from the concerned 

education provider along with the email.  

The researcher had a positive response from 16 schools, which showed interest in 

being part of this study. Following this, the researcher contacted either the 

Principals or the ICT coordinators of these schools and arranged a face-to-face 

meeting to explain the research topic and the kind of participation needed from the 

school. In most of the participating schools, the ICT coordinators took the 

responsibility of distributing the questionnaires among the teachers who used IWB 

and were willing to participate in this research study. In some instances the 

researcher obtained the contact details of the teachers who used IWB and contacted 

them directly via email or telephone to ask about their willingness to participate. 

Eventually 30 secondary school teachers from different subject areas participated 

from 12 different schools. Two types of schools participated; public schools (seven 
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schools) and independent schools (five schools). None of the catholic secondary 

schools participated in this study mostly because of their busy schedules and other 

research commitments. The student participants came from those classes which the 

participating teachers were teaching using IWB. Out of 30 participating teachers, 

students of 18 teachers participated in this study. The number of returned filled 

student questionnaires was 280, but after the preliminary examination of these 

questionnaires, it was found that 11 questionnaires were either not filled completely 

or not filled at all, hence these questionnaires were excluded, and so the number of 

student participants whose data was used in this study was 269 (See Table 3.2).   

Table 3.2: Table showing description of the number of participants  

S.No 
School 

description 
(type) 

No. of 
schools  

No. of 
teachers 

No. of 
students  

No. of 
teachers in 
interviews 

1 Government 
(Public) Schools 

7 23 140 10 

2 
Independent 

Schools 
5 7 129 6 

 
 

Total 12 30 269 16 

The participants for the qualitative phase (Interviews) of this research were the 

secondary school teachers who participated in the quantitative study and were self-

selected because they were asked in the survey questionnaire about their willingness 

to participate in the face-to-face interviews. Out of 30 teachers who participated in 

this study, 16 agreed to participate in the interviews. 

3.5.2 Administration of the survey questionnaires 

In this research, the quantitative phase, which was the predominant phase of data 

collection, started from the second school term in the year 2011. As already 

described above (Section 3.2), in this phase the surveys were used to collect data by 

using quantitative questionnaires (Creswell, 2005). Three types of questionnaires 

were used for gathering data from participants at three levels i.e., school level, 

teacher level and student level. The details of these questionnaires are given in the 

section 3.2 of this chapter.  
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All the questionnaires were delivered personally by the researcher to the relevant 

person in each school, which was either the ICT coordinator of the school or the 

participating teacher him/herself. The questionnaires delivered were ready for 

distribution with the information sheets, consent forms and complaint forms 

inserted into each questionnaire separately. This was done to ensure hassle free 

distribution of the questionnaires among the students and participating teachers. In 

most of the schools, the researcher met the teachers personally to explain about the 

research topic and the data collection process. In some schools, the researcher also 

interacted face-to-face with the students before distributing the questionnaires with 

the purpose of explaining the research study and to address any questions from 

them regarding filling in the questionnaire. 

The questionnaires were delivered separately to each school at separate times during 

the whole year of 2011 starting from second term of school. The main reason for 

this was that each school was responding to the request for data collection at its 

own convenience based on its schedule and the availability of the teachers to 

participate. Apart from this, some schools took a very long time just to decide on 

their willingness to participate in this study. So the whole process of first convincing 

each school to participate, then convincing the teachers and their students to 

participate, followed by arranging meetings with the persons in-charge to make 

schedules for distributing the questionnaires and then deciding about the possible 

time-frame needed by the students to fill and return the questionnaire, along with 

fixing a day to collect the filled questionnaires was a long process. And because this 

process of data collection started at different time for different schools, instead of 

starting at same time in all the schools, it took almost one year to collect the 

quantitative data for the study.  

It is important to mention that all the participants were given the time-frame 

ranging from few days up to a few weeks to fill the questionnaire, except for one 

school where the participants, including the teacher, filled the questionnaire on the 

spot. This was done on the advice of the participating teachers because it was the 

last day of the school term and the students were going on holidays. Further as it 

was not in the hands of the researcher to decide a fixed time-limit for every school 
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to return the filled questionnaires, and this decision was left to the participating 

teachers or the ICT coordinators of the schools. The researcher, after consulting 

with the participating teacher or ICT coordinator, decided on an anticipated day for 

collection of the returned filled questionnaires and personally collected all the filled 

questionnaires. 

3.5.3 Conducting the Interviews 

The delays in the collection of quantitative data, which was mainly due to slow 

response of schools and the prolonged time taken by the participants to return the 

filled questionnaires, forced the researcher to start the qualitative phase of data 

collection before the quantitative phase was completely over. The qualitative phase, 

which provided the elaborated information regarding the research issues, started in 

the month of August 2011 and was undertaken using semi-structured, one-to-one 

interviews to gain in-depth understanding of the complex relationship between 

different crucial factors (Bennett & Lockyer, 2008; Glesne, 2006) related to IWB 

adoption, utilization and its impact on learning.  

Further, it is important to mention here that the participants of the qualitative phase 

were only invited for interviews after they had completed the quantitative 

questionnaire, as in the quantitative questionnaire, each teacher participant was 

asked for their willingness to participate in the follow-up interview. So the 

researcher could only identify the willing participants after receiving the filled 

quantitative questionnaire from them. So for each volunteer the quantitative phase 

of data collection was followed by a qualitative phase where they participated in the 

face-to-face interviews. The researcher took the indication of the teachers to 

participate in the interviews as a sign of their interest in the research topic, which 

gave assurance of getting valuable and in-depth information related to the research 

issues (Newton, 2010).    

Each willing participant was contacted personally by the researcher using either 

phone or email, whichever was indicated as the preferred way of contact by the 

teachers, to make the schedule for the interview. The participants were given a free 
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choice to select any suitable day and time based on their own schedule. This was 

done by keeping in mind the convenience of the teachers because they usually have 

extremely busy schedules. The interviews were of 15-20 minutes in duration and 

were recorded using a digital voice recorder. The researcher sent the list of interview 

questions to the teachers beforehand, so that they could get the idea about the focus 

of the interview. Before starting the interview, the researcher again explained the 

reason for the interview to each participant and asked for their permission to record 

the interview session using a voice recorder. After finishing the interview, the 

researcher thanked the participants for their time and valuable information they 

provided to inform this study. 16 interviews were conducted before December, 

2011. 

3.6 Summary  

This chapter describes the research methods and methodology used in this study 

and thus provides details about the research design, instrumentation, and techniques 

of data collection. Mixed method research design, which included both quantitative 

and qualitative data collection, was used in this study with the intention of gaining a 

comprehensive understanding of the research phenomenon (impact of IWB use on 

student learning). The major part of data collected for this study was quantitative in 

nature and were collected using three survey questionnaires i.e., School 

Questionnaire (17 items), Teacher Questionnaire (96 items) and Student 

Questionnaire (105 items). These questionnaires were developed to address factors 

such as: demographic factors; environmental factors; attitudinal factors related to 

ICT and IWB; classroom interactions using IWB; teaching approaches (for teacher 

participants only); and learning approaches and outcomes (for student participants 

only). The qualitative data, which was collected from only teacher participants using 

a face-to-face interview method, provided additional in-depth understanding of the 

teachers' perceptions of IWB use in their teaching and its impact on student 

learning.  
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Chapter 4 
Data Preparation and Descriptive 
Analysis 

4.1 Introduction  

This chapter provides details of the data preparation, and the descriptive analysis of 

the quantitative data, done in this study.  It begins with the discussion of the steps 

taken in the preparation of quantitative data for the analysis followed by the details 

of the process of dealing with missing data which further led to next step of 

descriptive analysis including mean, variance, standard deviation and test for the 

normality of the data.    

4.2 Data Preparation  

The initial step before starting the quantitative data analysis was to prepare the data 

for analysis. As already mention in Chapter 3, the quantitative data for this research 

was collected using three different questionnaires i.e., teacher, student and school 

questionnaire. So these three separate sets of data were prepared using a statistical 

software package called SPSS (Statistical Package for the Social Sciences). In the 

SPSS data sets/files, the variables were represented by the columns and the total 

number of participants was depicted by the rows. Further, there were some negative 

statements within the research instruments which needed reverse scoring. So, these 

items were re-coded and then given the same name as that of the original item, but 

with an addition of a suffix "R". After entering and organizing the SPSS data files 

for school, teachers and students, frequency analysis using SPSS was done to check 

the accuracy of data entry (Kline, 1998, p. 72). The next process was to examine the 

data using descriptive statistics. But before moving ahead with the descriptive 

analysis, it was necessary to screen the data to check for any missing values, in other 

words, the missing data followed by the test for normality of the distribution of 

data. The following sections provide the details of these procedures in the context 

of this study.  
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4.2.1 Summary of the items used in research questionnaires 

4.2.1.1 Summary of items used in Teacher Questionnaire  

The summary of all the items in different scales of the teacher questionnaire are 

given in the Table 4.1, 4.2, 4.3 and 4.4. Each table contains the list of the items for 

each scale. A brief description about re-coded items used in each scale is also given 

with each table. 

Table 4.1: Scale 1: Attitudes towards ICT (AICT) 

Item 
Code 

Nature of 
statement 

Item Code 
to indicate 

reverse 
scoring 

Item text 

AICT1 Positive None Knowing how to use various ICT tools is a 
necessary skill for me 

AICT2 Negative AICT2R I get confused when using ICT 

AICT3 Positive None I like using ICT tools in my teaching 

AICT4 Positive None I feel confident in my ability to learn about ICT 

AICT5 Negative AICT5R Working with ICT makes me nervous 

AICT6 Positive None I now use my knowledge of ICT in many ways as 
a teacher 

AICT7 Positive None I wish I could use technology more frequently 

AICT8 Negative AICT8R ICT makes me feel stupid 

AICT9 Positive None A job using ICT would be very interesting 

AICT10 Negative AICT10R I don‟t expect to use ICT much at work 

AICT11 Negative AICT11R I am not the type to do well with ICT 

AICT12 Negative AICT12R I feel uncomfortable using most ICT tools 

AICT13 Negative AICT13R Working with ICT is boring 

AICT14 Positive None It is important to know how to use ICT in order 
to get a teaching position 

AICT15 Positive None I know that if I work hard to learn about ICT, I 
will do well 

AICT16 Negative AICT16R ICT makes me feel uneasy 

AICT17 Positive None I am able to do as well working with ICT as my 
fellow teachers 

The scale 1 in the teacher questionnaire i.e., Attitudes towards ICT (AICT) scale 

had eight negatively stated items which were AICT2, AICT5, AICT8, AICT10, 

AICT11, AICT12, AICT13 and AICT16 which were re-coded and named as 
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AICT2R, AICT5R, AICT8R, AICT10R, AICT11R, AICT12R, AICT13R and 

AICT16R respectively. 

Table 4.2: Scale 2: Attitudes towards IWB (AIWB)  

Item 
Code 

Nature of 
Statement 

Item code to 
indicate reverse 

scoring 

 
Item text 

AIWB1 Positive None Using IWB-based resources reduces the time I 
spend on writing during the lessons 

AIWB2 Negative AIWB2R When using an IWB in my lessons, I spend more 
time in the preparation of the lesson 

AIWB3 Positive None I think using an IWB makes it easier to include 
different subject-specific learning resources when 
preparing the lesson plan 

AIWB4 Positive None I think using an IWB makes it easier to display the 
available learning resources to the whole class 

AIWB5 Positive None It is beneficial to be able to save and print the 
materials generated during the lessons 

AIWB6 Positive None I give more effective explanations in my lessons 
when using an IWB 

AIWB7 Positive None IWB helps me to easily summarize the lesson 
AIWB8 Positive None Using an IWB, I can more easily control/manage 

the whole class 
AIWB9 Positive None I can immediately reach the extra learning 

resources during my lesson when using an IWB 
AIWB10 Positive None I think IWB can be a good supplement to support 

teaching 
AIWB11 Positive None Using an IWB makes me a more efficient teacher 
AIWB12 Positive None Using an IWB makes it easier for me to move 

back and forth in the lesson very conveniently 
AIWB13 Positive None I like using IWB technology in my lessons 

AIWB14 Negative AIWB14R I feel uncomfortable in front of my students when 
using an IWB 

AIWB15 Negative AIWB15R I do not think my students are ready for this IWB 
technology 

AIWB16 Negative AIWB16R What I do in class with my usual methods is 
sufficient for teaching my subject 

AIWB17 Positive None Reviewing the whole lesson towards the end is 
very easy if the lesson is taught using an IWB 

AIWB18 Negative AIWB18R I am not the type to do well with IWB-based 
applications 

AIWB19 Positive None I think IWBs make learning this subject more 
enjoyable 

AIWB20 Negative AIWB20R I believe that training is required to teach with 
IWB technology 

AIWB21 Negative AIWB21R If I do not get sufficient training, I do not feel 
comfortable with using IWBs in classrooms 

AIWB22 Positive None I can keep my student‟s attention in lessons longer 
with the help of IWB technology 

AIWB23 Positive None I think IWB increases the interaction and 
participation of the students in the classes 

AIWB24 Positive None I think my students are more motivated when I 
use an IWB in lessons 
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It can be seen in Table 4.2 that the Attitudes towards IWB (AIWB) scale had seven 

negative items which were AIWB2, AIWB14, AIWB15, AIWB16, AIWB18, 

AIWB20 and AIWB21. These items were re-coded and the re-coded items were 

named as AIWB2R, AIWB14R, AIWB15R, AIWB16R, AIWB18R, AIWB20R and 

AIWB21R respectively. 

Table 4.3: Scale 3: Approaches towards Teaching (ATI)  

Item 
Code 

Nature of 
Statement 

Item Code 
to indicate 

reverse 
scoring 

 
Item text 

ATI1 Positive None I design my teaching in this subject with the assumption 
that most of the students have very little useful knowledge 
of the topics to be covered 

ATI2 Positive None I feel it is important that this subject should be completely 
described in terms of specific objectives relating to what 
students have to know for formal assessment items 

ATI3 Positive None In my interactions with students in this subject I try to 
develop a conversation with them about the topics we are 
studying 

ATI4 Positive None I feel it is important to present a lot of facts to students so 
that they know what they have to learn for this subject 

ATI5 Positive None I feel that the assessment in this subject should be an 
opportunity for students to reveal their changed 
conceptual understanding of the subject 

ATI6 Positive None I set aside some teaching time so that the students can 
discuss, among themselves, the difficulties that they 
encounter studying this subject 

ATI7 Positive None In this subject I concentrate on covering the information 
that might be available from a good textbook 

ATI8 Positive None I encourage students to restructure their existing 
knowledge in terms of developing new ways of thinking 
about the subject 

ATI9 Positive None In teaching sessions for this subject, I use difficult or 
undefined examples to provoke debate 

ATI10 Positive None I structure this subject to help students to pass the formal 
assessment items 

ATI11 Positive None I think an important reason for running teaching sessions 
in this subject is to give students a good set of notes 

ATI12 Positive None In this subject, I only provide the students with the 
information they will need to pass the formal assessments 

ATI13 Positive None I feel that I should know the answers to any questions that 
students may put to me during this subject 

ATI14 Positive None I make available opportunities for students in this subject 
to discuss their changing understanding of the subject  

ATI15 Positive None I feel that it is better for students in this subject to generate 
their own notes rather than always copy mine 

ATI16 Positive None I feel a lot of teaching time in this subject should be used 
to question students‟ ideas 
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The scale 3 of the teacher questionnaire was Attitudes towards Teaching Inventory 

(ATI) and as the Table 4.3 shows it did not contain any negative item, so none of 

the items in this scale needed re-coding. 

Table 4.4: Scale 4: Classroom Interactions using IWB (CIIWB) 

Item 
Code 

Nature of 
Statement 

Item Code 
to indicate 

reverse 
scoring 

 
Item text 

CIIWB1 Positive None In my teaching I use IWB to provide visual 
support to the lesson 

CIIWB2 Positive None When I deliver lessons using IWB, students get 
maximum chance to participate in the learning 
process 

CIIWB3 Positive None I prepare my lessons by using a number of IWB-
based teaching/learning resources 

CIIWB4 Negative CIIWB4R In my teaching using IWB I do not allow the 
students to work on the IWB 

CIIWB5 Positive None I use all the features of IWB i.e., visual, verbal 
and kinesthetic for the representation of a topic 
in multi-modal form  

CIIWB6 Positive None I use both simple whiteboard and IWB in my 
classroom simultaneously 

CIIWB7 Positive None I use IWB in my teaching in the way which 
encourage the students to participate in 
classroom discussions 

CIIWB8 Negative CIIWB8R I do not think there is any difference in my 
teaching with and without IWB 

CIIWB9
a 

Positive None In my classroom the use of IWB creates more 
interaction between students in the class 

CIIWB9
a 

Positive None In my classroom the use of IWB creates more 
interaction between students and me 

CIIWB1
0 

Positive None My use of IWB in my classroom helps my 
students initiate questioning related to the lesson 

CIIWB1
1 

Positive None I use IWB in a way in my classroom so that the 
students get more involved in their learning 

The Table 4.4 above shows the items of the scale 4 of the teacher questionnaire 

which was Classroom Interactions using IWB (CIIWB). This scale had two negative 

items which were CIIWB4 and CIIWB8. These items were re-coded and the re-

coded items were named as CIIWB4R and CIIWB8R respectively.  
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4.2.1.2 Summary of items used in Student Questionnaire  

The summary of the items in different scales of the student questionnaire are given 

in Tables 4.5, 4.6, 4.7, 4.8 and 4.9. Each of these tables shows the items from 

different scales of this questionnaire. The brief description of recoded items in each 

scale is given after each table. 

Table 4.5: Scale 1: Attitudes towards ICT (AICT) 

Item 

Code 

Nature of 

Statement 

Item Code 

to indicate 

reverse 

coding 

 

Item text 

AICT 1 Positive None I enjoy doing things using ICT  

AICT2 Negative AICT2R I am tired of using ICT  

AICT3 Positive None I will be able to get a good job if I learn how to 

use ICT 

AICT4 Negative AICT4R I get a sinking feeling when I think of trying to 

use an ICT tool 

AICT5 Positive None I would work harder if I could use ICT more 

often 

AICT6 Positive None I enjoy lessons in which I use ICT  

AICT7 Positive None I know that ICT give me opportunities to learn 

many new things 

AICT8 Negative AICT8R Working with ICT makes me nervous 

AICT9 Positive None I believe that it is very important for me to learn 

how to use ICT  

AICT10 Positive None I feel comfortable working with ICT  

AICT11 Negative AICT11R I think it takes a long time to finish when I use 

ICT 

AICT12 Negative AICT12R Using ICT tools is very frustrating 

AICT13 Positive None ICT do not scare me 

AICT14 Negative AICT14R I will do as little work with ICT as possible 

AICT15 Negative AICT15R ICTs is difficult to use 

The items of the first scale of the student questionnaire i.e., Attitudes towards ICT 

(AICT) are given in the Table 4.5. It can be seen that seven items in this scale were 

re-coded which included AICT2, AICT4, AICT8, AICT11, AICT12, AICT14 and 

AICT15 and the re-coded items were named as AICT2R, AICT4R, AICT8R, 

AICT11R, AICT12R, AICT14R and AICT15R respectively. 



84 
 

Table 4.6: Scale 2: Attitudes towards IWB (AIWB)  

Item 
Code 

Nature of 
Statement 

Item Code to 
indicate 

reverse coding 

 
Item text 

AIWB1 Positive None IWB makes learning more interesting and 
exciting 

AIWB2 Positive None IWB makes the teachers‟ drawings and 
diagrams easier to see 

AIWB3 Negative AIWB3R It seems difficult for me to use the IWBs 
AIWB4 Positive None I find opportunity to learn from different 

sources with the use of IWBs  
AIWB5 Positive None I like going to the front of the class to use the 

IWB 
AIWB6 Positive None I prefer lessons that are taught with an IWB 
AIWB7 Positive None Using IWB saves time 
AIWB8 Negative AIWB8R Sometimes deficiencies of the IWB screen 

and sunlight in the classroom make it difficult 
to see the things on the IWB 

AIWB9 Positive None I concentrate better when my teacher uses an 
IWB in lessons  

AIWB10 Positive None I like to participate in lessons more when my 
teacher uses an IWB 

AIWB11 Negative AIWB11R I find it hard to keep up with the lesson in 
which my teacher uses IWB 

AIWB12 Positive None I find the lesson to be more organised when 
my teacher uses IWB 

AIWB13 Negative AIWB13R It makes me uncomfortable when my work is 
shown to the whole class on the IWB 

AIWB14 Positive None I find it easier to keep attention during the 
lesson when IWB is used 

AIWB15 Positive None Use of IWB makes it easier for me to be 
motivated during lessons 

AIWB16 Positive None The lessons become more enjoyable when 
taught using IWB 

The scale 2 of the student questionnaire was Attitudes towards IWB (AIWB) and 

the items for this scale are given in the Table 4.6. Four items in this scale i.e., 

AIWB3, AIWB8, AIWB11 and AIWB13 were re-coded and the re-coded items 

named as AIWB3R, AIWB8R, AIWB11R and AIWB13R respectively. 

Table 4.7 on next page enlisted the items of third scale of the student questionnaire 

which was Classroom Interactions using IWB (CIIWB). Two items of this scale i.e., 

CIIWB4 and CIIWB8 were re-coded and named as CIIWB4R and CIIWB8R 

respectively. 



85 
 

Table 4.7: Scale 3: Classroom Interactions using IWB (CIIWB)  

Item 
Code 

Nature of 
Statement 

Item Code 
to indicate 

reverse 
coding 

 
Item text 

CIIWB1 Positive None My teacher uses IWB to show us the visual 
material related to the lesson 

CIIWB2 Positive None When my teacher teaches using IWB, all the 
students get  maximum chance to participate in 
the learning process  

CIIWB3 Positive None My teacher uses  a number of IWB-based 
teaching/learning resources in lessons 

CIIWB4 Negative CIIWB4R My teacher does not allow students to work on  
the IWB 

CIIWB5 Positive None My teacher represents the information related 
to a topic on the IWB in multi-modal form i.e., 
using visual, verbal and kinesthetic forms 
together for a topic 

CIIWB6 Positive None My teacher uses both simple whiteboard and 
IWB in  the classroom simultaneously 

CIIWB7 Positive None My teacher teaches using IWB, I participate in 
Classroom discussions more than usual 

CIIWB8 Negative CIIWB8R There is not much difference between my 
teachers‟ use of a traditional board and an IWB 
in terms of teaching techniques and methods 

CIIWB9A Positive None When my teacher uses IWB, overall there is 
more interaction between students in the class 

CIIWB9B Positive None When my teacher uses IWB, overall there is 
more interaction between students and teacher
  

CIIWB10 Positive None I usually initiate questioning related to the 
lesson when my teacher teaches using IWB 

CIIWB11 Positive None When my teacher teaches using IWB, I often 
get the opportunity to go in front of the class to 
work on IWB 

The items used in the fourth scale of the student questionnaire i.e., Learning 

Approaches using IWB (LA) scale are given in the Table 4.8 on the next page. It 

clearly indicates that in this scale seven items were negatively stated and needed re-

coding. These items were LA3, LA4, LA7, LA12, LA15, LA16 and LA19. The 

recoded items were named as LA3R, LA4R, LA7R, LA12R, LA15R, LA16R and 

LA19R respectively. 
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Table 4.8: Scale 4: Learning Approaches using IWB (LA)  

Item 
Code 

Nature of 
Statement 

Item 
Code to 
indicate 
reverse 
coding 

 
Item text 

LA1 Positive None I find that at times learning gives me a feeling of deep 
satisfaction 

LA2 Positive None I find that I have to do enough work on a topic so that I 
can form my own conclusions before I am satisfied 

LA3 Negative LA3R My aim is to pass the course while doing as little work as 
possible 

LA4 Negative LA4R I only study seriously what‟s given out in class or in the 
course outlines 

LA5 Positive None I feel that virtually any topic can be highly interesting once I 
get into it  

LA6 Positive None I find most new topics interesting and often spend extra 
time trying to obtain more information about them 

LA7 Negative LA7R I do not find my course very interesting so I keep my work 
to the minimum 

LA8 Positive None I learn some things by rote, going over and over them until 
I know them by heart even if I do not understand them 

LA9 Positive None I find that learning can at times be as exciting as a good 
novel or movie 

LA10 Positive None I test myself on important topics until I  
understand them completely  

LA11 Positive None I find I can get by in most assessments by memorizing key 
sections rather than trying to understand them 

LA12 Negative LA12R I generally restrict my learning to what is specifically set as I 
think it is unnecessary to do anything extra 

LA13 Positive None I work hard at my studies because I find the material 
interesting 

LA14 Positive None I spend a lot of my free time finding out more about 
interesting topics which have been discussed in class 

LA15 Negative LA15R I find it is not helpful to study topics in depth. It confuses 
and wastes time, when all you need is a passing 
acquaintance with topics  

LA16 Negative LA16R I believe the teachers should not expect students to spend 
significant amounts of time learning topics everyone knows 
won‟t be examined 

LA17 Positive None I come to most classes with questions in mind that I want 
answering 

LA18 Positive None I make a point of looking at most of the suggested readings 
that go with the lessons 

LA19 Negative LA19R I see no point in learning material which is not likely to be 
in the examination 

LA20 Positive None I find the best way to pass examinations is to try to 
remember answers to likely questions 
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Table 4.9: Scale 5: Learning Outcomes (LO)  

Item 
Code 

Nature of 
Statement 

Item 
Code to 
indicate 
reverse 
coding 

 
Item text 

LO1 Positive None I find it easier to recall a topic which is taught by my teacher 
using IWB 

LO2 Negative LO2R I do not understand the lessons when my teacher uses an IWB 
LO3 Positive None When I learn about a new topic using IWB, I can think of its use 

in my day to day life very easily 
LO4 Positive None When new topics are introduced by my teacher using IWB, it 

helps me to make connections with my previous learning 
LO5 Positive None Learning a topic using IWB helps me to make critical judgments 
LO6 Negative LO6R Learning on IWB does not help me to improve my creative 

power 
LO7 Positive None I think I can remember a topic more easily when taught using 

IWB rather than simple board 
LO8 Positive None When two separate concepts or ideas are represented using IWB, 

I usually find myself comparing them to see the similarities or 
differences between them 

LO9 Negative LO9R When a lesson is taught using IWB, I find it very hard to use my 
previous knowledge in it 

LO10 Positive None I can easily explore relationships between different concepts of a 
topic which I learn with IWB 

LO11 Positive None It is easier to understand the significance of a topic taught on 
IWB 

LO12 Positive None I find that working on IWB in front of the class helps me to 
express my creativity 

LO13 Negative LO13R I find it hard to remember the information which is represented 
on IWB 

LO14 Positive None Using audio and visual materials with IWB helps me understand 
lessons better 

LO15 Positive None Learning about a concept using IWB helps me to think of ways 
of implementing that concept to various situations 

LO16 Positive None Making comparisons between two different ideas learnt on IWB 
is always easier for me 

LO17 Negative LO17R It is hard to make judgments about the  
overall significance of a given idea when it is represented using 
IWB 

LO18 Positive None I have noticed that learning on IWB helps me generate new 
knowledge out of my understanding 

LO19 Positive None The learning material represented using  
verbal, visual and kinesthetic features of IWB is easy to 
remember 

LO20 Positive None I find it easier to summarize at the end of a lesson which is 
taught with the use of IWB 

LO21 Positive None Learning using IWB helps me to think that how can I apply the 
knowledge of one subject to another subject area 

LO22 Negative LO22R I always find it hard to organize the different concepts 
represented on IWB in my own way 

LO23 Positive None I could deeply evaluate any idea or concept when represented on 
IWB 

LO24 Positive None When various facts and ideas are represented in a lesson using 
IWB it helps me to synthesize new concepts out of it 
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The items for the last scale of the student questionnaire, the Learning Outcomes 

(LO) scale, are given in the Table 4.9. Six items in this scale were re-coded which 

were LO2, LO6, LO9, LO13 and LO22. The re-coded items were named as LO2R, 

LO6R, LO9R, LO13R and LO22R respectively. 

4.2.2 Missing Data 

When using the survey questionnaires to collect data, the occurrence of missing data 

is not uncommon. The term missing data refers to the absence of "valid values on 

one or more variables" (Hair, Black, Babin, & Anderson, 2013, p. 40). One of the 

main reasons for missing data in the returned filled questionnaires is that the 

participants have purposefully chosen not to answer certain questions  (Darmawan, 

2003, p. 69). That could be due to some personal reasons, but sometimes it 

happened unintentionally where the participant may have missed the question by 

mistake (Dix, 2001). Not being able to fill in the questionnaire in the given time 

span (Dix, 2001) and loss of interest in it are some of the other reasons which can 

lead to incomplete responses to the questionnaires. The presence of missing data 

reduces the sample size and there are chances that analysis of data containing non-

random missing data could result in biased outcomes (Hair et al., 2013, p. 40). So it 

is crucial for the researcher to check for the presence and the extent of missing data 

before beginning any kind of statistical analysis (Hair et al., 2013, p. 68). According 

to Hair et al. (2013, p. 45), "Tabulating the percentage of variables with missing data 

for each case and the number of cases with missing data for each variable is used to 

determine the extent of missing data and also allows checking for any exceptionally 

high levels of missing data that occur for individual cases or observations".  

The step of checking for the presence and the percentage of the missing data 

further leads to the next crucial step which is handling the data which has missing 

values in it. Depending upon the extent of missing data, the researcher needs to 

decide on a remedy to deal with it in order to obtain reliable results (Hair et al., 

2013, p. 68). Complete case approach (list-wise deletion), all-available approach 

(pair-wise deletion) and imputation methods (filling in the missing values with 

estimated scores) are the three types of statistical techniques used "to accommodate 
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missing data in the analysis" (Little and Rubin as cited in Darmawan, 2003, p. 69; 

Hair et al., 2013, pp. 49-51). 

The mean substitution method involves replacing the missing values for a variable 

with the "mean value of that variable calculated from all valid responses"(Hair et al., 

2013, p. 51). It is the most commonly and extensively used method but it has some 

disadvantages. As Hair et al. (2013, p. 52) note it can change the actual distribution 

of values and the variance estimates along with depressing the observed correlation 

because all the missing data will have single constant value. On the other hand, one 

of the main advantages of using the mean substitution method is that it is very easy 

to apply and results in complete dataset with all the values available for analysis. It is 

also considered as best suitable method to use when dealing with low levels of 

missing data (Hair et al., 2013, p. 53). In the present study, the percentage of the 

missing data for each variable on teacher and student questionnaires was less than 

5% (Appendix V and W respectively), so the imputation method using mean 

substitution was used to remedy the missing values in the data (Hair et al., 2013, p. 

54).  

4.3 Descriptive analysis 

After examining the presence and extent of missing values in the research data, the 

next step was the descriptive analysis of the data, which is done to examine the 

basic characteristics of the data. The main aim for doing descriptive analysis was to 

summarize and describe the data in a simple way, to present the demographic 

information about the participants of this study and to test the normality of 

distribution of data. In this study, the descriptive analysis was done using SPSS 

software. In the following sections, a detailed account is given about descriptive 

techniques used in this study and its findings. 

4.3.1 Mean, Variance and Standard deviation 

As an initial step the mean, variance and standard deviation values were calculated 

for each variable on both the teacher and the student questionnaires. Appendix R 

and Appendix S shows the tables containing these descriptive analysis results for 
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teacher and Student data respectively. Mean is the measure of central tendency 

which is used to find the most typical value in a data set (Kline, 1998, pp. 43-44). 

Variance and standard deviation are the measures of variation which are used to get 

an idea of the spread of a set of data values around its mean (Kline, 1998, p. 52).   

In Appendix R, it can be seen that the range of the mean value for the variables in 

the teacher questionnaire is between 1.73 and 4.87. The values of standard deviation 

ranges between 0.346 - 1.358 and the variance values are between 0.120 - 1.845. 

Further, the Appendix S shows that the mean values for the variables in the student 

questionnaire ranges between 1.93 and 4.26. The standard deviation values show the 

range between 0.874 to 1.389 and the variance ranges between 0.764 and 1.930.  

4.3.2 Test for Normality of Data  

The test for normality of data was done to evaluate the data to examine its 

compliance with the statistical assumptions underlying the multivariate techniques  

(Hair et al., 2013, p. 68). Test for normality, which is a primary assumption in 

multivariate analysis, was used in this study at this step (Hair et al., 2013, p. 69). 

Normality can be defined as the "degree to which the distribution of the sample 

data corresponds to a normal distribution" (Hair et al., 2013, p. 34). 

Skewness and kurtosis are two measures which are used to describe the shape of 

any distribution. Skewness is the measure of the symmetry of a distribution and 

kurtosis measures the peakedness or flatness of the distribution in comparison to 

the normal distribution (Hair et al., 2013, pp. 33-34). In normally distributed data, 

the values of skewness and kurtosis are close to zero (Darmawan, 2003, p. 88). In 

this research these two measures were used to examine the distribution of data for 

each variable. According to Kline (1998, p. 82), for the distribution to be considered 

as normal, the accepted absolute value for skewness should be <3 and for the 

kurtosis, the absolute value should be <8. This was used as a guideline for this 

research. The results of descriptive analysis of the teacher and student data 

(Appendices T and U) clearly depicts that the skewness values for all the variables 

are below 3 and for kurtosis also, the values are way below 8. This shows that the 

data in this study are normally distributed.  
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4.4 Summary 

This chapter provides the details of the process of the data preparation used to 

prepare the quantitative data of this study for the analyses.  It begins with the 

summary of the items present in the quantitative questionnaires followed by the 

details about the process of dealing with missing data which further led to next step 

of descriptive analysis including mean, variance, standard deviation and test for the 

normality of the data.  It further presents the findings of the descriptive analysis of 

the quantitative data done in this study. 
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Chapter 5 
Demographic Information on 
Participants 

5.1 Introduction 

In this chapter, the demographic information on teacher and student participants, 

and the general information about the participating schools, is given. This is also the 

part of preliminary or descriptive analysis which was used to understand the 

characteristics of the participants of this research. SPSS software was used to 

generate these results and a detailed account is given in the following sections.  

5.2 Schools  

This study involved 12 South Australian secondary schools. All the schools were 

asked to provide general information about the school especially regarding the ICT 

availability at the school. Table 5.1 summarizes the information collected from the 

participating schools using the School Questionnaire. Out of 12 schools, 10 filled 

the questionnaire and 2 schools did not provide any information. So in Table 5.1, 

the information is summarized from the 10 schools. As it is shown in the table, the 

level of ICT integration in these schools ranges from average to very high with only 

one school reporting average levels and most of them considered above average (4), 

high (3) and very high (2). Further, none of the participating schools had IWB 

installed in all the classrooms. One school had only one classroom with IWB and 

the maximum number of classrooms reported by another school with installed IWB 

was 40. When asked about the teachers and students having access to the internet, 

again all the schools provide full internet access to the teachers and students with 

the exception of one school which mentioned that more than half of the teachers 

have internet access at the school, but not all of them. Seven schools stated that all 

the teachers have full access to the software and hardware all the time and three 

mentioned they have full access on frequent occasions. In addition the students  
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Table 5.1: General Information about participating Schools 

School ID 1 2 3 4 5 6 7 8 9 10 

 
No. of 
Teachers 

80 122 80 118 120 50 27 
17           

(High 
School) 

110 97 

 
No. of 
Students 

780 800 1100 1385 1300 500 300 
127         

(High 
School) 

980 1200 

Level of 
ICT 
Integration 
in 
classrooms 

4       
(Above 

Average) 

5    
(High) 

4       
(Above 

Average) 

6             
(Very 
High) 

4     
(Above 

Average) 

5   
(High) 

3   
(Average) 

4          
(Above 

Average) 

5      
(High) 

6       
(Very 
High) 

IWB 
installed in 
all 
classrooms 

No No No No No No No No No No 

No. of 
classrooms 
with IWB 
installed 

16 Missing 21 18 40 27 1 4 11 7 

Year levels 
having 
access to 
IWB 

 
3          

(Half) 
Missing 

 
2           

(Less than 
Half) 

4           
(More 
than 
Half) 

 
3       

(Half) 

 
5        

(All of 
them) 

 
1          

(Only One) 

 
4             

(More 
than Half) 

2        
(Less 
than 
Half) 

 
5           

(All of 
them) 

On-site 
technical 
support to 
teachers 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

On-site 
technical 
support to 
students 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Broadband 
Internet 
connection 
at School 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

No. of 
teachers 
with access 
to internet 

4              
(All of 
them) 

4         
(All of 
them) 

4              
(All of 
them) 

4                
(All of 
them) 

4           
(All of 
them) 

4        
(All of 
them) 

4              
(All of 
them) 

3             
(More 

than Half) 

4           
(All of 
them) 

4           
(All of 
them) 

No. of 
students 
with access 
to internet 

4              
(All of 
them) 

 4        
(All of 
them) 

4              
(All of 
them) 

4                
(All of 
them) 

4           
(All of 
them) 

4         
(All of 
them) 

4              
(All of 
them) 

4                 
(All of 
them) 

4           
(All of 
them) 

4  
(All of 
them) 

Schools 
encourages 
teachers to 
use ICT 
more 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

School 
encourages 
ICT related 
training of 
teachers 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

School runs 
IWB 
training 
sessions 

4  
(Monthly) 

2        
(Half 

Yearly) 

4   
(Mont--

hly) 

3   
(Quart-

erly) 

2        
(Half 

Yearly) 

0          
(Not at 

all) 

2           
(Half 

Yearly) 

2              
(Half 

Yearly) 

1   
(Yearly) 

2        
(Half 

Yearly) 

Teachers 
have full 
access to 
software & 
hardware 

 
5              

(All the 
times) 

 
4  

(Freque-
ntly) 

 
5               

(All the 
times) 

 
5                

(All the 
times) 

 
5           

(All the 
times) 

 
5            

(All the 
times) 

 
4     

 (Frequ-
ently) 

 
4       

(Freque-
ntly) 

 
5           

(All the 
times) 

 
5           

(All the 
times) 

Students 
have full 
access to 
software & 
hardware 

 
5              

(All the 
times) 

 
4 

(Freque-
ntly) 

 
4   

(Frequ-
ently) 

 
5                 

(All the 
times) 

 
4 

(Frequen-
tly) 

 
5            

(All the 
times) 

 
0             

(Not at all) 

 
5                 

(All the 
times) 

 
1   

(Rarely) 

 
5           

(All the 
times) 
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from five schools had full access to software and hardware all the time; three 

mentioned frequent access, one mentioned about rare access and one school clearly 

mentioned that the students do not have the full access to the software and 

hardware. All the schools mentioned that they provide on-site technical support to 

teachers and students and all the schools have broadband internet connection. 

Further all the schools reported that they encourage the teachers to use more and 

more ICT in their teaching and to also go for ICT related training with five schools 

running half-yearly ICT training sessions; two running monthly sessions; one 

quarterly and one on a yearly basis. One school did not mention any kind of ICT 

training sessions run by it. 

5.3 Teacher participants 

5.3.1 Type of Schools  

Out of total 30 teachers, who participated in the study, 23 were from Department 

of Education and Children Services (DECS) schools and seven were from 

Independent schools from Adelaide and surrounding areas in South Australia. 

 

Figure 5.1: Distribution of type of schools of teacher participants 

 

 

23 
(76.7%) 

7 
(23.3%) 



95 
 

Table 5.2: Cross-tabulation of Teachers by Type of the School and School ID 

 School ID 

Total 1 2 3 4 5 6 7 8 9 10 11 12 

Type of the 
school 

DECS school 0 0 9 4 0 1 0 2 0 4 1 2 23 

Independent 
school 

2 2 0 0 1 0 1 0 1 0 0 0 7 

                          Total 2 2 9 4 1 1 1 2 1 4 1 2 30 

Table 5.2 shows the cross tabulation of teachers by type of the schools and each school's 

ID. School ID was the number allotted to each school in order to identify it without 

revealing the name of the school. This table gives a clear overall picture of the distribution 

of the teacher participants on the basis of the type of the school where they teach. 

5.3.2 Gender distribution of Teacher Participants  

Out of 30 participating teachers, 18 were female and 12 were male teachers. 

Table 5.3: Gender of the Teacher Participants 
 

Gender Frequency Percent Valid Percent Cumulative Percent 

Male 12 40.0 40.0 40.0 

Female 18 60.0 60.0 100.0 

Total 30 100.0 100.0  

 

 

   Figure 5.2: Gender of the Teacher Participants 

 

12 (60%) 

18 (40%) 
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5.3.3 Age of the Teacher Participants  

The distribution of the teacher participants based on their age is presented in Table 5.4 and 

also in Figure 5.3 underneath. It is clear from the table and the bar-chart that maximum 

numbers of participants i.e., 11 (36.7%) belong to age range of 46 and above followed by 

the age group 41-45 with seven (23.3%) participants; four (13.3%) participants from 31-35 

and 20-25 age groups each; three (10.0%) from the age range of 26-30 and only one (3.3%) 

participant was from 36-40 age range. 

Table 5.4: Cross-tabulation of Age by Gender of the Teacher participants 
 

 
Gender of the Participant 

Total Male Female 

Age of the Participant 

20-25 0 4 4 

26-30 2 1 3 

31-35 2 2 4 

36-40 1 0 1 

41-45 2 5 7 

46-Above 5 6 11 

Total 12 18 30 

 

 

 Figure 5.3: Age of the Teacher participants 
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5.3.4 Teaching experience of the Teacher Participants  

In terms of the teaching experience, eight (26.7%) teachers had 6-10 years; seven 

(23.3%) had 21-above years; six (20%) had 16-20 years; four (13.3%) had 1-5 years; 

three (10%) had 11-15 years and two (6.7%) had less than one year of teaching 

experience.  

Table 5.5: Teaching Experience of the Teacher Participants 

Teaching 

Experience 
Frequency Percent Valid Percent Cumulative Percent 

less than 1 year 2 6.7 6.7 6.7 

1-5 years 4 13.3 13.3 20.0 

6-10 years 8 26.7 26.7 46.7 

11-15 years 3 10.0 10.0 56.7 

16-20 years 6 20.0 20.0 76.7 

21-above 7 23.3 23.3 100.0 

Total 30 100.0 100.0  

 
 

 

Figure 5.4: Teaching Experience of the Participants 
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5.3.5 Teaching Qualifications of the Participants 

Figure 5.5 shows that 14 teachers (46.7%) had a Graduate Diploma in Education as their 

teaching qualification, eight teachers (26.7%) a Bachelor of Teaching degree, and eight 

some other type of qualification which is summarized in Table 5.6. 

Figure 5.5: Teaching Qualifications 
        of Participants 

 

Table 5.6: Other teaching qualifications specified by the teacher participants 

Other Qualifications Frequency Percent Valid Percent 
Cumulative 

Percent 

B.A. Dip Ed GCME M.Ed 1 3.3 3.3 76.7 

B.Ed 1 3.3 3.3 80.0 

Bachelor of Education 1 3.3 3.3 83.3 

Bachelor of education, 

Bachelor of Arts 
1 3.3 3.3 86.7 

Bachelor of Education, 

Certificate IV Training 

and Assessment 

1 3.3 3.3 90.0 

M.Ed B.Sc 1 3.3 3.3 93.3 

PhD 1 3.3 3.3 96.7 

Post Graduate of 

Secondary Education 
1 3.3 3.3 100.0 

Total 30 100.0 100.0  

5.3.6 Subject-areas taught by the participants using IWB  

Because the teachers who participated in this study were from different subject 

areas, they were asked to specify which main subject-area they teach using IWB. 

8 (26.7%) 

8 (26.7%) 

14 (46.7%) 
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Although the teachers were asked to specify only one main subject-area, some of 

them selected more than one subject-area from the options provided. The results 

are summarized in the Table 5.7. As it can be seen, 13 teachers, which is the highest 

number of teachers for one subject-area, reported that they teach Science using the 

IWB. The second highest number of teachers was seven who teach Mathematics, 

four teach English, three Languages and three an Arts subject. Design & 

Technology and Society & Environment were two other subject-areas which were 

reported by one teacher each. 

Table 5.7: Subject-areas taught by teachers using IWB 

S.No. Subject-area Number of Participants 

1 English 4 

2 Science 13 

3 Mathematics 7 

4 Society and Environment 1 

5 Languages 3 

6 Arts 3 

7 Design and Technology 1 

 

Teacher participants were asked to specify any other subject-area they teach using 

IWB which were not mentioned in the options given. Six teachers stated six other 

subject-areas which are given in the Table 5.8.   

Table 5.8: Other subject areas specified by the teacher participants 

S.No. Subject-area Number of Participants 

1 Christian Studies 1 

2 Curriculum Support 1 

3 Literacy 1 

4 Media 1 

5 Media Studies 1 

6 Modern Greek 1 
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5.3.7 Year level to which the participants teach using IWB  

The bar chart in Figure 5.6 reveals the frequency of the teachers according to the 

year level they teach using IWB. Seven (23.3%) teachers teach years 10 and 12 each, 

five (16.7%) years 9 and 11 each and three (10.0%) teachers teach years 7 and 8 

each.  

 
Figure 5.6: Year levels to which teachers teach using IWB 

 
 

5.3.8 Access to Computer and Internet by teacher participants 

All the teachers indicated that they own a computer and have full access to 

computer and internet facilities at and away from the school. 

5.3.9 Computer Literacy of teacher participants 

The teachers were asked to indicate their computer literacy level on the scale of 0-

10. There were three aspects of computer literacy chosen for this purpose i.e. 

computer experience, computer competency and computer confidence. The 

teachers were asked to indicate their level of all these aspects on three separate 

scales. The findings from the responses of the teachers are depicted in Figures 5.7, 

5.8 and 5.9 underneath. It can be clearly seen in these bar diagrams that most of the 
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participating teachers consider themselves to be on level 5 or above in all these 

three aspects of computer literacy. 

 
Figure 5.7: Computer experience level of teacher participants 

 
 

 

 
Figure 5.8: Computer Competency of teacher participants 
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Figure 5.9: Computer Confidence of teacher participants 

 

5.3.10 Frequency of classroom computer use by teacher 

participants 

With regard to the frequency of computer use (Table 5.9), 22 (73.3%) teachers 

reported that they use computers in the classroom on the daily basis, six (20.0%) 

indicated about twice a week. One (3.3%) teacher stated once in a week use and 

another (3.3%) reported only occasional use of the computers in their classroom.  

 

Table 5.9: Frequency of Classroom Computer use by teacher participants 
 

Frequency of Classroom 
Computer use 

Number of 

Participants Percent Valid Percent 
Cumulative 

Percent 

Occasionally 1 3.3 3.3 3.3 

Once in a week 1 3.3 3.3 6.7 

Almost twice a week 6 20.0 20.0 26.7 

Daily 22 73.3 73.3 100.0 

Total 30 100.0 100.0  

 

5.3.11 Computer Training of teacher participants  

As far as the computer related training is concerned, six teachers had never had any 

computer related training. All the other teachers indicated having some kind of 

computer training which is summarized in Table 5.10. 
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Table 5.10: Type of computer training of teacher participants 

Type of Computer Training Number of Participants 

No training 6 

Basic Computer Training 6 

Computer Applications 15 

Computer Integration 13 

 

5.3.12 Access to IWB by teacher participants 

When asked about the ease of access to the IWB, 25 teachers out of 30 indicated 

that they had an easy access, but 5 indicated that they did not.  

5.3.13 Frequency of IWB use by teacher participants 

As it can be seen in Figure 5.10, 50% (15) of the teachers use the IWB on daily 

basis; 33.3% (10) use them twice a week and 16.7% (5) reported about occasional 

use only.  

   

 Figure 5.10: Frequency of IWB use by teacher participants 

 

 

15 (50%) 

10 (33.3%) 

5 (16.7%) 
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5.3.14 Type of IWB related training of teacher participants 

Five teachers mentioned that they never had any kind of specific IWB related 

training. Table 5.11 shows that 17 teachers had basic IWB training while eight 

among the 30 mentioned that they had training about IWB applications/tools and 

further eight teachers had training for IWB integration into curriculum.  

Table 5.11: Type of IWB Training of teacher participants 
 

Type of IWB Training Number of Participants 

Basic IWB Training 17 

IWB applications/tools 8 

IWB integration into curriculum 8 

Further, it is important to mention that 16 teachers indicated they had been self-

trained as in IWB use. 20 teachers attended IWB training sessions provided by 

companies which installed IWB in their schools, four got IWB related training by 

attending IWB professional development workshops. One teacher mentioned 

learning from colleagues, one attached school IWB workshops, and one mentioned 

attendance at a CEGSA conference as the source of learning about IWB.  

5.3.15 IWB related support from School for teacher 

participants 

The findings revealed that 27 out 30 teachers indicated that their school authorities 

encourage them to use IWB in their teaching. The teachers were also asked about 

the type of IWB related support they get from their schools. The findings are 

depicted in Table 5.12. 

Table 5.12: IWB related support for teacher participants 

Type of Support Yes No Sometimes Total 

IWB Technical Support at School 10 7 13 30 

IWB training workshops at School 9 6 15 30 

Help from Colleagues 14 6 10 30 
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5.3.16 Competence of teacher participants at working with 

IWB  

The majority of teacher participants (nine) indicated their IWB competence level at 

5 on a 0-10 scale. Five were at level 7 and 8, four indicated highest competence level 

of 10, three were at level 6 and level 9 each and one teacher indicated competence 

level below 5 i.e. 4 on the scale of 1-10 (See Figure 5.11). So most of the teachers 

indicated competence level of 5 and above except one at level 4. 

 

 
Figure 5.11: IWB competence level of teacher participants 

 

5.3.17 IWB Confidence level of teacher participants  

Similarly, the teachers also indicated their level of confidence with working with 

IWB (Figure 5.12). All the teachers reported level 5 or above in the IWB related 

confidence. Level 5, 6 and 7 were indicated by six teachers each, three teachers were 

at level 8; four at level 9 and five teachers indicated that they are very confident in 

using IWB and choose level 10 on 0-10 scale. 
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Figure 5.12: IWB Confidence level of teacher participants  

5.3.18 IWB Experience level of teacher participants  

With regard to the experience level in using IWB, the majority of teachers (seven) 

were at level 5. The next highest was at levels 6 and 7 each i.e., five each followed 

by level 10 with four teachers. Level 4 and 9 were indicated by three teachers each; 

two teachers indicated level 8 and one indicated level 3 as the experience level in 

using IWB (See Figure 5.13). 

 
Figure 5.13: IWB Experience level of teacher participants 
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5.4 Student participants 

5.4.1 Number of Students from each School  

Out of the total of 12 schools, students of nine schools participated in the study. 

The frequency table on the next page (Table 5.13) shows the number of the 

students from each school. School ID is the number allotted to each school in order 

to identify it without revealing the name of the school. This table gives an overall 

picture of the distribution of the number of student participants among the nine 

participating schools. 

Table 5.13: Distribution of number of student participants from each school 

 
School ID 

Frequency Percent Valid Percent Cumulative Percent 

1 35 13.0 13.0 13.0 

2 31 11.5 11.5 25.5 

3 74 27.5 27.5 52.0 

4 31 11.5 11.5 63.6 

5 13 5.8 5.8 68.4 

6 20 7.4 7.4 75.8 

7 16 5.9 5.9 81.8 

8 17 6.3 6.3 88.1 

9 32 11.9 11.9 100.0 

Total 269 100.0 100.0  

5.4.2 Types of the Schools  

Figure 5.14 shows that out of total 269 students, who participated in the study, 142 

(52.8%) were from Department of Education and Children Services (DECS) 

schools and 127(47.2%) (Figure 5.13) were from Independent schools in Adelaide 

and surrounding areas in South Australia. 

5.4.3 Gender of the student participants  

Table 5.14 is a cross-tabulation of student participants by types of schools and their 

gender: there were total of 159 (59.1%) male students among whom 85 students 
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were from DECS schools and 74 were from independent schools. On the other 

hand the total number of female students participating in this study was 110 

(40.9%) with 57 from DECS schools and 53 from independent schools.  

5.4.4 Year level of the student participants  

The maximum number of student participants i.e. 78 (29.0%) were from year 11 

followed by year 9 with 59 (21.9%) participants. Year 10 had 48 (17.8%) of the 

participants and 43 (16%) were from year 8. 24 (8.9%) students were from year 7 

and 17 (6.3%) were year 12 students (See Figure 5.15). 

 
 

Figure 5.14: Distribution of the number of student participants based on the types 
of schools 
 
 

Table 5.14: Cross-tabulation of Student participants by Type of School and 
         Gender  
 

 
Gender of the Participant 

Total Male Female 

Type of the School 

DECS school 85 57 142 

Independent school 74 53 127 

Total 159 110 269 

 

 

142 

(52.8 %) 

127 

(47.2%) 
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5.4.5 Subject-areas learnt using IWB by student participants 

The student participants were asked to specify which main subject-area they learn 

using IWB. Although the students were asked to specify only one main subject, 

some of them selected more than one subject-area from the options provided. The 

results are summarized in the Table 5.15.  

 

Figure 5.15: Distribution of the student participants based on their year level 

The highest number of students reported that they learn Science using the IWB, the 

second highest number was 95 who learn English, 89 students chose the options of 

Mathematics and Languages each, 43 reported Design and Technology, 42 specified 

Society and Environment and 33 reported Health and Physical Education.  

Further in Table 5.16, a list of those subject-areas is given which were reported by 

the students other than the options given. 30 students mentioned Media studies; 10 

reported use of IWB in Support; Nine mentioned their Personal Learning Plan; Six 

Extension Science; five Humanities; three Christian Studies and Home-group. Two 

used IWB in their Research Project and one student mentioned Commerce, 

Information Technology, Food Technology, and Program X. 
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Table 5.15: Subject areas learnt by student participants using IWB 

S.No. Subject-area Number of Participants 

1 English 95 

2 Science 144 

3 Mathematics 89 

4 Society and Environment 42 

5 Languages 89 

6 Arts 39 

7 Design and Technology 43 

8 Health and Physical Education 33 

 

Table 5.16: Other Subject-areas specified by student participants 

S.No. Other Subject Areas Number of Participants 

1 Media 30 

2 Support 10 

3 Personal Learning Plan 9 

4 Extension Science/Science Extension  6 

5 Humanities 5 

6 Christian Studies  3 

7 Homegroup 3 

8 Research Project 2 

9 Commerce 1 

10 Information Technology 1 

11 Food Technology 1 

12 Program X 1 

13 Other 1 

 

 

 



111 
 

5.4.6 Access to Computer and Internet by student participants  

All the student participants had access to computers at school and 99.3% (267) of 

them also indicated access to computers away from school. 99.6% (268) students 

mentioned having access to the internet at school and 97.8% (263) had internet 

access away from school (See Table 5.17).  

Table 5.17: Student participant's access to Computer and Internet at and 
         away from School 
 

 Yes (Frequency) Percent No (Frequency) Percent 

Access to 

Computers at 

School 

269 100.0 0 0.0 

Access to 

Computers away 

from School 

267 99.3 2 0.7 

Access to Internet 

at School 
268 99.6 1 0.4 

Access to Internet 

away from School 
263 97.8 6 2.2 

 

5.4.7 Frequency of Computer Use at School by student 
participants  

As far as the frequency of computer use at school is concerned, Figure 5.16 shows 

that 77.7% (209) students used computers daily; 12.3 % (33) almost twice a week; 

1.9% (5) once a week and 7.8% (21) students use computers only occasionally.  

5.4.8 Frequency of Computer Use by student participants 
away from School  

As can be seen in Figure 5.17, 85.1% (229) students use computers daily when away 

from school. 5.9% (16) use them almost twice a week, and the same numbers of 

participants use them occasionally. Just 1.1% (3) students indicated that they never 

used computers away from school and 0.7% (2) reported about once in a week use. 

 



112 
 

    

 Figure 5.16: Frequency of Computer Use by student participants at school 

    
  
Figure 5.17: Frequency of Computer Use by student participants away from school 
 

5.4.9 Computer Literacy Level of student participants 

Just like the teachers, the students were also asked to indicate their computer 

literacy level on the scale of 0-10. Here also, three aspects of computer literacy were 

chosen i.e. computer experience, computer competency and computer confidence. 

As it can be seen in Figures 5.18, 5.19 and 5.20, the greatest number of students 

chose level 8 in computer experience (79) and competency (76).  In the case of 

0.4% 

1.9% 

7.8% 

12.3% 

77.7% 

0.7% 
1.1% 5.9% 

5.9% 

85.1% 
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computer confidence, the greatest number (75) selected level 10 i.e. highest level of 

confidence. Apart from this most of the students choose higher levels (6 and above) 

in all the aspects of computer literacy which means that the students considered 

themselves highly computer literate. 

 
Figure 5.18: Computer use experience of student participants 

 

 
Figure 5.19: Computer competency level of student participants 
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Figure 5.20: Computer confidence level of student participants 
 

5.4.10 IWB installed in Classrooms of student participants 

When asked about the availability of IWB in their classrooms, 229 (85.1%) students 

indicated that they have IWB installed in their classrooms, while 39 (15.5%) 

students had no IWB installed in their classrooms (Figure 5.21). 

 
 

  Figure 5.21: IWB installed in classrooms of student participants 

229 
(85.1%) 

39 

(15.5%) 

   1 

0.4% 
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5.4.11 Frequency of IWB use by teachers of student 

participants 

In the terms of frequency of IWB use by the teacher (Figure 5.22), 104 (38.7%) 

reported daily use; 64 (23.8%) reported almost twice a week use; 60 (22.3%) 

mentioned about only occasional use; 24 (8.9%) indicated once in a week and 5 

(1.9%) indicated fortnightly use of IWB by their teacher. 

 

Figure 5.22: Frequency of IWB use by teacher 

5.4.12 Competence and confidence levels of student 

participants in using IWB  

The IWB related competence and confidence levels of the student participants are 

shown in Figure 5.23 and 5.24 respectively which were measured using rating scales. 

Tables 5.18 and 5.19 also summarized the findings regarding these two aspects of 

IWB literacy of the students. As the bar-charts are depicting, maximum numbers of 

students selected the level between range of 4 to 8 for competence (0= Novice; 10= 

Highly Confident) and 5 to 9 for confidence (0= No Confidence; 10= Very 

Confident) in working with IWB. 
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Table 5.18: Competence level of student participants at working with IWB 

 IWB Competence 
Level 

Frequency Percent Valid Percent Cumulative 
Percent 

 Novice 6 2.2 2.3 2.3 

1 7 2.6 2.7 5.9 

2 13 5.8 5.9 9.9 

3 7 2.6 2.7 12.5 

4 31 11.5 11.8 25.3 

5 50 18.6 19.0 43.3 

6 26 9.7 9.9 53.2 

7 51 19.0 19.4 72.6 

8 40 15.9 15.2 87.8 

9 20 7.4 7.6 95.4 

Highly Competent 12 5.5 5.6 100.0 

Total 263 97.8 100.0  

 Missing 6 2.2   

Total 269 100.0   

 

 

Figure 5.23: IWB Competence level of student participants 
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Table 5.19: Confidence level of student participants at working with IWB 
 

 IWB Confidence 
Level 

Frequency Percent Valid Percent 
Cumulative 

Percent 

 No Confidence 4 1.5 1.5 1.5 

1 4 1.5 1.5 3.0 

2 9 3.3 3.4 6.5 

3 17 6.3 6.5 12.9 

4 17 6.3 6.5 19.4 

5 41 15.2 15.6 35.0 

6 32 11.9 12.2 47.1 

7 41 15.2 15.6 62.7 

8 48 17.8 18.3 81.0 

9 32 11.9 12.2 93.2 

Very Confident 18 6.7 6.8 100.0 

Total 263 97.8 100.0  

 Missing 6 2.2   

Total 269 100.0   

 

 

Figure 5.24: IWB Confidence level of student participants 

 
 



118 
 

5.5 Summary 
 
In this Chapter, the findings related the preliminary or descriptive analyses are given 

which were generated using SPSS software in order to understand the characteristics 

of the participants of this research. This chapter begins with findings related to the 

participating schools which included the general information about these schools. 

This is followed by the findings related to the demographic information on teacher 

and student participants in this study. These findings are depicted in the form of 

tables and pie-charts, and bar diagrams are also used to summarize the findings. 
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Chapter 6  
Validation of  the Teacher 
Questionnaire Scales 

6.1 Introduction 

Before conducting the quantitative data analysis it was necessary to establish the 

reliability and the validity of the instruments used to collect the data for this 

research because that was a pre-requisite of generating valid research findings. The 

initial sections of this chapter explain the statistical techniques used in this research 

for the purpose of validation of scales in the Teacher Questionnaire. Further the 

findings from these analyses are given for each scale separately.  

6.2 Statistical techniques used in instrument validation 

The details about the statistical techniques used for the instrument validation in this 

study are given in the following sections.  

6.2.1 Reliability  

One aim of a good research is to obtain scores that are reliable. A scale or an 

instrument is considered reliable if the individual scores obtained from it are stable 

and consistent (Creswell, 2005, p. 162). In other words, "the reliability of 

measurement indicates the stability and consistency with which the scores obtained 

from an instrument are measuring the concept" (Sekaran as cited in Darmawan, 

2003, p. 90). Stability of the scores means that the scores should almost be the same 

when the scale or the instrument is being administered again and again at different 

times(Creswell, 2005, p. 162). Further the scores are considered consistent when a 

participant answers a particular question in one way and keeps on answering the 

other similar questions in the same way (Creswell, 2005, p. 162).  

There are many different ways of examining the reliability of an instrument or a 

scale but two most commonly used procedures are test-retest reliability and internal 

consistency reliability (Pallant as cited in Darmawan, 2003, p. 90). The test-retest 
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reliability is determined by administering a test (instrument) to the same participants 

at two different times and calculating the correlation between scores from these two 

separate occasions (Creswell, 2005, p. 162). "High test-retest correlations indicate 

more reliable measurement" (Darmawan, 2003, p. 90).  However, the test-retest 

reliability was not feasible for this study, so the second procedure for examining the 

reliability was used i.e., internal consistency reliability. The underlying assumption 

used in this kind of reliability estimate is that because "all the items in a scale 

typically aim to measure the same thing, they should be correlated with each other 

to maintain internal consistency" (Bland & Altman, 1997, p. 572). This consistency 

depicts the extent to which the items in a scale are all measuring the same factor 

(Darmawan, 2003, p. 90). For example, the items of an Attitude towards ICT 

(AICT) scale should all measure the attitudes of the participants towards ICT. 

Creswell (2005, p. 164) also explained that "scores from an instrument are reliable 

and accurate if an individual's scores are internally consistent across the items on the 

instrument". He further gave an example, "If someone completes the items at the 

beginning of the instrument one way (e.g., positive about negative effects of 

tobacco), then they should answer the questions later in the instrument in a similar 

way (e.g., positive about health effects of tobacco)".  

In this study, Cronbach's alpha (α) is used to test the internal consistency of the 

items.  This technique provides a coefficient which is achieved by determining the 

average correlation of the items of an instrument (Curtis, 2005; Santos, 1999). The 

value of Cronbach alpha lies between 0 (no reliability) to 1(perfect reliability) (Kline, 

1998, p. 194). So this implies that higher the value of Cronbach's alpha better is the 

reliability. But there is no particular rule about what value of reliability coefficient 

should be considered as the indicator of good reliability (Kline, 1998, p. 194). A 

general rule of thumb is that reliability coefficients of 0.70 and above are considered 

as adequate (Hair et al., 2013; Kline, 1998, p. 194).  

6.2.2 Validity 

Apart from making sure that the instrument used in the research gives the reliable 

scores, it is also necessary to examine whether these scores are valid too (Creswell, 
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2005, p. 164). In a general sense, the concept of validity in research can be explained 

by thinking of it as a characteristic of research method. In this sense, a research 

method is considered valid if it is examining what it is supposed to examine (Brown, 

2000). In the context of this study, validity is related to the scores obtained using an 

instrument which "indicates how accurately the recorded values reflect the factors 

being measured" (Sekaran as cited in Darmawan, 2003, p. 89). Another important 

aspect of validity was mentioned by Pallant (2001) which tells about the "extent to 

which the scores obtained from a scale measure what the scale is supposed to 

measure not something else" (Darmawan, 2003, p. 89).  

Validity is examined in three different ways and based on this three types of validity 

are considered i.e., content, criterion-related, and construct validity (Creswell, 2005, 

p. 164). 

6.2.2.1 Content Validity  

Content Validity deals with the scope of the questions on the instrument and their 

scores. It tells about the adequacy of the questions and the degree to which these 

questions and their scores are representative of all the possible questions that could 

be asked about the phenomenon which is being studied (Creswell, 2005, p. 164). 

One of the basic types of content validity, which is also used in this research, is face 

validity. As already mentioned under Pilot data analysis section in Chapter 3, the 

face validity for the instruments used in this study was achieved by asking the 

suggestions from two experts at the university level and four teachers at the school 

level along with conducting the pilot testing (pilot study) of the instruments. Along 

with that, the extensive literature review which was undertaken to come up with the 

structure of the instruments (questionnaires) used in this research was another way 

which helped the researcher to achieve the content validity. But according to 

Creswell (2005, p. 165), "this form of validity is less useful in assessing personality 

or aptitude scores when the universe of questions is less certain".  
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6.2.2.2 Criterion-related validity  

This is the second type of validity which is used to find out "whether the scores 

from an instrument are a good predictor of some outcome (or criterion) they are 

expected to predict" (Creswell, 2005, p. 165). But criterion-related validity is only 

useful if the researcher can identify a suitable criterion or outcome (Creswell, 2005, 

p. 165; Darmawan, 2003, p. 89). Therefore, this type of validity is not used in this 

study.  

6.2.2.3 Construct validity  

This is the kind of validity measure used in this study. Before defining the construct 

validity, it is first important to understand the meaning of construct. According to 

Brown (2000), "A construct, or psychological construct as it is also called, is an 

attribute, proficiency, ability, or skill that happens in the human brain and is defined 

by established theories". He also gave "overall English language proficiency" as an 

example of a construct. In the field of educational research measurement, a unified 

form of the concept of construct validity is used which brings together all the 

different types of validity i.e., content, criterion-related, and construct (Brown, 

2000). It reveals the meaningfulness, significance, usefulness and the purpose of the 

scores from an instrument (Creswell, 2005, pp. 164-166). It is clear from the above 

description of the construct validity that this type of validity is multi-faceted, so 

"there is no single best way to study it" (Brown, 2000). Hence, it is usually 

determined by using both statistical and practical procedures. In this study construct 

validity was established using the technique of factor analysis. 

6.2.2.3.1 Factor analysis  

Factor analysis is an oldest and best-known statistical technique which is used to 

analyze the interrelationships (correlation) between sets of observed and latent 

variables (Byrne, 2010, p. 5; Hair et al., 2013, p. 92). It is important to note that a 

factor model provides information about the way, and the extent, with which the 

observed variables (manifest variables) are linked to their underlying unobserved 

variables (latent variables) especially the "strength of the regression paths from the 
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factors to the observed variables (the factor loadings) are of primary interest" 

(Byrne, 2010, p. 6). The advancement in the computing technology, and the 

availability of a wide variety of statistical software, has made factor analysis one of 

the most commonly used and "efficient tool to ascertain the underlying construct of 

the studied characteristics" (Lu, 2006). There are two different approaches of 

undertaking factor analysis i.e., confirmatory factor analysis and exploratory factor 

analysis. 

1. Exploratory factor analysis (EFA): This data reduction technique is used 

by the researchers when there is no previous knowledge of the possible 

structure of the data and the researcher needs to explore the relationships 

among the variables and the factors. As Hair et al. (2013, p. 92) explained, in 

exploratory factor analysis, the researcher follow the approach of "take what 

the data give you". Further, no restriction is applied on the variables to load 

them on particular factors (Lu, 2006).  

2. Confirmatory factor analysis (CFA): This is a kind of factor analysis used 

to confirm a hypothetical factor model. In this case, the researcher already 

has the prior knowledge of possible correlations among the variables and the 

factors based on well-established theories and previous research (Byrne, 

2010, p. 6). So, the researcher uses the technique of confirmatory factor 

analysis "to test the probability that a particular or hypothesized factor 

structure is supported or confirmed by the data" (Cramer, 2003, p. 28) or in 

other words, "to assess the degree to which the data meet the expected 

structure" (Hair et al., 2013, p. 92). In this research, confirmatory factor 

analysis was used to establish the construct validity of the scales of both 

teacher and student questionnaires because these scales were either adopted 

from already established instruments or developed based on the well-

established theories and an extensive research literature review by the 

researcher.  
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6.3 Use of SPSS software for the validation of the scales 

IBM SPSS (Statistical Packages for Social Sciences) Statistics 20 was used in this 

study to undertake reliability analysis i.e. calculating Cronbach's alpha scores and for 

conducting initial validation of the factor structures in which the 'number of factors 

to be extracted' was fixed to one and 'no rotation' was chosen (because the number 

of factors specified was one).  

6.4 Use of AMOS software for the validation of the 

scales 

AMOS (Analysis of Moment Structures) software was used in this study to perform 

Confirmatory Factor Analysis. This software uses Structural Equation Modeling 

approach for analysing the data (Arbuckle, 2009, p. 1). Amos is a very easy program 

to use for visual SEM which gives the option of specifying, viewing and modifying a 

model by using drawing tools which are simple and quick. Checking the model fit, 

and making any needed modifications in the model, is also a straight forward 

process (Arbuckle, 2009, p. 1).  

6.5 Structural Equation Modeling (SEM) 

Structural equation modeling (SEM) is a "statistical methodology that takes a 

confirmatory (i.e., hypothesis-testing) approach to the analysis of the structural 

theory bearing on some phenomenon" (Byrne, 2010, p. 3). As the name suggests, 

SEM procedure consists of two main aspects: structural (regression) equations to 

represent casual processes and pictorial modeling of these structural relations 

(Byrne, 2010, p. 3). SEM uses two statistical concepts: factor analysis (measurement 

model) and multiple regression analysis (structural model) (Hair et al., 2013, pp. 

546-547). In other words, the measurement model represents the relationship 

between the observed and the unobserved variables. On the other hand, the 

structural model represents the relationship among the unobserved variables (Byrne, 

2010, pp. 12-13). Further, SEM tests the hypothesized model by analysing all the 
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variables simultaneously to find out how consistent they are with the data (Byrne, 

2010, p. 3). The goodness-of-fit is used as a measure to accept or reject the model 

(Byrne, 2010, p. 3).  

6.6 Confirmatory Factor Analysis for the current study 

using AMOS 

It was already explained in the Chapter 3 that in the current study the constructs 

were developed based on previous studies and theories. For the teacher 

questionnaire, the Attitudes towards ICT had two constructs: Usefulness and Ease 

of Use; the Attitudes towards IWB incorporated four constructs: Attitudes 

(Teaching), Attitudes (General), Attitudes (Motivational) and Attitudes (Training); 

Further Approaches towards teaching had two constructs: Conceptual Change 

Student Focused and Information Transmission Teacher Focused; and Classroom 

Interactions using IWB was developed in three constructs: Supported Didactic 

Stage, Interactive Stage and Enhanced Interactive Stage. For the student 

questionnaire, the Attitudes towards ICT was developed around three constructs: 

Enjoyment, Importance and Anxiety; Attitudes towards IWB incorporated four 

constructs: Attitudes (Motivational Issues), Attitudes (Affective Factors), Attitudes 

(Management) and Attitudes (Learning Support); Classroom Interactions using IWB 

had three constructs: Supported Didactic Stage, Interactive Stage and Enhanced 

Interactive Stage; Learning Approaches had four constructs: Deep Motive, Deep 

Strategy  and Surface Motive, Surface Strategy; and Learning Outcomes was 

developed in six constructs: Remembering, Understanding, Applying, Analyzing, 

Evaluating and Creating. 

As it was already mentioned above, AMOS was used to undertake confirmatory 

factor analysis in this study. As a first step, hypothesized measurement models were 

prepared. Measurement models are used to indicate the association (how and how 

much) between the indicators and the latent variables/factors (See Figure 3.1 in 

Chapter 3) (Byrne, 2010, p. 6). Generally, four geometric symbols are used to make 

these models: circles (or ellipses) to represent unobserved latent variables; rectangles 
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(or squares) to represent observed variables/indicators; a single-headed arrow 

represents the impact of one variable on another; and a double-headed arrow 

represents covariance or correlation between pairs of variables (Byrne, 2010, p. 9). 

Apart from this the error term is drawn as a latent error (Darmawan, 2003, p. 83) 

which represents the measurement error (Byrne, 2010, p. 10). In order to enable 

CFA to test the model, AMOS software automatically assign "1" (regression weight) 

value to the factor-loading regression paths (Burhanuddin, 2013, p. 141; Byrne, 

2010, p. 45).  

After providing AMOS with the model to be analysed the next step was to specify 

the data file from which the data was used by the program to do all the 

computations. In the present study SPSS data files for both teacher and student data 

were used because AMOS can read data in SPSS file format (Darmawan, 2003, p. 

83). Further, by using the Calculate Estimates function of AMOS, the regression 

coefficients were calculated to examine the influences of factors on the indicators 

(Burhanuddin, 2013, p. 141). The default method used by AMOS to compute 

parameters was maximum likelihood (Darmawan, 2003, p. 82).  

In this study, all the constructs were structured in five different models:  (a) single 

factor model, (b) correlated factor model, (c) uncorrelated factor model, (d) 

hierarchical factor model, and (e) nested factor model (Curtis, 2005; Darmawan, 

2003; Hair et al., 2013). This strategy of testing structural equation models is called 

the alternative models case strategy where several alternative/competing models are 

proposed and compared based on the model fit and the best model is selected 

(Byrne, 2010, p. 8).  

To select the best model for this study, the factor loadings of each observed 

variable/indicator onto its latent factor were looked at. The factor loading 

represents the correlation between the indicator and the factor (Hair et al., 2013, p. 

90). Also the "squared loading is the amount of the variable's total variance 

accounted for by the factor" (Burhanuddin, 2013, p. 143). For the purpose of this 

study, factor loadings in the range ±0.30 to ± 0.40 were considered to meet the 

minimal level for interpretation of structure; loadings ± 0.50 or >0.50 were 
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considered practically significant; loadings exceeding 0.70 were considered 

indicative of well-defined structure (Hair et al., 2013, p. 115).  

Further, a number of fit indices were used to compare all the five models for all the 

scales used in the teacher and student questionnaires. These fit indices are χ2/DF 

(chi-square divided by the number of degrees of freedom); GFI (goodness-of-fit-

index), TLI (Tucker-Lewis Index), CFI (comparative fit index), and RMSEA (root 

mean square error of approximation). It is general trend to follow some cut off 

values for RMSEA i.e. if a model shows RMSEA value close to zero or less than 

0.05, this indicates a good fit (Darmawan, 2003, p. 96); if its value is 0.08 or less 

then this indicates a reasonable error in approximation but if the value of RMSEA is 

more than 0.1, this means that the model cannot be considered as good (Browne & 

Cudeck, 1993). But new research has been raising questions about the above stated 

cut off values to determine the model fit and has shown that following these cut off 

values can lead to over-rejection of models when the sample-size is small (Chen, 

Curran, Bollen, Kirby, & Paxton, 2008; Hu & Bentler, 1999). Hence, it is 

recommended that multiple indices should be used along with human judgement 

when deciding the model fit (Chen et al., 2008). As the sample size for teacher 

participants is small in this study, so the cut off value were not followed strictly. 

Another indicator used for goodness of fit was a ratio of chi-square (χ2/DF) which, 

if is less than 5 in a large sample model would indicate a good fit (Darmawan, 2003, 

p. 96) between the hypothesized model and the sample data. The other indices i.e., 

GFI, TLI and CFI indicate a good fit for the model when their minimum values are 

equal or close to 0.90 (Byrne, 2010, pp. 77-79). 

Apart from the above stated procedures, the theoretical underpinnings used for the 

construct development were also considered while identifying the best fitting 

model.  Also, the preference was given to retain as many items as possible for each 

construct. So, in this way, the final measurement models for both the teachers and 

the student data were selected.  
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6.7 Findings  

The findings from the reliability and validity analysis for each scale of the teacher 

questionnaire are given in the following sections. Each section contains the 

summary table of separate scales giving the details of the items on that particular 

scale followed by the findings of the reliability and the confirmatory factor analysis 

(CFA). As already mentioned above, the internal consistency or reliability analysis 

was done using SPSS software and the factor analysis (CFA) was done twice, first 

with the use of SPSS and then again with AMOS (Analysis of moment structure).  

It is important to mention here that out of the five models which were tested for 

each construct using AMOS, only the final model (best fitting model) is shown in 

the following sections. All other models are given in the Appendix X (Standardised 

Results of Confirmatory Factor Analysis (CFA) for Teachers). 

6.7.1 Scale 1: Attitudes towards ICT (AICT) 

The AICT scale was the modified form of a „Technology Attitude Scale‟ (TAS) 

which was developed by McFarlane et al. (1997). It had two sub-scales: Usefulness 

and Ease of use. Table 6.1 gives the description of the items in these two sub-scales. 

It is important to mention here that the recoded items were used in the reliability 

and factor analysis for this scale.  

6.7.1.1 Reliability of the Scale 

The Cronbach's alpha coefficient for full scale came out to be 0.913 which shows a 

highly reliable scale. For the sub-scales, the reliability coefficient for Usefulness was 

0.634 and for Ease of Use, the Cronbach's alpha was 0.920. 

6.7.1.2 Factor Analysis using SPSS 

The SPSS output of the factor analysis depicted that three items i.e., AICT7, 

AICT14 and AICT 15 were showing very low factor loadings (0.340, 0.295 and -

0.022 respectively) as compared to the other items all of which had obtained 
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moderate to very high loadings on their factors. Based on these findings it was 

decided to drop these three items from the scale. 

Table 6.1: Summary of AICT scale on Teacher Questionnaire 

Scale Sub-scale 
Item-

code 
Item Description 

Attitudes 

towards 

ICT 

(AICT) 

Usefulness 

AICT1 
Knowing how to use various ICT tools is a 

necessary skill for me 

AICT3 I like using ICT tools in my teaching 

AICT6 I now use my knowledge of ICT in many ways as 

a teacher 

AICT7 I wish I could use technology more frequently 

AICT10R I don‟t expect to use ICT much at work 

AICT13R Working with ICT is boring 

AICT14 
It is important to know how to use ICT in order 

to get a teaching position 

Ease of 

Use 

AICT2R I get confused when using ICT 

AICT4 I feel confident in my ability to learn about ICT 

AICT5R Working with ICT makes me nervous 

AICT8R ICT makes me feel stupid 

AICT9 A job using ICT would be very interesting 

AICT11R I am not the type to do well with ICT 

AICT12R I feel uncomfortable using most ICT tools 

AICT15 I know that if I work hard to learn about ICT, I 

will do well 

AICT16R ICT makes me feel uneasy 

AICT17 I am able to do as well working with ICT as my 

fellow teachers 

6.7.1.3 Final Reliability of the Scale 

The reliability analysis was again done, after dropping the items which were not 

working well in during the factor analysis, with SPSS. The reliability coefficient for 

the full scale was 0.944 which again showed a highly reliable scale. The findings for 

the reliability coefficients of separate sub-scales are given in the Table 6.2. As it is 

clear from the findings, the values of reliability coefficients for both the sub-scales 

had increased after removing the three items from the scale i.e. for Usefulness, 

Cronbach's alpha increased from 0.634 to 0.701 and for Ease of Use, it increased 

from 0.920 to 0.946.  
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Table 6.2: Cronbach's alpha coefficient for each sub-scale of AICT scale 

Scale Sub-scale Cronbach's Alpha 

Attitudes towards ICT 
(AICT) 

Usefulness 
0.701 

Ease of Use 
0.946 

6.7.1.4 Factor Analysis using SPSS 

The factor analysis was also conducted again for separated sub-scales after dropping 

the items which showed low factor loadings. The findings are summarized in the 

Table 6.3.  

Table 6.3: Factor loadings for AICT scale 

It can be seen in the Table 6.3 that nine items showed very high factor loadings i.e., 

between 0.809 - 0.941 and five items obtained moderate to high range of factor 

loadings i.e., 0.528 - 0.799. This shows that these items were good reflectors of their 

respective factors.  

Scale Sub-scale Item-code Factor Loadings 

Attitudes towards 

ICT (AICT) 

Usefulness 

AICT1 0.528 

AICT3 0.884 

AICT6 0.809 

AICT10R 0.601 

AICT13R 0.550 

Ease of Use 

AICT2R 0.894 

AICT4 0.874 

AICT5R 0.941 

AICT8R 0.835 

AICT9 0.682 

AICT11R 0.914 

AICT12R 0.799 

AICT16R 0.911 

AICT17 0.815 
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6.7.1.5 Confirmatory Factor Analysis using AMOS 

Five measurement models i.e., 1 Factor Model, 2 Orthogonal Factor Model, 2 

Correlated Factor Model, Hierarchical Model and Nested Model were developed 

and their fit indexes were compared to identify the best fitting model.  

Table 6.4: Fit Index: Model Fit Summary for AICT scale 

As it can be seen by comparing the χ2/DF, TLI, CFI and RMSEA values as shown 

in the Table 6.4, the 1 Factor Model was the better fitting as compared to the other 

four models, so 1factor model was chosen as the final model for AICT scale.  

In Table 6.5 the factor loadings for the 1 factor model are given. It can be seen that 

ten items obtained high to very high factor loadings between the ranges of 0.768-

0.955. Three items showed moderate loadings i.e., between 0.419- 0.655. There was 

one item which showed low factor loading (0.378) but it was also above the 

minimum accepted factor loading value i.e., 0.30. Hence, all the items were good 

indicators of the common factor AICT.  

 

 

 

 

 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 2.015 .775 .815 .187 

2 2 Orthogonal 
Factor 

2.890 .582 .646 .255 

3 2 Correlated 
Factor 

2.291 .714 .761 .211 

4 Hierarchical 2.749 .613 .672 .246 

5 Nested 2.161 .743 .814 .200 
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Table 6.5: Factor loadings for 1 factor model for AICT scale 

 

Figure 6.1 on the next page shows the structure of the measurement model chosen 

as the final model for AICT scale on teacher questionnaire i.e. the 1 Factor model. 

Scale Items/Indicators Factor Loadings 

Attitudes towards 

ICT 

(AICT) 

AICT1 0.419 

AICT3 0.891 

AICT6 0.773 

AICT10R 0.448 

AICT13R 0.378 

AICT2R 0.885 

AICT4 0.876 

AICT5R 0.955 

AICT8R 0.799 

AICT9 0.655 

AICT11R 0.875 

AICT12R 0.768 

AICT16R 0.853 

AICT17 0.790 
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  Figure 6.1: 1 Factor model for AICT scale of Teacher Questionnaire 
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6.7.2 Scale 2: Attitudes towards IWB (AIWB) 

The AIWB scale in the teacher questionnaire was the modified version of a scale 

named „Teacher Attitude Questionnaire‟ developed by Mathews-Aydinli and Elaziz 

(2010) which was used to explore teacher's attitudes towards the use of IWB as an 

educational tool in the classroom. It had four sub-scales, the details of which are 

given in the Table 6.6. Some of the items in this scale were negatively worded, so 

the recoded form of these items was used during the reliability and factor analysis. 

6.7.2.1 Reliability of the Scale 

The reliability coefficient for full scale was 0.882 which suggested highly reliable 

scale, and the reliability analysis of sub-scales showed the Cronbach's alpha for 

Attitudes (Teaching) was 0.875; for Attitudes (General) 0.495; for Attitudes 

(Motivational) 0.915; and for Attitudes (Training) 0.750. Hence, all the sub-scales 

showed high reliability except one i.e., Attitudes (General).  

6.7.2.2 Factor Analysis using SPSS 

The factor analysis of sub-scales using SPSS revealed that items AIWB2R and 

AIWB16R had very low factor loadings i.e., -.052 and -.263 respectively. So both 

these items were dropped from the scale before moving to further analysis. 

6.7.2.3 Final Reliability of the Scale 

The reliability coefficient for full scale after removing items AIWB2R and 

AIWB16R was 0.926. The Cronbach's alpha for the first sub-scale i.e., Attitudes 

(Teaching) was 0.911; for Attitudes (General), the value was 0.765; for Attitudes 

(Motivational) 0.915 and for Attitudes (Training) 0.750. This shows that after 

removing item AIWB2R from sub-scale Attitudes (Teaching), its reliability 

coefficient was increased. The Cronbach's alpha value for Attitudes (General) sub-

scale was again low; removing item 16R the value of Cronbach's alpha for this 

subscale was also increased. 
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Table 6.6: Summary of the AIWB scale of Teacher Questionnaire 

Scale Sub-scale Item-code Item Description 

Attitudes 
towards 

IWB 
(AIWB) 

Attitudes in 
terms of 
teaching 

(Teaching) 

AIWB1 
Using IWB-based resources reduces the time I 
spend on writing during the lessons 

AIWB2R 
When using an IWB in my lessons, I spend more 
time in the preparation of the lesson 

AIWB3 
I think using an IWB makes it easier to include 
different subject-specific learning resources when 
preparing the lesson plan 

AIWB4 
I think using an IWB makes it easier to display the 
available learning resources to the whole class 

AIWB5 
It is beneficial to be able to save and print the 
materials generated during the lessons 

AIWB6 
I give more effective explanations in my lessons 
when using an IWB 

AIWB7 IWB helps me to easily summarize the lesson 

AIWB8 
Using an IWB, I can more easily control/manage 
the whole class 

AIWB9 
I can immediately reach the extra learning 
resources during my lesson when using an IWB 

AIWB10 
I think IWB can be a good supplement to support 
teaching 

AIWB11 Using an IWB makes me a more efficient teacher 

AIWB12 
Using an IWB makes it easier for me to move 
back and forth in the lesson very conveniently 

AIWB17 
Reviewing the whole lesson towards the end is 
very easy if the lesson is taught using an IWB 

General 
attitudes 

towards the use 
of IWB  

(General) 

AIWB13 I like using IWB technology in my lessons 

AIWB14R 
I feel uncomfortable in front of my students when 
using an IWB 

AIWB15R 
I do not think my students are ready for this IWB 
technology 

AIWB16R 
What I do in class with my usual methods is 
sufficient for teaching my subject 

AIWB18R 
I am not the type to do well with IWB-based 
applications 

Attitudes in 
terms of 

motivational 
issues  

(Motivational) 

AIWB19 
I think IWBs make learning this subject more 
enjoyable 

AIWB22 
I can keep my student‟s attention in lessons longer 
with the help of IWB technology 

AIWB23 
I think IWB increases the interaction and 
participation of the students in the classes 

AIWB24 
I think my students are more motivated when I 
use an IWB in lessons 

Attitudes related 
to training  
(Training) 

AIWB20R 
I believe that training is required to teach with 
IWB technology 

AIWB21R 
If I do not get sufficient training, I do not feel 
comfortable with using IWBs in classrooms 
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6.7.2.4 Final Factor Analysis using SPSS 

The factor loadings in SPSS factor analysis, after dropping two items (AIWB2R and 

AIWB16R), showed that most of the factors obtained very high loadings i.e., 12 

items obtained loadings between 0.813-0.960; four items had loadings between 

0.706-0.784 which is also considered as a high loading; four items obtained 

moderate range of factor loading i.e., 0.549-0.665 and only one item had loadings of 

0.450 which was also above the minimum acceptable value of 0.30. 

Table 6.7: Factor loadings of AIWB scale 

Scale Sub-scale Items Factor Loadings 

Attitudes 
towards IWB 

(AIWB) 

Attitudes 
(Teaching) 

AIWB 0.450 
AIWB3 0.627 
AIWB4 0.771 
AIWB5 0.549 
AIWB6 0.911 
AIWB7 0.872 
AIWB8 0.618 
AIWB9 0.706 
AIWB10 0.665 
AIWB11 0.878 
AIWB12 0.789 
AIWB17 0.836 

Attitudes 
(General) 

AIWB13 0.828 
AIWB14R 0.820 
AIWB15R 0.577 
AIWB18R 0.877 

Attitudes 
(Motivational) 

AIWB19 0.784 
AIWB22 0.928 
AIWB23 0.909 
AIWB24 0.960 

Attitudes 
(Training) 

AIWB20R 0.901 
AIWB21R 0.901 

 

6.7.2.5 Confirmatory Factor Analysis using AMOS 

Confirmatory factor analysis completed using AMOS as well to further establish the 

construct validity of the scale. Table 6.8 summarizes the model fit indexes for five 

measurement models which were developed and compared for the purpose of 

identifying the best fitting model for the AIWB scale in the teacher questionnaire. 
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Table 6.8: Fit Index: Model Fit Summary for AIWB scale  

 

Table 6.8 clearly shows that if all the four indexes are compared (χ2/DF, RMSEA, 

TLI and CFI), then the 4 Correlated factor model and the Hierarchical model are 

better fitting as compared to other three models, because they obtained better 

values on all these fit indexes. Eventually, the Hierarchical model was chosen as the 

final model for this scale based on the principles of parsimony in the measurement 

modeling (Burhanuddin, 2013, p. 184). According to this, the Hierarchical model is 

easier to handle in the later statistical analysis like single level path analysis as 

compared to the 4 Correlated factor model. 

Table 6.9 gives the factor loadings obtained during the Confirmatory Factor 

Analysis using AMOS. The three first order factors obtained high loadings (0.87, 

0.81 and 0.70) on the common second order factor, but one factor showed a low 

loading i.e., 0.36 which was still above the minimum acceptable value (0.30). 

Further, all the items/indicators loaded well on their respective factors (first order 

factors). Nine items showed very high loadings i.e., between 0.841-0.965; three 

items obtained high loadings between the range of 0.724-0.777. Eight indicators 

obtained moderate range of loadings which fall between the range of 0.504-0.695 

and only one item showed factor loading which could be considered low i.e. 0.447. 

The Hierarchical model chosen as the final model for AIWB scale is shown in 

Figure 6.2. 

 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 2.431 .441 .494 .222 

2 
4 Orthogonal 

Factor 2.459 .429 .479 .224 

3 
4 Correlated 

Factor 1.926 .638 .685 .179 

4 Hierarchical 2.051 .589 .635 .190 

5 Nested 2.244 .513 .602 .207 
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Table 6.9: Factor Loadings for Hierarchical model of AIWB scale 

 

Scale 

(Second 

Order 

Factor) 

Sub-scale 

(First Order 

Factors) 

Factor 

Loadings 
Items/Indicators Factor Loadings 

 

 

 

 

 

 

 

 

 

Attitudes 

towards 

IWB 

(AIWB) 

 

 

 

 

 

 

 

 

 

 

 

Attitudes 

(Teaching) 
0.87 

AIWB1 .575 

AIWB3 .570 

AIWB4 .685 

AIWB5 .504 

AIWB6 .921 

AIWB7 .903 

AIWB8 .658 

AIWB9 .632 

AIWB10 .546 

AIWB11 .850 

AIWB12 .777 

AIWB17 .864 

 

Attitudes 

(General) 

 

0.81 

AIWB13 .841 

AIWB14R .724 

AIWB15R .447 

AIWB18R .756 

 

Attitudes 

(Motivational) 
0.70 

AIWB19 .695 

AIWB22 .915 

AIWB23 .909 

AIWB24 .940 

Attitudes 

(Training) 
0.36 

AIWB20R .648 

AIWB21R .965 
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 Figure 6.2: Hierarchical model for AIWB scale of Teacher Questionnaire 
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6.7.3 Scale 3: General Approach towards Teaching (ATI) 

The „Approaches to Teaching Inventory‟ (ATI), developed by Trigwell and Prosser 

(2004), was used as third scale in the teacher questionnaire, without making any 

changes to it. Table 6.10 below provides the details of the sub-scales and the items 

present in the scale. This scale had two sub-scales which were Conceptual Change 

Student Focused (CCSF) and Information Transmission Teacher Focused (IITF), 

each containing eight items. No recoding was needed in this scale. 

6.7.3.1 Reliability of the Scale 

The reliability analysis of full scale was undertaken and the value of Cronbach's 

alpha obtained was 0.721 which indicated high reliability of the scale. The reliability 

analysis of each sub-scale gave the values of Cronbach's alpha for each sub-scale i.e., 

0.763 for CCSF and 0.658 for IITF. Hence, both these sub-scales showed good 

reliability. 

6.7.3.2 Factor Analysis using SPSS  

The factor analysis of both the sub-scales showed that three items which ATI2 

(0.126), ATI12 (0.166) and ATI14 (0.271), obtained low factor loadings. So, it was 

decided to drop these items from the scale before moving on the further analysis. 

6.7.3.3 Final Reliability of the Scale 

The follow up reliability analysis gave the Cronbach's alpha value of 0.729 for the 

full scale; 0.775 for CCSF sub-scale; and 0.711 for IITF sub-scale. So both the full 

scale and the sub-scales showed high reliability. 
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Table 6.10: Summary of items in ATI scale used in Teacher Questionnaire 

Scale Sub-scale Item-code Item Description 

Approach 
towards 
Teaching 

(ATI) 

Conceptual 
Change 
Student 
Focused 
(CCSF) 

ATI3 
In my interactions with students in this subject I 
try to develop a conversation with them about the 
topics we are studying 

ATI5 
I feel that the assessment in this subject should be 
an opportunity for students to reveal their changed 
conceptual understanding of the subject 

ATI6 
I set aside some teaching time so that the students 
can discuss, among themselves, the difficulties that 
they encounter studying this subject 

ATI8 
I encourage students to restructure their existing 
knowledge in terms of developing new ways of 
thinking about the subject 

ATI9 
In teaching sessions for this subject, I use difficult 
or undefined examples to provoke debate 

ATI14 
I make available opportunities for students in this 
subject to discuss their changing understanding of 
the subject 

ATI15 
I feel that it is better for students in this subject to 
generate their own notes rather than always copy 
mine 

ATI16 
I feel a lot of teaching time in this subject should 
be used to question students‟ ideas 

Information 
Transmission 

Teacher 
Focused 
(ITTF) 

ATI1 
I design my teaching in this subject with the 
assumption that most of the students have very 
little useful knowledge of the topics to be covered 

ATI2 

I feel it is important that this subject should be 
completely described in terms of specific 
objectives relating to what students have to know 
for formal assessment items 

ATI4 
I feel it is important to present a lot of facts to 
students so that they know what they have to learn 
for this subject 

ATI7 
In this subject I concentrate on covering the 
information that might be available from a good 
textbook 

ATI10 
I structure this subject to help students to pass the 
formal assessment items 

ATI11 
I think an important reason for running teaching 
sessions in this subject is to give students a good 
set of notes 

ATI12 
In this subject, I only provide the students with the 
information they will need to pass the formal 
assessments 

ATI13 
I feel that I should know the answers to any 
questions that students may put to me during this 
subject 
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6.7.3.4 Factor Analysis using SPSS 

The factor loadings for the sub-scales after dropping the items are given in the 

Table 6.11. It clearly shows that all the items show good loadings on their factors. 

There was only one item i.e., ATI10 which showed low factor loadings, 0.305, but 

because it was above the minimum acceptable level for factor loadings, this item 

was also accepted. 

Table 6.11: Factor Loadings for ATI scale 

 

6.7.3.5 Confirmatory Factor Analysis using AMOS 

In confirmatory factor analysis using AMOS, it was seen that ATI10 had very low 

factor loading (0.19). Hence, it was decided to remove this item from the scale. The 

fit indexes for the five measurement models are given in Table 6.12. The 2 

Orthogonal model and the Nested model showed better fit as compared to the 

other three models. The χ2/DF values for the 2 Orthogonal model and Nested 

model were 1.360 and 1.296 and RMSEA values were 0.111 and 0.101 respectively.  

Scale Sub-scale Items Factor Loadings 

Approach 

towards 

Teaching (ATI) 

Conceptual Change 

Student Focused 

(CCSF) 

ATI3 0.736 

ATI5 0.658 

ATI6 0.596 

ATI8 0.748 

ATI9 0.559 

ATI15 0.666 

ATI16 0.686 

Information 

Transmission Teacher 

Focused (ITTF) 

ATI1 0.714 

ATI4 0.519 

ATI7 0.864 

ATI10 0.305 

ATI11 0.555 

ATI13 0.785 
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Table 6.12: Fit Index: Model Fit Summary for ATI scale 

 

The TLI and CFI values for these two models were higher than the other three 

factor models (1 Factor, 2 Correlated and Hierarchical). Further among 2 

Orthogonal and the nested models, the 2 Orthogonal factor model was chosen as 

the final model for the ATI scale because it was simpler and easier to handle in 

complicated analysis, when compared with the Nested model.  

Table 6.13: Factor loadings for 2 Orthogonal factor model for ATI scale 

 

The Table 6.13 above shows the factor loadings for the items in 2 Orthogonal 

factor model. It is clear from the table that ATI7 obtained very high loading i.e., 

0.915; eight items showed moderate loadings i.e., between 0.539- 0.681and three 

items showed low loadings between 0.373- 0.449. Figure 6.3 shows the final 2 

Orthogonal model for the ATI scale on the teacher questionnaire. 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 1.952 -.025 .291 .181 

2 2 Orthogonal 
Factor 

1.360 .612 .732 .111 

3 2 Correlated 
Factor 

1.378 .593 .723 .114 

4 Hierarchical 1.378 .593 .723 .114 

5 Nested 1.296 .682 .824 .101 

Scale Sub-scale Items Factor Loadings  

 
 
 
 

Attitudes 
towards ICT 

(ATI) 
 

 
 

Conceptual Change 
Student Focused 

ATI5 .575 
ATI8 .681 
ATI15 .588 
ATI16 .626 
ATI3 .656 
ATI6 .539 
ATI9 .449 

 
Information 

Transmission Teacher 
Focused 

ATI4 .373 
ATI11 .436 

ATI13 .630 
ATI1 .664 
ATI7 .915 
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 Figure 6.3: 2 Orthogonal Factor Model for ATI scale of Teacher Questionnaire  
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6.7.4 Scale 4: Classroom Interactions using IWB (CIIWB) 

This scale was developed by the researcher based on the knowledge gained during 

the literature review, of different ways of teaching in the classroom using IWB. It 

had three sub-scales which were Supported Didactic (SD), Interactive (I) and 

Enhanced Interactive (EI). The details of the sub-scales and the items in them are 

given in the Table 6.14. No recoding of items was needed for this scale.  

Table 6.14: Summary of items used in CIIWB scale in Teacher Questionnaire 

Scale Sub-scale Item-code Item Description 

Classroom 

Interactions 

using IWB 

(CIIWB) 

Supported 

Didactic 

(SD) 

CIIWB1 
In my teaching I use IWB to provide visual 

support to the lesson 

CIIWB4 
In my teaching using IWB I do not allow the 

students to work on the IWB 

CIIWB6 
I use both simple whiteboard and IWB in my 

classroom simultaneously 

CIIWB8 
I do not think there is any difference in my 

teaching with and without IWB 

Interactive 

(I) 

CIIWB7 

I use IWB in my teaching in the way which 

encourage the students to participate in 

classroom discussions 

CIIWB9(a) 

In my classroom the use of IWB creates 

more interaction between students in the 

class 

CIIWB9(b) 
In my classroom the use of IWB creates 

more interaction between students and me 

CIIWB10 

My use of IWB in my classroom helps my 

students initiate questioning related to the 

lesson 

Enhanced 

Interactive 

(EI) 

CIIWB2 

When I deliver lessons using IWB, students 

get maximum chance to participate in the 

learning process 

CIIWB3 
I prepare my lessons by using a number  

of IWB-based teaching/learning resources 

CIIWB5 

I use all the features of IWB i.e., visual, 

verbal and kinesthetic for the representation 

of a topic in multi-modal form 

CIIWB11 

I use IWB in a way in my classroom so that 

the students get more involved in their 

learning 
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6.7.4.1 Reliability of the Scale 

Cronbach's alpha for the full scale was 0.751 which showed high reliability. For the 

sub-scales, the reliability coefficient for first sub-scale (Supported Didactic) was low 

i.e., 0.361; for second sub-scale (Interactive), the Cronbach's alpha value was high 

i.e., 0.840; and for third sub-scale (Enhanced Interactive), the reliability coefficient 

was also high i.e., 0.818. 

6.7.4.2 Factor Analysis using SPSS 

The factor analysis of sub-scales revealed that in the Supported Didactic sub-scale, 

one item i.e., CIIWB8 showed a very low loading (-0.095) on its factor, so this item 

was removed. 

6.7.4.3 Final Reliability of the Scale 

After removing CIIWB8, the reliability analysis of Supported Didactic sub-scale was 

again 0.491. Table 6.15 shows the Cronbach's alpha values for all the three sub-

scales of CIIWB. 

Table 6.15: Cronbach's alpha coefficient for each sub-scale of CIIWB scale 

Scale Sub-scale Cronbach's alpha 

Classroom Interactions 

using IWB (CIIWB) 

Supported Didactic Stage 0.491 

Interactive Stage 0.840 

Enhanced Interactive 

Stage 
0.818 

 

6.7.4.4 Factor analysis using SPSS 

Factor loadings were obtained for each item (Table 6.16). It can be seen that all the 

items showed very high factor loading between the range of 0.715- 0.899 except one 

item i.e., CIIWB1 which obtained moderate loading on its factor i.e., 0.540. 
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Table 6.16: Factor loadings for CIIWB scale 

 

6.7.4.5 Confirmatory Factor Analysis using AMOS  

During the confirmatory factor analysis using AMOS, the two items i.e., CIIWB4 

(0.19) and CIIWB6 (0.12) showed very low loadings on their factor, so these items 

were dropped from the scale. The fit indexes of five hypothesized measurement 

models were compared which indicated that among these five models, Hierarchical 

model is best fitting. The Hierarchical model was selected as the final model. Table 

6.18 gives the factor loadings for first order factors and the indicators in the 

Hierarchical model. Seven items/indicators showed high to very high loadings on 

their respective factors i.e., between the range of 0.707-0.902 and two items 

obtained moderate loadings i.e., 0.468 and 0.664. Overall all the items loaded well, 

so it can be concluded that the items were good indicators of their factors. Further 

the factor loadings of two first order factors i.e., Supported Didactic (SD) and 

Enhanced Interactive (EI) were very high on the common second order factor 

(CIIWB) and the third factor i.e., Interactive (I) obtained moderate loading. 

 

 

Scale Sub-scale Items Factor Loadings 

Classroom 

Interactions using 

IWB (CIIWB) 

Supported 

Didactic Stage 

CIIWB1 0.540 

CIIWB4 0.773 

CIIWB6 0.774 

Interactive Stage 

CIIWB7 0.859 

CIIWB9(a) 0.899 

CIIWB9(b) 0.715 

CIIWB10 0.820 

Enhanced 

Interactive Stage 

CIIWB2 0.852 

CIIWB3 0.892 

CIIWB5 0.742 

CIIWB11 0.770 
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Table 6.17: Fit Index: Model Fit Summary for CIIWB scale 

 

Table 6.18: Factor loadings for Hierarchical model for CIIWB scale 

 

The structure of the final Hierarchical model chosen for CIIWB scale is shown in 

Figure 6.4 on the next page. 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 2.713 .576 .682 .243 

2 
3 Orthogonal  

Factor 
3.062 .489 .603 .267 

3 
3 Correlated 

Factor 
2.245 .692 .786 .207 

4 Hierarchical 2.128 .721 .806 .197 

5 Nested 2.472 .635 .787 .225 

Scale 

(Second Order 

Factors) 

Sub-scale 

(First Order Factors) 

Factor 

Loadings 

Items 

(Indicators) 

Factor 

Loadings 

Classroom 

Interactions using 

IWB (CIIWB) 

Supported Didactic Stage 

(SD) 
0.90 CIIWB1 .772 

Interactive Stage (I) 0.66 

CIIWB7 .870 

CIIWB9A .752 

CIIWB9B .468 

CIIWB10 .835 

Enhanced Interactive 

Stage(EI) 
0.90 

CIIWB2 .828 

CIIWB3 .844 

CIIWB5 .664 

CIIWB11 .707 
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 Figure 6.4: Hierarchical Model for CIIWB scale of Teacher Questionnaire 
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6.8 Summary 

This chapter presents the findings from the statistical analysis undertaken for the 

validation of the teacher questionnaire used in this study. SPSS software was used 

for reliability analysis and initial factor analysis and AMOS software was used for 

the final confirmatory factor analysis. A detailed account about these statistical 

techniques, and the steps used to conduct these analyses using above stated 

software, is given in this chapter along with the findings of the reliability measures 

and the factor analysis for each scale of the teacher questionnaire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



151 
 

Chapter 7  
Validation of  the Student 
Questionnaire Scales 

7.1 Introduction 

In this chapter, the findings from the statistical analysis undertaken for the 

validation of the student questionnaire are given. The statistical techniques used for 

this purpose are the same as used for the teacher questionnaire validation and are 

explained in the chapter 6. As already mentioned in the chapter 6, SPSS software 

was used for the reliability analysis and initial factor analysis and AMOS software 

for conducting the final Confirmatory Factor Analysis. A detailed account of these 

statistical techniques, and the steps used to conduct these analyses, is given in 

Chapter 6, so these details are not repeated in this chapter. In the following 

sections, the findings are given for each scale of the student questionnaire. Each 

section contains a summary table of separate scales, the details of its sub-scales and 

the items in them followed by the results of the reliability and the factor analysis. 

For the results of CFA using AMOS only the final measurement model (best fitting 

model) is given in the following sections. All other models are given in the 

Appendix Y (Standardised Results of Confirmatory Factor Analysis (CFA) for 

Students). 

7.2 Scale 1: Attitudes towards ICT (AICT) 

The ICT attitude scale (AICT) in the student questionnaire was the 

modified/reworded version of the „Computer Attitude Questionnaire‟ (CAQ v5.22) 

which was developed by Knezek and Christensen in 1995. This scale was divided 

into three sub-scales which were Enjoyment, Importance and Anxiety. The 

description of the items in these sub-scales is given in Table 7.1. It should be noted 

that re-coded items were used for the reliability and factor analysis for this scale. 
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Table 7.1: Summary of AICT scale on Student Questionnaire 

Scale Sub-scale Item-code Item Description 

Attitudes 

towards 

ICT 

(AICT) 

Enjoyment 

AICT1 I enjoy doing things using ICT  

AICT2R I am tired of using ICT  

AICT6 I enjoy lessons in which I use ICT  

AICT10 I feel comfortable working with ICT 

AICT15R ICTs is difficult to use 

Importance 

AICT3 
I will be able to get a good job if I learn how to 

use ICT 

AICT5 
I would work harder if I could use ICT more 

often 

AICT7 
I know that ICT give me opportunities to learn 

many new things 

AICT9 
I believe that it is very important for me to learn 

how to use ICT 

Anxiety 

AICT4 
I get a sinking feeling when I think of trying to 

use an ICT tool 

AICT8 Working with ICT makes me nervous 

AICT11 
I think it takes a long time to finish when I use 

ICT 

AICT12 Using ICT tools is very frustrating 

AICT13R ICT do not scare me 

AICT14 I will do as little work with ICT as possible 

 

7.2.1 Reliability of the Scale 

As an initial step of the validating process, the reliability analysis was performed for 

the full AICT scale by using SPSS software. As discussed in Chapter 6, in this 

research, Cronbach's alpha is used as the measure of internal consistency of the 

scales. The Cronbach's alpha for full AICT scale was 0.891 showing a highly reliable 

scale. It should be noted that this scale showed very low reliability (0.32) during the 

pilot study, but these reliability findings with bigger sample size showed that this 
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was a highly reliable scale. Further, the reliability analysis for each sub-scale was 

completed and the findings are summarized in Table 7.2. 

Table 7.2: Cronbach's Alpha Coefficients for each sub-scale of AICT scale 

Scale Sub-scale Cronbach's Alpha 

Attitudes towards ICT 

(AICT) 

Enjoyment 0.811 

Importance 0.698 

              Anxiety 0.824 

7.2.2 Factor Analysis using SPSS  

As it is already mentioned in Chapter 6, factor analysis was conducted in this study 

to establish the construct validity of the scales. For factor analysis using SPSS, the 

factor loadings in the 'Component Matrix' table of the SPSS output of factor 

analysis gives the factor loadings of each item or the observed variable on that 

particular factor. The factor loadings for each item in the three sub-scales are given 

in the Table 7.3. It shows that all the items/observed variable were loading well on 

to its latent variable with most of the items showing factor loading above 0.70. 

Table 7.3: Factor Loadings for AICT scale 

Scale Sub-scale Item-code Factor Loadings 

Attitudes towards 

ICT (AICT) 

Enjoyment 

AICT1 0.817 

AICT2R 0.714 

AICT6 0.783 

AICT10 0.767 

AICT15R 0.719 

Importance 

AICT3 0.775 

AICT5 0.572 

AICT7 0.739 

AICT9 0.837 

Anxiety 

AICT4 0.766 

AICT8 0.835 

AICT11 0.747 

AICT12 0.806 

AICT13R 0.512 

AICT14 0.711 
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7.2.3 Confirmatory Factor Analysis using AMOS 

The construct validity was further established by conducting confirmatory factor 

analysis of the scales using AMOS. Five types of measurement models (See Chapter 

6) were developed for each scale and the comparison was made between them 

based on the goodness of fit and the factor loadings to identify the best fitting 

model i.e., the hypothesized factor structure of the measurement model best 

supported by the data.  The details of the fit indexes and the factor loadings were 

already given in Chapter 6 so are not repeated here. Table 7.4 summarizes the fit 

indexes for the five alternative models for Attitudes towards ICT (AICT) scale. 

The results shown in the above table shows that the 3 correlated factor model, 

hierarchical model and the nested model had shown a better fit as compared to the 

1 factor model and 3 orthogonal model because the χ2/DF values for these three 

models was less than 5 (<5). Further the value of RMSEA these models are not 

greater than 0.1 which also confirmed better fitting models. The values of TLI and 

CFI were in the range of 0.786-0.891 which also indicated good fitting models. 

Although all these three models were showing a good fit, it was important to select 

one final structure of the measurement model.  

For the AICT scale, the hierarchical model was selected as a final model based on 

the principle of parsimony in the measurement modeling, because hierarchical 

model is easy to manage during further analyses (Burhanuddin, 2013, p. 184) like 

single level path analysis. Figure 7.1 shows the Hierarchical model for the AICT 

scale which shows that the three latent variables (first order factors) loaded onto a 

single second order factor (AICT) in the model.  

Further in Table 7.5, the factor loadings of the hierarchical model of this scale are 

given. It can be seen that two first order factors i.e., Enjoyment and Anxiety had 

high loadings onto single second order factor i.e., AICT and the third first order 

factor i.e., Importance also obtained practically significant loading onto AICT. 

Further one item/indicator (AICT8) had very high loading i.e., 0.800; five items had 

loadings between 0.703 - 0.790; seven items had loading between 0.623-0.695, one 
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item had 0.437 loading and one had 0.398. All these items fall within the acceptable 

range of factor loadings (Hair et al., 2013, p. 115), so these items are considered as 

good indicators of the three latent factors.  

Table 7.4: Fit Index: Model Fit Comparison for AICT scale 

 

Table 7.5: Factor Loadings for Hierarchical model of AICT scale 

 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 4.997 .704 .778 .122 

2 3 Orthogonal 

Factor 

6.919 .561 .671 .149 

3 3 Correlated 

Factor 

3.390 .823 .872 .094 

4 Hierarchical 3.885 .786 .843 .104 

5 Nested 3.293 .830 .891 .093 

Scale 

(Second 

order factor) 

Sub-scale 

(First order 

factors) 

Loadings 
Items 

(Indicators) 
Loadings 

Attitudes 

towards ICT 

(AICT) 

Enjoyment 0.89 

AICT1 .762 

AICT2R .646 

AICT6 .703 

AICT10 .722 

AICT15R .665 

Importance 0.58 

AICT3 .632 

AICT5 .398 

AICT7 .672 

AICT9 .790 

Anxiety -0.95 

AICT4 .695 

AICT8 .800 

AICT11 .638 

AICT12 .774 

AICT13R .437 

AICT14 .623 
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 Figure 7.1: Hierarchical model for AICT scale of Student Questionnaire 
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7.3 Scale 2: Attitudes towards IWB (AIWB) 

The AIWB scale was the modified version of „Interactive Whiteboard Student 

Survey‟ developed by Mathews-Aydinli and Elaziz in 2010. There were four sub-

scales in this scale and the summary is given in the Table 7.6: Attitudes related to 

the motivational issues; Attitudes related to affective factors; Attitudes related to 

time management; Attitudes related to support in learning. In this scale also, the re-

coded form of the negatively worded items was used for the reliability and factor 

analysis. 

Table 7.6: Summary of AIWB scale of Student Questionnaire 

Scale Sub-scale Item-code Item Description 

Attitudes 
towards 

IWB 
(AIWB) 

Attitudes 
Motivational 

Issues 

AIWB1 
IWB makes learning more interesting and 
exciting 

AIWB9 
I concentrate better when my teacher uses an 
IWB in lessons 

AIWB10 
I like to participate in lessons more when my 
teacher uses an IWB 

AIWB14 
I find it easier to keep attention during the 
lesson when IWB is used 

AIWB15 
Use of IWB makes it easier for me to be 
motivated during lessons 

AIWB16 
The lessons become more enjoyable when 
taught using IWB 

Attitudes 
Affective 
Factors 

AIWB3R It seems difficult for me to use the IWBs 

AIWB5 
I like going to the front of the class to use the 
IWB 

AIWB6 I prefer lessons that are taught with an IWB 

AIWB 13R 
It makes me uncomfortable when my work is 
shown to the whole class on the IWB 

Attitudes 
Management

/ 
Organisation 

AIWB7 Using IWB saves time 

AIWB 11R 
I find it hard to keep up with the lesson in 
which my teacher uses IWB 

AIWB12 
I find the lesson to be more organised when my 
teacher uses IWB 

Attitudes 
Support in 
Learning 

AIWB2 
IWB makes the teachers‟ drawings and 
diagrams easier to see 

AIWB4 
I find opportunity to learn from different 
sources with the use of IWBs 

AIWB8R 
Sometimes deficiencies of the IWB screen and 
sunlight in the classroom make it difficult to see 
the things on the IWB 
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7.3.1 Reliability of the Scale 

The reliability coefficient for full scale was 0.870 which shows very high reliability 

of the scale. For the sub-scales, the Cronbach's alpha was 0.899 for Attitudes 

Motivational Issues; 0.446 for Attitudes Affective Factors; 0.437 for Attitudes 

Management Issues; 0.338 for Attitudes Support in Learning. So except from the 

Attitudes Motivational Issues sub-scale, all other three sub-scales had shown low 

reliability coefficient.  

7.3.2 Factor Analysis 

The factor analysis of the sub-scales revealed that AIWB11R (0.073) and AIWB8R 

(0.026) were showing low factor loadings on their latent variables, so these items 

were dropped from the scales before moving on to Confirmatory factor analysis 

using AMOS. 

7.3.3 Final Reliability Analysis using SPSS 

After dropping the items which were not loading well during the factor analysis, the 

reliability analysis was redone and the findings are given in the Table 7.7 which 

shows the Cronbach's alpha for each sub-scale of AIWB scale. 

Table 7.7: Cronbach's alpha coefficient for each sub-scale of AIWB scale 

Scale 
Sub-scale Cronbach's Alpha 

Attitudes towards IWB 

(AIWB) 

Attitudes Motivational Issues 0.899 

Attitudes Affective Factors 0.608 

Attitudes Management Issues 0.701 

Attitudes Support in Learning 0.607 

7.3.4 Factor Analysis using SPSS 

After reliability analysis, the factor analysis was also redone after dropping the items 

which were not behaving well in the initial analysis. The findings are summarized in 

Table 7.8. All the items showed high factor loadings on their respective factors. 
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Table 7.8: Factor Loadings of AIWB scale 

Scale Sub-scale Item-Code Factor Loadings 

Attitudes towards 

IWB (AIWB) 

Attitudes 

Motivational Issues 

AIWB1 0.771 

AIWB9 0.875 

AIWB10 0.843 

AIWB14 0.739 

AIWB15 0.846 

AIWB16 0.835 

Attitudes Affective 

Factors 

AIWB5 0.849 

AIWB6 0.849 

Attitudes 

Management Issues 

AIWB7 0.879 

AIWB12 0.879 

Attitudes Support in 

Learning 

AIWB2 0.848 

AIWB4 0.848 

7.3.5 Confirmatory Factor Analysis using AMOS 

The output of confirmatory factor analysis revealed that two items i.e., AIWB3R 

(0.20) and AIWB13R (0.11) were showing low factor loadings, so these items were 

also removed from the scale. The fit indexes for the comparison between five 

hypothesized measurement models for AIWB scale are given in Table 7.9. The 

values of χ2/DF (<5), RMSEA (<0.1) and TLI and CFI (close to 0.90) indicated 

that the best fitting models were 1 factor model and Hierarchical model. Apart from 

these two models, 4 correlated factors model also had χ2/DF value less 5 and 

RMSEA value below 0.1. The values for TLI and CFI for this model were also close 

to 0.9 but it was not better than the 1 factor and hierarchical models. On the other 

hand, nested model had χ2/DF value more than 5; RMSEA value more than 0.1; 

TLI and CFI in the range of 0.798-0.878, so it was not a good fit with the sample 

data. The 4 orthogonal model was the worst fitting model with very high value of 

χ2/DF (30.956) which is way more than the recommended value of <5, the 

RMSEA value was also much greater than 0.1 and TLI and CFI were much lower 

than 0.90. So among these five models, the hierarchical model was clearly the best 

fitting model with minimum values of χ2/DF (2.941), and RMSEA (0.085) and 

maximum values of TLI (0.917) and CFI (0.946). 
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Table 7.9: Fit Index: Model Fit Comparison for AIWB scale 

 

Figure 7.2 shows the hierarchical model for AIWB scale with four first order factors 

loading onto a single second order factor (AIWB). Table 7.10 summarizes the factor 

loadings for the hierarchical model of AIWB scale. It shows that the all the four 

first order factors had very high factor loadings onto Attitudes towards IWB 

(AIWB) (second order factor). Among the items, four items showed high factor 

loading i.e., between the range of 0.800-0.880; five of them showed factor loading 

between 0.733-0.792 which is again consider as high loading; two items had loading 

of 0.652 and 0.654 and only one item had factor loading of 0.500 which is also 

considered as practically significant. So, these findings indicated that the items are 

good reflectors of their latent (first order factors) variables. 

Table 7.10: Factor loadings for hierarchical model of AIWB scale 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 2.989 .915 .941 .086 

2 4 Orthogonal Factor 30.956 -.280 .048 .334 

3 4 Correlated Factor 3.029 .913 .947 .087 

4 Hierarchical 2.941 .917 .946 .085 

5 Nested 5.720 .798 .878 .133 

Scale 
(Second 

order factor) 

Sub-scale 
(First order factors) 

Loadings Items 
(Indicators) 

Loadings 

 
 
 
 
 

Attitudes 
towards IWB 

(AIWB) 

Attitudes Motivational 
Issues 

0.97 

AIWB1 .764 
AIWB9 .843 
AIWB10 .825 
AIWB14 .654 

AIWB15 .800 

AIWB16 .792 

Attitudes Affective 
Factors 

0.90 
AIWB5 .500 

AIWB6 .880 

Attitudes Management/ 
Organization 

0.95 
AIWB7 .733 

AIWB12 .742 

Attitudes 
Support in Learning 

0.93 
AIWB2 .752 

AIWB4 .652 



161 
 

 

 Figure 7.2: Hierarchical model for AIWB scale of Student Questionnaire 
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7.4 Scale 3: Classroom Interactions using IWB (CIIWB) 

The CIIWB scale was developed by the researcher based on the understanding 

gained following the literature review regarding the possible types of IWB use 

(Miller et al., 2005). The scale was derived to explore the types of interactions the 

students experience in classrooms using IWB and consisted of scale had three sub-

scales: Supported Didactic, Interactive or enhanced interactive. Table 7.11 gives 

summary about the items in these sub-scales. No recoding was needed in this scale. 

Table 7.11: Summary of CIIWB scale of Student Questionnaire 

Scale Sub-scale Item-

code 

Item Description 

Classroom 

Interactions 

using IWB 

(CIIWB) 

Supported 

Didactic 

CIIWB 1 
My teacher uses IWB to show us the visual material 

related to the lesson 

CIIWB 4 
My teacher does not allow students to work on the 

IWB 

CIIWB6 
My teacher uses both simple whiteboard and IWB in  

the classroom simultaneously 

CIIWB8 

There is not much difference between my teachers‟ use 

of a traditional board and an IWB in terms of teaching 

techniques and methods 

Interactive 

CIIWB7 
My teacher teaches using IWB, I participate in 

Classroom discussions more than usual 

CIIWB9a 
When my teacher uses IWB, overall there is more 

interaction between students in the class 

CIIWB9b 
When my teacher uses IWB, overall there is more 

interaction between students and teacher 

CIIWB10 
I usually initiate questioning related to the lesson when 

my teacher teaches using IWB 

Enhanced 

Interactive 

CIIWB2 

When my teacher teaches using IWB, all the students 

get  maximum chance to participate in the learning 

process 

CIIWB3 
My teacher uses  a number of IWB-based 

teaching/learning resources in lessons 

CIIWB5 

My teacher represents the information related to a 

topic on the IWB in multi-modal form i.e., using 

visual, verbal and kinesthetic forms together for a 

topic 

CIIWB11 
When my teacher teaches using IWB, I often get the 

opportunity to go in front of the class to work on IWB 
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7.4.1 Reliability of the Scale 

The reliability coefficient of the full scale was 0.750. Just like AICT scale, CIIWB 

scale also obtained very low value for Cronbach's alpha (0.18) during the pilot study, 

but these reliability findings with bigger sample size showed that this was a highly 

reliable scale. For the sub-scales, the reliability coefficient for Supported Didactic 

was 0.203 which is very low value. The Cronbach's alpha coefficient for the 

Interactive sub-scale was 0.798 and for Enhanced Interactive was 0.679. 

7.4.2 Factor Analysis 

The findings of factor analysis completed at the sub-scale level (Table 7.12) showed 

that, except for Item 1 i.e., CIIWB1 (factor loading: - 0.228) from the Supported 

Didactic sub-scale, all the other variables/items loaded well on their respective 

factors.  

Table 7.12: Factor loadings for CIIWB scale  

Scale Sub-scale Item Codes Factor Loadings 

Classroom 

Interactions 

using IWB 

(CIIWB) 

Supported Didactic 

CIIWB1 -0.228 

CIIWB4 0.644 

CIIWB6 0.516 

CIIWB8 0.731 

Interactive 

CIIWB7 0.778 

CIIWB9a 0.814 

CIIWB9b 0.841 

CIIWB10 0.727 

Enhanced 

Interactive 

CIIWB2 0.773 

CIIWB3 0.809 

CIIWB5 0.661 

CIIWB11 0.614 

 

7.4.3 Confirmatory Factor Analysis using AMOS 

In the Confirmatory factor analysis with AMOS, three items i.e., CIIWB4 (-0.15), 

CIIWB6 (0.18) and CIIWB8 (-0.05) obtained very low factor loadings on their 

common first order factor, so these items were dropped from the scale, then five 

separate measurement models were developed for comparison purposes. Table 7.13 
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summarizes the fit indexes for five different measurement models for CIIWB scale 

which reveals that 3 correlated model, hierarchical model and nested models 

showed better fit as compared to 1 factor and 3 orthogonal models. The values of 

χ2/DF for these three models were below 5 and RMSEA was near to 0.1. The 1 

factor model and 3 orthogonal model had very high values for both χ2/DF and 

RMSEA, so they were not considered as a good fitting models. Among 3 correlated, 

hierarchical and the nested models, the hierarchical model was selected as a final 

model for further analysis again because it was easy to handle in the complex model 

analysis.  

Table 7.13: Fit Index: Model Fit Comparison for CIIWB scale 

Further the factor loadings summary given in the Table 7.14 depicts all the three 

first order factors showed high factor loading onto the common CIIWB construct 

(second order factor) i.e., 0.92, 0.79 and 0.93.  

Table 7.14: Factor loadings for hierarchical model of CIIWB scale 

S.No Model CMIN/DF TLI CFI RMSEA 

1 1 Factor 5.711 .721 .832 .133 

2 3 Orthogonal Factor 11.445 .380 .614 .197 

3 3 Correlated Factor 3.975 .823 .902 .105 

4 Hierarchical 4.377 .800 .884 .112 

5 Nested 4.367 .800 .911 .112 

Scale 

(Second Order 

Factors) 

Sub-scale 

(First Order 

Factors) 

 

Loadings 

Items 

(Indicators) 

 

Loadings 

 

 

 

Classroom 

Interactions using 

IWB (CIIWB) 

Supported 

Didactic Stage 
0.92 CIIWB1 .690 

 

Interactive 

Stage 
0.79 

CIIWB7 .649 

CIIWB9A .748 

CIIWB9B .828 

CIIWB10 .569 

 

Enhanced 

Interactive  

Stage 

0.93 

CIIWB2 .732 

CIIWB3 .719 

CIIWB5 .543 

CIIWB11 .474 
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 Figure 7.3: Hierarchical model for CIIWB scale of Student Questionnaire 
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The indicators also showed significant loadings on each distinct first order factor. 

Four items had loadings in the range of 0.719 - 0.828; four loadings between the 

ranges of 0.543-0.690 which is also considered as practically significant and one 

indicator had a loading of 0.474 which is also above the minimum value of 0.30. 

The final hierarchical model for CIIWB scale is shown in the Figure 7.3. 

7.5 Scale 4: Learning Approaches using IWB (LA) 

Biggs „Revised Two Factor Study Process Questionnaire‟ (R-SPQ-2F) (2001) was 

used as the 'Learning Approaches using IWB' (LA) scale in this study for 

investigating the points of view of the students towards the impact of IWB use on 

their approaches to learning. This scale has sub-scaling at two levels i.e., the full LA 

scale is divided into two sub-scales, Deep Approach and Surface Approach. And 

both these sub-scales are further divided into two sub-scales i.e., Deep Approach 

has Deep Motive and Deep Strategy and Surface Approach has Surface Motive and 

Surface Strategy as sub-scales. The summary of the sub-scales and their items is 

given in the Table 7.15 on the next page. No recoding was needed in this scale. 

7.5.1 Reliability of the Scale 

As an initial step, the reliability analysis was done for the full scale and for the first 

level sub-scaling. The Cronbach's alpha coefficient was 0.757 for full scale and for 

each first level sub-scale, the reliability coefficient was 0.827 (Deep Approach) and 

0.782 (Surface Approach).  

7.5.2 Factor Analysis using SPSS 

The SPSS output of factor analysis including both sub-scales clearly indicated that 

the Item 16 (LA16) on the Surface Approach sub-scale had very low factor loading 

(0.138). All the other items loaded very well on their respective latent factors. So, 

Item LA16 was dropped from the scale based on the findings of the factor analysis.  
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Table 7.15: Summary of LA scale of Student Questionnaire 

Scale Sub-scale 
Item-
code 

Item Description 

Learning 
Approaches 
using IWB 

(LA) 

Deep 
Approach 

(DA) 

Deep 
Motive  
(DM) 

 
 

LA1 
I find that at times learning gives me a feeling of 
deep satisfaction 

LA5 
I feel that virtually any topic can be highly 
interesting once I get into it 

LA9 
I find that learning can at times be as exciting as a 
good novel or movie 

LA13 
I work hard at my studies because I find the 
material interesting 

LA17 
I come to most classes with questions in mind 
that I want answering 

Deep 
Strategy 

(DS) 

LA2 
I find that I have to do enough work on a topic 
so that I can form my own conclusions before I 
am satisfied 

LA6 
I find most new topics interesting and often 
spend extra time trying to obtain more 
information about them 

LA10 
I test myself on important topics until I 
understand them completely  

LA14 
I spend a lot of my free time finding out more 
about interesting topics which have been 
discussed in class 

LA18 
I make a point of looking at most of the 
suggested readings that go with the lessons 

Surface 
Approach 

(SA) 

Surface 
Motive 
(SM) 

LA3 
My aim is to pass the course while doing as little 
work as possible 

LA7 
I do not find my course very interesting so I keep 
my work to the minimum 

LA11 
I find I can get by in most assessments by 
memorizing key sections rather than trying to 
understand them 

LA15 
I find it is not helpful to study topics in depth. It 
confuses and wastes time, when all you need is a 
passing acquaintance with topics  

LA19 
I see no point in learning material which is not 
likely to be in the examination 

Surface 
Strategy 

(SS) 

LA4 
I only study seriously what‟s given out in class or 
in the course outlines 

LA8 
I learn some things by rote, going over and over 
them until I know them by heart even if I do not 
understand them 

LA12 
I generally restrict my learning to what is 
specifically set as I think it is unnecessary to do 
anything extra 

LA16 
I believe the teachers should not expect students 
to spend significant amounts of time learning 
topics everyone knows won‟t be examined 

LA20 
I find the best way to pass examinations is to try 
to remember answers to likely questions 
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7.5.3 Final Reliability Analysis using SPSS 

After dropping LA16, the reliability coefficient of full LA scale was 0.774. The 

Cronbach's alpha coefficients for first level and second level sub-scales are given in 

Table 7.16. It can be seen that the reliability coefficient for Surface Approach had 

increased after removing item LA16 from it. 

Table 7.16: Cronbach's alpha coefficient for each sub-scale of LA scale 

Scale Sub-scale 
Cronbach's 

alpha 
Sub-scale 

Cronbach's 
alpha 

Learning 

Approaches 

using IWB 

(LA) 

Deep 

Approach 

(DA) 

0.827 

Deep Motive 

(DM) 
0.679 

Deep Strategy 

(DS) 
0.705 

Surface 

Approach 

(SA) 

0.806 

Surface Motive 

(SM) 
0.720 

Surface Strategy 

(SS) 
0.474 

 

7.5.4 Factor Analysis using SPSS 

The findings of the factor analysis done after removing the item 16 (LA16) are 

given in Table 7.17. Most of the items obtained high factor loadings i.e., between 

the range of 0.66-0.78. Only four items fell within the range of 0.448-0.565 as far as 

the factor loadings was concerned, but their factor loadings were still above the 

minimum value i.e., 0.30, so can be considered as moderate loadings. Further, the 

final factor analysis was done using AMOS and the findings of this analysis are 

discussed in the next section. 
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Table 7.17: Factor loadings for Learning Approaches using IWB (LA) scale 

Scale Sub-scale Item Codes Factor Loadings 

Learning 
Approaches 
using IWB 

(LA) 

Deep 
Approach 

(DA) 

Deep Motive 
(DM) 

LA1 0.665 
LA5 0.661 
LA9 0.689 
LA13 0.731 
LA17 0.560 

Deep Strategy 
(DS) 

LA2 0.565 
LA6 0.699 
LA10 0.662 
LA14 0.705 
LA18 0.746 

Surface 
Approach 

(SA) 
 

Surface Motive 
(SM) 

LA3 0.786 
LA7 0.744 
LA11 0.448 
LA15 0.777 
LA19 0.660 

Surface Strategy 
(SS) 

LA4 0.668 
LA8 0.547 
LA12 0.725 
LA20 0.696 

 

7.5.5 Confirmatory Factor Analysis using AMOS 

It is already mentioned above that the sub-scaling for this scale was done at two 

levels, i.e., the full scale had two sub-scales: Deep Approach and Surface Approach 

which further were divided into four sub-scales (two each): Deep Motive, Deep 

Strategy, Surface Motive and Surface Strategy. So in order to identify the best fitting 

measurement model, the hypothesized models were developed including sub-scales 

up to second level. The summary of the findings of the fit indexes of these 

measurement models is given in Table 7.18. As the table shows, 2 orthogonal factor 

model, 4 and 4a correlated factor model and hierarchical 3 factor model had come 

up to be as better fitting models than the other five models. And among these four 

better fitting models, Hierarchical 3 model was selected as the final model for the 

LA scale. This model had χ2/DF value of 3.599 which was below 5; the RMSEA 

value was below 0.1 i.e., 0.98 and TLI and CFI values were 0.645 and 0.716 

respectively. 
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Table 7.18: Fit Index: Model Fit Summary for LA scale 

 

 

Figure 7.4 illustrates the hierarchical model selected as the final model for LA scale. 

It clearly shows that the first level sub-scales i.e., Deep Approach and Surface 

Approach, function as separate scales in which Deep Approach and Surface 

Approach were the second order factors and Deep Motive and Deep Strategy were 

the first order factors. For Deep Approach and Surface Motive and Surface Strategy 

were the first order factors for Surface Approach. The factor loadings for both 

these scales are given in the Tables 7.19 and 7.20 and were named as 'Deep 

Learning Approach using IWB' (DLA) and 'Surface Learning Approach using IWB' 

(SLA). Both these tables clearly show that first order factors for both the scales i.e., 

Deep Motive & Deep Strategy and Surface Motive & Surface Strategy obtained very 

high factor loadings (0.86-0.94) on their respective constructs (second order 

factors). Most of the indicators/items in these separate scales also showed moderate 

to high factor loadings. There was only one item in the DLA scale and three items 

in the SLA scale which showed factor loadings between the range of 0.303-0.492 

but these loadings were still above the minimum acceptable value of 0.30.  

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 6.137 .298 .439 .138 

2 2 Orthogonal Factor 3.162 .705 .764 .090 

3 4 Orthogonal Factor 5.708 .357 .486 .133 

4 4 Correlated Factor 3.049 .720 .785 .087 

5 4a Correlated Factor 3.176 .703 .765 .090 

6 Hierarchical 4.693 .496 .602 .117 

7 Hierarchical 2 4.029 .586 .669 .106 

8 Hierarchical 3 3.599 .645 .716 .098 

8 Nested 4.053 .583 .704 .107 
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Figure 7.4: Hierarchical models for DLA and SLA scales of Student Questionnaire 

 



172 
 

Table 7.19: Factor loadings for Deep Learning Approach using IWB (DLA) 

          scale 

 

Table 7.20: Factor loadings for Surface Learning Approach using IWB (SLA) 

          scale 

Scale 

(Second order factors) 

Sub-scale 

(First order 

factors) 

 

Loadings 
Items 

(Indicators) 
Factor 

Loadings 

Surface Learning 

Approach using IWB 

(SLA) 

 

Surface Motive 
0.94 

LA3 .731 

LA7 .667 

LA11 .380 

LA15 .704 

LA19 .550 

Surface Strategy 0.89 

LA4 .625 

LA8 .303 

LA12 .735 

LA20 .451 

 

7.6 Scale 5: Learning Outcomes using IWB (LO) 

The 'Learning Outcomes using IWB' (LO) scale was developed by the researcher 

based on the "Bloom's Revised Taxonomy of Learning Objectives" (Anderson et 

al., 2001) to explore the perceptions of the students regarding the impact of IWB on 

the quality of their learning outcomes. There were six sub-scales in this scale which 

were developed based on the six levels of Bloom's taxonomy. Each sub-scale had 

four items each, so there were total of 24 items in the original LO scale developed 

Scale 
(Second order 

factors) 

Sub-scale 
(First order 

factors) 

 
Loadings Items 

(Indicators) 

Factor 
Loadings 

 
 
 
 

Deep Learning 
Approach using 

IWB (DLA) 

 
Deep Motive 

0.90 

LA1 .647 
LA5 .528 
LA9 .582 
LA13 .660 
LA17 .492 

 
Deep Strategy 

0.86 

LA2 .596 

LA6 .655 

LA10 .537 

LA14   .593 

LA18 .636 
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by the researcher. Some of the items in this scale were negatively worded, so the 

recoded form of these items was used during the reliability and factor analysis. 

Table 7.21 provides the summary of the sub-scales of LO scale along with the item-

code and item-description for the items in each sub-scale.  

Table 7.21: Summary of sub-scaling for Learning Outcomes using IWB Scale   

Scale Sub-scale 
Item-
code Item Description 

Learning 
Outcomes 

using 
IWB (LO) 

Creating 

LO6R Learning on IWB does not help me to improve my creative power 

LO12 
I find that working on IWB in front of the class helps me to 
express my creativity 

LO18 
I have noticed that learning on IWB helps me generate new 
knowledge out of my understanding 

LO24 
When various facts and ideas are represented in a lesson using 
IWB it helps me to synthesize new concepts out of it 

Evaluating 

LO5 Learning a topic using IWB helps me to make critical judgments 
LO11 It is easier to understand the significance of a topic taught on IWB 

LO17R 
It is hard to make judgments about the overall significance of a 
given idea when it is represented using IWB 

LO23 
I could deeply evaluate any idea or concept when represented on 
IWB 

Analyzing 

LO4 
When new topics are introduced by my teacher using IWB, it helps 
me to make connections with my previous learning 

LO10 
I can easily explore relationships between different concepts of a 
topic which I learn with IWB 

LO16 
Making comparisons between two different ideas learnt on IWB is 
always easier for me 

LO22R 
I always find it hard to organize the different concepts represented 
on IWB in my own way 

Applying 

LO3 
When I learn about a new topic using IWB, I can think of its use 
in my day to day life very easily 

LO9R 
When a lesson is taught using IWB, I find it very hard to use my 
previous knowledge in it 

LO15 
Learning about a concept using IWB helps me to think of ways of 
implementing that concept to various situations 

LO21 
Learning using IWB helps me to think that how can I apply the 
knowledge of one subject to another subject area 

Understanding 

LO2R I do not understand the lessons when my teacher uses an IWB 

LO8 
When two separate concepts or ideas are represented using IWB, I 
usually find myself comparing them to see the similarities or 
differences between them 

LO14 
Using audio and visual materials with IWB helps me understand 
lessons better 

LO20 
I find it easier to summarize at the end of a lesson which is taught 
with the use of IWB 

Remembering 

LO1 
I find it easier to recall a topic which is taught by my teacher using 
IWB 

LO7 
I think I can remember a topic more easily when taught using IWB 
rather than simple board 

LO13R 
I find it hard to remember the information which is represented 
on IWB 

LO19 
The learning material represented using verbal, visual and 
kinesthetic features of IWB is easy to remember 
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7.6.1 Reliability of the Scale 

As an initial step of the validating process, the reliability analysis was undertaken for 

full LO scale using SPSS software. The reliability coefficient was 0.892 for full LO 

scale which showed a highly reliable scale. Further the Cronbach's alpha coefficient 

for each sub-scale was calculated separately. For 'Creating' sub-scale, the reliability 

coefficient was 0.589; for 'Evaluating', 0.477; for 'Analyzing', 0.548; for 'Applying', 

0.423; for 'Understanding' 0.519 and for 'Remembering', 0.619. As, reliability 

analysis was just the first step in the process of validation of the scales, so initial 

reliability findings were treated as indication to the presence of some possible 

misbehaving items in the scales. But it was not possible to identify these 

misbehaving items without conducting the factor analysis, so in spite of the low 

reliability coefficients, all the scales were retained for the initial factor analysis which 

was done using SPSS software.   

7.6.2 Factor Analysis 

The findings of the factor analysis of full LO scale and then separate sub-scales 

showed that the factor loadings for negatively worded (recoded) items in all the six 

sub-scales were low as compared to the other items in the sub-scales i.e., LO6R (-

0.033), LO17R (-0.424), LO22R (-0.351), LO9R (-.533), LO2R (-.246), LO13R (-

.063). 

7.6.3 Dropping the Items 

The findings of the factor analysis using SPSS depicted that the negative items in all 

the sub-scales were not loading well. So keeping in mind the low reliability 

coefficients for all the sub-scales and low factor loadings shown by the negatively 

worded (recoded) items, it was decided to drop all the recoded items from all the six 

sub-scales.  

7.6.4 Final Reliability Analysis using SPSS 

After dropping the recoded items from the LO scale, the reliability analysis was 

again done and the Cronbach's alpha for the full scale was 0.949 which indicated a 
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very high reliability of LO scale. As a next step, the reliability analysis was done 

using for all six sub-scales. The results of this analysis are summarized in the Table 

7.22. It is clear from this table that, after removing the negatively worded items, the 

reliability coefficients for all the sub-scales had increased with all values above 0.70 

which is considered as the recommended value for considering a scale as reliable.  

Table 7.22: Summary of the Cronbach's Alpha Coefficients for sub-scales of 
          LO scale  

Scale Sub-scale Cronbach's alpha 

Learning Outcomes using 

IWB (LO) 

Creating 0.798 

Evaluating 0.782 

Analyzing 0.836 

Applying 0.785 

Understanding 0.753 

Remembering 0.806 

 

7.6.5 Factor Analysis using SPSS 

The factor analysis was also redone using SPSS for the full scale and the sub-scales 

separately after removing the recoded items. The SPSS output showed high factor 

loadings for the full scale and most importantly, the results generated during this 

analysis of separate sub-scales showed even higher factor loadings which are 

summarized in the Table 7.23. All the items obtained loadings of 0.80 or above. 

7.6.6 Confirmatory Factor Analysis using AMOS 

The final confirmatory factor analysis was done using AMOS and five hypothesized 

measurement models were made and compared on the basis of the values of fit 

indexes which are given in the Table 7.24. As the table shows that the 6 correlated 

factor model and the hierarchical models were better fitting as compared to the 

other three models because their χ2/DF and RMSEA values were within the 

acceptable range and the TLI and CFI values were also better than the other three. 

Again the hierarchical model was selected as the final model because it was easier 

and simpler to handle in the later analysis.  
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Table 7.23: Factor loadings for Learning Outcomes using IWB (LO) scale 

Table 7.24: Fit Index: Model Fit Summary for Learning Outcomes using 

  IWB (LO) scale 

 

 

Scale Sub-scale/Factor Items/Variables Factor Loadings 

Learning Outcomes 

using IWB (LO) 

Creating 

LO12 0.809 

LO18 0.854 

LO24 0.871 

Evaluating 

LO5 0.846 

LO11 0.847 

LO23 0.812 

Analyzing 

LO4 0.880 

LO10 0.850 

LO16 0.874 

Applying 

LO3 0.827 

LO15 0.836 

LO21 0.848 

Understanding 

LO8 0.799 

LO14 0.809 

LO20 0.846 

Remembering 

LO1 0.831 

LO7 0.871 

LO19 0.846 

S.No Model χ2/DF TLI CFI RMSEA 

1 1 Factor 4.453 .805 .846 .114 

2 6 Orthogonal Factor 12.858 .329 .470 .210 

3 6 Correlated Factor 3.110 .880 .916 .089 

4 Hierarchical 3.991 .831 .872 .106 

5 Nested 4.184 .820 .877 .109 
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The factor loadings given in the Table 7.25 clearly shows that all the first order 

factors obtained very high factor loadings onto the single second order factor or the 

common construct i.e. Learning Outcomes using IWB.  

Table 7.25: Factor loadings for Learning Outcomes using IWB (LO) scale 

Scale 
(Second order 

factors) 

Sub-scale 
(First order 

factors) 

 
Loadings 

Items 
(Indicators) 

Factor 
loadings 

 
 
 
 
 
 
 
 

Learning Outcomes 
using IWB (LO) 

 
Creating (F1) 

 
0.90 

LO12 .716 
LO18 .770 
LO24 .787 

 
Evaluating (F2) 

 
0.97 

LO5 .729 
LO11 .825 
LO23 .642 

 
Analysing (F3) 

 
0.96 

LO4 .800 
LO10 .762 
LO16 .819 

 
Applying (F4) 

 
0.93 

LO3 .771 
LO15 .741 
LO21 .713 

 
Understanding 

(F5) 

 
0.99 

 

LO8 .756 
LO14 .630 
LO20 .730 

 
Remembering 

(F6) 

 
0.88 

LO1 .712 

LO7 .825 

LO19 .751 

 

Further, the 18 items (indicators) also showed high factor loadings onto their 

respective first order factors.  16 items obtained very high factor loadings between 

the ranges of 0.712- 0.825; two items obtained loadings of 0.630 and 0.642 which 

are also considered good or moderate loadings. So overall, on the basis of the factor 

loadings outcome, it was clear that the items were good indicators of the six first 

order factors. The figure of the final measurement model (hierarchical model) 

which was chosen for this scale is given on the next page (See Figure 7.5). 
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 Figure 7.5: Hierarchical model for the LO scale of Student Questionnaire 
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7.7 Summary 

This chapter presents the findings from the statistical analysis undertaken for the 

validation of the student questionnaire used in this study. SPSS software was used 

for reliability analysis and initial factor analysis and AMOS software was used for 

the final confirmatory factor analysis. A detailed account about these statistical 

techniques, and the steps used to conduct these analyses using above stated 

software, is given in this chapter along with the findings of the reliability measures 

and the factor analysis for each scale of the student questionnaire. 
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Chapter 8  
Single Level Path Analysis: Teacher 
Level 

8.1 Introduction 

After establishing the construct validity of all the constructs used in teacher and 

student questionnaires using various statistical techniques (see Chapter Six and 

Seven), the next step was to develop the models depicting the inter-relationships 

between the observed (manifest or indicators) and latent (factors or constructs) 

variables and also among the different latent variables used in this study at 

Adoption, Utilization and Output phases of IWB use (Figure 2.7: Theoretical 

Framework). Further, it was necessary that the interactions among the variables 

must also be explored separately for the teacher level and the student level. For the 

data collected at the teacher level, the main purpose was to identify the factors 

which impact the classroom interactions among teachers and students using IWB. 

For the student level, the purpose was to form an understanding, of how various 

factors 'interact' with each other, and how they might affect students in terms of 

their learning approach and outcomes. Therefore, with the aim of investigating the 

relationship among the various factors for each level, a single level path analysis 

technique was used. In the following paragraphs, a detailed account about the 

process of path analysis is given followed by the description of the variables used, 

and the findings of the teacher level path analysis.  

8.2 Path Analysis  

Path Analysis technique, that uses a structural equation modeling (SEM) procedure, 

was considered appropriate and employed using AMOS software package (version 

18), to investigate the path models including observed and latent variables. Path 

analysis is a technique that involves setting up a model showing the way in which 

three or more variables are associated with one another (Cramer, 2003, p. 89) and 

SEM is a procedure which is used to examine a series of dependence relationships 



181 
 

among these variables simultaneously. SEM is "particularly useful when one 

dependent variable becomes an independent variable in subsequent dependence 

relationships" (Darmawan, 2003, p. 82). Path analysis, which is similar to the 

multiple regression, calculates the strength of the relationships among different 

variables by using a correlation or covariance matrix as input (Hair et al., 2013, p. 

592).  

Further a general Structural Equation Model (Figure 8.1) incorporates both the 

measurement models and the structural models. The measurement model is used to 

depict the relationship between several indicators or observed variables and a single 

latent variable and the structural model is used to depict the nature and magnitudes 

of the relationships among the latent variables  (Byrne, 2010, p. 7; Hair et al., 2013, 

p. 642). In other words, the structural model is used to see how the independent 

(predictor) and dependent (criterion) latent variables are related to one another. "In 

such situations, theory, prior experience, or other guidelines allow the researcher to 

distinguish which independent variables predict each dependent variable" 

(Darmawan, 2003, p. 83). In the present study the recursive (specifies influence 

from one direction only) type of path models was used (Byrne, 2010, p. 7) and the 

direction of the influence among the variables was shown from left to right. The 

details of the specifications of the path diagram are given in the following 

paragraphs. 

8.2.1 Model Specification using a Path Diagram  

A Path diagram is a schematic representation of a SEM model (Byrne, 2010, p. 9): 

that is  a visual representation of the assumed relationships among the variables 

used in a study (Byrne, 2010, p. 9). To draw the path diagram using AMOS 

software, four different types of geometric symbols are used i.e., ellipse, rectangle, 

single-headed arrow and double-headed arrow. Each symbol represents a particular 

type of variable and the relationships among different variables in the model (Figure 

8.1). The ellipse represents the latent variable; the rectangle represents observed 

variable; the single-headed arrow represents the impact of one variable on the other 

(causal relationships); and the double-headed arrow represents covariance between 
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two variables (Byrne, 2010, p. 9). Further a single-headed arrow going from an 

ellipse to a rectangle represents a path coefficient for regression of an observed 

variable onto a latent variable, and if it goes from one ellipse to another ellipse then 

it represents a path coefficient for regression of one latent variable (also called a 

construct) onto another latent variable (Byrne, 2010, p. 9).  

It is important to mention that a measurement error term is associated with each 

observed variable which represent the error in measuring an underlying factor. 

Similar to this, a residual term is associated with latent variable which represents the 

error in predicting an endogenous (dependent) variable from an exogenous 

(independent) variable (Byrne, 2010, p. 10). Exogenous variable is the one which 

has no single-headed arrow pointing to it and only has one or more single-headed 

arrows departing from it and the endogenous variable is one which has single-

headed arrows pointing to it and also has single-headed arrows departing from it 

(Darmawan, 2003, p. 83). It is also necessary to note that in most of the SEM 

models, there is usually more than one endogenous variable,  and each endogenous 

variable can work as both a predictor and a criterion in a model (Hair et al., 2013, p. 

642). 

 

 

 

 

  

 

 
 
 
 
Figure 8.1: A general structural equation model (adapted from Byrne (2010, p. 13) 
LV: Latent Variable; OV: Observed Variable; e: Measurement Error; r: Residual 

Error  
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Also, the effect of one variable can either be direct, shown by a single-headed arrow 

from one variable to another, or it can be indirect when there is an intervening or 

mediating  variable coming between two variables, and where the direction of effect 

is shown by a series of multiple arrows (Hair et al., 2013, p. 646). The multiplication 

of the path coefficient between two or more dependent variables by the path 

coefficient between one of the dependent variables and the independent variable 

gives the estimation of this kind of indirect effect (Cramer, 2003, p. 96). After 

specifying the path diagram, analysis of the model is done using the SEM procedure 

to find the strength of the relationships among the variables and to see how well the 

data fits the model (Hair et al., 2013, p. 561). This is done by comparing the 

estimated covariance matrix (theory) with the observed covariance matrix (reality) 

followed by selecting the best model fit based on the goodness-of-fit statistics (Hair 

et al., 2013, p. 576).   

8.2.2 Trimming the path model 

A necessary step of model trimming is used in this study to obtain a parsimonious 

model which fits the data reasonably well (Kline, 1998, p. 132). The model trimming 

of teacher level and student level path models was done by starting with the 

hypothetical models which were the full model with all recursive paths (also called 

the just-identified model) (Garbin, n.d.), and these were then simplified by 

eliminating pathways (Kline, 1998, p. 132). The criterion used for trimming the 

models was Critical Ratio (C.R) (Darmawan, 2003, p. 84). C.R. is obtained by 

dividing the covariance estimate by its standard error with any C.R. exceeding 1.96 

being considered significant (p-value < 0.05) (Arbuckle, 2009, p. 30). The pathways 

with C.R. less than 1.96 were removed along with the insignificant correlations.  

The hypothetical model for the teacher level path analysis is shown in Figure 8.2.  

8.3 Variables used in the Teacher Level Path Analysis 

It is important to mention here that all the variables for the teacher level path model 

were treated as observed variables. This was necessary because the sample size for 

teachers was small (n=30), so it was not possible to use the latent variables in this  
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model (Kenny, 2014). These observed variables were developed with factor scoring 

technique using SPSS software (DiStefano, Zhu, & Mindrila, 2009) with which the 

items were compressed into the 'manipulated subscales', and then these subscales 

were further compressed to derive the observed variables (composite variables) 

used in this model. 

There were total of 15 observed variables in the hypothetical model, two of these 

i.e. Age and Gender were treated as exogenous variables and all other 13 variables 

were treated as the endogenous variables in the hypothetical model. The list of these 

variables with their description is given in Table 8.1.  

Table 8.1: Variables used in the teacher level path model 

Observed Variables Description 

Gender Gender of the teachers (0=Male; 1=Female) 

Age  Age of the teachers (1=20-25; 2=26-30; 3=3-35; 4=36-40; 

5=4-45; 6=46-Above) 

Teaching Qualifications Qualifications of the teachers (1=Bachelor of Teaching; 

2=Graduate Diploma in Education; 3=Other) 

Teaching Qualifications 

Other 

Other Teaching Qualifications mentioned by the Teachers 

Year Level Year level to whom they teach using IWB (Year 7-Year 12) 

Frequency Computer Use Frequency of classroom computer use by teacher (0=Never; 

1=Occasionally; 2=Once in a week; 3=Almost twice a 

week; 4=Daily)  

IWB Support IWB technical support; IWB workshops; Encouragement to 

use IWB; and IWB help by school 

IWB Literacy IWB competence; IWB confidence; and IWB experience of 

the teacher 

Computer Literacy  Computer experience; Computer competency; and 

Computer confidence of the teacher 

Teaching Experience Teaching experience of the teachers (1=less than  year; 2=1-

5years; 3=6-10years; 4=11-15 years; 5=16-20years; and 

6=21-above) 

AICT Attitudes of teachers towards ICT 

AIWB Attitudes of teachers towards IWB (general; teaching; 

motivational; and training) 

ATI_CCSF Conceptual Change Student Focused teaching approach 

ATI_ITTF Information Transmission Teacher Focused teaching 

approach 

CIIWB Classroom interactions using IWB(Supported didactic; 

Interactive; and enhanced interactive) 
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The variable named 'IWB Support' was developed by compressing four items 

related to the kind of IWB support the teachers get from their schools. These four 

items were IWB technical support, IWB workshops, Encouragement to use IWB 

and IWB help. Similarly, an endogenous variable named 'IWB Literacy' was 

developed by compressing IWB competence, IWB confidence and IWB experience 

of the teachers. Another variable which was named as 'Computer literacy' was 

developed by compressing three items i.e., computer experience, computer 

competency and computer confidence of the teachers.  

As it is already discussed in Chapter Six, One Factor Model was chosen as the final 

model for 'Attitudes towards ICT' (AICT) scale, so all the items for this scale were 

compressed together to form one AICT observed variable to be used in the teacher 

level path model. Similarly, for both 'Conceptual Change/Student Focused teaching 

approach' and 'Information Transmission/ Teacher Focused teaching approach' 

scales, all the items were compressed using factor scoring technique to form 

ATI_CCSF and ATI_ITTF variables respectively. Further, 'Attitudes towards IWB' 

(AIWB) was a variable developed by compressing four manipulated subscales i.e. 

general, teaching, motivational and training, and 'Classroom Interactions using IWB' 

(CIIWB) was developed by compressing three manipulated subscales, Supported 

Didactic, Interactive or enhanced interactive. 

Referring to the variables described in the Table 8.1, it should be noted that three 

variables i.e., 'Teaching Qualifications', „Teaching Qualifications Other‟ and 'Year 

Level' were excluded from the final model because the path coefficients obtained by 

these variables were not significant (p-value > 0.05). In the final structure of teacher 

level path model, there were a total 12 variables among which four were treated as 

exogenous variables i.e. Age, Gender, „Frequency Computer Use‟ and „IWB 

Support‟. The other eight endogenous variables were „IWB Literacy‟, „Computer 

Literacy‟, „Teaching Experience‟, AICT, AIWB, ATI_CCSF, ATI_ITTF, and 

CIIWB. The final structure of the teacher level path diagram is shown in Figure 8.3.    
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8.4 Results of Teacher Level Path Analysis 

As already mentioned above (Introduction), the single level path analysis technique 

was used in this study to examine the causal relationships among the different 

variables at the teacher level. The results of the teacher level path analysis includes 

only the structural models as no latent variables were used in this model.  

8.4.1 Structural Model results at the teacher level 

Eight different types of indices were used to present the results of the path analysis 

used to examine the relationships among the different variables at the teacher level. 

These indices are unstandardised estimates or unstandardised path coefficients (b), 

standard error (s.e.) which informs about the variability of the estimates, critical 

ratio (C.R.) which is the value obtained by dividing the unstandardised estimate by 

its standard error (b/s.e.) and any C.R. exceeding 1.96 (p-value< 0.05): a value 

considered significant (Arbuckle, 2009, p. 30). The next index is the two tailed p 

value which is used to present the statistical significance of the relationships. 

Standardised estimates or Standardised path coefficient (β) is the fifth index. 

Standardised Indirect Effect (ie) index gives the estimates of the relationship 

between the predictor and a criterion variable through one or more mediating 

variables. It is also written as "ie" and is calculated by multiplying the path 

coefficients obtained by the variables involved in the sequence of the relationships. 

The seventh index is the Total effect (te) is the obtained by adding the direct and 

indirect effect coefficients (Tuijnman & Keeves, 1994). Apart from these, the eighth 

index is Squared Multiple Correlation (R2) which indicates the percent of variance of 

criterion variable accounted for by the predictor variables (Arbuckle, 2010, p. 144).  

The results are interpreted based on the recommendations provided by Cohen 

(1988) according to which the effect size of the path coefficients between the range 

of 0.02-0.15  is considered as small; 0.15-0.35 is medium and above 0.35 is large.  

The effect size below 0.02 is not considered relevant for interpretation (Cohen, 

1988). The results of the structural models are displayed in Table 8.2 and the 

relationships among the variables are shown in Figure 8.3. 
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Table 8.2: Results of structural model at the teacher level 

Variables Direct effect 
StdInd. 
effect 

Total 
effect 

Criterion Predictor 
Unstd 

Est. (b) 
s.e. C.R. p 

StdEst
(β) 

(ie) 
(β + 
ie) 

Computer 
Literacy 
R2= 0.17 

Gender -0.82 0.34 -2.41 0.02 -0.41 - -0.41 

IWB 
Literacy 
R2= 0.56 

Computer Literacy 0.75 0.12 6.11 *** 0.75 - 0.75 

Gender - - - - - -0.31 -0.31 

Teaching 
Experience 
R2= 0.63 

Age 0.68 0.10 6.99 *** 0.79 - 0.79 

AICT 
 
R2= 0.63 

Computer Literacy 0.73 0.11 6.62 *** 0.75 - 0.75 
Teaching Experience 0.17 0.07 2.45 0.01 0.28 - 0.28 
Gender - - - - - -0.30 -0.30 
Age - - - - - 0.22 0.22 

AIWB 
 
R2= 0.73 

Teaching Experience 0.18 0.06 3.16 0.002 0.32 0.11 0.43 
IWB Literacy  0.39 0.11 3.62 *** 0.43 - 0.43 
AICT 0.36 0.12 3.12 0.002 0.38 - 0.38 
IWB Support 0.20 0.09 2.21 0.03 0.21 - 0.21 
Computer Literacy - - - - - 0.61 0.61 
Age  - - - - - 0.34        0.34 
Gender - - - - - -0.25 -0.25 

ATI_CCSF 
 
R2= 0.37 

AICT 0.47 0.14 3.27 0.001 0.48 - 0.48 
Frequency computer use 0.49 0.19 2.52 0.01 0.37 - 0.37 
Computer Literacy - - - - - 0.36 0.36 
Gender - - - - - -0.15 -0.15 
Teaching Experience - - - - - 0.13 0.13 
Age - - - - - 0.10 0.10 

ATI_ITTF 
 
R2= 0.32 
 

AICT -0.42 0.17 -2.42 0.01 -0.39 - -0.39 
IWB Support 0.35 0.16 2.13 0.03 0.33 - 0.33 
Teaching Experience 0.24 0.10 2.32 0.02 0.37 -0.11 0.26 
Computer Literacy - - - - - -0.29 -0.29 
Age - - - - - 0.21 0.21 
Gender - - - - - 0.12 0.12 

CIIWB 
 
R2= 0.66 

AIWB 0.50 0.13 3.66 *** 0.46 - 0.46 

Age 0.13 0.06 2.05 0.040 0.24 0.18 0.42 

IWB Support 0.30 0.11 2.69 0.007 0.30 0.10 0.40 

ATI_CCSF 0.27 0.12 2.24 0.025 0.26 - 0.26 

Computer Literacy - - - - - 0.37 0.37 

AICT - - - - - 0.30 0.30 

Teaching Experience - - - - - 0.23 0.23 

IWB Literacy - - - - - 0.20 0.20 

Gender - - - - - -0.15 -0.15 

Frequency Computer Use - - - - - 0.10 0.10 

Note: Three asterisks (***) next to P values indicate that the p-value is <0.001 

b= Unstandardised Estimate; s.e.= Standard Error; C.R.= Critical Ratio; p= 
Probability;  
β= Standardised Estimate; ie= Standardised Indirect Effect 
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The results of the variables given in the above table are discussed in the following 

sections. 

8.4.1.1 Computer Literacy 

'Computer Literacy' is an endogenous variable which indicated the computer related 

experience, competency and confidence of the teachers. As shown in the Table 8.2, 

the computer literacy of the teachers is directly influenced by gender (0=male, 

1=female) of the teachers. The value and sign of path coefficient (β= - 0.41) 

between 'Gender' and 'Computer Literacy' indicates a strong negative influence of 

gender on the computer literacy of the teachers, meaning that the male teachers in 

the sample tended to be more computer literate than the female teachers. Further, 

the value of squared multiple correlations i.e. R2 (0.17) indicates that 17% of the 

variance of 'Computer Literacy' has been accounted for by the 'Gender' variable.  

8.4.1.2 IWB Literacy 

One factor i.e. 'Computer Literacy' (β=0.75) was found to have a direct effect on 

the IWB literacy (in terms of IWB competence; IWB confidence; and IWB 

experience) of the teachers. The path coefficient value between 'Computer Literacy' 

and 'IWB Literacy' shows that the association between these two variables is very 

strong which means that the teachers with higher computer literacy are much more 

likely to have higher IWB literacy. The R2 value (0.56) indicates that 56% of variance 

of 'IWB Literacy' has been accounted for by 'Computer Literacy' variable in the 

model. 

Further, 'Gender' (ie= - 0.31) is the factor which had indirect effect on 'IWB 

Literacy'. The negative sign of the path coefficient between gender and 'IWB 

Literacy' indicates that male teachers are likely to have higher IWB literacy 

compared with female teachers. This association is mediated by 'Computer 

Literacy'. It is already mentioned in the above section that the male teachers tend to 

be more computer literate than the female teachers, and also there is strong 

association between the 'Computer Literacy' and the 'IWB Literacy' of the teachers. 
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So, it is likely that, as the male teachers have higher computer literacy, they are also 

likely to be more IWB literate as compared to female teachers.   

8.4.1.3 Teaching Experience 

'Age' is the only factor found to be affecting 'Teaching Experience' and path 

coefficient β=0.79 is a clear indication of very strong relationship between these 

two variables. Positive sign indicates that it is highly likely that older teachers have 

more teaching experience. It can be seen that 63% of variance of 'Teaching 

Experience' (R2= 0.63) was explained by the 'Age' factor. 

8.4.1.4 Attitudes towards ICT (AICT) 

Attitudes of the teachers towards ICT (AICT) is a main construct in the model and, 

as it can be seen in Figure 8.3 and Table 8.2, it is directly influenced by two factors 

which are 'Computer Literacy' (β=0.75) and 'Teaching Experience' (β=0.28). 

Among these two variables, 'Computer Literacy' shows very large positive effect, 

meaning that the teachers with higher computer literacy are also highly likely to 

have positive or favourable attitudes towards use of ICT in their teaching.  

'Teaching Experience' showed a medium value for path coefficient which indicates 

that there is a moderate positive association between teaching experience of the 

teachers and their attitudes towards ICT. The teachers with higher teaching 

experience are likely to have favourable attitudes towards ICT. The value of R2 

(0.63) indicates that 63% of variance of AICT has been accounted for by 

involvement of the 'Computer Literacy' and 'Teaching Experience' variables in the 

model. 

'Gender' (ie= - 0.30) and 'Age' (ie=0.22) are two other factors impacting the 

attitudes of teachers towards ICT with both of these variables showing a medium 

value of path coefficients. The 'Gender' having the negative effect means that the 

male teachers tend to have more favourable attitudes towards ICT as compared to 

the female teachers, an influence mediated by 'Computer Literacy' which shows that 

because male teachers tend to have higher computer literacy. This could be the 

reason behind them having more favourable attitudes towards ICT because 
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'Computer Literacy' is very strongly and directly associated with AICT. The positive 

effect of 'Age' (mediated by 'Teaching Experience') means that older teachers who 

tend to have longer teaching experience were more likely to have favourable 

attitudes towards ICT use in education.  

8.4.1.5 Attitudes towards IWB (AIWB) 

AIWB (general, teaching, motivational, and training) was also used as a main 

construct in the teacher level path model. It was found to be directly influenced by 

four variables: 'Teaching experience', 'IWB Literacy', AICT and 'IWB Support'. 

'Teaching Experience' of the teachers impacted AIWB both directly (β=0.32) and 

indirectly (ie=0.11, mediated by AICT) and the total path coefficient was 0.43, a 

high range of effect size. This clearly indicates that it is highly likely that the teachers 

with more teaching experience have more favourable attitudes towards IWB use in 

their teaching. 

Similarly, 'IWB Literacy' (β=0.43) and AICT (β=0.38) showed high path 

coefficients. The positive signs for both of these variables indicate that they have 

strong positive association with AIWB. In other words, the teachers who are highly 

IWB literate are more likely to possess positive attitudes towards IWB. Further, the 

teachers with more favourable attitudes towards ICT were seen to have more 

positive attitudes towards IWB. 'IWB Support' (β=0.21) is the fourth variable to 

impact AIWB directly with the path coefficient having medium and positive value. 

So it can be said that the teachers who get proper IWB support (in terms of IWB 

technical support, IWB workshops, Encouragement to use IWB, and IWB help) 

from the school tend to have more positive attitudes towards IWB use in teaching. 

It can also be seen in the Figure 8.3 and Table 8.2 that 73% (R2= 0.73) of variance 

of AIWB is accounted for by 'Teaching Experience', 'IWB Literacy', AICT and 

'IWB Support' variables. 

'Computer Literacy' (ie=0.61, mediated by AICT and 'IWB Literacy'), 'Age' 

(ie=0.34, mediated by 'Teaching Experience' and AICT) and 'Gender' (ie= -0.25, 

mediated by 'Computer Literacy', AICT and 'IWB Literacy') are the three factors 

which had indirect effect on AIWB. 'Computer Literacy' had a strong positive 
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effect; 'Age' had a medium positive effect; and 'Gender' a medium negative effect. 

Thus it is highly likely that greater computer literacy among the teachers lead to 

more favourable attitudes towards ICT and a higher IWB literacy which ultimately 

leads to more favourable attitudes towards IWB among teachers. Similarly, older 

teachers who have more teaching experience and more positive attitudes towards 

ICT are more likely to have more favourable attitudes towards IWB. Lastly, the 

male teachers who are more computer literate have more positive attitudes towards 

ICT, are more highly IWB literate, also tend to have more positive attitudes towards 

IWB as compared to the female teachers. 

8.4.1.6 Conceptual Change/Student Focused Teaching Approach 

(ATI_CCSF) 

Figure 8.3 clearly shows that ATI_CCSF is directly influenced by AICT (β=0.48) 

and 'Frequency Computer Use' (β=0.37) and both these factors have positive and 

large path coefficients. Teachers who have more favourable attitudes towards ICT 

are more likely to use a student-focused (conceptual change) teaching approach, 

and, similarly, the teachers who use computers more frequently are also likely to 

have a more student-focused approach. Further, the R2 value (0.37) clearly indicates 

that 37% of variance of ATI_CCSF has been explained by these two variables i.e. 

AICT and 'Frequency Computer Use'. 

'Computer Literacy' (ie=0.36, mediated by AICT), 'Gender' (ie=-0.15, mediated by 

'Computer Literacy' and AICT), 'Teaching Experience' (ie=0.13, mediated by AICT) 

and 'Age' (ie=0.10, mediated by 'Teaching Experience' and AICT) are the factors 

showing an indirect effect on ATI_CCSF. The positive sign of the path coefficient 

of 'Computer Literacy' and its effect size (just above the medium range) suggests 

that the computer literacy of the teachers has a moderate effect on their student-

focused teaching approach. And, as its influence is mediated by AICT, it can be 

seen that the teachers with high computer literacy tend to have more favourable 

attitudes towards ICT, which ultimately leads these teachers toward a more student-

focused approach. Further, male teachers tend to use a more student-focused 

approach than the female teachers. The teaching experience and the age of the 

teachers also showed a small positive effect, indicating that the older teachers, with 
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more teaching experience, use a student-focused teaching approach slightly more 

than younger teachers with less teaching experience.   

8.4.1.7 Information Transmission/Teacher Focused Teaching 

Approach (ATI_ITTF) 

This is another key construct in the teacher level path model (Figure 8.3). Three 

variables were found to have direct effects on ATI_ITTF. The first variable was 

AICT and the path coefficient for this association was -0.39, so the influence of 

AICT on ATI_ITTF is strong and negative. This means that the more positive the 

attitudes of the teachers towards ICT, the less likely they are to use teacher-focused 

(Information Transmission) approach in their teaching.  

'IWB Support' (β=0.33) and 'Teaching Experience' [te=0.26(β=0.37+ie=-0.11)] 

showed a medium positive effect on ATI_ITTF. The indirect effect of 'Teaching 

Experience' included a path with AICT as a mediating factor. So these findings 

suggest that the teachers who have more IWB support at school tend to use a more 

teacher-focused teaching approach. Further it indicates that more experienced 

teachers are more likely to use more teacher-focused approach. Referring back to 

the findings in the ATI_CCSF, it should be noted that the effect of 'Teaching 

Experience' on ATI_ITTF is stronger than it on ATI_CCSF (indirect effect). Thus 

more experienced teachers tend to use teacher-focused approach as compared to a 

student-focused approach. As far as the R2 value is concerned, it can be seen that 

32% of ATI_ITTF variables' variance has been accounted for by AICT, 'IWB 

Support' and 'Teaching Experience'. 

The factors which are indirectly associated with ATI_ITTF were 'Computer 

Literacy'   (ie=-0.29, mediating factor= AICT), 'Age' (ie=-0.21, mediating factors= 

'Teaching Experience' and AICT) and 'Gender' (ie=0.12, mediating factors= 

'Computer Literacy' and AICT). It is important to mention here that the indirect 

effect of 'Age' is comprised of two paths (Figure 8.3); one with only 'Teaching 

Experience' as a mediating factor and other with two mediating factors i.e. 

'Teaching Experience' and AICT. There was a moderate negative association 

between 'Computer Literacy' and ATI_ITTF which means that more computer 
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literate teachers would have more positive attitudes towards ICT which then leads 

to a tendency to use less teacher-focused approach in their teaching. These findings 

are also in-line with the findings in the ATI_CCSF section i.e. more computer 

literate teachers tend to use a more student-focused approach in their teaching.  

Similar to 'Teaching Experience', the effect of 'Age' on ATI_ITTF is stronger than 

on ATI_CCSF. This means that older teachers are more inclined towards using 

teacher-focused teaching approach. The gender of the teachers is positively 

associated with ATI_ITTF. Although the association is small, it shows that the 

female teachers are slightly more inclined to use teacher-focused approach in their 

teaching as compared to the male teachers.  

8.4.1.8 Classroom Interactions using IWB (CIIWB) 

'Classroom interactions using IWB' (CIIWB) is the main key factor in the teacher 

path model. It is clearly depicted in Figure 8.3 and Table 8.2 that four variables were 

identified as having direct effects on CIIWB. The first variable is AIWB, which 

showed a large and positive value of path coefficient i.e. β=0.46. So there is a strong 

association between the attitudes of the teachers towards IWB and their way of 

using it. Thus it is highly likely that the teachers with more positive attitudes 

towards IWB use it more interactively in their classrooms. The second factor is 

'Age' which influence CIIWB in both direct (β=0.24) and indirect (ie=0.18) ways, so 

the total effect (te) is 0.42, which comes in the high range of effect size. This 

indicates that older teachers are more likely to use IWB in interactive or enhanced 

interactive ways. The indirect effect included three different paths with different 

mediating factors. The first path was mediated by 'Teaching Experience', AICT and 

AIWB, and the second through 'Teaching Experience', AICT and ATI_CCSF. The 

third path included 'Teaching Experience' and AIWB as the mediating factors.  

The third factor i.e. 'IWB Support' also had direct (β=0.30) and indirect (ie=0.10 

mediated by AIWB), influences (Figure 8.3) with the total value for path coefficient 

(te) to be 0.40. This is a clear indication that the teachers who get better IWB 

support (in terms of IWB technical support, IWB workshops, encouragement to use 

IWB and IWB help) from their schools are more likely to use IWB in interactive or 
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enhanced interactive ways. ATI_CCSF was the fourth variable which had a medium 

direct effect (β=0.26) on CIIWB. This means that the teachers who have a student-

focused approach towards teaching tend to use IWB in a more interactive or 

enhanced interactive manner. The above four variables i.e. AIWB, 'Age', 'IWB 

Support' and ATI_CCSF accounted for 66% variance of CIIWB as shown by the R2 

value (0.66) in the Figure 8.3 and Table 8.2. 

Six more factors were found to have an indirect effect on CIIWB. One factor 

having a high influence was 'Computer Literacy' (ie=0.37) mediated by AICT, 

ATI_CCSF, 'IWB Literacy' and AIWB. There are three paths involved in this 

indirect association (Figure 8.3). The first one included AICT and ATI_CCSF as the 

mediating factors. The second one had AICT and AIWB and third path included 

'IWB Literacy' and AIWB as mediating factors. The positive sign of the path 

coefficient indicates that the teachers with high computer literacy are likely to use 

IWB more interactively.  

Three factors had medium range effect sizes, AICT (ie=0.30), 'Teaching 

Experience' (ie=0.23) and 'IWB Literacy' (ie=0.20). Figure 8.3 shows that the 

influence of AICT on CIIWB is mediated by AIWB in one path and ATI_CCSF in 

the second path towards CIIWB. The positive sign of the path coefficient shows 

that the teachers who had a more positive attitude towards ICT tend to use IWB in 

a more interactive or enhanced interactive manner. Further, the influence of 

'Teaching Experience' on CIIWB included three paths (Figure 8.3): the first path 

had AICT and ATI_CCSF as mediators; second path included AICT and AIWB; 

and third path has AIWB as a mediating factor. The positive sign is the indication 

that teachers with more teaching experience tend to use IWB more interactively. 

'IWB Literacy' is the factor whose moderate and positive influence on CIIWB is 

mediated by AIWB and indicates that more IWB literate teachers tend to use IWB 

in more interactive or enhanced interactive ways.   

'Gender' and 'Frequency Computer Use' showed small effect sizes i.e. -0.15 and 0.10 

respectively. Figure 8.3 clearly shows that there are three paths which connected 

'Gender' to CIIWB. The first path included 'Computer Literacy', AICT and 
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ATI_CCSF; the second path was comprised of 'Computer Literacy', AICT and 

AIWB as mediating factors; and third path had 'Computer Literacy', 'IWB Literacy' 

and AIWB as mediators between 'Gender' and CIIWB. The negative indirect 

association between the gender of the teacher and CIIWB shows that male teachers 

are slightly more inclined towards using IWB in an interactive way as compared to 

the female teachers. Further, ATI_CCSF is the mediating factor between 

'Frequency Computer Use' and CIIWB, meaning the teachers who use the 

computer more frequently are slightly more inclined to use IWB in a more 

interactive or enhanced interactive way. 

8.4.2 Model Fit Summary for Student Level Path Model 

The goodness of fit of the teacher level path model was assessed to find out how 

the model fitted the data. The fit indexes described in Chapter 6 were used for this 

purpose. These indexes are χ2/DF (chi-square divided by the number of degrees of 

freedom), GFI (goodness-of-fit-index), TLI (Tucker-Lewis Index), CFI 

(comparative fit index), and RMSEA (root mean square error of approximation).  

The Model Fit Summary obtained in the Output of the teacher level path analysis 

revealed that this model had χ2/DF = 0.789 which is much lower than the upper 

limit of the χ2/DF (>5) (Darmawan, 2003, p. 96) and this is an indication that this 

model fits the data very well. The values obtained for other indices were: GFI 

(0.84); TLI (1.09); and CFI (1.00). According to (Byrne, 2010, pp. 77-79), a good fit 

model has all these values close to 0.90. Further, as TLI is "nonnormed" index, so 

its value can be above 1 or slightly below 0 (Newson, 2005). So all these indexes 

indicate an adequate model fit. RMSEA value (0.00) also clearly shows that the 

model is fitting the data very well (Darmawan, 2003, p. 96).  

8.5 Summary  

Single level path analysis was used to examine the relationships among different 

variables at the teacher level. The findings showed that there is a strong positive 

association between the attitudes of the teachers towards IWB and the way they use 
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IWB in their classrooms. The teachers with more positive attitudes towards IWB 

are more likely to use IWB in a more interactive or enhanced interactive way. 

Further, IWB related support (in terms of IWB technical support, IWB workshops, 

Encouragement to use IWB, and IWB help) provided by the school also play major role in 

the way IWB is used by the teachers in their classrooms. More support tends to lead to 

more interactive use of IWB. It is found that the teachers who are older are also likely to 

use IWB in more interactive or enhanced interactive way. The teachers who are more 

inclined towards the student-focused teaching approach are also likely to be more 

interactive or enhanced interactive users of IWB in their classrooms.  

Further a student-focused teaching approach is very strongly influenced by attitudes 

of the teachers towards ICT and their frequency of using the computers at school, 

and this influence is positive in nature meaning teachers who use computers more 

frequently, and also who have positive attitudes towards ICT, are more likely to 

favour the student-focused approach in their teaching. Further their attitudes 

towards ICT are very strongly and positively influenced by their computer literacy 

i.e. highly computer literate teachers are highly likely to have more favourable 

attitudes towards ICT.  

The attitudes of the teachers towards ICT also directly and strongly influence their 

attitudes towards IWB in a positive way, which means that the teachers with more 

positive attitudes towards ICT are also more likely to have positive attitudes 

towards IWB. Apart from this, their IWB literacy also seems to play major role in 

their attitudes towards IWB. It is found that it is highly likely that the teachers with 

high IWB literacy have a more favourable attitude towards IWB.  IWB literacy is in 

turn very strongly and positively influenced by the ICT literacy of the teachers. It is 

highly likely that the teachers who have high ICT literacy also have high IWB 

literacy. The teaching experience of the teachers and the IWB Support they receive 

from the school are the other factors found to have a direct and positive influence 

on their attitudes towards IWB. More experienced teachers and those who obtain 

IWB related support from their schools tend to have more favourable attitudes 

towards IWB.  
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Chapter 9   
Single Level Path Analysis: Student 
Level 

9.1 Introduction  

It was mentioned in Chapter Eight that a Path analysis technique, using a structural 

equation modeling (SEM) procedure, was employed in this study to investigate the 

path models, including observed and latent variables using version 18 of AMOS 

software package. Also, the data for this study was collected from the participants at 

two different levels i.e., teachers and students, so the interactions among the 

variables at these two levels were explored separately. The purpose of the student 

level path analysis was to gain an understanding, based on the data gathered, of how 

the various variables at this level interact with one another and how they might 

affect students' perception of their learning in terms of their perceived learning 

approaches and outcomes. The description of the path analysis technique, including 

specification and trimming of the model were given in the Chapter Eight along with 

the findings of the teacher level path analysis. In this chapter, the findings of the 

student level path analysis, along with the detailed description of the variables used 

at student level path model, are given.  

9.2 Variables used in the Student Level Path Analysis  

The hypothetical path model which was used for student level path analysis is 

shown in Figure 9.1. The student level path model consisted of six key constructs 

which were treated as the latent (unobserved) endogenous variables (LVs) in the 

model and are shown in the ellipses. Table 9.1 shows the description of each of 

these six latent variables (LVs) along with 20 observed variables (OVs). It should be 

noted that the values for these observed variables were calculated with factor 

scoring techniques using SPSS software which is a way of compressing the items 

into subscales to make the 'manipulated subscales' (OVs in this case). These 

manipulated subscales were then used in the model instead of using all the items. 
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This helped in easy development, management and understanding of the path 

model. 
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Table 9.1: Latent variables used in the student level path model 

Latent variables 
(LVs) 
(endogenous) 

Description 
Observed variables 
(OVs) 

AICT 
Attitudes of the Students 
towards ICT 

Enjoyment 
Importance 
Anxiety 

AIWB 
Attitudes of the Students 
towards IWB 

Motivational 
Affective 
Management 
Support in Learning 

CIIWB 
Classroom Interactions 
using IWB 

Supported Didactic 
Interactive 
Enhanced Interactive 

SLA 
Surface Learning Approach 
of the Students using IWB  

Surface Motive 
Surface Strategy 

DLA 
Deep Learning Approach of 
the Students using IWB 

Deep Strategy 
Deep Motive 

LO 
Learning Outcomes of the 
students using IWB 

Creating 
Evaluating 
Analysing 
Applying 
Understanding 
Remembering 

Apart from the variables given in the above table, there were 11 more variables in 

the model which represented the demographic factors of the student participants. 

Seven of these 11 variables were the endogenous observed variables and four were 

treated as exogenous observed variables. All these variables are shown as rectangles 

in the final model. Table 9.2 shows the description of these variables.  

The variable named 'Computer literacy' was developed by compressing three items 

i.e., computer experience, computer competency, and computer confidence. 

Similarly, 'ICT away from school' was developed by compressing three items i.e., 

own a computer; computer access away from school; and internet access away from 

school, using factor scoring technique. This was also done to make the model easy 

to manage and understand. The final structure of the student level path diagram is 

shown in Figure 9.2. 
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Table 9.2: Other Observed variables used in the student level path model 

Observed Exogenous variables Description 

Gender Gender of the students (0=Male; 

1=Female) 

Year level Year level of the students (Year 7 to Year 

12) 

Internet access at school  Students have internet access at school  

ICT away from school Students own a computer; have computer 

and internet access away from school 

Observed Endogenous variables Description 

Frequency Computer Use School Frequency of computer use by students at 

school 

Frequency Computer Use away from School  Frequency of computer use by students 

away from school  

Computer literacy  Computer experience, computer 

competence and computer confidence of 

the students   

IWB installed in classroom IWB installed in their classroom 

Frequency IWB Use by teacher How often their teacher uses IWB for 

teaching 

IWB competence Competence of the students in using IWB 

IWB confidence Confidence of the students in using IWB 

9.3 Results of Student Level Path Analysis 

It was mentioned in the introduction section to this chapter that the single level 

path analysis technique was used to examine the inter relationships among the 

different variables at the student level with the aim of understanding their impact on 

the students' perceived learning approaches and outcomes. The results of the 

student level path analysis, including both measurement and structural models are 

given in the following sections. 
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9.3.1 Measurement model results at the student level 

The results of the measurement model are shown in Figure 9.2 and Table 9.3. The 

output of the analysis using AMOS 18 gave four different types of indices which 

were used to understand the relationships between the LVs and OVs in the student 

level path model. These indices were unstandardised estimates (b), standard errors 

(s.e.), critical ratio (C.E.), standardized estimates (β) and two tailed p value. The 

unstandardized estimate is a value which gives the strength of relationships between 

LVs and OVs (Arbuckle, 2009, p. 29). Standard error is the indication the variability 

of estimates (Arbuckle, 2009, p. 29). 

Table 9.3: Results of measurement model at the student level 

Latent 
variables 

Observed variables UnstdEst.    
(b) 

s.e. C.R. StdEst.  
    (β) 

p 

AICT Enjoyment 1.00 0.00 0.00 0.99 *** 

Importance 0.54 0.52 10.42 0.54 *** 

Anxiety -0.77 0.40 -19.32 -0.77 *** 

AIWB Motivational 1.00 0.00 0.00 0.90 *** 

Affective 0.80 0.59 13.57 0.71 *** 

Management 0.90 0.55 16.22 0.80 *** 

Support in Learning 0.87 0.56 15.35 0.77 *** 

CIIWB Supported Didactic 1.00 0.00 0.00 0.36 *** 

Interactive 2.30 0.44 5.27 0.86 *** 

Enhanced Interactive 1.87 0.35 5.26 0.69 *** 

SLA Surface Motive  1.00 0.00 0.00 0.97 *** 

Surface Strategy 0.73 0.15 4.99 0.72 *** 

DLA Deep Strategy 1.00 0.00 0.00 0.95 *** 

Deep Motive 0.82 0.05 17.19 0.77 *** 

LO Creating 1.00 0.00 0.00 0.84 *** 

Evaluating 1.05 0.05 19.00 0.89 *** 

Analysing 1.01 0.06 17.57 0.85 *** 

Applying 1.01 0.06 17.55 0.85 *** 

Understanding 0.93 0.06 15.53 0.79 *** 

Remembering 0.87 0.06 13.93 0.73 *** 

Note: Three asterisks (***) next to P values indicate that the p-value is <0.001 
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The third index, i.e. critical ratio, is the value obtained by dividing the estimate by its 

standard error and according to Arbuckle (2009, p. 30), "using a significance level of 

0.05, any critical ratio that exceeds 1.96 in magnitude would be called significant". 

The fourth index given the table is the standardized estimate which is also called 

factor loading and gives a better indication of the strength of relationship between 

LVs and OVs. It is already mentioned in Chapter 6 that factor loadings above 0.30 

are considered practically significant (Hair et al., 2013, p. 115).  The last index, 

which is represented as P in the table 9.3, "gives an approximate two-tailed p value 

for testing the null hypothesis that the parameter value is 0 in the population" 

(Arbuckle, 2009, p. 30). The results recorded in the above table are discussed in the 

following sections. 

9.3.1.1 Attitudes towards ICT (AICT) 

'Attitudes towards ICT' (AICT) was the first key construct in the student level path 

model and reflected by three observed variables i.e., Enjoyment, Importance and 

Anxiety. The loadings for these three variables were 0.99, 0.54 and -0.77 

respectively. As all these observed variables showed absolute value of factor 

loadings above 0.30, this indicates they are good reflectors of the AICT construct. 

9.3.1.2 Attitudes towards IWB (AIWB)  

'Attitudes towards IWB' (AIWB) was the second key construct in the model and 

was reflected by four observed variables. The variables and their loadings are 

Motivational (0.90), Affective (0.71), Management (0.80) and Support in Learning 

(0.77). All the observed variables showed loadings well above 0.30 which indicated 

that these observed variables are strong reflectors of the AIWB construct. 

9.3.1.3 Classroom Interactions using IWB (CIIWB) 

The third construct in the model was 'Classroom Interactions using IWB' (CIIWB) 

which was indicated by three observed variables named Supported Didactic (0.36), 

Interactive (0.86) and Enhanced Interactive (0.69). Again the loadings obtained by 

these variables were above 0.30 which showed these are good reflectors of the 

CIIWB construct. 
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9.3.1.4 Surface Learning Approach using IWB (SLA) 

In the measurement model, the construct 'Surface Learning Approach using IWB' 

(SLA) was reflected by two observed variables i.e., Surface Motive (0.97) and 

Surface Strategy (0.72) and both of these are strong reflectors of this construct. 

9.3.1.5 Deep Learning Approach using IWB (DLA) 

Deep Strategy (0.95) and Deep Motive (0.77) were the two indicators of the 

construct 'Deep Learning Approach' (DLA) and both of them obtained high factor 

loadings as shown in the Table 9.3. 

9.3.1.6 Learning Outcomes using IWB (LO) 

Learning Outcomes using IWB (LO) was the sixth construct in the student path 

model. It was reflected by six observed variables. These variables were Creating 

(0.84), Evaluating (0.89), Analysing (0.85), Applying (0.85), Understanding (0.79) 

and Remembering (0.73). All these variables had high factor loadings on LO, so 

these were considered as strong reflectors of the LO construct. 

9.3.2 Structural Model results at the student level 

The results of the structural model are given in the Figure 9.2 and Table 9.4. Eight 

different types of indices were used to present the results of the path analysis used 

to examine the relationships among those variables assumed to be influencing 

student learning. These indices are same as those used to examine the relationships 

among the different variables at the teacher level and the description about these 

indices is given in the Section 8.4.1 of Chapter 8.  

The results were interpreted based on the recommendations provided by Cohen 

(1988) according to which the effect size of the path coefficients between the range 

of 0.02-0.15  is considered as small; 0.15-0.35 is medium and above 0.35 is large.  

The effect size below 0.02 is not considered relevant for interpretation (Cohen, 

1988). The results of the structural models are displayed in Table 9.4 and the 

relationships among the variables are shown in Figure 9.2. 
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Table 9.4: Results of structural model at the student level 

Variables Direct effect 
StdInd. 

effect 

Total 

effect 

Criterion Predictor 
UnstdE

st. (b) 
s.e. C.R. p 

StdEst

(β) 
(ie) (β + ie) 

IWB installed 
in classroom 
R2= 0.03 

Year level 0.04 0.01 2.80 .005 0.17 - 0.17 

Freq IWB 
use by 
teacher 
R2=0.08 

 
IWB installed in 
classroom 

1.20 0.26 4.68 *** 0.27 - 0.27 

Year level - - - - - 0.05 0.05 
Freq 
Computer 
Use School 
R2= 0.03 

Internet access at school 2.61 0.85 3.07 .002 0.18 - 0.18 

Freq 
Computer 
Use away 
from  
School 
R2= 0.16 

 
ICT away from school 

 
0.29 

 
0.05 

 
6.08 

 
*** 

 
0.34 

 
- 

 
0.34 

Freq Computer Use 
School 

0.16 0.05 2.93 .003 0.16 - 0.16 

Year level 0.08 0.03 2.40 .016 0.13 - 0.13 

Internet access at school - - - - - 0.03 0.03 
 
Computer 
Literacy 
 
R2= 0.14 

 
Freq Computer Use away 
from school 

0.40 0.07 6.01 *** 0.34 - 0.34 

Internet access at school 2.45 0.93 2.64 .008 0.15 0.01 0.16 

ICT away from school - - - - - 0.12 0.12 

Freq Computer Use 
School 

- - - - - 0.05 0.05 

Year level - - - - - 0.04 0.04 
 
IWB 
confidence 
 
R2= 0.10 

 
Computer Literacy 

 
0.74 

 
0.13 

 
5.56 

 
*** 

 
0.32 

 
- 

 
0.32 

Freq Computer Use away 
from school 

- - - - - 0.11 0.11 

Internet access at school - - - - - 0.05 0.05 

ICT away from school - - - - - 0.04  0.04 

Freq computer use school - - - - - 0.02 0.02 

Year level - - - - - 0.01 0.01 

 
IWB 
competence 
 
R2= 0.64 

 
IWB confidence 

 
0.80 

 
0.04 

 
22.02 

 
*** 

 
0.80 

 
- 

 
0.80 

Computer literacy - - - - - 0.26 0.26 

Freq Computer Use away 
from school 

- - - - - 0.09 0.09 

Internet access at school - - - - - 0.04 0.04 
ICT away from school - - - - - 0.03 0.03 
Freq computer use 
school 

- - - - - 0.01 0.01 

Year level - - - - - 0.01 0.01 
 
AICT 
 
R2= 0.27 

 
Computer Literacy 

 
0.51 

 
0.05 

 
9.84 

 
*** 

 
0.52 

 
- 

 
0.52 

Freq Computer Use away 
from school 

- - - - - 0.18 0.18 
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Table 9.4: Results of structural model at the student level (continued) 

Variables Direct effect 
StdInd. 
effect 

Total 
effect 

Criterion Predictor 
Unstd
Est.(b) 

s.e. C.R. p 
StdEst

(β) 
(ie) (β + ie) 

 
AICT 

Internet access at school - - - - - 0.08 0.08 

ICT away from school - - - - - 0.06 0.06 

Freq Computer Use 
School 

- - - - - 0.03 0.03 

Year level - - - - - 0.02 0.02 

 
AIWB 
 
R2= 0.13 

 
AICT 

 
0.25 

 
0.05 

 
4.52 

 
*** 

 
0.28 

 
- 

 
0.28 

Freq IWB use by teacher 0.13 0.03 3.90 *** 0.24 - 0.24 

Computer Literacy - - - - - 0.14 0.14 

IWB installed in classroom   - - - - - 0.06 0.06 

Freq Computer Use away 
from school 

- - - - - 0.05 0.05 

Internet access at school - - - - - 0.02 0.02 
ICT away from school - - - - - 0.02 0.02 

Year level - - - - - 0.02 0.02 

Freq Computer Use 
School 

- - - - - 0.01 0.01 

 
CIIWB 
 
R2= 0.32 

 
AIWB 

 
0.21 

 
0.04 

 
4.62 

 
*** 

 
0.52 

 
- 

 
0.52 

IWB competence 0.03 0.01 2.89 .004 0.20 - 0.20 

               IWB confidence - - - - - 0.16 0.16 

AICT - - - - - 0.14 0.14 

Computer literacy - - - - - 0.13 0.13 

Freq IWB use by teacher - - - - - 0.12 0.12 

Freq Computer Use away 
from school 

- - - - - 0.04 0.04 

IWB installed in classroom - - - - - 0.03 0.03 
    Internet access at school - - - - - 0.02 0.02 

ICT away from school - - - - - 0.01 0.01 

Year level - - - - - 0.01 0.01 

Freq computer use school - - - - - 0.01 0.01 

 
SLA 
 
R2= 0.62 
 

 
Gender 

 
-0.42 

 
0.12 

 
-3.57 

 
*** 

 
-0.22 

 
- 

 
-0.22 

Computer Literacy -0.11 0.06 -1.96 *** -0.12 - -0.12 

Freq Computer Use away 
from school 

- - - - - -0.04 -0.04 

Internet access at school - - - - - -0.02 -0.02 

ICT away from school - - - - - -0.01 -0.01 

Freq Computer Use 
School 

- - - - - -0.01 -0.01 

Year level - - - - - -0.005 -0.005 

 
DLA 
 
R2= 0.14 
 

 
CIIWB 

 
0.95 

 
0.24 

 
3.97 

 
*** 

 
0.37 

 
- 

 
0.37 

AIWB - - - - - 0.19 0.19 

IWB competence - - - - - 0.07 0.07 

IWB confidence - - - - - 0.06 0.06 
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Table 9.4: Results of structural model at the student level (continued) 

 Variables Direct effect 
StdInd. 
effect 

Total 
effect 

Criterion Predictor 
Unstd
Est.(b) 

s.e. C.R. p 
StdEst

(β) 
(ie) (β + ie) 

 
DLA 
 

 
AICT   

 
- 

 
- 

 
- 

 
- 

 
- 

 
0.05 

 
0.05 

Computer literacy - - - - - 0.05 0.05 

Freq IWB use by teacher - - - - - 0.04 0.04 

Freq Computer Use away 
from school 

- - - - - 0.02 0.02 

Internet access at school - - - - - 0.01 0.01 

IWB installed in classroom - - - - - 0.01 0.01 

ICT away from school - - - - - 0.005 0.005 

Year level - - - - - 0.004 0.004 

Freq computer use school - - - - - 0.003 0.003 

 
LO 
 
R2= 0.57 
 
 
 
 
 
 
 
 

 
AIWB 

 
0.44 

 
0.05 

 
8.57 

 
*** 

 
0.46 

 
0.10 

 
0.56 

DLA 0.46 0.05 9.64 *** 0.50 - 0.50 
SLA 0.12 0.05 2.66 .088 0.14 - 0.14 

CIIWB - - - - - 0.18 0.18 

AICT - - - - - 0.16 0.16 

Freq IWB use by teacher   - - - - - 0.13 0.13 

Computer Literacy - - - - - 0.07 0.07 

IWB competence - - - - - 0.04 0.04 

IWB installed in classroom - - - - - 0.04 0.04 

IWB confidence - - - - - 0.03 0.03 

Gender - - - - - -0.03 -0.03 

Freq Computer Use away 
from school 

- - - - - 0.02 0.02 

Internet access at school - - - - - 0.01 0.01 

Year level - - - - - 0.01 0.01 

ICT away from school - - - - - 0.01 0.01 

Freq Computer Use School - - - - - 0.004 0.004 

Note: Three asterisks (***) next to P values indicate that the p-value is <0.001  

9.3.2.1 IWB installed in classroom 

This was an observed endogenous variable which indicated the availability of IWB 

in the classroom. As shown in the Table 9.4 it can be seen that the factor named 

'Year level', which indicated the year level (year 7-year 12) of the students, had a 

direct medium effect (β= 0.17) on the availability of the IWB in the classroom. The 

positive sign indicated that the students in the higher year levels are likely to have 
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slightly more availability of IWB in their classrooms. Although the value of squared 

multiple correlations (R2= 0.03) indicates that 'Year Level' only accounted for 3% of 

the variance of 'IWB installed in classroom variable'.  

9.3.2.2 Frequency IWB Use by Teacher 

The availability of IWB in the classroom (IWB installed in classroom) was found to 

have a medium direct effect (β=0.27) on the 'Frequency of IWB use by teacher'. 

This shows that whether the classroom is installed with an IWB or not could play a 

key role in making the teachers to use IWB in their teaching. The positive sign 

indicated that the teachers tend to use IWB more frequently when they have access 

to classrooms which have IWB installed in them. Although, the R2 value (0.17) 

indicates that only 8% of the variance of 'Frequency IWB Use by Teacher' has been 

accounted for by the 'IWB installed in classroom' variable.  

Secondly, the 'Year level' of the students (year 7-12) showed a small indirect effect 

(ie=0.05) on the frequency of IWB use by the teacher. The positive sign indicated 

that the teachers of higher year levels use IWB slightly more than the teachers in the 

lower year levels. However, the effect of 'Year level' was indirect and 'IWB installed 

in classroom' played as a mediating factor. 

9.3.2.3 Frequency Computer Use School 

The frequency of computer use by students at school was found to be directly 

impacted by the internet access at school (β=0.18). The effect size of 'Internet 

access at school' on the 'Frequency Computer Use School' was in the medium range 

and positive which means that the students tend to use computers slightly more 

frequently at school if they have access to the internet at school. Again, the R2 value 

(0.03) reveals that the percentage of variance of 'Frequency Computer Use School' 

explained by 'Internet access at school' was only 3%. 
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9.3.2.4 Frequency Computer Use away from school 

'Frequency Computer Use away from school' was also an observed endogenous 

variable which referred to the use of computers by the students outside the school. 

It can be seen in the Table 9.4 that three factors were showing a direct effect on this 

variable. These were 'ICT away from school' (β=0.34), 'Frequency Computer use 

school' (β=0.16), 'Year level' (β=0.13). 'Internet access at school', which was an 

exogenous variable, was found to have very small indirect effect (ie=0.03) mediated 

by the 'Frequency computer use school' factor. 

 As already mentioned in Section 3 of this chapter 'ICT away from school' was an 

exogenous variable, comprised of factor scores of three items i.e., own a computer, 

computer access away from school, and internet access away from school. So the 

positive sign of the path coefficient (β=0.34) indicated that the students tend to use 

computers more if they have more ICT available to them away from school i.e. if 

they own a computer or have computer access and also have internet access away 

from school. 

Apart from this, the frequency of computer use at school and the year level of the 

students also showed positive path coefficients. Although the value of path 

coefficients for both variables indicated only small effect sizes, those students who 

used computers more frequently at school, and the students in the higher year 

levels, tended to use computers slightly more frequently away from school. Further, 

the R2 value (0.16) clearly indicates that 16% of variance of 'Frequency Computer 

Use away from School' has been accounted for by three variables in the model i.e. 

'ICT away from School', 'Frequency Computer Use School' and 'Year level'. 

9.3.2.5 Computer Literacy 

'Computer Literacy', an endogenous variable, was developed by compressing three 

items i.e., computer experience; computer competency; and computer confidence. 

There were two factors which were seen to have direct effect on the computer 

literacy of the students. These were 'Frequency Computer Use away from school' 

(β=0.34) and 'Internet access at school' (te=0.16). 
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The positive sign of path coefficient for the first factor indicated that the students 

who use computers more frequency away from school tend to have higher 

computer literacy. The second factor i.e. 'Internet access at school' also showed a 

positive path coefficient with a medium effect size (te=0.16). It should be noted 

that this factor was affecting the 'Computer Literacy' both directly (β=0.15) and 

indirectly (ie=0.01) through 'Freq Computer Use School' and 'Freq Computer Use 

away from school' as mediating factors. This result suggests that the students tend 

to be slightly more computer literate if they get more internet access at school. As 

far as the R2  value (0.14) is concerned, it can be seen in Figure 9.2 and Table 9.4 

that 14% of variance of 'Computer Literacy' has been accounted for by the 

'Frequency Computer Use away from school' and 'Internet access at School' 

variables in the model.  

Further, there were three more factors i.e. 'ICT away from school' (ie=0.12), 'Freq 

Computer Use School' (ie=0.05) and 'Year level' (ie=0.04) which yielded small 

indirect positive effects on 'Computer Literacy'. All these three factors were 

mediated by 'Freq Computer Use away from school'. This suggests that the students 

in the higher year levels, and those with more ICT available away from school, and 

those who use computer at school more frequently tend to have slightly higher 

computer literacy.  

9.3.2.6 IWB confidence 

'IWB confidence' was measured on the scale of 0 (no confidence) to 10 (very 

confident) and was treated as an observed endogenous variable in the student path 

model. One factor i.e., 'Computer Literacy' was found to have a medium direct 

positive effect (β= 0.32) on IWB confidence of the students. This indicated that the 

students with higher computer literacy tend to have higher confidence in using 

IWB. 10% of variance (R2 = 0.10) of IWB confidence has been accounted for by 

'Computer Literacy' variable. 

Five other factors yielded a small indirect effect on 'IWB confidence'. The first 

factor among these was 'Freq Computer Use away from school' (ie=0.11) which 
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was mediated by 'Computer Literacy'. This indicated that higher frequency of 

computer use by students away from school led to a slight increase in their IWB 

confidence. A second factor was 'Internet access at school' (ie=0.05), and this was 

mediated by 'Freq Computer Use School', 'Freq Computer Use away from school' 

and 'Computer Literacy'. This means that the access to the internet at school is 

likely to slightly increase the IWB confidence of the students. Two more factors 

named 'ICT away from school' (ie=0.04), 'Freq computer use school' (ie=0.02) were 

mediated by 'Freq Computer Use away from school' and 'Computer Literacy'. Any 

increase in these factors was related to a slight increase in the IWB related 

confidence of the students. 'Year level' (ie=0.01) is not included in the 

interpretation because its effect size was below the minimum significant value 

(ie=0.02) for path coefficient. 

9.3.2.7 IWB competence 

'IWB competence' was also measured on the scale of 0 to 10 (0=Novice and 

10=Highly competent) and was used as an observed endogenous variable in the 

path model. Figure 9.2 clearly illustrates that 'IWB confidence' is the factor which 

has a very large (highest in student path model) direct positive effect on 'IWB 

competence' (β=0.80), clearly showing that students with higher IWB confidence 

are highly likely to have higher competence in using IWB. Further it is also shown 

in the Figure 9.2 and Table 9.4 that 64% of variance of 'IWB competence' has been 

accounted for by the 'IWB confidence' variable in the model (R2= 0.64). 

Table 9.4 also shows that there are six other factors which were found to have an 

indirect effect on 'IWB competence'. The first factor among these was 'Computer 

literacy' which had medium effect (ie=0.26) through 'IWB Confidence'. The positive 

sign indicated that students who are more computer literate tend to be more 

competent with IWB. 

The other factors which had indirect positive effects on 'IWB competence' are 'Freq 

Computer Use away from school' (ie=0.09, mediated by 'Computer Literacy' and 

'IWB Confidence'), 'Internet access at school' (ie=0.04, mediated by 'Freq 
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Computer Use School', 'Freq Computer Use away from School', 'Computer 

Literacy' and 'IWB Confidence'), 'ICT away from school' (ie=0.03, mediated by 

'Freq Computer Use away from School', 'Computer Literacy' and 'IWB 

Confidence'), 'Freq computer use school' (ie=0.01, mediated by 'Freq Computer 

Use away from School', 'Computer Literacy' and 'IWB Confidence') and 'Year level' 

(ie=0.01, mediated by 'Freq Computer Use away from School', 'Computer Literacy' 

and 'IWB Confidence'). Among these, only the first three factors showed path 

coefficients above the minimal value of 0.02 which is considered to be relevant for 

interpretation. It is evident that these three factors had a very small effect size, thus 

any increase in the availability of ICT to students away from school, or in the 

frequency of computer use by students away from school, or in their internet access 

at school has only a slight positive impact on their IWB competence. The last two 

factors are not considered for interpretation because their values are less than 0.02. 

9.3.2.8 Attitudes towards ICT (AICT) 

AICT (in terms of Enjoyment, Importance and Anxiety) was treated as a key 

construct in the student level path model. As depicted in Figure 9.2, 'Computer 

literacy' had a large direct effect (β=0.52) on AICT. The sign is positive which 

suggests that the students with higher computer literacy are highly likely to have 

more positive attitudes towards the use of ICT in educational settings. The R2 value 

(0.27) indicates that 27% of variance of AICT has been accounted for by 'Computer 

Literacy' variable in the model. 

Further, Table 9.4 and Figure 9.2 displays five more factors indirectly associated 

with AICT. Among these 'Freq Computer Use away from school' had a path 

coefficient value of 0.18 and its association with AICT was mediated by 'Computer 

Literacy'. This indicates that the students who use computer away from school more 

frequently tend to have more favourable attitudes towards ICT. A second factor is 

'Internet access at school' which showed a small path coefficient (ie=0.08), its effect 

being mediated by 'Freq Computer Use School', 'Freq Computer Use away from 

school' and 'Computer Literacy'. It indicated that access to the internet at school is 

likely to make the attitudes of students slightly more positive towards ICT. 'ICT 
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away from School' (ie=0.06), 'Freq Computer Use School' (ie=0.03) and 'Year level' 

(ie=0.02) were found to have very small positive effects on AICT and all were 

mediated by 'Freq Computer Use away from school' and 'Computer Literacy', 

meaning the students who have more availability of ICT away from school, and 

those who use computers more frequently at school, and also those who are in 

higher year level, are likely to have slightly more favourable attitudes towards ICT. 

9.3.2.9 Attitudes towards IWB (AIWB) 

AIWB was another key construct in the path model and it is clearly depicted in 

Figure 9.2 that two factors i.e. 'Attitudes towards ICT' (AICT) and 'Freq IWB use 

by teacher' were found to have direct effects on the attitudes of students towards 

IWB (in terms of Motivational, Affective, Management and Support in Learning). 

The value of the path coefficient of AICT (β=0.28) and its positive sign indicated 

that AICT had a medium effect on AIWB. This means that the students with more 

positive attitudes towards ICT also tend to have more positive attitudes towards 

IWB. The path coefficient of 'Freq IWB use by teacher' (β=0.24) also indicated 

medium effect size and its positive sign suggested that the attitudes of the students 

tend to be more favourable towards IWB use when their teachers use IWB more 

frequently. Further, the R2 value (0.13) indicates that 13% of variance of AIWB has 

been accounted for by these two variables i.e. AICT and 'Freq IWB use by teacher'. 

'Computer Literacy' was a factor which had a small indirect positive effect (ie=0.14) 

on AIWB. AICT acted as the mediating factor in between 'Computer Literacy' and 

AIWB. The effect size was small, so it can be said that higher computer literacy 

among the students leads to slightly better attitudes towards IWB. 

There were five more factors which showed very small associations with AIWB. 

These were 'IWB installed in classroom' (ie=0.06), 'Freq Computer Use away from 

school' (ie=0.05), 'Internet access at school' (ie=0.02), 'ICT away from school' 

(ie=0.02) and 'Year level' (ie=0.02). All these factors were positively associated with 

AIWB which means that any increase in these factors had a slight positive indirect 

impact on the attitudes of the students towards IWB. The association between 'Freq 
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Computer Use away from school' and AIWB was mediated by 'Computer Literacy' 

and AICT. 'IWB installed in classroom' and AIWB had 'Freq IWB Use by teacher' 

as mediating factor. Further 'Internet access at school' was associated with AIWB 

through 'Freq Computer Use School', 'Freq Computer Use away from school', 

'Computer Literacy' and AICT. 'ICT away from school' and 'Year level' factors had 

'Freq Computer Use away from school', 'Computer Literacy' and AICT as 

mediating factors.  

It is important to mention that the factor 'Freq Computer Use School' was not 

considered for interpretation in spite of showing some association with AIWB 

because its path coefficient value (ie=0.01) was below the 0.02 which was 

considered as the minimum value to be used in interpretation. 

9.3.2.10 Classroom Interactions using IWB (CIIWB) 

'Classroom interactions using IWB' (CIIWB) including the students and the teachers 

(in terms of Supported Didactic, Interactive or enhanced interactive) was found to 

be directly impacted by two variables, 'Attitudes towards IWB' (AIWB) and 'IWB 

competence'. 

AIWB was an endogenous latent variable which showed a large direct positive 

effect (β=0.52) on CIIWB. This provided evidence that classroom interactivity 

using IWB is greatly influenced by the attitudes of the students towards IWB. In 

other words, it is highly likely that the classroom environment, including the 

interactions between the teacher and the students, as well as among the students, 

when using an IWB will be more interactive or enhanced interactive when the 

students have a more positive attitudes towards IWB.  

'IWB competence' of the students also played a significant role in the shifting the 

use of IWB from didactic to enhanced interactive way. This is evident in the Table 

9.4 which shows that the path coefficient value between 'IWB competence' and 

CIIWB was 0.20. As this has a positive sign, it means that IWB is likely to be used 

in more interactive or enhanced interactive ways in the classroom when the students 

have more competence in the use of IWB. It can also be seen in the Figure 9.2 and 
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Table 9.4 that 32% (R2= 0.32) of variance of CIIWB is accounted for by AIWB and 

'IWB competence' variables in the model.  

The factors which had an indirect effect on CIIWB were 'IWB confidence', AICT, 

'Computer Literacy', 'Freq IWB use by teacher', 'Freq Computer Use away from 

school' and 'IWB installed in classroom' and 'Internet access at school'. All these 

factors yielded a positive effect on CIIWB.  

'IWB confidence' (mediated by 'IWB competence') was found to have medium 

influence on CIIWB (ie= 0.16). This means that when the students are more 

confident users of IWB, the classroom interactions between the teachers and their 

students using IWB tend to be more interactive or enhanced interactive. 

Further, factors like AICT (ie= 0.14, mediated by AIWB), 'Computer literacy' 

(ie=0.13, mediated by 'IWB confidence', 'IWB competence', AICT and AIWB), 

'Freq IWB use by teacher' (ie=0.12 mediated by AIWB), 'Freq Computer Use away 

from school' (ie=0.04 mediated by 'Computer Literacy', 'IWB confidence', 'IWB 

competence', AICT and AIWB) and 'IWB installed in classroom' (ie=0.03, mediated 

by 'Freq IWB Use by teacher' and AIWB) and 'Internet access at school' (ie=0.02, 

mediated by 'Freq Computer Use School', 'Freq computer use away from school', 

'Computer Literacy', 'IWB confidence',  'IWB competence', AICT and AIWB) were 

found to have only a small effect on CIIWB. Thus the computer literacy of the 

students, their computer use away from school, the availability of IWB in their 

classrooms, frequency of IWB use by their teachers and access to the internet at 

school slightly impact the classroom interactions among the students and their 

teachers in a positive way. 

Three more factors, 'ICT away from school' (ie=0.01), 'Year level' (ie=0.01) and 

'Freq computer use school' (ie=0.01), had impact on CIIWB, but these impacts 

were negligible as their path coefficients were below 0.02. So these factors are not 

included in the interpretation. 
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9.3.2.11 Surface Learning Approach using IWB (SLA) 

'Surface Learning Approach using IWB' (SLA) of the students (in terms of Surface 

Motive and Surface Strategy) was a key construct in the path model depicted in 

Figure 9.2. Table 9.4 shows that it was directly influenced by two factors, Gender 

(students) and 'Computer Literacy'. Both these factors showed a negative 

association with SLA. 

Gender (male=0, female=1) of the students showed a medium value of path 

coefficient (β= -0.22), the negative sign meaning that the male students are likely to 

be more inclined towards using a surface learning approach as compared to the 

female students when IWB is used.  

The second factor i.e. 'Computer Literacy' yielded in a small negative direct effect 

(β= -0.12) meaning that students who considered themselves to be more computer 

literate were less likely to use a surface learning approach (in terms of surface 

motive and surface strategy) when IWB is used. In other words, less computer 

literate students tend use more surface learning approach when taught using IWB. 

These two variables i.e. Gender and 'Computer Literacy' accounted for 62% 

variance of SLA as shown by the R2 value (0.62) in the Figure 9.2 and Table 9.4. 

There were two other factors which were found to have a very small indirect effect 

on SLA. Both these factors had a negative sign of path coefficient. These factors 

were 'Freq Computer Use away from school' (ie= -0.04, mediated by 'Computer 

Literacy') and 'Internet access at school' (ie= -0.02, mediated by 'Freq Computer 

Use School', 'Freq Computer use away from school' and 'Computer Literacy'). This 

means that those students who use computers more frequently away from school, 

and those who have internet access at school, are slightly less likely to use surface 

learning approach when taught using IWB. 

Three factors, 'ICT away from school'(ie= -0.01), 'Freq Computer Use School' (ie= 

-0.01) and 'Year level' (ie= -0.005) showed less than the minimum value for path 

coefficient, so they are excluded from the interpretation. 
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9.3.2.12 Deep Learning Approach using IWB (DLA) 

Results presented in Table 9.4 show that there was one factor which was found to 

have direct effect on the perceived 'Deep Learning Approach using IWB' (DLA) of 

the students. This factor was CIIWB (Classroom interactions using IWB, β= 0.37). 

The positive sign of the path coefficient means that when students experience more 

interactive or enhanced interactive use of IWB in the classrooms, they are more 

likely to choose a deep approach towards learning (in terms of deep motive and 

deep strategy). Further, the R2 value (0.14) indicates that 14% of the variance of 

DLA has been accounted for by the CIIWB variable in the model shown in the 

Figure 9.2.  

Apart from this, 'Attitudes towards IWB' (AIWB) was found to have a significant 

indirect effect on DLA (ie= 0.19). Its effect was mediated by CIIWB and the 

positive sign indicated that the students with more positive attitudes towards IWB 

tend to adopt a more deep learning approach when the IWB is used. 

There were six more factors which had a small indirect effect on DLA. The first 

two among these were 'IWB competence' (ie=0.07, mediated by CIIWB) and 'IWB 

confidence' (ie= 0.06, mediated by 'IWB competence' and CIIWB). This indicates 

that higher competence level, and higher confidence level in using IWB, is 

associated with the students to use more deep learning approach when taught using 

IWB.   

The indirect association of AICT (ie= 0.05, mediated by AIWB and CIIWB) and 

'Computer Literacy' (ie=0.05, mediated by 'IWB confidence', 'IWB competence', 

AICT, AIWB and CIIWB) with DLA was very small and indicated that positive 

attitudes of students towards ICT and high computer literacy encourage the 

students slightly towards using a deeper approach to learning when IWB is used. 

'Freq IWB use by teacher' also impacted DLA, although its impact was also very 

small (ie=0.04, mediated by AIWB and CIIWB). Thus teachers use IWB more 

frequently in the classroom, is associated with a deeper learning approach.  
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Similarly frequency of computer use by students away from school (ie= 0.02) also 

had a slight positive influence on DLA through 'Computer Literacy', 'IWB 

confidence', 'IWB competence', AICT, AIWB and CIIWB.  

The factors which were not considered for interpretation (path coefficient less than 

0.02) were 'Internet access at school' (ie=0.01), 'IWB installed in classroom' (0.01), 

'ICT away from school' (ie=0.005), 'Year level' (ie=0.004) and 'Freq computer use 

school' (ie= 0.003). 

9.3.2.13 Learning Outcomes using IWB (LO) 

'Learning Outcomes using IWB' (LO) was the final construct in the student path 

model, and it refers to the students' perception of the quality of learning outcomes 

when taught using IWB in terms of Remembering, Understanding, Applying, 

Analysing, Evaluating and Creating. It can be seen in Table 9.4 that three factors 

were found to have direct effect on LO. These were 'Attitudes towards IWB' 

(AIWB), 'Deep Learning Approach using IWB' (DLA) and 'Surface Learning 

Approach using IWB' (SLA). All these constructs showed a positive influence on 

LO. AIWB had both direct (β=0.46) and indirect (ie=0.10) effects on LO resulting 

in a large total path coefficient, te=0.56. This is clear evidence that attitudes of the 

students towards IWB have a strong effect on student's perception of their learning 

outcomes using IWB: students with more favourable attitudes towards IWB are 

more likely to have higher level perceived learning outcomes when taught using 

IWB. The R2 value (0.57) clearly indicates that 57% of variance of LO has been 

accounted for by AIWB, DLA and SLA variables including in single level path 

model for students as shown in Figure 9.2.  

Among two other latent variables, it was clear that DLA (β=0.50) yielded a much 

higher path coefficient as compared to SLA (β=0.14). So the influence of DLA on 

LO was much stronger than the influence of SLA. This indicates that when IWB is 

used, the perceived deep learning approach of the students influenced their 

perceived learning outcomes more than their perceived surface learning approach. It 

is highly likely that the deeper the learning approach chosen by the students using 
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IWB the better are their perceived learning outcomes using IWB. But, on the other 

hand, students' perceived surface learning approach using IWB only had small 

positive influence on the perceived learning outcomes of the students. 

Further, there were two more factors which were found to have medium indirect 

effects on LO: these were 'Classroom Interactions using IWB' (CIIWB, ie=0.18) 

and 'Attitudes towards ICT' (AICT, ie=0.16). Among these, CIIWB was mediated 

by DLA and this association suggests that when the IWB is used in the classroom in 

an interactive or enhanced interactive way, it is likely to yield better perceived 

learning outcomes. The indirect effect of AICT on LO included two pathways; the 

first one included only AIWB as a mediator and the second included AIWB, CIIWB 

and DLA as mediating factors. This association shows that students with more 

positive attitudes towards ICT tend to have the perception of better learning 

outcomes when using IWB. 

Seven more factors were identified which had small indirect influences on LO. 'Freq 

IWB use by teacher' was the first among them with a path coefficient of 0.13 

(mediated by AIWB, CIIWB and DLA). Next was 'Computer Literacy' which 

showed a very small path coefficient i.e. 0.07 (mediated by AICT, AIWB, CIIWB, 

DLA and SLA). Both these coefficients had a positive sign which shows that the 

students who consider themselves highly computer literate, and whose teachers use 

IWB more frequently in classrooms, are likely to have slightly better perceived 

learning outcomes.  

'IWB competence' (ie=0.04, mediated by CIIWB and DLA), 'IWB installed in 

classroom' (ie=0.04, mediated by 'Freq IWB use by teacher', AIWB, CIIWB and 

DLA) and 'IWB confidence' (ie=0.03, mediated by 'IWB competence', CIIWB and 

DLA) were also found to have only a small positive influence on LO, meaning that 

the perceived learning outcomes, when using IWB, are slightly likely to be better 

whose IWB is installed in their classrooms and when students are more competent 

and confident in using IWB.  



222 
 

The gender of students also showed a very small indirect path coefficient (ie= -

0.03). Its effect was mediated by 'Surface Learning Approach using IWB' (SLA). Its 

negative sign indicates that when IWB is used, male students tend to believe they 

have slightly better learning outcomes than female students, although this difference 

was tiny. 'Freq Computer use away from school' was also found to have a very small 

effect (ie=0.02) on LO through 'Computer Literacy', 'IWB confidence', 'IWB 

competence', CIIWB, DLA, AICT and AIWB. The positive sign is an indication 

that students who used more computers away from school perceive slightly better 

learning outcomes when taught using IWB.  

The factors not included in the interpretation, due to path coefficient values less 

than 0.02, were 'Internet access at school' (0.01), 'Year level' (0.01), ICT away from 

school' (0.01) and 'Freq Computer Use School' (0.004). 

9.3.3 Model Fit Summary for Student Level Path Model 

The goodness of fit of the student level path model was assessed in order to 

determine how the model fitted the data. The fit indexes described in Chapter 6 

were used for this purpose. These indexes were χ2/DF (chi-square divided by the 

number of degrees of freedom), GFI (goodness-of-fit-index), TLI (Tucker-Lewis 

Index), CFI (comparative fit index), and RMSEA (root mean square error of 

approximation).  

The Model Fit Summary obtained in the Output for this student level path model 

(Figure. 9.2) showed a χ2/DF value of 2.194 which is lower than the upper limit of 

the χ2/DF (>5) (Darmawan, 2003, p. 96) and indicated that this model fitted the 

data well. The other indices i.e., GFI (0.81), TLI (0.86) and CFI (0.87) also indicated 

a good fit for the model because their values were close to 0.90 (Byrne, 2010, pp. 

77-79). Further, a good fit for this model was also indicated by RMSEA value (0.07) 

which was close to zero (Darmawan, 2003, p. 96). 

It is also important to mention a small modification (arrow between error terms) 

which was made to improve the model based on the modification indices suggested 

by the AMOS program.  As can be seen in Figure 9.2, two error terms, e15 and e16 
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are correlated to each other (0.54) and have positive associations, which were 

statistically significant at p<0.001. 

9.4 Summary 

Single level path analysis was used to examine the relationships among different 

variables at the student level. The results of the measurement models showed that 

the observed variables (OVs) showed significant loadings on their corresponding 

latent variables (LVs) meaning that all the LVs (AICT, AIWB, CIIWB, SLA, DLA 

and LO) were well represented by their OVs. 

The results of structural model showed that when IWB is used, the perceived 

learning outcomes of the students were strongly and positively influenced by their 

attitudes towards IWB and by their perceived deep learning approach. Furthermore, 

when the students were taught using IWB, their inclination towards deep learning 

approach also had a strong positive effect on their perceived learning outcomes. 

Also, when IWB was used, the tendency of the students to adopt a surface learning 

approach had a much smaller influence on their perceived learning outcomes in 

comparison to deep learning approach.  

Further the perceived deep learning approach was very strongly influenced by the 

kind of interactions taking place between the students and teachers. This influence 

was positive in nature, meaning that if the IWB is used in an interactive or enhanced 

interactive way, the students see themselves adopting a deeper approach of learning. 

The classroom interactions using IWB were positively influenced by the attitudes of 

the students towards IWB which was positively affected by the attitudes of the 

students towards ICT. Apart from this, various demographic factors including year 

level, gender, computer literacy, IWB competence and confidence also showed 

small effect on the deep learning approach and learning outcomes of the students 

through classroom interactions using IWB. Along with these was the impact of 

environmental factors like internet access at school, frequency of computer use at 

and away from school, ICT availability away from school, availability of IWB in the 

classroom and frequency of IWB use by teachers. 
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These findings provides an understanding of the students' perception of their 

learning (approaches and outcomes) using IWB, how these are impacted by their 

attitudes towards IWB and ICT, and most importantly by different kinds of IWB 

use in the classrooms, along with various other factors which show similar but 

lesser effects on it.  
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Chapter 10  
Hierarchical Linear Modeling 

10.1 Introduction  

It was mentioned in Chapter Three that the data for this study came from three 

different levels i.e. School level, Teacher level and Student level. The variables at 

these levels were likely to have multi-level relationships among each other. In 

Chapters Eight and Nine, single level path analyses were undertaken, using AMOS 

software, to explore the relationships among the variables at Teacher and Student 

level separately. The single level path analysis for School level was not conducted 

because of the very small number of units (12) at this level. These single level 

analyses did not take into consideration the hierarchical nature of the data and so 

did not provide any findings regarding the multi-level relationships among the 

nested variables present at different levels of investigation (Kaplan, 2009). So, with 

the purpose of investigating the relationships among the variables at different levels, 

another statistical technique i.e. Hierarchical Linear Modeling (abbreviated as HLM) 

was used in this study (Darmawan & Keeves, 2009). HLM is a technique which is 

used to analyse the variables at different levels (three levels in this study) 

"simultaneously in order to find out the factors that affect the outcome variable (the 

dependent variable)" (Darmawan, 2003, p. 158). The statistical software used for 

this purpose was Hierarchical Linear Modeling (HLM) program (version 6.08) 

(Raudenbush, Bryk, & Congdon, 2009).  

In this chapter, the results of the HLM analysis (three-level modeling) undertaken in 

this study are given, and these include findings related to the direct effects from 

various levels and also the interaction effects between the variables at three different 

levels i.e. student level, teacher level and school level. It should be noted that the 

sample size at student level was 269; teacher level was 18; and at school level, the 

sample size was 9. The findings related to two separate three-level models are given 

i.e. Three-Level Deep Learning Approach using IWB Model, in which students' 

perceived deep learning approach using IWB (DLA) is an outcome variable and 
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Three-Level Learning Outcomes using IWB Model, in which students' perceived 

learning outcomes using IWB (LO) is an outcome variable. The decision of 

selecting these two models was based on the fact that this research was aimed to 

investigate the impact of IWB use on student learning and deep learning approach 

(DLA) and learning outcomes (LO) were the two most important factors identified 

in the research literature to represent student learning (Biggs et al., 2001; 

Krathwohl, 2002), so it was decided to further explore both these two factors using 

HLM techniques. The surface learning approach (SLA), which was another learning 

related factor, was not used because it is a well-known fact that surface learning 

approach is not associated with better quality of learning outcomes (Biggs et al., 

2001) and secondly, there was no link found between any kind of classroom IWB 

use and the surface learning approach in the student level path analysis. Before 

discussing the findings, a description about the HLM procedure is given which also 

includes details about the model building and trimming process used in HLM 

analysis. 

10.2 Hierarchical Linear Modeling (HLM)  

Hierarchical linear modeling (HLM) is a regression technique that was particularly 

designed to handle the hierarchical structure of educational data (Raudenbush & 

Bryk, 1986). HLM is also called multilevel modeling because this technique is used 

to investigate the hierarchical nature of data collected at multiple levels. HLM is 

designed to overcome the limitations of single-level data analysis techniques, such as 

single level path analysis where the aggregation or disaggregation of data leads to 

either the loss of information or the violation of the assumption of independent 

observations (Darmawan, 2003, p. 86). Further, single-level procedures also do not 

estimate the interaction effects across levels (Darmawan, 2003, p. 86). HLM can 

explain the effects by (1) improving the estimation of individual effects; (2) 

modeling cross-level effects; (3) partitioning variance-covariance components 

among different level of variables (Bryk & Raudenbush as cited in Darmawan, 2003, 

p. 86). 



227 
 

The main assumptions of HLM procedure are that the researched variables are 

independent, and normally distributed (Darmawan, 2003, p. 86). So HLM requires a 

properly specified model in order to avoid biased estimates of relationships. Further 

the outcome is a linear function of the regression coefficients. It also assumes that 

the independent errors are normally distributed (Bryk & Raudenbush as cited in 

Darmawan, 2003, p. 86). There are also some technical problems associated with 

using the HLM technique. The first problem is that HLM does not allow the 

construction of latent variables, so it is necessary to combine the observed variables 

outside HLM, using factor scoring or other such techniques, to develop constructs. 

Secondly, "HLM does not permit the modeling of indirect effects between 

variables"(Darmawan, 2003, p. 86). Further, in HLM analysis, only one dependent 

variable can be analysed at one time (Darmawan, 2003, p. 159).  

10.2.1 Model Building and Specification in HLM 

According to Bourbour and Bjorklund (2014), the data analysis using HLM requires 

four steps:  

1. The type of model to be fitted must be decided on.  

2. An appropriate Multivariate Data Matrix (MDM) file must be created.  

3. The model is specified and various statistical and output options specified.  

4. The model is run, after which model-based graphs can be obtained.  

As mentioned above, the data for this study were collected at three different levels 

i.e. School level, Teacher level and Student level, so a three-level HLM model was 

developed and examined using the HLM6/3L program.  

After deciding the type of model, the next step was to build the Model which began 

with creating an MDM file. It should be noted that three SPSS data files (one for 

each level) were used to construct the MDM file. These files were linked to each 

other by common Level-2 and Level-3 unit ID (Darmawan, 2003, p. 87). This 

MDM file was then used as an input file for all the subsequent analyses because it 

helped in faster computation (Bourbour & Bjorklund, 2014). 
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The next step was to specify the model. In HLM, the basic model specification 

includes five steps (Bourbour & Bjorklund, 2014):  

1. Specifying the level-1 model: this defines a set of level-1 coefficients to be 

computed for each level-2 unit.  

2. Specifying a level-2 structural model to predict each of the level-1 

coefficients. 

3. Specifying the level-1 coefficients to be viewed as random or non-random.  

4. Specifying the level-3 structural model to predict each of the level-2 

coefficients. 

5. Specifying the level-2 coefficients to be viewed as random or non-random. 

A linear model was obtained after completing the above stated five steps. The next 

phase of model specification was to select the type of outcome variable (Bourbour 

& Bjorklund, 2014). As the focus of this research was to investigate the impact of 

adoption and utilization of IWB on the student learning, which included both the 

learning approach and learning outcomes, the 'Deep Learning Approach using IWB' 

and 'Learning Outcomes using IWB' were selected to be the outcome (dependent) 

variables for two separate three-level analyses. Therefore, two three-level HLM 

models were tested in this study: 

a) Perceived 'Deep Learning Approach using IWB' as the dependent variable 

i.e. Three-Level Deep Learning Approach using IWB Model. 

b) Perceived 'Learning outcomes using IWB' as the dependent variable i.e. 

Three-Level Learning Outcomes using IWB Model.  

10.2.2 Model Trimming in HLM 

Model trimming of both the above stated three-level models was performed in the 

same way. Firstly, the output file was examined to check the reliability estimates for 

random coefficients. The relationships which were showing low reliability i.e. below 

0.05 were treated as fixed because the low reliability estimates of a relationship is an 

indication that there is too much error associated with the relationship (Darmawan, 

2003, p. 87). Secondly, the variance components were examined in the 'Final 
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estimation of variance components' table and a comparison was made with the 

figures generated in the output of so-called 'fully unconditional' or 'null' model.  

 

 

 

 

 

 

 

 
 
 
 
 
 Figure 10.1: Three-Level Deep Learning Approach using IWB Model 

 
 
 
 

 

 

 

 

 

 

 

 Figure 10.2: Three-Level Learning Outcomes using IWB Model 
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This provides the indication of the amount of variance explained by the predictor 

variables at each level: these variables with low or minimum amount of variance 

explained by the predictors were removed (Bryk & Raudenbush, 2002). The third 

criterion which was used was the estimation of the gamma (γ) coefficients which 

was given in the 'Final estimation of fixed effects' table. It is important to mention 

that the estimation of the gamma (γ) coefficients were also interpreted as metric 

path coefficients (Darmawan, 2003, p. 87). The significance of gamma coefficients 

was showed by their corresponding t-ratio. Any variable which showed a t-ratio 

below 1.64 at p-value > 0.10 was removed from the model before moving on with 

further analysis (Popham & Sirotnik, 1992). 

10.3 Conceptual HLM models 

The main purpose of using HLM techniques in analysing the data in this study was 

to investigate what factors at student, teacher and school levels influence the 

perceived learning outcomes and deep learning approach of the students when IWB 

is used, and also how these factors interact with one another (Darmawan & Keeves, 

2002). As the intention was to examine the direct and the cross level interaction 

effects on two outcome (dependent) variables, so two hierarchical models were 

developed; Three-Level Deep Learning Approach using IWB Model and Three-

Level Learning Outcomes using IWB Model. The conceptual models depicting 

hierarchical linear modeling for these two outcome variables are given in Figure 

10.1 and Figure 10.2 respectively. 

10.4 Variables Used in Three-level HLM Models   

The selection of variables for the student level and teacher level of the three-level 

HLM was based on the findings of single-level path analysis conducted using 

AMOS. For the school level, all the variables present at that level were used because 

the single-level path analysis was not conducted for schools. Further, it was 

mentioned above that HLM does not allow the construction of the latent variables. 

To tackle this issue, the composite variables were used which were constructed by 

calculating the factor scores for each construct involved in the HLM model using 
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the factor scoring technique with SPSS software (Cox, 2010). Further, it should be 

noted that these variables were in the standardised form and allowed the direct 

comparison of coefficients of variables within the model (Pedhazur as cited in 

Darmawan, 2003, p. 159). Apart from the composite variables there were many 

unity mode variables used in both Deep Learning Approach using IWB and 

Learning Outcomes using IWB hierarchical models.  

The list of all the variables used in HLM models in this study is given in Table 10.1 

along with their description. It is necessary to point out that all the variables at the 

school level were the unity mode variables. At the teacher level, there were four 

unity mode variables; AGE, GENDER_T, TEACHING and GICU9. Further, at 

student level, there were nine unity mode variables, GENDER, YEARLEVEL, 

GICU3_1, GICU6_1, GICU7_1, GIWBU1_1, GIWBU2_1, GIWBU3_1, 

GIWBU4_1. Apart from these, all other variables were developed using the factor 

scoring technique. The detailed description of these variables can be seen in Table 

10.1. 

Table 10.1: List of Variables used in Three-Level HLM models  

Level 
Variable 
name 

Description 

School 
Level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TEACHERS Total number of Teachers in School 

STUDENTS Total number of Students in School 

ICTIL 
 

Level of ICT integration in the classrooms 
(1=Very low; 2=Below Average; 3=Average; 4=Above Average; 5=High; 
6=Very High) 

IWBALL IWBs installed in all classrooms 
(1=Yes; 2=No) 

CWIWB Number of classrooms with IWB installed 

YLAIWB Year levels that can have access to IWBs at a given time 
(1=Only One; 2=Less than Half; 3=Half; 4=More than Half; 5= All of them) 

TST On-site Technical support to the teachers 
(1=Yes; 2=No) 

TSS On-site Technical support to the students 
(1=Yes; 2=No) 

BIC Broadband Internet connection at school 
(1=Yes; 2=No) 

TIA Number of teachers with access to Internet 
(0=None; 1=Less than Half; 2=Half; 3=More than Half; 4=All of them) 

SIA Number of students with access to internet 
(0=None; 1=Less than Half; 2=Half; 3=More than Half; 4=All of them) 

ETUSA School encourages teachers to use more ICT 
(1=Yes; 2=No) 
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Table 10.1: List of Variables used in Three-Level Models (Contd.) 

Level 
Variable 
name 

Description 

School 
Level 
 

SASH Students have full access to software and hardware 
(0=Not at all; 1=Rarely; 2=Sometimes; 3=Half of the time; 4=Frequently; 
5=All the times) 

EPDSA School encourages teachers' ICT professional development 
(1=Yes; 2=No) 

SIWBTS School runs IWB training sessions 
(0=Not at all; 1=Yearly; 2=Half Yearly; 3=Quarterly; 4=Monthly; 
5=Fortnightly; 6=Weekly; 7=Twice in a week; 8=Daily) 

TASH Teachers have full access to software and hardware 
(0=Not at all; 1=Rarely; 2=Sometimes; 3=Half of the time; 4=Frequently; 
5=All the times) 

Teacher 
Level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AGE Age of the teacher 
(1=20-25; 2=26-30; 3=31-35; 4=36-40; 5=41-45; 6=46-Above) 

GENDER_T Gender of the teacher 
(0=Male; 1=Female) 

TEACHING Teaching Experience of the teacher 
(1=less than one year; 2=1-5 years; 3=6-10 years; 4=11-15 years; 5=16-20 
years; 6=21-above) 

GICU9 Frequency of computer use at school by the teacher 
(0=Never; 1=Occasionally; 2=Once in a week; 3=Almost twice a week; 4=Daily) 

IWB_SUPP IWB support available to the teacher 
(IWB technical support; IWB workshops; Encouragement to use IWB; and IWB 
help by school) 

COMP_LIT Computer literacy of the teacher 
(Computer experience; Computer competency; and Computer confidence of the teacher) 

IWB_LITE IWB literacy of the teacher 
(IWB competence; IWB confidence; and IWB experience of the teacher) 

AICT Attitude of the teacher towards ICT 

AIWB 
 

Attitude of the teacher towards IWB 
(General; Teaching; Motivational; Training) 

ATI_INFO Information Transmission/Teacher focused Teaching Approach 

ATI_CONC Conceptual Change/Student focused Teaching Approach 

CIIWB Classroom Interactions using IWB 
(Supported didactic; Interactive; Enhanced interactive) 

Student 
Level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GENDER Gender of the student 
(0=Male; 1=Female) 

YEARLEVEL Year Level of the student 
(Year 7-Year 12) 

GICU3_1 Internet access available to the student at School 
(0=No; 1=Yes) 

GICU6_1 Frequency of computer use by the student at School 
(0=Never; 1=Occasionally; 2=Once in a week; 3=Almost twice a week; 4=Daily) 

GICU7_1 Frequency of computer use by the student away from School 
(0=Never; 1=Occasionally; 2=Once in a week; 3=Almost twice a week; 4=Daily) 

GIWBU1_1 IWB installed in classroom 
(0=No; 1=Yes) 

GIWBU2_1 Frequency of IWB use by students' teacher 
(1=Occasionally; 2=Fortnightly; 3=Once in a week; 4=Almost twice a week; 
5=Daily) 

GIWBU3_1 IWB competence of the student 
(0=Novice; 10=Highly Competent) 



233 
 

Table 10.1: List of Variables used in Three-Level Models (Contd.) 

Level 
Variable 
name 

Description 

Student 
Level 
 

GIWBU4_1 IWB Confidence of the student 
(0=No Confidence; 10=Very Confident) 

ICT_AW_1 ICT available to the student away from School 
(Students own a computer; have computer and internet access away from school) 

COMP_L_1 Computer literacy of the student 
(Computer experience, computer competence and computer confidence of the students)  

AICT Attitude of the student towards ICT 
(Enjoyment; Importance; Anxiety) 

AIWB Attitude of the student towards IWB 
(Affective; Management; Support in Learning) 

CIIWB Classroom interaction using IWB 
(Supported Didactic; Interactive; Enhanced Interactive) 

DLA Deep Learning Approach of the student using IWB 
(Deep Strategy; Deep Motive) 

SLA Surface Learning Approach of the student using IWB 
(Surface Motive; Surface Strategy) 

LO Learning Outcomes of the student using IWB 
(Remembering; Understanding; Applying; Analysing; Evaluating; Creating) 

10.5 Hypothesised Models 

As mentioned above, two HLM models were analysed in this study; one with deep 

learning approach using IWB as outcome variable and the other with learning 

outcomes using IWB as an outcome variable. The hypothesised variables for three-

level deep learning approach using the IWB model are shown in Figure 10.3 which 

shows  16 variables at school level, 12 variables at teacher level and 15 variables at 

student level. Figure 10.4 shows the hypothesised model for learning outcomes 

using IWB, and this contained 16 variables at school level, 12 variables at teacher 

level and 17 variables at the student level. All these variables were hypothesised to 

influence the deep learning approach using IWB of the students. 

It is necessary to mention here that in this chapter, the terms level-1 and micro-level 

are used for the student level model. The other terms which are used for the teacher 

level model are level-2 and meso-level, and for the school level model the terms 

level-3 and macro-level are used interchangeably.    
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Figure 10.3: The hypothesised variables of the three-level Deep Learning Approach 

         using IWB model  

10.6 Three-Level Model Results 

The findings for both the HLM models in this study, i.e. three-level deep learning 

approach using IWB and three-level learning outcomes using IWB, are given 

separately in the following sections of this chapter. For each model, the results of 

the null (fully unconditional) model are given first followed by the model 

specification for each level and the findings of the full model. 
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Figure 10.4: The hypothesised variables of the three-level Learning Outcomes using 

         IWB model 

10.6.1 Three-Level Deep Learning Approach using the IWB 

Model 

With the purpose of investigating the effect of different factors present at student, 

teacher and school level on the deep learning approach of the students' outcomes 

using IWB, a three-level deep learning approach using IWB model was developed 

and analysed. The findings of this analysis are given in the following sections: 
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10.6.1.1 Null Model  

In the three-level deep learning approach model, the null represents the amount of 

variance in deep learning approach using the IWB variable that is allocated across 

student, teacher and school level.  

The equations representing fully unconditional model at all the three levels are given 

below. 

10.6.1.1.1 Level-1 Model 

Level-1 model is specified using the following equation:  

Yijk = π0jk + eijk             [1] 

where: 

Yijk  is the perceived deep learning approach using IWB of student i under 

 teacher j in school k; 

π0jk is the mean score of student perceived deep learning approach using IWB 

 under teacher j in school k; and 

eijk is a random error student effect, that is, the deviation of student ijk's score 

 from the teacher mean. 

In the above equation, the perceived deep learning approach using IWB of student i 

under the teacher j in the school k is considered to be equivalent to the teacher 

mean plus a random error. In other words, the fully unconditional model assumes 

no differences in the perceived deep learning approach using IWB between students 

within schools at level-1. It is assumed that each level-1 error, eijk, is normally 

distributed with the mean of zero and a constant level-1 variance, σ2 (Bryk & 

Raudenbush, 2002).  

The indices i, j, and k denote student, teacher and school where there are  

i = 1, 2, ....., Njk students under teacher j in school k; 

j = 1, 2, ......, Jk teachers within school school k; and 
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k = 1, 2, ......, K schools. 

10.6.1.1.2 Level-2 Model 

Level-2 model is specified using the following equation:  

π0jk = β00k + r0jk              [2] 

where: 

π0jk is the mean perceived student deep learning approach using IWB of teacher j 
 in school k;   

β00k is the mean perceived deep learning approach using IWB in school k; and  

r0jk is the random teacher effect, that is, the deviation of teacher jk's mean from 

 the school mean. 

In the level-2 equation, no predictors are specified that could contribute to explain 

difference between teachers, and the mean perceived student deep learning 

approach using IWB under teacher is considered to be equivalent to the mean 

perceived deep learning approach using IWB for that school plus random error. It is 

assumed that the random effect associated with teacher jk, r0jk, is normally 

distributed with the mean of zero and the variance τπ. With each of the K schools, 

the variability between teachers is assumed to be the same.  

10.6.1.1.3 Level-3 Model 

Level-3 model is specified using the following equation:  

β00k = γ000 + u00k           [3] 

where: 

β00k is the mean deep learning approach using IWB in the school k; 

γ000 is the grand mean deep learning approach using IWB across schools; and 

u00k is the random school effect, that is,  the deviation of the school k's from the 

grand mean. 

It is assumed that the random effect associated with school k, u00k, is normally 

distributed with the mean of zero and variance τβ. 
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10.6.1.1.4 Variability of Outcome variable 

The estimation of the proportions of variation in perceived deep learning approach 

using IWB among students, among teachers within schools and among schools can 

be calculated using the null model results as follows: 

At level-1,  

σ2/ (σ2 + τπ + τβ) is the proportion of variance that exists among students;     [4] 

At level-2, 

τπ/ (σ2 + τπ + τβ) is the proportion of variance among teachers within schools;  
   and            [5] 
At level-3, 

τβ/ (σ2 + τπ + τβ) is the proportion of variance among schools.      [6] 

Table 10.2 shows the results for null model with deep learning approach using IWB 

as the outcome variable.   

Table 10.2: Null Model Results: Three-Level Deep Learning Approach using 

IWB Model 

Final estimation of fixed effects (with robust standard errors): 

Fixed effects Coefficient Standard 
Error 

T-ratio Approx. 
d.f. 

P-value 

For       INTRCPT1, P0 
For INTRCPT2, B00 
INTRCPT3, G000 

 
 

-0.014 

 
 

0.08 

 
 

-0.17 

 
 
8 

 
 

0.872 

Final estimation of level-1 and level-2 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance 
component 

df Chi-
square 

P-value 

INTRCPT1,       R0 0.003 0.01 0.0002 9 7.43 >.500 
LEVEL-1,          E 0.99 0.98    

Final estimation of level-3 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance 
component 

df Chi-
square 

P-value 

INTRCPT1/ 
INTRCPT2,    U00 

0.385 0.15 0.023 8 16.40 0.037 

Statistics for current covariance components model 

Deviance 761.86 
Number of estimated parameters 4 
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10.6.1.2 Final Model 

The next step was to estimate the final model. The process of specifying the final 

model for the three-level deep learning approach using the IWB model is described 

below along with the equations used for this purpose.  

10.6.1.2.1 Final Level-1 Model 

In the process of specifying the level-1 (student-level) model for deep learning 

approach using IWB (DLA) as the outcome variable, the single-level path analysis 

findings for student level (Chapter 9) were used as a guideline to choose the 

possible predictors.  

To specify level-1 model, all the predictors that were found in AMOS analysis to be 

influencing DLA were entered at once. Then the predictors which were not 

showing significant path coefficients were removed one by one. It has been 

mentioned above in the model trimming section of this chapter that the significance 

of path coefficients is determined by the value of their corresponding t-ratio and the 

predictors which obtain t-ratio below 1.64 at p-value < 0.10 are considered 

insignificant and removed from the model before further analysis. In this analysis a 

step down approach of model trimming was used where the insignificant predictors 

were removed one at a time, starting from the one with the lowest t-ratio. The 

analysis was run each time after removing one predictor and this process was 

repeated until those variables left showed significant path coefficient.  

10.6.1.2.2 Final Level-2 model  

After specifying the level-1 model, an exploratory analysis was done to check 

whether each level-2 (teacher-level) variable should be included in the model. The 

variables which obtained t-values greater than 2.00 were entered at level-2 and the 

model trimming process explained in the above section was used to remove the 

variables with insignificant path coefficients and to generate the final level-2 model.   
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10.6.1.2.3 Final Level-3 Model 

Level-3 (school-level) model was also specified in a similar way to the level-2 model. 

The variables at level-3 were entered based on the t values obtained in exploratory 

analysis, and the step down approach was used to drop the variables with 

insignificant coefficients. This process was repeated until a final three-level model 

was obtained.  

10.6.1.2.4 Final Three-Level Model 

The final three-level deep learning approach using IWB model is specified by the 

following equations: 

Level-1 model 

Yijk = π0jk + π1jk (CIIWB) + eijk           [7] 

Level-2 model 

π0jk =  β00k + β01k (IWB_SUPP) + r0jk            [8] 

π1jk =  β10k +  β11k (AGE) + β12k (IWB_LITE) +  β13k (COMP_LIT)     [9] 

Level-3 model 

β00k = γ000 + γ001 (ICTIL) + u00k         [10] 

β01k = γ010             [11] 

β10k = γ100 + γ101 (SASH)           [12] 

β11k = γ110            [13] 

β12k = γ120            [14] 

β13k = γ130            [15] 

By substituting level-3 equations (Equations 10 to 15) into level-2 equations 

(Equations 8 and 9), level-2 equations are represented by: 

π0jk = γ000 + γ001 (ICTIL) + γ010 (IWB_SUPP) + u00k + r0jk     [16] 

π1jk = γ100 + γ101 (SASH) + γ110 (AGE) + γ120 (IWB_LITE) + γ130 (COMP_LIT) [17] 

By substituting level-2 equations (Equations 16 and 17) into the level-1 equation 

(Equation 7), the final model is represented by: 
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Yijk = γ000 + γ001 (ICTIL) + γ010 (IWB_SUPP) + γ100 (CIIWB) + γ101 (SASH) 

(CIIWB) + γ110 (AGE) (CIIWB) + γ120 (IWB_LITE) (CIIWB) + γ130 (COMP_LIT)  

 (CIIWB) + uo0k + r0jk + eijk       [18] 

This equation illustrates that the students' perceived deep learning approach using 

IWB may be viewed as a function of the overall intercept (γ000), three main effects, 

four cross-level effects and a random error (u00k +  r0jk + eijk). The main effects are 

the direct effects from classroom interactions using IWB (CIIWB) from level-1; 

IWB support available to teacher (IWB_SUPP) from level-2; and level of ICT 

integration in the classrooms (ICTIL) from level-3 of the model. The cross level 

interaction effect involves the interaction of the age of the teachers (AGE), IWB 

literacy of the teachers (IWB_LITE) and computer literacy of the teachers 

(COMP_LIT) from level-2 and frequency of full access to software and hardware to 

students (SASH) from level-3 with CIIWB from level-1.  

Table 10.3 shows the final model results for three-level deep learning approach 

using IWB model and it can be seen that one level-1 variable i.e. CIIWB had an 

effect on the perceived deep learning approach of the students. Further, one level-2 

variable i.e. AGE interacted with CIIWB in influencing a deep learning approach as 

did one level-3 variable i.e. SASH.  
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Table 10.3: Final Model results: Three-Level Model of Deep Learning 

 Approach using IWB 

Final estimation of fixed effects (with robust standard errors): 

Fixed Effect 
Coefficient 

Standard 
Error 

T-ratio 
Approx 

d.f. 
P-value 

For       INTRCPT1, P0 

    For INTRCPT2, B00 

      INTRCPT3, G000 

              ICTIL, G001 

    For IWB_SUPP, B01 

      INTRCPT3, G010        

-0.072222 

0.285673  

 

0.185125     

0.050740 

0.055797 

 

0.030197       

-1.423 

5.120 

 

6.131           

7 

7 

 

16 

0.198 

0.001 

 

0.000 

For   CIIWB slope, P1 

    For INTRCPT2, B10 

      INTRCPT3, G100   

               SASH, G101 

    For      AGE, B11 

      INTRCPT3, G110   

    For IWB_LITE, B12 

      INTRCPT3, G120 

    For COMP_LIT, B13 

      INTRCPT3, G130       

 

 

0.443546 

0.112187     

 

0.043204 

     

-0.206296   

 

 0.194380     

 

 

0.043075 

0.030876       

 

0.016086  

      

0.081588 

     
0.053715       

 

 

10.297 

3.633           

 

2.686 

  

-2.529 

               
3.619       

 

 

261 

261 

 

261 

 

261 

 

261     

 

 

0.000 

0.001 

 

0.008 

 

0.012 

 

0.001       

Final estimation of level-1 and level-2 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance    
Component 

df Chi-
square 

P-value 

INTRCPT1,        R0       0.001 0.00735 0.00005 8 9.47349 0.303 

level-1,       E         0.89401 0.79925    

Final estimation of level-3 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance    
Component 

df Chi-
square 

P-value 

INTRCPT1/ 

INTRCPT2, U00      

 

0.002 

 

0.00670        

 

0.00004           

 

7 

 

10.52140     

 

0.160 

Statistics for current covariance model 

Deviance 703.14 

Number of estimated parameters 11 

The results given in the above table are also illustrated in Figure 10.5 in the form of 

a three-level model.  
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Figure 10.5: Three-Level Model of Deep Learning Approach using IWB 

It can be seen in this model that students' perceived classroom interaction using 

IWB (CIIWB, 0.444) has a direct positive and strong effect (Cohen, 1988) on their 

perceived deep learning approach (DLA). It is a clear indication that the students 

who experience a more interactive or enhanced interactive classroom environment 

using IWB are very likely to adopt more perceived deep learning approach. These 

findings are consistent with the findings of single-level path analysis for students 

(Chapter 9), where CIIWB was found to have a direct positive effect on DLA.  

The second direct predictor for DLA comes from level-2, which is the IWB support 

(IWB_SUPP, 0.185) available to the teachers at their schools in the form of IWB 

technical support; IWB workshops; encouragement to use IWB; and IWB help. The 

positive sign of the coefficient indicates that the more the teachers have IWB 

related support from the school, the more likely it is for the students to adopt a 
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deeper learning approach when taught using IWB. The third direct predictor is from 

level-3, which represents the level of ICT integration in the classrooms (ICTIL, 

0.286). The positive sign of the coefficient indicates that it is likely that the higher 

the level of ICT integration in the classroom the deeper is the learning approach 

adopted by the students using IWB. Both the level-2 and level-3 predictors point 

out that the ICT infrastructure of the school, in the form of ICT integration and 

IWB related support available to the teachers, plays an important role in 

encouraging the students to adopt a deep approach to learning when taught using 

IWB.  

10.6.1.3 The Cross-Level Interaction Effects   

Apart from the direct effect of predictors from all the three levels, it can be seen in 

Figure 10.5, that three variables from level-2 (AGE, IWB_LITE and COMP_LIT), 

and one variable from level-3 (SASH), are showing cross-level interaction effect on 

DLA (outcome variable). This cross-level interaction effect of each of these 

variables is discussed separately in the following sections. 

10.6.1.3.1 Interaction Effect of age of the teachers (AGE) with students' 
perceived classroom interactions using IWB (CIIWB)  

In order to discuss this interaction effect in details, parts of equation for the final 

model [18] involving AGE and CIIWB are taken and the remaining terms set to 

zero.   

Yijk = γ000 + γ100 (CIIWB) + γ110 (AGE) (CIIWB)     [19] 

Where (see Table 10.3) 

γ000 = -0.072 

γ100 = 0.443 

γ110 = 0.043 

Hence: 

Yijk = -0.072 + 0.443 (CIIWB) + 0.043 (AGE) (CIIWB)     [20] 
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Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on CIIWB and AGE (i), 

b) one standard deviation above average on CIIWB and one standard deviation 

below the average on AGE (ii), 

c) one standard deviation below the average on CIIWB and one standard 

deviation above the average on AGE (iii), 

d) one standard deviation below the average on CIIWB and one standard 

deviation below the average on AGE (iv), 

e) average on CIIWB and one standard deviation above the average on 

AGE(v), 

f) average on CIIWB and one standard deviation below the average on AGE 

(vi). 

Consequently, the coordinates were: 

i. more AGE and high CIIWB (AGE = 1.87; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.043 (1.87) (1) = 0.451 

ii. more AGE and low CIIWB (AGE = 1.87; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.043 (1.87) (-1) = -0.595 

iii. less AGE and high CIIWB (AGE = -1.87; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.043 (-1.87) (1) = 0.291 

iv. less AGE and low CIIWB (AGE = -1.87; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.043 (-1.87) (-1) = -0.435 

v. average AGE and high CIIWB (AGE = 0; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.043 (0) (1) = 0.371 

vi. average AGE and low CIIWB (AGE = 0; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.043 (0) (-1) = -0.515 

These coordinates were used generate Figure 10.6.  
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Figure 10.6: Interaction Effect of age of the teachers (AGE) with students'        
         perceived classroom interactions using IWB (CIIWB)  

The results in the Table 10.3 and the Figure 10.5 show that the average age of the 

teachers (AGE) interacted with students' perceived classroom interactions using 

IWB (CIIWB) with an interaction effect coefficient, γ = 0.043. This suggests that, in 

general, the age of the teachers has the positive effect on the slope of the students' 

perceived classroom interactions using IWB. And CIIWB has positive influence on 

the students' perceived deep learning approach using IWB (DLA) i.e. when the 

students experience more interactive or enhanced interactive classroom 

environment using IWB, they tend to adopt a deeper learning approach.  

The graph depicting the cross-interaction effect of AGE with CIIWB in the Figure 

10.6 shows that the strength of the effect of CIIWB on DLA varies according to 

the difference in the age of the teachers. When the students are taught by older 

teachers using IWB, the effect of CIIWB on their DLA is stronger than average, but 

when they are taught by younger teachers the effect of CIIWB on DLA becomes 

weaker.   
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10.6.1.3.2 Interaction Effect of IWB literacy of the teachers 

(IWB_LITE) with students' perceived classroom interactions using 

IWB (CIIWB)  

In order to discuss this interaction effect in details, parts of equation for the final 

model [18] involving IWB_LITE and CIIWB are taken and the remaining terms set 

to zero.   

Yijk = γ000 + γ100 (CIIWB) + γ120 (IWB_LITE) (CIIWB)    [21] 

Where (see Table 10.3) 

γ000 = -0.072 

γ100 = 0.443 

γ120 = -0.206 

Hence: 

Yijk = -0.072 + 0.443 (CIIWB) - 0.206 (IWB_LITE) (CIIWB)    [22] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on CIIWB and IWB_LITE (i), 

b) one standard deviation above average on CIIWB and one standard deviation 

below the average on IWB_LITE (ii), 

c) one standard deviation below the average on CIIWB and one standard 

deviation above the average on IWB_LITE (iii), 

d) one standard deviation below the average on CIIWB and one standard 

deviation below the average on IWB_LITE (iv), 

e) average on CIIWB and one standard deviation above the average on 

IWB_LITE (v), 

f) average on CIIWB and one standard deviation below the average on 

IWB_LITE (vi). 

Consequently, the coordinates were: 

i. more IWB_LITE and high CIIWB (IWB_LITE = 1; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) - 0.206 (1) (1) = 0.165 

ii. more IWB_LITE and low CIIWB (IWB_LITE = 1; CIIWB =-1) 
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Y (DLA) = -0.072 + 0.443 (-1) - 0.206 (1) (-1) = -0.309 

iii. less IWB_LITE and high CIIWB (IWB_LITE = -1; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) - 0.206 (-1) (1) = 0.577 

iv. less IWB_LITE and low CIIWB (IWB_LITE = -1; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) - 0.206 (-1) (-1) = -0.721 

v. average IWB_LITE and high CIIWB (IWB_LITE = 0; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) - 0.206 (0) (1) = 0.371 

vi. average IWB_LITE and low CIIWB (IWB_LITE = 0; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) - 0.206 (0) (-1) = -0.515 

These coordinates were used generate Figure 10.7.  

 

Figure 10.7: Interaction Effect of IWB literacy of the teachers (IWB_LITE) with 
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environment using IWB, they tend to adopt a deeper learning approach. Further it 

can also be seen in Table 10.3 and Figure 10.5 that the average level of IWB literacy 

of the teachers (IWB_LITE) interacted with students' perceived classroom 

interactions using IWB (CIIWB) with an interaction effect coefficient, γ = -0.206. 

This suggests that, in general, the average level of IWB literacy of the teachers has a 

negative effect on the slope of the students' perceived classroom interactions using 

IWB (CIIWB) which leads to students' perceived deep learning approach (DLA). 

The graphical representation of this cross-level interaction effect in the Figure 10.7 

reveals that the strength of the effect of CIIWB on LO varies according to the 

levels of the IWB literacy of the teachers. It shows that when the IWB literacy of 

the teacher is high, the effect of CIIWB on LO is weaker. On the other hand, when 

the IWB literacy of the teachers is low, the effect of CIIWB on LO becomes 

stronger.    

10.6.1.3.3 Interaction Effect of computer literacy of the teachers 

(COMP_LIT) with students' perceived classroom interactions using 

IWB (CIIWB)  

In order to discuss this interaction effect in details, parts of equation for the final 

model [18] involving COMP_LIT and CIIWB are taken and the remaining terms set 

to zero.   

Yijk = γ000 + γ100 (CIIWB) + γ130 (COMP_LIT) (CIIWB)    [23] 

Where (see Table 10.3) 

γ000 = -0.072 

γ100 = 0.443 

γ130 = 0.194 

Hence: 

Yijk = -0.072 + 0.443 (CIIWB) + 0.194 (COMP_LIT) (CIIWB)    [24] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on CIIWB and COMP_LIT (i), 
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b) one standard deviation above average on CIIWB and one standard deviation 

below the average on COMP_LIT (ii), 

c) one standard deviation below the average on CIIWB and one standard 

deviation above the average on COMP_LIT (iii), 

d) one standard deviation below the average on CIIWB and one standard 

deviation below the average on COMP_LIT (iv), 

e) average on CIIWB and one standard deviation above the average on 

COMP_LIT (v), 

f) average on CIIWB and one standard deviation below the average on 

COMP_LIT (vi). 

Consequently, the coordinates were: 

i. more COMP_LIT and high CIIWB (COMP_LIT = 1; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.194 (1) (1) = 0.565 

ii. more COMP_LIT and low CIIWB (COMP_LIT = 1; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.194 (1) (-1) = -0.709 

iii. less COMP_LIT and high CIIWB (COMP_LIT = -1; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.194 (-1) (1) = 0.177 

iv. less COMP_LIT and low CIIWB (COMP_LIT = -1; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.194 (-1) (-1) = -0.321 

v. average COMP_LIT and high CIIWB (COMP_LIT = 0; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.194 (0) (1) = 0.371 

vi. average COMP_LIT and low CIIWB (COMP_LIT = 0; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.194 (0) (-1) = -0.515 

These coordinates were used generate Figure 10.8.  

As mentioned above, when the students experience a more interactive or enhanced 

interactive classroom environment using IWB they tend to adopt a deeper learning 

approach. Further, the results in the Table 10.3 and the Figure 10.5 show that the 

average level of computer literacy of the teachers (COMP_LIT) interacted with 

students' perceived classroom interactions using IWB (CIIWB) with an interaction 

effect coefficient, γ = 0.194. This suggests that, in general, the average level of 
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computer literacy of the teachers has the positive effect on the slope of the 

students' perceived classroom interactions using IWB (CIIWB) leading to students' 

perceived deep learning approach using IWB(DLA).  

The graph in the Figure 10.8 shows that the strength of the effect of CIIWB on 

DLA varies according to the categories of the computer literacy of the teachers. 

When the computer literacy of the teacher is high, the effect of CIIWB on DLA is 

stronger. In other words, the more the students experience interactive or enhanced 

interactive classroom environment using IWB, the more they tend to adopt a 

deeper learning approach using IWB. On the other hand, when the computer 

literacy of the teachers is low, the effect of CIIWB on DLA becomes weaker.    

 

Figure 10.8: Interaction Effect of computer literacy of the teachers (COMP_LIT) 
  with students' perceived classroom interactions using IWB (CIIWB)  
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10.6.1.3.4 Interaction Effect of Students' full access to software and 
hardware (SASH) with students' perceived classroom interactions 
using IWB (CIIWB)  

In order to discuss this interaction effect in detail, parts of equation for the final 

model [18] involving SASH and CIIWB were taken and the remaining terms set to 

zero.   

Yijk = γ000 + γ100 (CIIWB) + γ101 (SASH) (CIIWB)     [25] 

Where (see Table 10.3) 

γ000 = -0.072 

γ100 = 0.443 

γ101 = 0.112 

Hence: 

Yijk = -0.072 + 0.443 (CIIWB) + 0.112 (SASH) (CIIWB)    [26] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on CIIWB and SASH (i), 

b) one standard deviation above average on CIIWB and one standard deviation 

below the average on SASH (ii), 

c) one standard deviation below the average on CIIWB and one standard 

deviation above the average on SASH (iii), 

d) one standard deviation below the average on CIIWB and one standard 

deviation below the average on SASH (iv), 

e) average on CIIWB and one standard deviation above the average on SASH 

(v), 

f) average on CIIWB and one standard deviation below the average on SASH 

(vi). 

Consequently, the coordinates were: 

i. high SASH and high CIIWB (SASH = 1.81; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.112 (1.81) (1) = 0.574 

ii. high SASH and low CIIWB (SASH = 1.81; CIIWB =-1) 
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Y (DLA) = -0.072 + 0.443 (-1) + 0.112 (1.81) (-1) = -0.718  

iii. low SASH and high CIIWB (SASH = -1.81; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.112 (-1.81) (1) = 0.168 

iv. low SASH and low CIIWB (SASH = -1.81; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.112 (-1.81) (-1) = -0.312  

v. average SASH and high CIIWB (SASH = 0; CIIWB =1) 

Y (DLA) = -0.072 + 0.443 (1) + 0.112 (0) (1) = 0.371 

vi. average SASH and low CIIWB (SASH = 0; CIIWB =-1) 

Y (DLA) = -0.072 + 0.443 (-1) + 0.112 (0) (-1) = -0.515 

These coordinates were used generate Figure 10.9.  

The graph in the Figure 10.9 shows a cross-level interaction effect of frequency of 

full access to software and hardware to the students (SASH) provided by schools, 

with students' perceived classroom interaction using IWB (CIIWB) which leads to 

students' perceived deep learning approach (DLA). Table 10.3 and Figure 10.5 

reveal that the interaction effect coefficient (γ) of average SASH on CIIWB is 0.112 

which means that in general the average frequency of full access to software and 

hardware of students at schools has the positive effect on the slope of the students' 

perceived classroom interactions using IWB (CIIWB).   

Further, the strength of the effect of CIIWB on DLA varied according to the 

categories of SASH, and the graphical representation of this is shown in Figure 

10.9. It is clear from this graph that when SASH is high i.e. when the schools 

provide full access to software and hardware more frequently to the students, the 

effect of CIIWB on DLA is stronger but when SASH is less i.e. less frequency of 

full access to software and hardware for students by schools, the effect of CIIWB 

on LO becomes weaker and drops below average.    
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Figure 10.9: Interaction Effect of Students' full access to software and hardware 

(SASH) with students' perceived classroom interactions using IWB (CIIWB) 

10.6.1.4 Estimates of Variance components 

In this study, the estimates of variance in perceived deep learning approach using 

IWB were obtained during the analysis of fully unconditional and the final deep 

learning approach using IWB models. These estimates are given in the first panel of 

Table 10.4. It can be seen in the second panel of Table 10.4 that there is 97.68% of 

the variance in the perceived deep learning approach using IWB can be attributed to 

student differences, and less than 0.02% can be attributed to differences between 

teachers and 2.30 % is between the schools. The information regarding the variance 

explained in this model is given in the third panel of this table. It shows that this 

model explained 18.23% of the variance between students, 76.19% of the variance 

is explained between teachers and 99.82% of variance is explained between the 

schools. 
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Table 10.4: Estimation of the Variance Components: Three-Level Deep 
 Learning Approach Model 

Model 
Estimation of Variance components 

between student 
(n = 269) 

between teacher 
(n = 18) 

between school 
(n = 9) 

fully unconditional model 0.97746 0.00021 0.02299 
final model 0.79925 0.00005 0.00004 

Variance at each level 

between student  0.97746/(0.97746 + 0.00021 + 0.02299) = 0.9768 = 97.68% 

between teacher 0.00021/(0.97746 + 0.00021 + 0.02299) = 0.0002 = 0.02% 

between school 0.02299/(0.97746 + 0.00021 + 0.02299) = 0.0230 = 2.30% 

Proportion of variance explained by final model 

between student  0.97746 - 0.79925/0.97746 = 0.1823 = 18.23% 

between teacher 0.00021 - 0.00005/0.00021 = 0.7619 = 76.19% 

between school 0.02299 - 0.00004/0.02299 = 0.9982 = 99.82% 

Proportion of total available variance explained  

(0.1823 x 0.9768) + (0.7619 x 0.0002) + (0.9982 x 0.0230) = 0.2013 = 20.13% 

Overall, there is 20.13% of total available variance has been explained by the final 

model at all the three levels. Among this, 17.81% was the student variance (0.1823 x 

0.9768 = 0.1780), so this suggests that there are many other student differences i.e. 

many more student variables not included in the model. Further, the deviance was 

also found to be reduced by 58.72 with an additional 7 degrees of freedom when 

the results of fully unconditional model were compared with the final model results.  

10.6.2 Three-Level Learning Outcomes using IWB Model 

The second hierarchical model in this study was three-level learning outcomes using 

the IWB model. This model was developed and analysed with the purpose of 

investigating the effect of different factors present at student, teacher and school 

level on the perceived deep learning outcomes of the students when IWB is used. 

The analysis procedure adopted for this model was same as used for the three-level 

deep learning approaches using IWB model. The findings of this analysis are given 

in the following sections: 
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10.6.2.1 Null Model 

The first step of HLM analysis was carried out by running a null (fully 

unconditional) model. This was a necessary step to obtain the estimates of the 

amount of variance available to be explained in the model (Bourbour & Bjorklund, 

2014). A fully unconditional model is a model where no variables are entered into 

the equations at any level i.e. the model consists of only the outcome variable, and 

no independent variables (predictors) are specified. This model represents the 

amount of variance in the outcome variable allocated across the different levels in 

the model (Bryk & Raudenbush, 2002). In three-level learning outcomes using IWB 

model, the null represents the amount of variance in learning outcomes using the 

IWB variable that is allocated across student, teacher and school level. The 

equations representing fully unconditional model at all the three levels are given 

below. 

10.6.2.1.1 Level-1 Model 

Level-1 model is specified using the following equation:  

Yijk = π0jk + eijk         [27] 

where: 

Yijk is the perceived learning outcomes using IWB of student i under teacher j in 

 school k; 

π0jk is the mean score of students' perceived learning outcome using IWB of 

 teacher j in school k;  and 

eijk is a random error student effect, that is, the deviation of student ijk's score 

 from the teacher mean. 

In the above equation, the perceived learning outcomes using IWB of student i 

under the teacher j in the school k is considered to be equivalent to the teacher 

mean plus a random error. In other words, the fully unconditional model assumes 

no differences in the perception of learning outcomes when using IWB between 

students within schools at level-1. It is assumed that each level-1 error, eijk, is 



257 
 

normally distributed with the mean of zero and a constant level-1 variance, σ2 (Bryk 

& Raudenbush, 2002). 

The indices i, j, and k denote student, teacher and school where there are  

i = 1, 2, ....., Njk students under teacher j in school k; 

j = 1, 2, ......, Jk teachers within school school k; and 

k = 1, 2, ......, K schools. 

10.6.2.1.2 Level-2 Model 

Level-2 model is specified using the following equation:  

π0jk = β00k + r0jk         [28] 

where: 

π0jk is the mean perceived student learning outcomes using IWB under teacher j 

 in school k;   

β00k is the mean learning outcomes using IWB in school k; and  

r0jk is the random teacher effect, that is, the deviation of teacher jk's mean from 

 the school mean. 

In the level-2 equation, no predictors are specified that could contribute to explain 

difference between teachers, and the mean perceived student learning outcomes 

using IWB under a teacher is considered to be equivalent to the mean perceived 

student learning outcomes using IWB for that school plus random error. It is 

assumed that the random effect associated with teacher jk, r0jk, is normally 

distributed with the mean of zero and the variance of τπ. Within each of the K 

schools, the variability between teachers is assumed the same.  

10.6.2.1.3 Level-3 Model 

Level-3 model is specified using the following equation:  

β00k = γ000 + u00k         [29] 

where: 
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β00k is the mean student learning outcomes using IWB in the school k; 

γ000 is the grand mean learning outcome using IWB across schools; and 

u00k is the random school effect, that is,  the deviation of the school k's from the 

grand mean. 

It is assumed that the random effect associated with school k, u00k, is normally 

distributed with the mean of zero and variance τβ. 

10.6.2.1.4 Variability of Outcome variable 

The estimation of null model produces a point estimate and confidence interval for 

the grand mean, γ000. Further, it provides the important information about the 

variability of the outcome variable at each level (Darmawan, 2003, p. 163). 

According to Bryk and Raudenbush (2002), the σ2 parameter represents the student 

level variability, τπ gives teacher level variability and τβ captures school level 

variability. Additionally, the estimation of the proportions of variation among 

students, among teachers within schools and among schools can be calculated using 

the null model results as follows: 

At level-1,  

σ2/ (σ2 + τπ + τβ) is the proportion of variance that exists among students;   [30] 

At level-2, 

τπ/ (σ2 + τπ + τβ)   is the proportion of variance among teachers within schools; 

   and           [31] 

At level-3, 

τβ/ (σ2 + τπ + τβ) is the proportion of variance among schools.    [32] 

 

Table 10.5 below shows the results for null model with learning outcomes using 

IWB as the outcome variable.   
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Table 10.5: Null Model Results: Three-Level Learning Outcomes using IWB           
 Model 

Final estimation of fixed effects (with robust standard errors): 

Fixed effects Coefficient Standard 
Error 

T-ratio Approx. 
d.f. 

P-value 

For       INTRCPT1, P0 

For INTRCPT2, B00 

INTRCPT3, G000 

 

 

0.005 

 

 

0.05 

 

 

0.09 

 

 

8 

 

 

0.930 

Final estimation of level-1 and level-2 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance 
component 

df Chi-
square 

P-value 

INTRCPT1,       R0 0.062 0.07 0.005 9 13.55 0.139 

LEVEL-1,          E 0.99 0.99    

Final estimation of level-3 variance components: 

Random Effect Reliability Standard 
Deviation 

Variance 
component 

df Chi-
square 

P-value 

INTRCPT1/ 

INTRCPT2,    U00 

0.002 0.01 0.00009 8 6.96 >.500 

Statistics for current covariance components model 

Deviance 762.36 

Number of estimated parameters 4 

 

10.6.2.2 Final Model 

The process of specifying the final model for three-level learning outcomes using 

IWB model is described below along with the equations used for this purpose.  

10.6.2.2.1 Final Level-1 Model 

In the process of specifying the level-1 (student-level) model, the single-level path 

analysis findings for student level (Chapter 9) were used as a guideline to choose the 

possible predictors at this level in HLM model. This use of AMOS analysis results 

as guidelines could have a consequence leading to misspecification of the model, 

but there is little research available to be used as the theoretical basis for 

specification of the hierarchical model (Darmawan, 2003, p. 164). So, AMOS 

analysis results were considered to be appropriate to use for HLM analysis.   

To specify the level-1 model, all the predictors that were found in the AMOS 

analysis to be influencing the student learning outcomes using IWB were entered at 
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once. Then the predictors which were not showing significant path coefficients 

were removed one by one. It was mentioned previously, in the model trimming 

section of this chapter that the significance of path coefficients is determined by the 

value of their corresponding t-ratio and the predictors which obtain t-ratio below 

1.64 at p-value > 0.10 are considered insignificant and removed from the model 

before further analysis. In this analysis the step down approach to model trimming 

was used where the insignificant predictors were removed one at a time, starting 

from the one with the lowest t-ratio. The analysis was run each time after removing 

one predictor and this process was repeated until only those variables were left 

which obtained significant path coefficients.  

10.6.2.2.2 Final Level-2 model  

After specifying the level-1 model, an exploratory analysis was done to check the 

possibility of each level-2 (teacher-level) variable being included in the model. The 

variables which obtained t-values greater than 2.00 were entered at level-2 and the 

model trimming process, explained in the above section, was used to remove the 

variables with insignificant path coefficients to generate the final level-2 model.   

10.6.2.2.3 Final Level-3 Model 

The Level-3 (school-level) model was also specified in a similar way as the level-2 

model. The variables at level-3 were also entered based on the t values obtained in 

exploratory analysis and the step down approach was used to drop those variables 

with insignificant coefficients. This process was repeated until a final three-level 

model was obtained.  

10.6.2.2.4 Final Three-Level Model 

The final three-level learning outcome using IWB model is specified by the 

following equations: 

Level-1 model 

Yijk = π0jk + π1jk (GENDER) + π2jk (AIWB) + π3jk (CIIWB) + π4jk (DLA)  

 + π5jk (SLA) + eijk        [33] 
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Level-2 model 

π0jk =  β00k + β01k (AGE) + r0jk       [34] 

π1jk =  β10k + r1jk         [35] 

π2jk =  β20k + r2jk         [36] 

π3jk =  β30k + β31k (COMP_LIT) + r3jk      [37] 

π4jk =  β40k +  β41k (GENDER_T)       [38] 

π5jk =  β50k          [39] 

Level-3 model 

β00k = γ000 + u00k         [40] 

β01k = γ010          [41] 

β10k = γ100 + γ101 (SASH)         [42] 

β20k = γ200 + u20k         [43] 

β30k = γ300 + u30k         [44] 

β31k = γ310          [45] 

β40k = γ400          [46] 

β41k = γ410          [47] 

β50k = γ500 + u50k         [48] 

By substituting level-3 equations (Equations 40 to 48) into level-2 equations 

(Equations 34 to 39), level-2 equations are represented by: 

π0jk = γ000 + γ010 (AGE) + u00k + r0jk       [49] 

π1jk = γ100 + γ101 (SASH) + r1jk (SASH)      [50] 

π2jk = γ200 + u20k+ r2jk         [51] 

π3jk = γ300 + γ310 (COMP_LIT) + u30k + r3jk     [52] 

π4jk = γ400 + γ410 (GENDER_T)       [53] 

π4jk = γ500 + u50k         [54] 

By substituting level-2 equations (Equations 49 to 54) into the level-1 equation 

(Equation 33), the final model is represented by: 

Yijk = γ000 + γ010 (AGE) + γ100 (GENDER) + γ101 (SASH) (GENDER) + γ200 

(AIWB) + γ300 (CIIWB) + γ310 (COMP_LIT) (CIIWB) + γ400 (DLA) + γ410 

(GENDER_T) (DLA) + γ500 (SLA) + u00k + u20k (AIWB) + u30k (CIIWB) + u50k 

(SLA) + r0jk + r1jk (SASH) (GENDER) + r2jk (AIWB) + r3jk (CIIWB) + eijk [55] 
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This equation illustrates that the students' perceived learning outcomes using IWB 

may be viewed as a function of the overall intercept (γ000), six main effects, four 

cross-level effects and a random error (u00k + u20k (AIWB) + u30k (CIIWB) + u50k 

(SLA)+ r0jk + r1jk (SASH) (GENDER) + r2jk (AIWB) + r3jk (CIIWB) + eijk). The six 

main effects are the direct effects from gender of the student (GENDER), attitudes 

of students towards IWB (AIWB), students' perceived classroom interactions using 

IWB (CIIWB) and students' perceived deep learning approach using IWB (DLA), 

students' perceived surface learning approach using IWB (SLA) and age of the 

teachers (AGE). Among these variables, AGE is from level-2 (teacher-level) and all 

other variables are from level-1 (student-level) of the model. The cross level 

interaction effect involves the interaction of computer literacy of teachers 

(COMP_LIT) from level-2 with CIIWB from level-1, gender of the teachers 

(GENDER_T) from level-2 with DLA of level-1 and frequency of full access to 

software and hardware for students (SASH) from level-3 with GENDER from 

level-1.  

Table 10.6 shows the final model results for three-level learning outcomes using the 

IWB model and it can be seen that five level-1 variables i.e. AIWB, CIIWB, 

GENDER, DLA and SLA had an effect on the perceived learning outcomes, when 

using IWB, of the students. Further, two level-2 variables i.e. COMP_LIT and 

GENDER_T interacted with CIIWB and DLA respectively, and one level-3 

variable i.e. SASH interacted with GENDER in influencing students' perceived 

learning outcomes using IWB. The relationships among all these variables are also 

illustrated in Figure 10.10.  
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Table 10.6: Final Model Results: Three-Level Model of Learning Outcomes 
 using IWB 

Final estimation of fixed effects: 

Fixed Effect Coefficient 
Standard 

Error 
T-ratio 

Approx 
d.f. 

P-value 

For       INTRCPT1, P0 

    For INTRCPT2, B00 

      INTRCPT3, G000 

For      AGE, B01 

      INTRCPT3, G010      

 

 

0.110178 

 

-0.049636 

 

 

0.050146 

 

0.022436 

 

 

2.197 

 

-2.212 

 

 

8 

 

16 

 

 

0.059 

 

0.042 

For   GENDER slope, P1 

    For INTRCPT2, B10 

      INTRCPT3, G100   

               SASH, G101  

-0.305418 

0.090563     

0.097915 

0.049990       

-3.119 

1.812           

17 

17 

0.007 

0.087 

For     AIWB slope, P2 

    For INTRCPT2, B20 

      INTRCPT3, G200 0.354194 0.058242 6.081 8 0.000 

For    CIIWB slope, P3 

    For INTRCPT2, B30 

      INTRCPT3, G300 

    For COMP_LIT, B31 

      INTRCPT3, G310       

 

 

0.301341  

 

0.107071     

 

 

0.059121 

 

0.044885       

 

 

5.097 

 

2.385           

 

 

8 

 

16 

 

 

0.000 

 

0.030 

For      DLA slope, P4 

    For INTRCPT2, B40 

      INTRCPT3, G400     

For   GENDER_T, B41 

      INTRCPT3, G410       

 

 

0.256314 

 

0.133861 

 

 

0.056391 

 

0.079002 

 

 

4.545 

 

1.694 

 

 

259 

 

259 

 

 

0.000 

 

0.091 

For      SLA slope, P5 

    For INTRCPT2, B50 

      INTRCPT3, G500 0.146847 0.049080 2.992 8 0.018 

Final estimation of level-1 and level-2 variance components: 

Random Effect Reliability 
Standard 

Deviation 

Variance    

Component 
df 

Chi-

square 
P-value 

INTRCPT1,        R0       0.012 0.02461 0.00061 6 8.62466 0.195 

GENDER slope, R1       0.216 0.19684 0.03875 15 8.07623 >.500 

       AIWB slope, R2       0.250 0.11878 0.01411 7 2.50967 >.500 

     CIIWB slope, R3       0.124 0.07847 0.00616 6 6.01820 0.422 

level-1,       E         0.60658 0.36794    
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Table 10.6: Final Model Results: Three-Level Model of Learning Outcomes using   
IWB (Contd.) 

Final estimation of level-3 variance components: 

Random Effect Reliability 
Standard 

Deviation 

Variance    

Component 
df 

Chi-

square 
P-value 

INTRCPT1/ 

INTRCPT2, U00      0.002 0.00552 0.00003 8 3.60363 

 

>.500 

AIWB/ 

INTRCPT2, U20      0.149 0.06993 0.00489 8 7.65630 >.500 

CIIWB/ 

INTRCPT2, U30      0.216 0.08445 0.00713 8 8.50501 0.386 

SLA/ 

INTRCPT2, U50      0.303 0.08315 0.00691 8 12.11938 0.145 

Statistics for current covariance model 

Deviance 514.82 

Number of estimated parameters 31  

 

It can be seen in Figure 10.10 that the attitudes of the students towards IWB 

(AIWB, 0.354) has a positive effect on students' perceived learning outcomes (LO) 

when IWB is used. This shows that students who have more positive attitudes 

towards the use of IWB in education are likely to have better perceived learning 

outcomes when taught using IWB. This finding is consistent with the results of the 

single-level path analysis for students (Chapter 9) which also found out that 

attitudes of students towards IWB has strong positive influence on their perception 

of their learning outcomes using IWB. 
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Figure 10.10: Three-Level Model of Learning Outcomes using IWB 
 

The second predictor at level-1 was the students' perceived deep learning approach 

using IWB (DLA, 0.256), which also showed direct positive effect on the outcome 

variable (LO). This indicated that the students who adopt a deeper learning 

approach also tend to have better perceived learning outcomes when taught using 

IWB. Along with this, a third predictor, students' perceived surface learning 

approach using IWB (SLA, 0.147), was also seen to influence their perceived 

learning outcomes in direct and positive manner, although the effect of SLA is 

smaller than the influence of DLA. This means that when IWB is used, the 

perceived learning outcomes tend to be much better when a deep learning approach 

is adopted by the students as compared to the surface learning approach. These 

findings are also consistent with the single-level path analysis for the students 

(Chapter 9) where the deep learning approach of the students was found to have 

strong direct effect on their perceived learning outcomes when IWB is used, and 
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this effect was also found to be greater than the effect of the perceived surface 

learning approach. 

The next predictor from the level-1 of this three-level learning outcomes model was 

classroom interactions using IWB (CIIWB, 0.301). This also produced a direct and 

positive influence on the perceived learning outcomes of the students. The positive 

sign of the coefficient shows that it is likely that the students who perceive their 

classroom interactions using IWB to be more interactive or enhanced interactive 

also tend to have better perceived learning outcomes.  Again these findings are 

consistent with the findings of single-level path analysis for students (Chapter 9), 

where CIIWB was found to have positive effect on LO.  

The fifth predictor from level-1 was the gender of the students (GENDER, -0.305) 

and it showed the negative influence on LO. This means that when taught using 

IWB, male students tend to have better perceived learning outcomes as compared 

to the female students. Single-level path analysis for students (Chapter 9) also 

showed similar findings related to the gender of the students, so these findings are 

also consistent with single-level path analysis for the students. 

This last main predictor in this model is the age of the teachers (AGE, -0.050) when 

it showed a small negative coefficient on LO. This indicates that when the students 

are taught by younger teachers using IWB, they tend to perceive better learning 

outcomes.  

10.6.2.3 The Cross-Level Interaction Effects   

Apart from the direct effect of level-1and level-2 predictors on LO (Figure 10.10), it 

can be seen that two variables from level-2 (COMP_LIT, 0.107 and GENDER, 

0.134), and one variable from level-3 (SASH, 0.091), showed cross-level interaction 

effect on LO (outcome variable). The cross-level interaction effect is an effect that 

involves three variables i.e. the outcome variable, the level-1 variable which is 

affecting the outcome variable and a level-2 or level-3 variable which is influencing 

the effect of level-1 variable on the outcome variable. The interaction effect of each 

of these variables is discussed separately in the following sections. 
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10.6.2.3.1 Interaction Effect of teachers' computer literacy 

(COMP_LIT) with students' perceived classroom interactions using 

IWB (CIIWB)  

In order to discuss this interaction effect in details, parts of equation for the final 

model [55] involving COMP_LIT and CIIWB are taken and the remaining terms set 

to zero since GENDER, AIWB, DLA and SLA are not involved and there is no 

loss in generality.   

Yijk = γ000 + γ300 (CIIWB) + γ310 (COMP_LIT) (CIIWB)    [56] 

Where (see Table 10.6) 

γ000 = 0.110 

γ300 = 0.301 

γ310 = 0.107 

Hence: 

Yijk = 0.110 + 0.301 (CIIWB) + 0.107 (COMP_LIT) (CIIWB)    [57] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on CIIWB and COMP_LIT (i), 

b) one standard deviation above average on CIIWB and one standard deviation 

below the average on COMP_LIT (ii), 

c) one standard deviation below the average on CIIWB and one standard 

deviation above the average on COMP_LIT (iii), 

d) one standard deviation below the average on CIIWB and one standard 

deviation below the average on COMP_LIT (iv), 

e) average on CIIWB and one standard deviation above the average on 

COMP_LIT (v), 

f) average on CIIWB and one standard deviation below the average on 

COMP_LIT (vi). 

 



268 
 

Consequently, the coordinates were: 

i. high COMP_LIT and high CIIWB (COMP_LIT = 1; CIIWB =1) 

Y (LO) = 0.110 + 0.301 (1) + 0.107 (1) (1) = 0.518 

ii. high COMP_LIT and low CIIWB (COMP_LIT = 1; CIIWB =-1) 

Y (LO) = 0.110 + 0.301 (-1) + 0.107 (1) (-1) = -0.298 

iii. low COMP_LIT and high CIIWB (COMP_LIT = -1; CIIWB =1) 

Y (LO) = 0.110 + 0.301 (1) + 0.107 (-1) (1) = 0.304 

iv. low COMP_LIT and low CIIWB (COMP_LIT = -1; CIIWB =-1) 

Y (LO) = 0.110 + 0.301 (-1) + 0.107 (-1) (-1) = -0.084 

v. average COMP_LIT and high CIIWB (COMP_LIT = 0; CIIWB =1) 

Y (LO) = 0.110 + 0.301 (1) + 0.107 (0) (1) = 0.411 

vi. average COMP_LIT and low CIIWB (COMP_LIT = 0; CIIWB =-1) 

Y (LO) = 0.110 + 0.301 (-1) + 0.107 (0) (-1) = -0.191 

These coordinates were used generate Figure 10.11.  

The results in the Table 10.6, and the Figure 10.10, show that the average level of 

computer literacy of the teachers (COMP_LIT) interacted with students' perceived 

classroom interactions using IWB (CIIWB) with an interaction effect coefficient, γ 

= 0.107. This suggests that, in general, the average level of computer literacy of the 

teachers has a positive effect on the slope of the students' perceived classroom 

interactions using IWB (CIIWB), which further has positive influence on the 

students' perceived learning outcomes using IWB (LO). 
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Figure 10.11: Interaction Effect of teachers' computer literacy (COMP_LIT) with 

  students' perceived classroom interactions using IWB (CIIWB) 

Further, the graph in the Figure 10.11 shows that the strength of the effect of 

CIIWB on LO varies according to the categories of the computer literacy of the 

teachers. When the computer literacy of the teacher is high, the effect of CIIWB on 

LO is stronger. . In other words, the more the students experience interactive or 

enhanced interactive classroom environment using IWB, the more they tend to 

perceive better learning outcomes using IWB. On the other hand, when the 

computer literacy of the teachers is low, the effect of CIIWB on LO becomes 

weaker.    

10.6.2.3.2 Interaction Effect of teachers' gender (GENDER_T) with 

students' perceived deep learning approach using IWB (DLA)  

In order to discuss this interaction effect in details, parts of equation for the final 

model [55] involving GENDER_T and DLA were taken and the remaining terms 

set to zero since GENDER, CIIWB, AIWB and SLA were not involved and there 

is no loss in generality.   
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Yijk = γ000 + γ400 (DLA) + γ410 (GENDER_T) (DLA)     [58] 

Where (see Table 10.6) 

γ000 = 0.110 

γ400 = 0.256 

γ310 = 0.133 

Hence: 

Yijk = 0.110 + 0.256 (DLA) + 0.133 (GENDER_T) (DLA)    [59] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on DLA and GENDER_T (i), 

b) one standard deviation above average on DLA and one standard deviation 

below the average on GENDER_T (ii), 

c) one standard deviation below the average on DLA and one standard 

deviation above the average on GENDER_T (iii), 

d) one standard deviation below the average on DLA and one standard 

deviation below the average on GENDER_T (iv), 

Consequently, the coordinates were: 

i. Female and high DLA (GENDER_T = 0.498; DLA =1) 

Y (LO) = 0.110 + 0.256 (1) + 0.133 (0.498) (1) = 0.432 

ii. Female and low DLA (GENDER_T = 0.498; DLA =-1) 

Y (LO) = 0.110 + 0.256 (-1) + 0.133 (0.498) (-1) = -0.212 

iii. Male and high DLA (GENDER_T = -0.498; DLA =1) 

Y (LO) = 0.110 + 0.256 (1) + 0.133 (-0.498) (1) = 0.300 

iv. Male and low DLA (GENDER_T = -0.498; DLA =-1) 

Y (LO) = 0.110 + 0.256 (-1) + 0.133 (-0.498) (-1) = -0.08 

These coordinates were used generate Figure 10.12.  
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Figure 10.12: Interaction Effect of teachers' gender (GENDER_T) with students' 
 perceived deep learning approach using IWB (DLA) 

It can be seen in the Table 10.6 and the Figure 10.10 that the gender of the teachers 

(GENDER_T) interacted with students' perceived deep learning approach using 

IWB (DLA) with an interaction effect coefficient, γ = 0.134. This suggests a 

positive effect of GENDER_T on the slope of DLA which leads to students' 

perceived learning outcomes using IWB (LO). The graph in the Figure 10.12 shows 

that the strength of the effect of DLA on LO varies according to the gender of the 

teacher. When the students are taught by the female teacher, the effect of DLA on 

LO is stronger.  In other words, when IWB is used, the more the students adopt 

deep learning approach the more they tend to perceive better learning outcomes. 

On the other hand, when the students are taught by a male teacher, the effect of 

DLA becomes weaker on LO.     
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to zero since CIIWB, AIWB and DLA were not involved and there is no loss in 

generality.  

 Yijk = γ000 + γ100 (GENDER) + γ101 (SASH) (GENDER)   [60] 

Where (see Table 10.6) 

γ000 = 0.110 

γ100 = -0.305 

γ101 = 0.091 

Hence: 

Yijk = 0.110 - 0.305 (GENDER) + 0.091 (SASH) (GENDER)    [61] 

Further, the coordinates for this equation were calculated to provide the graphical 

representation of this expression: 

a) one standard deviation above the average on GENDER and SASH (i), 

b) one standard deviation above average on GENDER and one standard 

deviation below the average on SASH (ii), 

c) one standard deviation below the average on GENDER and one standard 

deviation above the average on SASH (iii), 

d) one standard deviation below the average on GENDER and one standard 

deviation below the average on SASH (iv), 

e) average on GENDER and one standard deviation above the average on 

SASH (v), 

f) average on GENDER and one standard deviation below the average on 

SASH (vi). 

Consequently, the coordinates were: 

i. high SASH and Female (SASH = 1.81; GENDER =0.49) 

Y (LO) = 0.110 - 0.305 (0.49) + 0.091 (1.81) (0.49) = 0.042 

ii. high SASH and Male (SASH = 1.81; GENDER =-0.49) 

Y (LO) = 0.110 - 0.305 (-0.49) + 0.091 (1.81) (-0.49) = 0.178 
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iii. low SASH and Female (SASH = -1.81; GENDER =0.49) 

Y (LO) = 0.110 - 0.305 (0.49) + 0.091 (-1.81) (0.49) = -0.12 

iv. low SASH and Male (SASH = -1.81; GENDER =-0.49) 

Y (LO) = 0.110 - 0.305 (-0.49) + 0.091 (-1.81) (-0.49) = 0.34 

v. average SASH and Female (SASH = 0; GENDER =0.49) 

Y (LO) = 0.110 - 0.305 (0.49) + 0.091 (0) (0.49) = -0.039 

vi. average SASH and Male (SASH = 0; GENDER=-0.49) 

Y (LO) = 0.110 - 0.305 (-0.49) + 0.091 (0) (-0.49) = 0.259 

These coordinates were used generate Figure 10.13.  

It was mentioned earlier that the gender of the students (GENDER) had a negative 

effect on the perceived learning outcomes of the students using IWB (LO) (Figure 

10.10 and Table 10.6) which means that when taught using IWB, female students 

perceived lower learning outcomes as compared to the male students.  Further, 

Table 10.6 and Figure 10.10 clearly show the interaction effect coefficient (γ) for the 

average frequency of full access to software and hardware to students (SASH) from 

level-3 interacted with the gender of the students (GENDER) is 0.091. 

 

Figure 10.13: Interaction Effect of frequency of access to software and hardware 
  for students (SASH) with the gender of the students (GENDER) 

0.34

-0.12

0.259

-0.039

0.178

0.042

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

L
e
a
rn

in
g

 O
u

tc
o

m
e
s 

u
si

n
g

 I
W

B
 (

L
O

)

Gender of the Student (GENDER) 

Less SASH

Average SASH

More SASH



274 
 

This suggests that in general the average frequency of full access to software and 

hardware to students has a positive effect on the slope of the gender of the students 

which has negative influence on students' perceived learning outcomes (LO).  In the 

graphical representation of this cross-level interaction effect in the Figure 10.13, it 

can be seen that the frequency level of SASH affects the strength of the influence of 

GENDER on LO. When SASH is high, that is, more full access to software and 

hardware is provided to the students by the school, the difference between the 

perceived learning outcomes of female and male students become less, but still 

lower in female than male students. On the other hand, the difference between the 

perceived learning outcomes of female and male student become greater, that is, the 

female students' perceived learning outcomes are lower than average when the 

students do not get full access to IT software and hardware facilities more 

frequently at their school.  

10.6.2.4 Estimates of Variance components 

It is mentioned in the section related to null model in this chapter that the analysis 

of fully unconditional model provides the estimates of variance in outcome variable 

available to be explained at each level. So, in this study, the estimates of variance in 

perceived learning outcomes using IWB were obtained during the analysis of fully 

unconditional and the final learning outcomes using IWB model. These estimates 

are given in the first panel of Table 10.7.  

Further it can be seen in Table 10.7, under the 'Variance at each level' panel, that 

there is 99.54% of the variance in the perceived learning outcomes using IWB 

between students, and only less than 1% can be attributed to differences between 

teachers (0.45%) and the schools (0.01%). The information regarding the variance 

explained in this model is given in the third panel of this table. It shows that this 

model explained 62.90% of the variance between students, 86.67% of the variance 

is explained between teachers and 66.67% of the variance is explained between the 

schools.   

 



275 
 

Table 10.7: Estimation of Variance Components: Learning Outcomes using 

         IWB 

Model 

Estimation of Variance components 

between student 

(n = 269) 

between teacher 

(n = 18) 

between school 

(n = 9) 

fully unconditional model 0.9918 0.0045 0.00009 

final model 0.3679 0.0006 0.00003 

Variance at each level 

between student  0.9918/(0.9918+0.0045+0.00009) = 0.9964= 99.54% 

between teacher 0.0045/(0.9918+0.0045+0.00009) = 0.0045 = 0.45% 

between school 0.00009/(0.9918+0.0045+0.00009) = 0.00009 = 0.01% 

Proportion of variance explained by final model 

between student  (0.9918 - 0.3679)/ 0.9918 = 0.6290 = 62.90% 

between teacher (0.0045 - 0.0006)/ 0.0045 = 0.8667 = 86.67% 

between school (0.00009 - 0.00003)/0.00009 = 0.6667 = 66.67% 

Proportion of total available variance explained by final model 

(0.6290 x 0.9964) + (0.8667 x 0.0045) + (0.6667 x 0.00009) = 0.6306 = 63.06% 

Overall, there is 63.06% of total available variance has been explained by the final 

model at all the three levels. Further, the deviance was also found to be reduced by 

247.54 with an additional 27 degrees of freedom when the results of fully 

unconditional model were compared with the final model results.  

10.7 Summary 

In this chapter, three-level analyses were presented for two different models. These 

models were used to analyse the nested variables i.e. variables present at student, 

teacher and school levels of investigation. The HLM technique was used which 

allowed this multi-level analysis to discover the variables which affect the outcomes 

(dependent) variable. Two separate outcome variables were used for the two models 

i.e. Perceived Deep Learning Approach using IWB and Perceived Learning 

Outcomes using IWB.    

The results shows that the students' perceived deep learning approach using IWB 

(DLA) was directly and positively influenced by three major predictors, one from 

each level i.e. student, teacher and school levels. The predictor at the student level 

(level-1) was classroom interactions using IWB (CIIWB); IWB support available to 
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teachers (IWB_SUPP) was the predictor at teacher level; and level of ICT 

integration in the classrooms (ICTIL) was the predictor at the school level.  There 

were three more predictors at the teacher level which were providing the cross-level 

interaction effects with classroom interactions using IWB (CIIWB) on DLA 

(outcome variable). These were age of the teachers (AGE), computer literacy of the 

teachers (COMP_LIT) and IWB literacy of the teachers (IWB_LITE). One 

predictor from school level also provide interaction effect with CIIWB, which was 

frequency of full access of software and hardware to students (SASH). 

The results of three-level learning outcomes using IWB model shows that students' 

perceived learning outcomes using IWB (LO) were influenced directly by five 

predictors at the student level (level-1), which were gender of the student 

(GENDER), their attitudes towards IWB (AIIWB), classroom interactions using 

IWB (CIIWB), students' perceived deep learning approach using IWB (DLA) and 

students' perceived surface learning approach using IWB (SLA). Among these, 

GENDER showed a negative coefficient meaning male students perceive better 

learning outcomes using IWB. All other variables showed positive coefficients. 

Further one predictor from teacher level (level-2) was also affecting LO: the age of 

the teachers (AGE). It provided a negative coefficient indicting that students taught 

by younger teachers perceive better learning outcomes using IWB. There were two 

more predictors at the teacher level which provided cross-level interaction effects 

on LO (outcome variable). These were the interaction effect of computer literacy of 

the teachers (COMP_LIT) with classroom interactions using IWB (CIIWB), and the 

interaction effect of gender of the teachers with the perceived deep learning 

approach of the students using IWB (DLA). Further, one predictor from the school 

level provided an interaction effect with the gender of the students (GENDER). 

This predictor was the frequency of full access of students to software and 

hardware (SASH). 

The variance components of both the models were also examined, and these 

indicated that the full deep learning approach using IWB model explained 20.13% 

of total available variance and full learning outcomes using IWB model explained 

63.06% of total available variance.   
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Chapter 11  
Qualitative Findings 

11.1 Introduction 

This chapter presents the detailed findings from the qualitative phase of the present 

study which included the data collected during the face-to-face interviews of the 

participating teachers. The description about the process of qualitative data analysis 

including data preparation, data coding and theme generating processes are given in 

the beginning of the chapter which is followed by the details about the sample used 

for the qualitative phase and finally the findings from the qualitative data analysis.  

11.2 Data Analysis 

Qualitative data analysis is a process of organising the data in a manner which 

brings out any patterns, themes, forms and qualities from the field notes, interview 

transcripts, open-ended questionnaires, diaries, images etc. (Labuschagne, 2003). 

The key feature of this kind of data analysis is that it is not strictly a standardised 

process (Neuman, 2006, p. 458) so the decision of choosing an appropriate 

approach of data analysis depends upon the researcher. The steps of qualitative data 

analysis used in this research are described in the sections below. 

11.2.1 Data Preparation  

It is already mentioned in Chapter 3 that the qualitative data for this study were 

collected from the secondary schools teachers in South Australian schools who used 

IWB in their teaching and were willing to participate in the qualitative phase of this 

research. Face-to-face one-on-one interview method was used to collect the data 

from 16 teachers and these data were recorded using a digital audio recorder. As an 

initial step of analysis, the audio tape recorded data were transferred to computer 

and saved in different folders which were categorised based on the name of the 

schools and the names of the participating teachers from each school. Further, the 
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transcriptions of the interview data were prepared before starting the actual analysis 

of data.   

11.2.2 Coding  

In this research, open-coding technique was used by the researcher for analysing the 

data obtained in the form of responses to the interview questions (Gibson, 2006; 

Neuman, 2006, pp. 460-464). The data were analysed by hand because the 

researcher wanted to have a hands-on feel for it (Creswell, 2005). Codes are a kind 

of labels which are used to categorise information which is collected from the 

participants during a study and are usually assigned to words, phrases, sentences or 

whole paragraphs (Miles & Huberman, 1994, p. 56). The ultimate aim of coding is 

to group together related sets of data under one umbrella term (Gibson, 2006) 

which allows speedy analysis of data (Miles & Huberman, 1994, p. 65).  

In the initial stage of data analysis, the responses were read carefully by the 

researcher to obtain a general sense of the information given by the participants. 

During the next couple of reads of the responses, keywords were marked which 

were ultimately used as indicators for coding. Further, after reading through the 

responses several times, the researcher created a total of 28 codes or categories 

from them.  

11.2.3 Theme generating  

After assigning codes, the next step was to combine related codes to generate 

themes (Aronson, 1994). Themes are similar codes aggregated together to form a 

major idea in the database (Creswell, 2005). All the 28 codes which were developed 

during open coding process were examined, organised and linked to discover the 

key themes from them (Neuman, 2006, p. 462). Along with linking or combining 

the codes with each other, links were also made between the codes and the research 

questions which ultimately generated seven themes. These themes were:  

 Positive factors contributing to the adoption of IWB by teachers 

 Classroom interactions/student involvement 
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 Gradual evolvement of IWB use by teachers 

 Negative issues related to IWB use by teachers 

 Impact on student learning 

 Future use of IWB by teachers 

 Recommendations for novice IWB users 

11.3 Sample  

It is already mentioned above that out of 30 secondary school teachers who 

participated in this research, 16 teachers participated in face-to-face interviews: 8 

males and 8 females. Table 11.1 shows the details about the various subject-areas 

taught by the teachers using IWB. 

Table11.1: Subject-areas taught by the participating teachers using IWB 

Subject Area Number of Teachers 

Science 5 

Science and Mathematics 3 

Languages 2 

Arts 1 

Media 1 

Literacy 1 

Design & Technology 1 

Curriculum Support 1 

English, Society & Environment, 
Christian Studies 

1 

There were eight teachers out of these 16 participants who teach Science subject 

using IWB and three among these eight were also teaching Mathematics along with 

Science. Two participants were Language teachers, one of them taught Modern 

Greek and one was a French language teacher. One participant taught three subjects 

using IWB: English, Society & Environment and Christian Studies. There were five 

other teachers from five different subject areas: Arts, Media, Literacy, Design & 

Technology and Curriculum Support.  

The first interview question asked to all the participating teachers was about the 

duration of time they had been using IWB i.e., their IWB experience. Table 11.2 
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underneath gives the details about the IWB experience of the teachers who 

participated in the interviews. 

Table 11.2: IWB Experience of the participating teachers 

Experience in using IWB Number of participants 

7-8 years 3 

5 years 3 

3 years 3 

2 years 3 

1year 3 

1 term 1 

There were three participants who had been using IWB from the last seven to eight 

years; three had five years of experience of using the IWB in their teaching; three 

teachers were using IWB from last three years; three teachers had been using IWB 

from two years; three teachers were using them from only almost a year and one 

teacher who was interviewed on the last day of the fourth term of the school said 

that he has started using IWB from the beginning of that term only. So there was a 

mixed cohort of teachers, some of them had long experience (7-8 years) of teaching 

with IWB, some moderate experience (3-5 years) and some were novice with their 

experience ranging from only term of use up to 1-2 years of experience. 

11.4 Findings  

The findings from the analysis of interview data are described in the following 

sections. This section is divided into seven sub-sections based on the emergent 

themes which were generated during the data analysis and are listed in the 'Theme 

generating' section above. Under each of these sub-sections, the findings from the 

analysis of the interview data are discussed.  

11.4.1 Positive factors contributing to the adoption of IWB by 

teachers 

The initial focus of the interview was to understand the reasons behind the decision 

of teachers to start using the IWB technology in their teaching. Various 
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factors/reasons were highlighted by the teachers during the interviews which are 

described below: 

11.4.1.1 Availability of IWB 

The analysis of interview data revealed that the most prominent factor which made 

the teachers think about starting to use IWB in their teaching was the availability of 

IWB in their classrooms.  

A Science and Mathematics teacher clearly mentioned stated: 

 Well, they were just available. And we had a few introductory sessions about them and I 

 just saw they had a lot of potential to use, so I started using them. 

Similarly, a Design and Technology teacher with more than 5 years of IWB 

experience stated:  

 The reason I start to use them was that I found them in the classrooms, so I have been very 

 fortunate. The majority of schools that I worked in have had IWB. 

Another teacher who teaches Languages shared her experience: 

 Well, when I was in my last school, they didn’t use them at all, then I came here, and lot 

 of the classrooms have boards in them and I became curious about how to use them if it’s 

 there in  the classroom. 

A Science teacher who was purposefully selected by school to provide IWB in her 

classrooms revealed:  

 Well, I had always been using a lot of technology. So this was, my board, was the first one 

 in the school that was installed and they decided that they will use my classroom because 

 they thought that I would use it straight away. 

There was another Science teacher who said: 

  I used projectors, then I was given the option of using IWB and I used it in every lesson 

 and loved it. 
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11.4.1.2 Perception of teachers about IWB to improve Teaching 

and Learning 

The availability of IWB in their classrooms was the factor which gave the 

opportunity to the teachers to think about this technology, but the factors which 

actually played a role in convincing most of the participating teachers was their 

perceptions about the usefulness of IWB to improve the way of teaching and also 

the learning of the students. It is important to mention here that most of the 

teachers talked about both aspects of IWB when giving examples to share their 

experience about IWB as an effective teaching and learning tool.  

A Science teacher, when asked about the reason for starting to use IWB, said: 

 Well, ok this is probably the way I explain to other teachers that it is good way of going 

 from normal whiteboard to recorded whiteboard, that’s it. Also it means that if I am doing 

 stuff like looking at three-dimensional shape on the board, I can grab it, move it and kids 

 can understand it that way. 

Also a Science and Mathematics teacher clearly mentioned some of the advantages 

of using IWB by saying: 

Well, I think they should be in every single classroom. They definitely make you think 

 about the way you teach things, make you be a little bit more dynamic. I mean teachers get 

 arrested in their  way, you know, just read the text or do this work and do that. I mean, I 

 don’t even get the kids read the textbooks anymore because I have it all on my laptop, you 

 know, so they don’t have to carry anything around. So I can put it up on the whiteboard. 

 It easily transfers the information. You don’t have to worry about the whiteboard pen 

 running out in the lesson, It's just there and you know, and the kids love watching, like, 

 video images, they love having them on the big screen. We have got TVs in the lots of the 

 classrooms but as far as comparison, the whiteboard is five times bigger than the TV and 

 it makes it easier to see things. 
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The teaching and learning aspects of IWB, as described by different teachers are 

discussed in separate sections:  

11.4.1.2.1 Perceived Improvement in Teaching (Teacher-focused)  

When asked to compare the teaching and learning aspects of IWB and to suggest 

which aspect among these played major role in convincing them to start using IWB, 

the majority of the participants revealed that the teaching aspect of IWB was more 

prominent when this technology was first made available to them.  

An Arts teacher shared his initial thoughts about IWB saying: 

 I went to a demonstration that we had one afternoon at school and that’s where, when I 

 saw the  demonstration, that it was, the IWB was doing things that I was hoping to do. 

A Design and Technology teacher also mentioned clearly: 

 I believe that I perceived it originally as another tool to help me do my job and I suppose to 

 help the learning of the children. 

A Science teacher who exclusively uses IWB in her teaching said:  

 It was going to be more convenient for me because I wasn’t going to have to carry around 

 and plug in a projector in every lesson. You don’t have to worry about all of those things 

 but I also thought of it being a useful tool, being able to have the internet and show the 

 students sites, to be able to run through a particular program and show them how to use it. 

 For example, for Nutrition, we use a program called Foodwork. So I was being able to 

 show them as a class before I send them to the computers. So I think it helps the students 

 as well, but ultimately, my first thought was that this is going to be good, this is going to 

 give me another tool. 

A Science teacher who took the initiative of introducing IWB technology in his 

school explained in a very elaborative way:  

 Once you have made a lesson on it, you have got all you pictures, you have got all your 

 theories  and you have got, you know, a wide range of resources on it which you already 

 know. It's like organizing your lesson before you even get into the class. You don’t have to 
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 think too much about what you are going to include because you have already done that 

 before-hand and you think about how can I make it more interesting, how I can illustrate

 the concept in a new way. So, it helps you with organisation. 

He further highlighted some other key features:  

 Like during the lessons, you can hop on to YouTube if you want to show video of what you 

 are talking about or you can do whatever you like on it. The visuals are in front of the 

 kids and they can’t really ignore and that makes it a lot, it makes teaching much more 

 easier, I think.  

A Science teacher who had only one year experience of using IWB expressed her 

views:   

 It gives me, as the teacher, a lot more flexibility and sort of instantaneously been able to do 

 stuff, I can write on it, I can get websites up on that, I can search things and I am doing 

 that openly so that students can, sort of, see what I am doing. 

Another Science teacher who was very enthusiastic regarding her use of IWB said: 

 It’s just wonderful because of the visual images you could put up illustrating the work to 

 the students and I am using more of the internet now than I did then. 

A Literacy teacher who was also a new user (almost one year) of IWB stated: 

 Also for my personal presentation processes, I feel that, you know, I can, you can use 

 electronic data in a good way, you know, you can use fade in-fade out stuff, you can use 

 sliders and things like that to make it interesting to students. They are very visual these 

 days as compared to the  way I was brought up which was more auditory. 

Some teachers also shared simple yet very important aspects of the usefulness of 

IWB for teaching as mentioned by a Science and Mathematics teacher: 

 Well, you can do so many great diagrams in the geometry area of the whiteboard. You can 

 get the perfect circle; you can line up tangents beautifully. 
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Similarly, a Science teacher also shared her personal experience along with talking 

about some general advantages of IWB in teaching:  

 I was hoping that it would be easier, like, to keep kids engaged and also because 

 whiteboard markers, regular whiteboard markers run out all the time, so if you can just 

 write it with electronic ink, you don't waste all that, yeah, don't waste ink. 

One another teacher said: 

Yah, from teacher point of view, it is also helpful. My whiteboard writing is not neat and I 

think it’s important that students see a very structured neatly presented work especially in 

Mathematics, so this gives me the opportunity to set that work up beforehand so they can 

see easily typed up examples and things. I might just reveal it bit by bit or I might have 

just a question up there and then just write up or to type up on the screen as you go 

through the work. 

Apart from this, few teachers highlighted another unique feature of IWB as an Arts 

teacher shared his perception by giving an example: 

 I suppose that it is very helpful tool for teaching like being able to, you are able to record 

 what you have written on the Board on the previous occasions and being able to bring it 

 back up again to refer back to it is incredibly important and is a very powerful tool.  

A Science teacher gave exactly similar kind of examples while justifying his 

perception about IWB as an effective teaching tool. He said: 

 I used to use IWB every day to write my notes and one day I had to go to a normal 

 whiteboard room, and I wrote my notes on the board, the normal whiteboard and I picked 

 up my eraser and when I rubbed it off, it’s gone. In the IWB, it's always there and I 

 always start my lesson at the beginning of the topic. Like I say, you remember we have 

 done this and you can flip all the sheets that you have done so they realize that how much 

 work they have already done, and as you go past some kids might say, oh I don't remember 

 that, so you can go back, revise the topic as you have done it before, but in normal 

 whiteboard, you say ok remember this board is white. So very good for that and also at the 
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 end of the topic, I can save the file as a pdf and email it to all my students and therefore 

 students have the copy of all my notes, it’s awesome, so easy. 

He further pin-pointed some features of IWB and how these can be helpful in 

motivating the teachers who are reluctant to use technology. He explained:  

The biggest thing is it converts older style teachers to recording their notes, their writings 

 and that’s the biggest impact, which is not very much different from what we are doing, but 

 at least we get older style teachers to start using the whiteboard, they go, wow, I have got all 

 my stuff recorded and the next year it’s easier because they are already recorded and also 

 with time they start enhancing it and so after a couple of years, they start getting some very 

 very good lectures and also they can download lectures, you know, interactive PowerPoint or 

 stuff like that. 

A Media teacher, with 7 years of IWB experience, made a comparison between 

traditional and modern style of teaching and said: 

 There are many many teachers who stick with paper and pencil and pen and for 

 particularly motivated class, they will not stay as engaged with traditional methods these 

 days because technology is all around them. They use higher level of technology on their 

 phones than some of the classrooms, so it’s inevitably going to be less engaging. It’s bringing 

 their world to their classrooms. 

As it is evident from the above statements, the participating teachers consider IWB 

an effective tool for improving their teaching and this is one of the main factors 

which encouraged them to start using IWB, but it is also essential to highlight here 

that there was one teacher who expressed slightly different views. When asked 

about her perspectives regarding the potential of IWB to help a teacher to teach in a 

better way, this Science and Mathematics teacher with 7-8 years of IWB experience 

made it clear that IWB itself is just a tool and the effectiveness of teaching does not 

depend on it but on the effectiveness of the teacher. She responded: 

 No, it doesn’t change, it doesn’t, like, make you teach better or anything because you've 

 still got  to know how to use it, but it just gives, makes lessons probably a little bit more 

 dynamic. 
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11.4.1.2.2 Perceived Improvement in Learning (Student-focused) 

The second factor which played decisive role in the adoption of IWB by the 

participating secondary school teachers was their perception that IWB facilitates 

learning. A deep analysis of the responses of the teachers to explore their attitudes 

towards the learning aspect of IWB revealed that all the teachers strongly believed 

that being able to assist a multimodal style of learning, and with features like 

annotation on the visuals, manipulation of the text and visuals on the screen, 

flexibility, instant internet access etc. facilitates learning of the students by making it 

more engaging, enjoyable, fun, easy, dynamic, motivating, interesting and 

encouraging.   

A Science teacher, who was the first teacher in his school to use IWB, recalled his 

first thoughts about IWB:  

  I had seen them being used in the primary school at the school I was at and I thought I 

 could use this in the way that could help my teaching to improve visual learning in the 

 students. 

All the teachers highlighted different features of IWB in their statements. A teacher, 

who was also an ICT coordinator in a school and had personally done research to 

collect information regarding the usefulness of IWB for teaching and learning, said: 

 I think, whenever you have a multimodal style of learning, where its visuals, auditory, text 

 and now so much more like animations as well an interactive web technology, that 

 definitely in my  perception is higher level of engagement, whenever that’s used.  

When asked to compare between the teaching and learning aspects of IWB, some 

teachers said that they choose to use IWB just because of its learning aspect. One 

such Language teacher said: 

 It just makes language learning more accessible to the students, more fun. I don’t just use 

 that, but I think it’s good to have that when I teach vocabulary like what they need to 

 know, that’s really good to practice. It’s a good way to make the students playing little 
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 games and doing these little activities, the learning, it’s not that boring word learning, but 

 actually doing something that is fun, that’s what I like about it. 

Another teacher explained: 

 In some cases, it is more engaging I would say because you actually use the images and that 

 could be more provocative. I think in lot of things the insides are hard to see, so if you can 

 show a video of what’s going on or some sort of interactive stuff, then they can hopefully 

 understand the concept better. 

One teacher expressed her views: 

 I don’t think it changes what they are learning but it just makes it lot more visual, if 

 anything, it just encourages the students to feel a bit more positive that they are using 

 technology. They all wanted to be using technology all the time, whether its iPods or 

 anything like mobile phones. 

Likewise, a Science and Mathematics teacher discussed the learning advantage of 

IWB in a very elaborative manner and highlighted many unique features of IWB 

that facilitate learning: 

 Mainly student-focused, I would say the visual thing that you can collect things visually 

 that they can look at, those I already prepared and display them. I know that you can do 

 that in other mean like in PowerPoint and things like that but this is far more flexible 

 and you could annotate over the pictures, you could bring pictures up with text and so on. 

 Secondly, the main reason that I have noticed that you could involve the students that can 

 come out and move, manipulate things and they could write on the board very easily. Also 

 just having things on the whiteboard, you know the picture things, the diagrams, ability to 

 move objects around and  reveal things is much more flexible.  

A teacher who teach Curriculum Support in a school and has 8 years of experience 

of using IWB said: 

 I think it helps the students to be able to see when you demonstrate something on the screen 

 and then you can actually, rather than just explain to them what they need to do, but you 

 can actually show them, makes a huge difference and showing them not just pictures but 
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 actually showing, when you click this, this will happen, and they see it happen, makes a 

 huge difference. I mean,  originally I was teaching web design and coding. So when you 

 show a bit of code and then instantly show that that changes colour and that changes font 

 size and they see that immediately, you got students engaged and they want to learn more.  

A teacher, while making a comparison between traditional approach and modern 

approach (use of technology) of language learning, stated:  

 By using these technologies, you enhance your delivery of the subject of languages and the 

 students love this approach, they do prefer, instead of using the traditional approaches of 

 learn the language, they  do prefer the new technology, and  new technology is very close to 

 them and they do like it, they do like it. And you can compare when you follow a 

 traditional approach for the language and at the same time the modern one using the 

 technologies, you can see a big difference. 

When asked to explain his point of view by giving an example, he said: 

By using this technology, we are connected with the University of Greece and the University 

 of Greece in the last 13 years has put together lots of software, software in the languages 

 component and this software can be brilliant when you have the IWB and the students love 

 it.  

Further, another language teacher mentioned: 

  It's a good way to making the students playing little games and doing these little activities, 

 the learning, it’s not that boring word learning, but actually doing something that is fun, 

 that’s what I like about it. 

11.4.1.3 Encouragement, Training and Support to use IWB 

The teachers were asked to comment upon the kind of encouragement and support 

they receive from their schools and also provide information about the type of IWB 

training they had received. The purpose of these questions was to get an idea about 

the impact of this kind of support and training in the use of IWB by these teachers.  
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11.4.1.3.1 Encouragement by the schools  

As far as the encouragement is concerned, all the teachers mentioned that they get 

appropriate encouragement, initiation and push from their schools to start using 

this technology, and are also getting on-going support when needed. 

As a Science teacher stated that: 

 I was told we had money in the budget and I applied for money to get Interactive 

 Whiteboard and it came through so that was very encouraging and I started working on it. 

A Design and Technology teacher mentioned about the initiation by the school to 

put IWB in classrooms. He said: 

In my case the IWB arrived two years ago, so I taught one year without it and then in 

 second year it arrived. And that was just the school decision that they were getting new 

 IWB and just wonder which people to get it. 

An Arts teacher also revealed that the school took the initiative to install the IWB in 

classrooms of interested teachers: 

When they first had, they had three Promethean boards installed in the school and I put a 

 request to get one into music, and at first they just told that they were going to put them 

 somewhere else but then  they came to me and said that the plan is changed and so it is 

 coming to you and I was very happy about that. 

Another teacher who teaches Greek language explained the reason about the kind 

of support and encouragement provided by the school: 

It’s a two way story. The school is following this path of e-learning and in the Greek 

 department here and the Greek faculty, we are using, we are connected with some overseas 

 universities, universities in Greece and in other countries and that’s why we are following 

 the path of e-learning at the moment in this school and the school encourages this path. 
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Further a Science teacher indicated: 

Well, I guess, they are encouraging us to use them but there hasn't really been anything else 

 apart from that. I guess apart from providing us computers on all of them, yeah, I think, 

 and also giving us the software, yeah, I guess. 

A very similar kind of situation was mentioned by a Literacy teacher:  

Yeah, they do. There are more and more IWBs in the school. There is, yeah, that is up to 

 the individual to find the way to make them use. There have been some short courses in 

 their use.  

11.4.1.3.2 Training to use IWB  

This is another factor which played an equal role as the initial encouragement to 

make teachers convinced and willing to use IWB in their classrooms. Most of the 

teachers noted that they received just a preliminary kind of training which was 

usually provided by the company which installed IWB in their schools. These 

companies provided some initial basic training in the form of couple of essential 

information sessions. These teachers also revealed that after getting some basic 

knowledge about IWB during these training sessions, they made their own effort to 

explore the IWB and to train themselves to use it more and more effectively. Some 

teachers also mentioned that their schools provide continuous on-going training 

related to various aspects of IWB. 

A Design and Technology teacher said: 

 However, this school has been very good, they have provided or they promoted quite a lot of 

 training and they do peer to peer support within the school, which is pushed quiet strongly, 

 however in the  school every Wednesday morning, we have an IT session where you just 

 work on technology. 

Similarly, an Arts teacher appreciated the kind of training provided by the school: 

 Yeah, they, we were provided with training and development in the use of the software 

 which took me and other two teachers outside of school and I think it was 2-3 whole days 
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 and then a couple of catch-up sessions for about 3-4 hrs each. Yeah, so it was very good 

 support. 

Another teacher said that training in her school is available on the request by the 

teachers:  

As the boards have been installed through the school, teachers that have requested training, 

 a lot of them have been sent to training. So the school does support that. 

A Science talked about the on-going IWB training by the school: 

  Yeah, they do encourage it. Then we got it frequently probably, especially once or twice a 

 term, there is been, yeah, there is an email sent out if anybody is interested to come and do 

 this training. 

However, most of the teachers received only the basic training, usually from the 

IWB Company which installed IWB in their schools. One such teacher said:    

Yeah, when we first got the one in the library, we had a lady coming out to  show us how 

 to use it. And that quite prompted my interest, but that’s all the training I really had on 

 it. So I  picked it up and most of it, I did it myself.  

And another teacher stated: 

Only little bit like we had couple of trainers coming up to the school to teach it to us. The 

 courses  were good, but I think you need to have more practice.  

A similar statement was given by a Science and Mathematics teacher:  

We had couple of sessions for couple of hours. Most of that is just self- taught, self-

 exploring and then I did an online course on the Promethean site. 

A Science teacher very clearly mentioned:  

Mainly, a little bit from the school. So that was sort of basic training from the school and 

 the little bit I had from the university while I was doing my degree. It’s sort of a little bit 

 here, a little bit there, but plus when you actual been able to use it, you learn a lot as well. 
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And so did another Science teacher: 

Not from the school, but from the people that put the whiteboard here, they gave us, and I 

 think it was like 2-3 hours of PD to teach us how to use that. 

Some of these teachers also later on voluntarily took the role to train other teachers. 

An ICT-Coordinator of a school who also did some research on the issue of IWB 

in teaching and learning clearly mentioned: 

 Certainly I have taken the role of training other staff and I have also have another staff 

 member here, music teacher, who is very good at this technology and he has also taken some 

 of the training sessions for us at the school. And also the company that supply the boards 

 did some training initially and then some follow-up training, like train the trainers about 

 the top model. 

And another Science teacher who took the initiative of introducing this technology 

at secondary school level said: 

 Na, I mean they didn’t train until I gave the training to other teachers after I figured out 

 how to  use it. 

Another Science teacher explained:  

Ok, I am kind of a training person. But originally, I had some training from Promethean, 

 I went to Mimio training, I took the effort to do it, so when I was trained up, I trained 

 other people. 

When asked about the kind of support provided by school, he said:  

Yeah, they paid to me to go on the training. We have also had Promethean come into to do 

 the training sessions here. We have done that couple of times.  

Further an Arts teacher pointed out: 

 Not since then, but I help in delivering staff training and development course on IWB use 

 in Monday afternoon sessions. So I did three or four sessions with some staff who 

 volunteered for  that.  
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It is also important to mention that some of these participating teachers didn‟t get 

any IWB related training at all. When asked about the training, a teacher stated: 

 I didn’t get any training only because I didn’t ask for any training. I have got quite a good 

 ICT skills and all I wanted to do was to play with it. 

A very similar situation was mentioned by another teacher: 

And I didn't get any specific training at the time, it was just, this is your classroom there 

 happened to be an IWB and they couldn't find the manual, so I said ok, and so in the 

 lunch time I went in and played with it and worked out  what I could use it for. 

Both these teachers considered themselves to be technologically savvy and one 

among them was from ICT background. 

11.4.1.3.3 Peer support  

Some teachers specified the kind of support they receive from their colleagues who 

helped them to deal with some issues related to the use of IWB in their teaching. 

Different teachers mentioned different kinds of peer support and it played a very 

important role for them, and some of them went on to voluntarily take the role to 

help and support other teachers. 

A Language teacher shared her initial experiences: 

 You know what you need to do more, you need to practice. So I got together with one of the 

 language teachers and we started spending time with it and because there are some teachers 

 that do know where the resources are, it makes it lot easier to use. 

Similarly another teacher mentioned about the support from a colleague:  

Yeah, Mr. X, he is very good. If you have got any issues or want any sort of particular 

 training or anything like that, he would very happily either provide that or chase it up for 

 you, so, yeah I don’t feel like I have got nothing and I have to do it myself. Yeah, I 

 definitely feel like if I needed a hand with anything, I can go and get it. 
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An English teacher also described about the kind of peer support she get: 

I guess the teacher that I work with is quite capable with the IWB, so if I want something 

 to, if I wanted to do something, I can go and ask him for a help and get advice and then I 

 have used some of the online tutorials for help a little bit as well. 

A Mathematics and Science teacher, who himself had been using IWB for almost 2 

years said that providing support to other teachers also helped him to learn more 

about effective the use of IWB. He said:  

I just give other people a lesson a week to help other people to use it. I guess it is also a way 

 of learning it to teach other people too and it made me to get on the top of it because other 

 people rely on me, so I had one lesson a week last year to do that. 

There were couple of teachers who had talked about a very exceptional kind of 

support i.e., support from their students. One language teacher clearly stated: 

But the students are good, because they help. If I make a mistake and ask them, can you 

 come and help me, they do help me and they love it. 

Another teacher also mentioned about student support: 

The students from the primary school, they know a lot more about them than you do and 

 they tell you where the things are hidden and I know there is a lot more on it that I haven’t 

 found yet. So it’s a growing thing but they like it very much. 

11.4.1.4 Other factors 

Apart from the factors like availability/easy access to IWB technology and the 

perceptions about its value for effective teaching and learning, some teachers also 

mentioned about other reasons of using IWB in their teaching. These are discussed 

below: 
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11.4.1.4.1 Expectations of others  

Some teachers acknowledged that the actual reason why they start using IWB was 

that they were expected to use it by the students, school and even other teachers. As 

mentioned by a teacher: 

 Initially when I started teaching, I was an IT teacher. And therefore it was an expectation 

 to use the board in the IT class; you give demonstration for the students before they went 

 onto the computer. 

Another teacher who first started using IWB during her teaching practicum also 

shared similar experience: 

 Probably just because the teacher who had that class for the time wanted me to use the 

 Board, so the students expected to see it in the use and I just carried on, I guess, very 

 similarly to what he had been doing. 

She further emphasized on the expectations by the school authorities: 

 As a teacher again probably I think, there are some expectations to use it because the 

 school has gone that way, they have equipped the classrooms with it so I feel, again, yeah, if 

 you don’t use it,  it’s like  just not using the resource. 

A Literacy teacher who felt the need to keep up with technological advances said: 

 We have the facility in place to use it and I felt that I needed to know more about them 

 because it was keeping up with the, if you like, the technological advancements of student 

 learning. 

A Science and Mathematics teacher also gave same reason: 

 It’s just keeping up with technology. You know, it’s an innovative technology, you know, to 

 keep up- to- date, you know, what the kids are doing, the kids, they like using technology 

 in the classroom and if they can see a teacher using it as well and using it to access other 

 things, they are going to be a bit more willing to learn. 
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11.4.1.4.2 Behaviour Management  

Some teachers also linked the use of IWB to a very important issue, its helpfulness 

in managing the class better, especially dealing with students with problem 

behaviour.  

This is pointed out by a Science teacher in very clear words:  

 You have to spend some time making all this stuff beforehand and getting organised but it 

 makes  it easier in the class to deal with kids, especially the kids that can be more 

 difficult.  

He further explained more: 

 They don’t have to worry about me writing the stuff on the board and they lagging behind 

 and I can really watch them while they are learning. So, it really helps with behaviour 

 management as  well. It’s very handy having it. 

A Language teacher also expressed same kind of views: 

 Even the naughty students that normally cause trouble in the class, they don’t really like to 

 sit back and write, they get involved so it helps in classroom management with some 

 students, and they enjoy. 

Another Language teacher compared it with traditional way of teaching and said: 

 By using these technologies, you enhance your delivery of the subject of languages. And you 

 can manage the classrooms using the new technologies easier than in the traditional 

 approach. 

11.4.1.4.3 Unique Factors  

There were couple of teachers who mentioned some exceptional reasons to start 

using IWB. One such teacher while discussing about the reason of starting to use 

IWB explained: 
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We have organised distance classes in other schools in other continents. We have three 

classes, one in Johannesburg and other two classes in Toronto in Canada and we are using 

the IWB when we are linked with these classes. 

Another teacher who was reluctant to use IWB in the beginning described: 

 I think, I started as being a sceptic about IWB. I learnt a lot about it in my role as a 

 teacher- training role and became more and more convinced, seeing good use of it by some 

 very good teachers, that it was a worthwhile investment if the teachers are supported well 

 and are motivated to use, it can be a very engaging technology. I started out believing that it 

 was overpriced and probably not worth the investment, but then I changed my mind. 

A Science Teacher who had recently started using IWB also mentioned:  

Yes, I think when the students see you using this equipment, they realize that, sort of 

 realize that this is real, this is relevant. They sort of respect you more for actually using this 

 equipment when they are more engaged.  

11.4.2 Classroom Interactions/Student involvement  

After exploring the factors leading to the adoption of IWB by teachers, the next 

issue addressed in the interviews was the different types of interactions in a 

classroom where the teacher uses IWB for teaching. The questions were asked to 

gain in-depth understanding and the main focus of these questions was on the 

students' involvement or interaction with the IWB i.e., whether the students are 

involved; what kind of involvement and how the students are involved. The 

teachers were also asked to elaborate their responses by giving some examples from 

their day to day teaching. The majority of the teachers indicated that they involve 

their students while teaching using IWB in one way or another. The teachers who 

don‟t let their students interact with IWB, or who had stopped letting them use it, 

gave the reasons or justification for doing this. Some responses from the teachers 

are given below.   
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A Media teacher with 7 years IWB experience gave an example to explain the type 

of Student-IWB interaction in his classroom:  

They all present information on the board, they would show examples of how they are 

 progressing. Like in the area of Media production, students would get up to 

 demonstrate how they can choose  something like a software, and it’s certainly easier for the 

 students to see how it is happening when they are physically touching the board or the 

 software to see what they taking on rather than  just sitting in the projectors or data 

 projector style. Mostly, it is to do with student sharing work, showcasing what they are 

 doing.  

A Science teacher also described by giving an example:  

This morning I had some Year 9 students doing some transformation rotation and I gave 

 them a  graph paper and a pencil so they can draw figure that is given in the text book, so 

 they had to come up and put there a mark where the centre of rotation was, so they wrote 

 there how many degrees and things like that.  

Another science teacher explained in a very elaborative way about his student‟s 

direct interaction with the board. He said: 

 Yes. On one of the SMART Boards there is this program called Frog Guts which is, it’s 

 where basically you can do a dissection of the frog without having a real frog there and cut 

 it out and kids of all year levels love that because you have got an animated frog there and 

 you can pin it down and you can cut it open and you are getting the students up there to 

 find the bits and pieces. So rather than just being talking, you can get them up and get 

 them touching the board, playing around. 

A Language teacher explained different kinds of interaction for different year levels. 

Talking about the junior level students, she said: 

For the juniors, when you are doing different topics, like if you are learning about clothes, 

 there are different activities that they can come and join, they can pick the word, matches, 

 so they come up, one by one and they come up, they can speak that word or they can come 

 directly to the board and change it, so they are really getting involved. 
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She also gave example of how she involves senior students in teaching with IWB: 

With the seniors, they can come in and type in their sentences that are more advanced, 

 because  they are the higher level, so they like to come up and write on the Board and get 

 involved because  they have got small classes. Suppose they have to write three hundred 

 words in French, we can do that together, we can sit and words can be suggested by each 

 student, with all of them being involved. They can all be involved in writing up on the 

 board, which is good too. 

When asked about whether he allows his students to use IWB, a Design and 

Technology teacher revealed: 

 Yeah. Quite often in my home group, I have problems keeping them off it because they find 

 it so engaging and they love to get on there.   

He further added: 

 They come along and take over from me and do things on the whiteboard and if they are 

 working in groups, one group might come to the whiteboard and they interact with it, or 

 even work within a group, so instead of working on a piece of paper, they actually come 

 along take over the board and work on the board. 

Some teachers also mentioned about using some technological tools along with 

IWB which help the students to interact in a better way. A Learning Support 

teacher gave example of one such tool that comes with IWB:  

Yes, they get to use the pen and they go up because that engages them even more if they can 

 go up there and control what they are doing rather than me doing it all the time. 

Another teacher highlighted the advantage of using some ICT tools/technologies 

along with IWB which leads to a different type of student involvement where 

students do not need to leave their seats to interact with the IWB. He said: 

 Well, the Promethean whiteboard has a slate that you can hand it out or something like 

 that, so  you hand it around to the kids and they can write on the board, without getting 

 out of their seat. And it  does, like it does sort of, encourage them to put their answers on 

 the board without actually physically getting up in front of the class which some of them 
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 find quite daunting. With the Hitachi boards that we have, we don’t have that slate, but 

 the kids are quiet keen to get up  and have a go because it’s a novelty and they quickly get 

 up to play with the board. 

A very similar point was put forward by a Science teacher who said:   

There is couple of ways, the boring way is that I write notes and they copy it, that’s one 

 way. There are other things that you can use like drag and drop, so I have all different 

 shapes out there and kids can come to the board and do it. My favourite way is doing 

 practical experiments, again students need to come to the board to do that, however now 

 they have iPads, they can basically keep working  at their desks, they are copying their 

 notes, they can share it to a wall, I share it on my wall, things like that, so we actually 

 don't need to go to the IWB.   

Another Science teacher who had recently started using IWB pointed out about the 

responsibility of a teacher to make sure the IWB is used properly by the students 

for educational purposes rather than considering it as a technological toy to play 

with:  

Well, you have to set up rules because obviously they are not playing with thing, so yeah I 

 only allow them to use it when I am actually, when I am there or when I am supervising it. 

 They are actually generally pretty good with it, they love coming up, it actually encourage 

 them to get up out of their seats and to come in front of the class and write on stuff. If you 

 have quiz set up or something like that, you suddenly get eager volunteers to come up and 

 do it rather than having  to, sort of, pick  them for doing it. So yeah, it does give them a 

 platform to be able to, sort of, to  feel comfortable to get up and come in front, be involved. 

Another teacher who initiated the use of IWB in his school highlighted the practical 

issues faced by him: 

  Because this interactive board being one only in the school, we are very sensitive at the 

 beginning how to use it and try to teach the students how to use it, but I would prefer the 

 students to be the centre of the classroom and the students to use this technology. I 

 encourage the students, I mean if  I can practically, I call one one students to fill in some 

 gaps in the interactive whiteboard using  the software I mentioned before.  
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Another teacher admitted that he needed to improve the involvement of students in 

his classroom and also made a comparison between the willingness of the students, 

at primary and secondary school level, to get directly involved in using IWB in the 

classrooms:  

I think its one area where I would like to still improve myself. I think there is still more 

 scope for students to get up and to do more. There is a lot to do with the confidence of 

 individual students to feel ok by getting up and to come in the front of the class and 

 certainly for the 13-14 year old,  that’s not always what they want to do, primary school, 

 junior primary kids are often quite happy to. They are bit  more self-conscious at a higher 

 school level but those who have got confidence, get up quite  regularly.  

During the analysis of interview data it was also evident that not all the teachers 

allow their students to use the IWB. Different reasons were given by these teachers 

which are discussed below. 

An English teacher expressed her concerns regarding involving the students by 

highlighting one of the limitations of involving the students to use IWB in the 

classroom:  

 I think, like, I am seeing what IWB can do and while I think it's good, I can’t get away 

 from the fact that it tends to just include one or two students at a time and that’s for me, 

 as a teacher, is one of the biggest concerns.  

A Science teacher who had stopped involving her students in using IWB gave her 

reasons by saying: 

 We tried it times. Initially, the kids wanted to come and write on the Board and things 

 like that but then they discovered that it was lot harder than they thought. 

Another Science teacher pin-pointed few issues regarding the use of IWB by 

students which highlighted the need for a strong learning environment in the 

classroom in order to successfully involve the students to use IWB in a proper 

manner:  
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Well they, usually they don't want to use the board, but, I try to ask them to come to the 

 board and write an answer on the board or move an answer or things like that, they 

 usually always refuse and then the ones that do agree to come up usually want to come up 

 for the wrong reasons so that they can, like, destroy it, like move everything in the wrong 

 place or just open things that shouldn't be opened, so things like that. So I, sort of, more 

 reluctant to let people come up now because I know that they are going to be silly, that’s the 

 year 8, 9. Usually with the year 11, 12, they just find a chore to go up and go to the 

 board; usually I don't make them do that anymore.  

A Literacy teacher also stated the possible management issues related to student-

IWB interactions:  

If there are some students being a little disruptive or they do something which is probably a 

 little bit inappropriate in terms of use and the care of the equipment, yeah, so that is 

 something that one has to just keep an eye up for, yeah. 

There was another Mathematics and Science teacher who had stopped involving 

students because she had changed the way she use IWB. Her comments provided 

in-sights to a very crucial difference between the use of IWB in a traditional 

(teacher-centered/lecture method) approach of teaching and a constructivist 

(student-centered/student-involvement) approach of teaching. She said:  

Yeah. I probably don’t, I don’t use students much now. I use it more now, like the 

 whiteboard, like I have my textbook up on, rather than the kids having to carry their 

 textbooks all the time, I have the textbooks up on there, you know, the information in 

 there when they need it. So now I basically, I probably just use it like an overhead 

 projector, you can have the information there, also use it, like, to show videos. So, I have 

 my laptop connected to it all the time and so I use a lot of multimedia stuff  anyway, so it’s 

 the textbooks and then video or word documents  depending upon what the kids are doing 

 in the class. 
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11.4.3 Gradual evolvement of the use of IWB  

This question was asked to the teachers to understand any changes in the way of 

use of IWB with time and also to get some useful ideas or hints for the teachers 

who are either willing to use IWB, or are in the beginning stage of its use. It is 

essential to keep in mind that the different teachers were at different stages of 

using the IWB at the time of interview, with some being very well experienced 

(6-8 years) ; some with reasonable experience (3- 5 years); and some novice (6 

months to 2 years). So another purpose of asking this question was to see any 

difference in IWB use between new teachers and those teachers which are well 

experienced. All the teachers started using the IWB in a very simple way and 

gradually moved towards using it in more and more interactive and advanced 

way, although, the speed with which they evolved was different for different 

teachers. There were various factors highlighted by the teachers which impacted 

the gradual evolvement of their IWB use.  

The ICT coordinator and a Media teacher shared his progress of IWB use as: 

I, probably at the starting point having done the research to know and also  because I am 

 the ICT coordinator at the school, using the technology a lot, I didn’t feel held back, and so 

 I was able to get into the higher level use of it probably much quicker than some people 

 would. I actually certainly use the IWB in every lesson every day.  

A Science teacher who took the initiative of introducing IWB technology in his 

school said: 

Initially when we got it, it was just basically a nice way to put up notes, an easy way to do 

 PowerPoint. But then I started finding gallery tools and other bits and pieces which can be 

 incorporated with programs that can help you with the learning. You start off with very 

 simple bits and pieces then you get very very complicated when you incorporate audio or 

 interactive elements into the classes, so you get the students up and playing with the board. 

 Yeah, once you  figured out how to use bits and pieces then it makes it lot easier for you. 
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Another Science teacher who had recently stated using IWB revealed: 

I probably had gone from just using, for example, simple PowerPoint, like, just using as a 

 data projector to being more interactive user. In that I will be using it as a whiteboard and 

 data projector simultaneously. I have multiple tabs up so that I can switch between the 

 internet or research or quizzes or stuff like that. So, you have got a lot more flexibility 

 with the multimedia that you are using.  

Further another Science teacher and a novice IWB user shared her experience:  

Well, it is actually evolving too quickly. Originally, I was using it as a whiteboard, you 

 know, just writing words on it and then I started doing more interesting things with 

 pictures and videos and now I have nearly started preparing things before-hand so that then 

 I can show them and now I am kind of at the point where I would really prefer to have the 

 board all the time. Like  now, with the room out of action, I am not very happy. It’s like I 

 would rather have the board there. 

A Mathematics and Science teacher commented about his evolvement as an IWB 

user: 

Hard to say how it evolved. I just did experiments, I guess, with various things. In the end 

 I am putting the whole science units onto it. By that time it was just a trialing with a 

 lesson and then  the couple of lessons to the extent that it now may be a whole topic that’s 

 completely build around whiteboard presentation, interactive things with the kids coming 

 out and doing things and lot of links to work like YouTube videos, things like that. 

A Language teacher explained by giving some examples:  

When I first started, it was really just typing in, like little activity, little things like that 

 but then, now it has more evolved to finding the different links and conversations. You 

 have got people having conversations on there and then you can take it  and then they can 

 have the conversations, or you can go on games, all different activities, grammar, linking, 

 lots to do with different topics whatever topic you are doing and like I said, it could be 

 music or anything like you go on YouTube, you can find songs, it can be anything, can be 

 a fun.  
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A well experienced (in IWB use) Science teacher emphasized that she has stated to 

use more internet in her teaching now. She stated: 

For the last three years, I think first I was probably doing very similar work to another 

 whiteboard except using it for illustrations and diagrams, but here at the Science area it’s 

 just wonderful because of the visual images you could put up illustrating the work to the 

 students and I am using more of the internet now than I did then.   

A novice user of IWB and a Literacy teacher showed his concern about not being 

able to use the IWB in an advanced manner: 

Initially, I had a colleague who showed me a few things about the use of IWB, and then I 

 just started to use some of the things that he had shown me. Unfortunately, I couldn’t take 

 it to the point where I could pull files out to put up on the board or I could, sort of, input 

 pictures of anything like that, more sophisticated stuff but I could use it to write on and I 

 could use it to, sort of, bring up clips, video clips and things like that but also run a 

 particular program that  were developed through IWB. 

Another well experienced Science teacher said that she started using IWB in an 

interactive way from the very beginning of its use:  

I didn’t really evolve. I just started using it straight away and so when they put it in the 

 classroom and from that point on I haven’t use the other whiteboard. So it’s a case of 

 straight  away. As I said that I got to use the PowerPoint, I write on it, I save all my 

 notes, I save the  lessons; I use it for internet, so all those sorts of things. Straight away into 

 it, because it was installed at this time of the year and I had time to play. Beginning of the 

 next year when all my classes were there, yeah, that was it, I use it all the time. 

Further another Science teacher, who was also using IWB from a long time, had 

moved into an opposite direction as far as the use of IWB is concerned. He clearly 

mentioned:  

Honestly, IWB is a waste of time. They will be faded out in five years. They are good to go 

 from this whiteboard style of writing to recorded writing but the worst thing about IWB 

 that you are still standing in the back of the class so if I have got an iPad or a tablet, I 
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 can do writing on my tablet and connect it to the computer and it just being projected on to 

 the board. So I can walk anywhere in the room, I can write on the tablet, I can pass it to 

 the students, the students can write on the tablet and it’s on the board. So it helps you 

 control the class better, it helps you move  around in the class. In IWB, not every kid can 

 go on to the board and also if you are standing in  front of the board, you are also casting a 

 shadow. So I am more likely to use my tablet, actually I have my iPad connected to my 

 Mac, so I can write on my iPad and it just show it on my Mac. 

11.4.4 Impact on Student Learning  

Based on the theoretical framework developed by the researcher; the learning of the 

students is divided into two aspects i.e., Learning Approach and Learning 

Outcomes. During the interviews, the teachers were also asked separate questions 

regarding both these aspects of student learning. The aim was to understand or 

explore teacher‟s views regarding the significance of IWB in student learning. This 

is a very important issue because the teachers were not asked about the student 

learning in the quantitative questionnaire, so this was the only chance to get any 

kind of information from the teachers in this regard.  

11.4.4.1 Learning Approach/Attitudes  

The teachers were asked to comment upon the possible significance or impact of 

IWB use on the approach or attitudes of students towards learning. All the teachers 

declared that the approach of students towards learning has improved in one way or 

another with the use of IWB. The teachers reported students to be more motivated, 

engaged, attracted and involved in learning; produce better quality work and enjoy 

learning; are more active, happier, curious, positive and keen to learn.  

A teacher talked about an improvement in student learning approach by making a 

comparison between his teaching with a projector and an IWB:  

I had started out teaching in this room mainly with only a data projector and I have 

 noticed an improvement, certainly an improvement in engagement and involvement and 
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 probably the level of the work from the students is high because they are actually, I think,  

 getting better quality of instruction. 

A Greek Language teacher compared his teaching with and without IWB and 

elaborated:   

We have five contact hours a week in languages and from these five hours we devote one to 

 two hours with IWB and if you compare these three hours without interactive with the two 

 hours with interactive board, you can see the students love the second part, the interactive 

 one and they are very active in the classroom, very active and they communicate in the 

 language, they love to be  involved in the delivery of the lesson where as in the other 

 classroom, in the traditional approach, they try to avoid it. I mean, my argument is that 

 using technologies or this technology, IWB, in language classrooms, you enhance your 

 delivery and the students are happier and you have better results, even students with some 

 problems following the lesson in the IWB, they feel happy, they feel free, they are involved 

 and they contribute to the class, to the learning. 

A Media teacher explained the kind of impact of IWB use on student learning 

approach by giving an example:  

Mostly, since they are less likely to be distracted, they are more involved in the class, in the 

 lesson and the activity that is happening. So, yes I think with the higher level of interest 

 and involvement. The students involve with any kind of technology but the IWB certainly 

 helps in it. Only just today, I had a teacher from another learning area come and show me 

 'stop and stare' animation film made by a wonderful artist and I straight away was able to 

 show it to the students because I had some students doing 'stop and play' animations in the 

 classroom. And it is very quick way to show them how it is done and to show examples to 

 them. So it’s very motivating, very quicker. 

A Science and Mathematics teacher drew attention to a very important issue when 

she gave example about low ability students and how IWB help them to overcome 

the barriers and to learn better:   

I just took a relief lesson of a lower ability in Mathematics class just before I came and 

they were doing the linear relationship and just being able to do it on the whiteboard’s big 
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screen, they were curious, what would it look like, how we can do tables. We can put 

different colours in it and because they are less able to handle curriculum, the attractiveness 

of what you are offering them is much more alluring to attract them and getting them 

involved. So they were copying things down in their book and then trying things for 

themselves. 

A Science and Mathematics teacher particularly mentioned about the role IWB plays 

in encouraging the special needs students. She said: 

Enormous, because in my Year 10 Mathematics Application class, I have got two 

visually-impaired students, they find this electronic whiteboard so much easy to read because 

of the thickness of the line and bright contrast. I can use any colour and they can see it, 

even though they are visually-impaired, on the IWB and that makes it so much more 

interesting to them. 

Another teacher (Society and Environment) who started using IWB during her 

teaching practice and taught indigenous students at that time recalled about her 

unique experience:  

 If it’s there in the room, it add a value I guess and it is centered strictly with those students 

 as I said, they were, they were kids who had very limited exposure to schooling before and 

 it was something that took their attention even the use of colour, you know, little things 

 like animations and that sort of stuff, they quite like it. So is also that it is also attention 

 grabbing for those particular students. 

A Science teacher gave example about the senior year levels: 

The other thing is especially with the senior classes, say Year 12, once you have made the 

 lessons,  you can export, so all the students can have their own copy of the lesson, they can 

 print that out. So when they get in the class, they can add their notes to it. That means I 

 can have my whole year of Chemistry course ready, I can give that to the students in the 

 start of the year and when they are going through it during the year they can add to that 

 and do the other bits and pieces and I find the Year 12 especially, they enjoy that. They 

 like having all notes ready for them. So it’s not just, you know, copying down, it’s much 



310 
 

 easier. It helps them because they have got another way of looking at the information, I 

 think.  

Another teacher talked about its impact on Language learning:  

I think it makes it more, I think with language you can do lot of things like writing, 

 singing,  rhyming and by using that you can add another dimension to that. And the more 

 different experience they get, going to be better for them in the long run. Like they are 

 hearing French,  they are singing it, they can rhyming in it and so they are getting lots of 

 practice and many students that normally the student who usually sit back and hide, they 

 like it, so something like that.  

A Science teacher also gave similar comment by saying:  

Yeah, I think it has improved. It has given another dimension to teaching; another 

 dimension to classroom which I think is a good thing, yeah. 

An Arts teacher clearly mentioned that the attitudes of the students have become 

more positive:  

Especially music, musical notation is fairly graphic symbol itself, so it's just not being able 

 to say that three plus three is a six, you have got to give them the answer that can actually 

 give them a visual answer. With that old fashioned whiteboard, I would draw it up on the 

 whiteboard whereas with the IWB, they can get much more defined view of the answer, so 

 the comparison between their answer and the given answer is more accurate, so that’s what 

 the kids like, “aa ah this is better than this one, like that sort of stuff. So their attitude 

 becomes more positive with that because they can see that how they are getting feedback, if 

 they don’t know that how they go, they can get confused. So when they know that they are 

 on the right track, they are keener to go and it probably reinforces them to learn. 

A Science teacher emphasised the engagement aspect of IWB use:  

I find that the year 8, 9 are very difficult to engage, what I have recently been doing is 

 showing graphic images or provocative images that hopefully will get them to listen, so I 

 guess, one would be engagement.   
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A teacher who had only been using IWB from last one year was not sure about the 

impact of IWB on her students but she gave reference of another Mathematics 

teacher:  

Well, I don’t actually know because I have only used it really with my science classes and 

that’s already a subject where the students are very receptive to all different types of stuffs. I 

know that one of my colleagues has had one installed in her Mathematics class and I think 

she has been, just from what she said, she is really happy with it too because the students 

have actually became more engaged with that, but I have actually used it with my science 

class but yeah, it has been pretty positive. 

Further, a Design and Technology teacher was also not in the position of 

commenting about the impact on student learning. He said:  

I haven't noticed it from a student's perspective but from my perspective it’s been much 

 easier, especially if I am, because I work a lot on program with software, so not only do I 

 teach IT but I also teach things like electronics where we actually do a lot of design work 

 on computer and it's normal to show to the students that what it is, what they can do so 

 that they can follow step by step. 

There was another teacher who teaches Curriculum support did not think that IWB 

had any impact in making the students more interested in learning.  

Not always. I mean, I would like to say it makes the difference when they go out and they 

 want to learn everything in all their other subjects but they don't.  

A Science teacher who uses IWB on regular basis said that IWB cannot be a 

substitute for a good teacher: 

 I think that it’s a tool, like any other tool, like the use of computers, like the use of, you 

 know, any other ICT. So I think it makes the students more interested but at the same 

 stage, I have been using it for long now, and they just expect it when they come in. So I 

 don’t think, personally I don’t think that a board in the classroom is going to make a bad 

 teacher suddenly a good teacher. So I think a lot still comes back to the teacher rather than 
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 what tools they have. But if you have got tools that help the students to be a little bit more 

 engaged, then that is an advantage. 

A Mathematics and Science teacher who thought IWB has no direct impact on 

student learning said:  

Well, it hasn’t had a great impact at all. It’s just another piece of technology. They are so 

 use to having new technologies coming in all the time. It hasn’t impacted them, if anything 

 just shows them that school is keeping up-to-date with the technology and so they are on the 

 right track. 

11.4.4.2 Learning Outcomes  

The second aspect of student learning addressed in this research is the learning 

outcomes. In order to make an attempt to find a link between the IWB use and the 

learning outcomes of the students and also to gather understanding of kind of 

impact, the teachers were asked to comment upon the kind of impact of IWB use 

have they noticed on the student learning. The teachers were also asked if they have 

ever noticed any kind of impact on the students' learning achievements as well. 

Most of the teachers stated that they were not in the position to comment about the 

impact of IWB use on student outcomes in the form of student achievements 

because it is hard for them to isolate the impact of IWB without doing a 

comparative kind of study and also there are so many other factors which could 

play role in it.  

Like a Media teacher who is also an ICT coordinator at a School said:  

 It’s very hard to say that because you can’t really do that with one group of students by 

 comparing in contrast that how they would have gone otherwise. And all my teaching, 

 because I work in the lab with computers, is very heavily focused on the use of technology. 

 It’s a subject you can’t really imagine teaching without it, so it is hard to say.  

And another explained:  

 I think it’s difficult to tell because it’s not one class to another.  The class that I teach as a 

 group is quite a bright group of students, it is also, a sort of higher than average anyway, so 
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 it is hard to say whether the use of IWB made them higher than that, so it’s difficult or 

 unless I could have that same group of students work without IWB and then with the use 

 of IWB , so, difficult to say, but approach towards learning has definitely improved. 

A Science teacher said pin-pointing impact of IWB alone is difficult because other 

technologies are also used: 

 I haven’t actually really looked into that very much. All our students have, it’s a little bit, 

 I guess, unique here in that all our students have their own personal laptops anyway. They 

 are sitting there watching me, what I am doing up there, then they are doing what they need 

 to do on their own, so I think they would have impact to it if I could compare whether the 

 IWB has actually that much impact. It’s hard to pinpoint what is making that happen. 

But couple of teachers did mention about their attempts to evaluate the impact of 

their IWB use on the learning achievements of their students and found out that 

IWB had positive impact on the learning outcomes of the students. For example, a 

Science teacher who actually tried to compare the results of students (with and 

without using IWB) saw some improvement. He said: 

 Yeah. I looked at a presentation about some people that they could use it (IWB) if it's 

 beneficial, so I looked at the grades and I tried to do as much as I could, I tried to 

 normalize it by removing the students who didn’t do any work on it and I saw about 2 

 point sort of, like B to A- kind of improvement across the whole class.  

Similarly a Mathematics a Science teacher, who actually did not do any study but 

just thought about the results of his previous year students (did not have IWB) with 

his current year students, reported an improvement: 

 That’s very hard to tell that to what extent that is to do with IWB. There is no objective 

 study done about that, personally I sense in Mathematics and Science the kids going 

 through, without being able to point to a data, I would say have better results. The latest 

 measurement results, for  example, thinking of this cohort and last year’s cohort, in the 

 way that the students, in the way that they set their work out, I think, would have a fair 

 bit to do with the way they learnt through the whiteboard, see it on the whiteboard. 
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Further, there were also some teachers who revealed that they had noticed 

improvement in some of the basic learning aspects of the students (mostly 

regarding the understanding aspect) which could be connected to the improved 

cognitive ability of the students and hence better outcomes of learning (Blooms's 

Revised Taxonomy, Krathwohl, 2002). These teachers also provided elaborated 

examples from their day-to-day use of IWB to explain the kind of impact they had 

noticed on the students' learning outcomes. For example, a Mathematics teacher 

provided an example to justify that the use of IWB improves the understanding of 

the students regarding otherwise difficult to understand concepts. He stated that: 

 One example is of doing Pythagoras, I was doing Pythagoras with three-dimensional 

 shapes,  looking  at the angle across the cube and you can actually turn the shape, so it 

 looks like a triangle and they go, oh I know how to do that and then when you turn the 

 shape the other way, they go, oh I know that now and that was year 9 and I was doing 

 ten-dimension Pythagoras and they find it much more easier by just seeing it on the board. 

Similarly a Science teacher also gave couple of examples to justify her point of view: 

 I think learning perspective is wonderful because I like the one that focus lots on visuals, 

 it's so much clear and the diagrams you can draw, you know, the structure of the battery, 

 how it generates, like, you know, rotating magnets inside the coil of wire and being able to 

 do diagrams like that is great and being able to google the information to answer the 

 students' questions. You  can go straight on to the internet to find things out and to have 

 visuals up there. If you are looking at genetics and animal mutations, they can sit back 

 and see what you are talking about, why you are talking about and it gives the immediacy, 

 it gives them great visuals on the big board, not just writing on the whiteboard.  

Another Literacy teacher also expressed similar views regarding the understandings 

of the concepts by the students:  

I think it’s not easy to evaluate that because you don’t have tested for the learning outcomes 

 in that sense. I think that they do pick up on concepts fairly well with, you know, with 

 particularly sort of educational games. 
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Further, a Literacy teacher who was in his first year of using IWB in his teaching 

gave an example to point out that the use of IWB can develop the abstract learning 

skills among the students when it was used in an interactive way in the classroom to 

include the students in their learning process. This kind of learning can lead to the 

development of higher order learning skills and ultimately to improved learning 

outcomes. This teacher elaborated by saying: 

 I can give you an example, the one where this particular program that they have, a game 

 about the abstract of the proper or a common or the collective noun and so what they have 

 learnt that if they get it right, it makes one sound and if they get it wrong, it makes one 

 sound, sort of negative sound. So they learn what a collective noun is by that game. Now 

 that hasn’t been tested, but it's good revision, it’s sort of, it's good repetition in the sense 

 that they are doing abstract now which you can’t see or touch but you can experience and so 

 yeah, I think, there is this virtue in the IWB. That’s, yeah, that’s one example. 

Another Mathematics and Science teacher gave very valuable example to 

demonstrate the interactive use of IWB by the students to construct their own 

knowledge (another higher order thinking skill). He said:  

Probably it's more interactive in Science where there might be a diagram where its labels 

 are covered, so they come out and reveal that, so they tell the name before they reveal it and 

 they might follow up from that. Like the example, let’s say the structure of the cell and the 

 purposes or the functions of each part of the cell, so when the part is revealed and the name 

 is there, another  student  might come up and link  up the part to its function and that way 

 it contribute building on their own collective knowledge, the ideas rather than me just 

 telling them. 

Based on the above stated findings, it can be said most of the teachers emphasized 

that the use of IWB in the classrooms help the students to understand the concepts 

quickly and in better way and some of the teachers also pointed out about the 

abstract learning and the construction of their knowledge. According to Bloom's 

Revised Taxonomy (Krathwohl, 2002) which was used in the theoretical 

underpinnings for evaluating the learning outcomes of the students for this 

research, understanding on the part of students falls in the lower categories and 
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abstract learning and construction of knowledge falls in the higher categories of 

thinking skills. So, these findings provide some evidence of the positive impact of 

the IWB on the learning outcomes of the students but this evidence is just based on 

the perspectives of the teachers.  

11.4.5 Negative issues related to IWB use by teachers 

Apart from understanding the factors leading to the successful and effective 

adoption and use of IWB, it was also necessary to investigate about the factors that 

can be responsible for making teachers reluctant to use this technology. The 

teachers were asked to talk about the barriers or constraints they face, if any, during 

the use of IWB in their teaching and also about any negative aspect of IWB use 

which they perceive. The findings related to these questions are given underneath.  

11.4.5.1 Barriers/Constraints of using IWB 

Lack of time on the part of teachers was the prominent issue highlighted by almost 

all the teachers. Apart from this, technical difficulties and cost & 

readiness/willingness to use IWB are the kind of barriers suggested by some 

teachers as well.  

A Science teacher shared her experience:  

Lack of time; time to find out, like, really how much of it that you can use and what you 

 can use  with it.  

Another teacher who also provides IWB training in his school expressed his 

concern by saying:  

Teachers have, always have problems with time, they are always very very busy. They are 

 working day and night, many of us and we always need to learn new things and there are 

 so many things we could be learning. I think in teaching, juggling a lot of competing 

 demands and it is very difficult to do it all very well. So, most people complain, not much 

 time. It’s not easily fixed either. It’s not just about training; you can supply training if they 

 can find the time to attend it too. 
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Talking about the other possible reasons behind teachers being reluctant to use 

IWB, he said:  

Well I think teachers who have been doing teaching for a very long time in the same 

 approach which they have find effective to work are reluctant to change. I have seen in the 

 high profile private schools, as well as the government schools, there is probably even less 

 motivation for teachers who are getting higher results with senior secondary students. So 

 they are less motivated to change because they think they are getting the good results, 

 everyone is happy with the work,  why bother change if it’s working  and I don’t really agree 

 with that approach, but then that's what some will say. 

Similarly another well experienced Science teacher talked about the constraints 

which he faces:  

I think initially setting it up and making sure it work, making sure the laptop that you 

 are using is compatible. We are a Mac school and in my previous school we had Mac as 

 well, but using Mac with this Board didn’t work too well. Yeah, I think the other thing is 

 spare time. I have lot of spare time which I can spend getting all things ready which not 

 everyone can.  

He further explained: 

So time is probably the biggest problem, I think because it does take a lot of time, it might 

 take an hour or so for a 40 mins lesson, so to find that time and how many 40 minutes 

 lessons you have and all that stuff. Time I think is the biggest constraint. It’s not a big 

 barrier to getting people into it, because they acknowledge this is worthwhile, they say that 

 it's really useful and they can see why kids really enjoy it but then it's just how do I do it 

 and where do I find the time to do it. That’s one challenge that I found. Cost is barrier too. 

 I mean you have to spend 6000 dollars. You wouldn’t get it much cheaper, I mean you 

 can get cheaper but the cheaper you go, the worse the programs are that come along with the 

 Board, so that is not good. 
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A Mathematics and Science teacher said:  

Just that it's very time-consuming to prepare that sort of stuff and to use it effectively. You 

 can use it just like a straight whiteboard of course and then that’s a very expensive 

 whiteboard and  it's very time-consuming to prepare interactive material, very hard to set it 

 up to use it. That’s one of the biggest things. 

An arts teacher highlighted some technical issues by making comparison between 

two kinds of boards:  

The only thing is that the Promethean Boards are designed to use with the pen, which is 

 whole lot of trouble, you always have to use a pen. With the Hitachi Board is a lot better 

 in the way that  you don’t have to always pick the pen, and your finger will work on it. 

 And the set up time is a  bit longer, if you have to come and there is a whiteboard there but 

 there is no computer connected to it, and so you need your computer, like all the teachers in 

 the school have got laptops. So if you prepare your material on your laptop then you have to 

 plug it in. And sometimes, some things can go wrong, It's technology and it could be 

 frustrating, like your computer freezes and you have restart it, it can wastes five or ten 

 minutes, so the main drawback is unreliability. 

A Mathematics and Science also mentioned about the technical problems:  

There have been lot of problems with IWBs and that actually scared the lot of people off, 

 they haven’t been prepared to sort through that. They get into a classroom and the IWB is 

 not working, they get frustrated and I always have the idea of having plan B. A lot of 

 people get frustrated through the technical difficulties.  

Similarly a Science teacher said:  

Sometimes the technology does, and it’s usually the computer, it’s not the Board but the 

 computer that’s running it, sometimes that locks up and we have to restart, so that can be 

 a little bit delay  and I can imagine the teacher that is less confident might feel that they 

 would throw them. I just, as I said, I just say, ok, I think the board having a bit of freak, 

 lets switch it off and start again sort of thing. 
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Sharing his views, another Science teacher said: 

For me personally, it’s a double work, it’s frustrating; it’s a double connect, it’s frustrating; 

 it has to recalibrated every time, it’s frustrating; I have to have my back to the kids which 

 is bad, I mean it’s not so bad in this school, but in the other school you can't stand having 

 your back to the students. I always have to be at the board, like I am standing over here 

 and I have to write something, I have to go to the board, the light can be blinding, there is 

 lots of things that go wrong with them, they are good things as well, but they are painful. 

Problem of slow internet connection had also been mentioned by some teachers. A 

teacher commented about this:  

I guess it’s not so much the board but when I am using the internet, if it becomes very slow, 

 then that causes an issue because then it effects what I am displaying on the board and so 

 yeah, there are times when our internet becomes incredibly slow and then I give up and 

 like, don't worry about it, we going to have to go back to the books because it’s just too 

 time consuming. 

And another one said:  

You know, the internet goes down here and there, that could be frustrating.  

A Literacy teacher mentioned about another kind of problem:  

So the other thing about the IWB is that the writing, I find, isn’t as good as the just 

 writing on the whiteboard. It’s ok to indicate a few things, but I think if I am trying to 

 write notes on the whiteboard, it doesn’t look very neat at all and I haven’t go to the stage 

 where I can very  effectively or quickly type up. 

Similar problem was pointed out by another teacher:   

I guess the problems with writing on them sometimes, although the technical support at the 

 school is very good. For me the biggest thing has been, as we now have a very short lesson of 

 30-40 minutes, so if you are coming into the class and the Board is not On, then by the 

 time you start the board up, you actually end up with more reduced lesson and so, that’s 

 one of the things, I think, particularly being a secondary school teacher. And I guess that’s 

 quite time consuming.  
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A Language teacher revealed:  

I guess, sometimes for me, it’s that fear of making mistakes. And also to know more 

 where to find those links and not make them all up by you because that takes time. If you 

 can find that's already been done, that’s a great help. Yeah, at the school you are really 

 busy doing all the things and that just adds to it. 

Another language teacher who had recently started using IWB said:   

At the moment, I mean I am using that, as I mentioned before, for one term only. No, in 

 this short time, I had no problem, I mean, a part of, I mean there is a certain software to 

 be installed in the computers to do some special features on this IWB and it yet has not 

 been installed in our computers but we still use it. 

11.4.5.2 Negative aspects of IWB use 

Some of the negative aspects of the use of IWB which were brought up by some 

teachers are over-crowding of information for students leading to fatigue or 

irritation; changed expectations of the students; and extra responsibility on the part 

of teachers.  

A Science teacher who wa s new user of this technology expressed her concerns by 

saying:  

I have to be a lot more vigilant as regards to, you know, what students do on the 

 whiteboard or whether they, because obviously if kids come up and writing stuff on that, 

 it's very public, like the  whole class can see it , things like that. It’s a, the potential is 

 there for it to be another medium for harassment, that is a thing you have got to be aware 

 of, because it is so public. But as long as you are aware of that, you can make sure that it 

 doesn’t happen or minimize it. And you have to make sure that the students are aware of 

 the fact that it does cost money and they need to  respect, to take care of it you know, all 

 that sort of stuff. So that side of it, you are responsible for an expensive piece of technology. 
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She also added:  

They can get fatigue. If you just have theory theory theory with the pictures then it’s just 

 like watching PowerPoint and you know they can get irritating for anybody, and boring. 

 Kids need to get more of discussions, or watching video and that sort of stuff. If you can use 

 it, make sure you do that, otherwise it just like watching PowerPoint after PowerPoint and 

 probably they don’t learn that much. 

A Media teacher presented his perspective as an ICT coordinator of the school: 

The biggest negative is cost, it's still, it’s still an expensive technology. The other 

 inevitable part  of that is the staff readiness, teacher’s readiness to take on technology as 

 well as IWB. It is very  very varied, from people who are very involved and use it a lot to 

 those who don’t or absolutely minimum and this has always been a problem with education 

 and this has not always related to the age, I be one of the oldest teacher here and I use it 

 more than almost anyone.  

Another teacher put forward his views and concerns by saying:  

Yes, my concern is that as teachers, of course the students also, but as teachers we need  

 continuous training of this technology, continuous training of this technology and of course, 

 I mean  every day something new appears in this IT area, the students have to be 

 encouraged to use all this technology.  

An English teacher drew attention to possible negative impact of IWB on the 

development of students learning behaviours:   

I think that their expectations have changed a little bit. I think in some ways there are 

 some negatives things that have developed as they are becoming more passive learners. 

 Sometimes I feel that sometimes, you know there expectations that they will be given 

 information. It’s a good thing and they should except that but then you just take away 

 those prompts and they will have quite a bit of difficultly because I wonder that’s because 

 they are not training their brains to be able to adapt but I don’t know.  
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Another Language teacher also showed similar concern:  

And, I mean, I don’t think that I could just use it, I like that to supplement what I am 

 doing. I think, we are heading towards times where kids won’t have pens and papers. We 

 have to get use to it. We can’t just go from that to that, you know, we have to make that 

 transition for the students get used to it. You know, they don’t have to carry their books 

 around, they can have everything in something like little iPad.   

When asked about the negative impact of IWB on learning of students, a teacher 

who had recently started using IWB:  

I don't think so; no I wouldn't say it has a negative impact on learning, no.  

Another teacher, who had long experience with IWB, also gave same answer but 

from teacher‟s perspective of IWB use: 

I haven’t found a single negative thing yet. It’s just been all perfect for me. 

11.4.5.3 Overcoming Barriers 

In order to gain some new ideas or suggestions to deal with the negative factors 

which lead to reluctance on the part of the teachers, as far as IWB use is concerned, 

the teachers were also asked to share their experiences or ideas which can be helpful 

in overcoming the barriers in the effective use of IWB. Many teachers who had long 

experience with IWB shared some very valuable ideas which can be adopted by the 

schools and even the individual teachers who are novice users of IWB.   

An ICT coordinator talked about the strategic plan executed by his school to 

encourage the teachers to use IWB and to overcome the hesitation shown by the 

teachers to use IWB in their teaching. He said:   

Look, one of the first thing, after we had a three year strategic plan at the school, the very 

 first thing that we did was to give laptops to teachers because there is no chance for the 

 teacher to get students actively using technology, if they don’t, if the teacher doesn’t know 

 how to use it themselves and so that has been a big success at this school because now every 

 teacher uses the laptop for marking attendance, they use it for marking, well assessing 



323 
 

 work. The last assessment was all done in the same way by using the laptops. And it's a 

 way of getting teachers onboard because they had access to the technology, they are made to 

 get comfortable to the point that they start to getting expand on that.  

He also mentioned about the Government strategy/funding which had helped their 

school in going on the path of introducing more technologies in the classrooms. 

I think the central government ‘Digital Revolution’ has had a bigger impact on the school, 

 on our school. We have a lot more technology, not just computers but certainly a lot of 

 computers and a very good wireless network so you can get internet anywhere in the school. 

 We are always looking  up for new opportunities. So the school has done quite well out of 

 the federal funding. We also have very good IT support staff who are open to new ideas 

 and very helpful staff. 

A Language teacher shared her method of dealing with problems related to IWB 

use by saying: 

Speaking to the other people, I think it’s good to speak to other language teachers, because 

 they might have made up their own resources, and it can be shared, like if I have made 

 something, I can give it to someone else and they can give me their things or can suggest if 

 they find some links. Like there is another language teacher, she found some useful links 

 in French, which I could use in French and that really help. 

A Science teacher, who thinks, remaining calm and comfortable is necessary while 

facing a technical problem related to IWB, said:  

Yeah and when the things go wrong, I am also comfortable with it. That ok, looks like the 

 board has a bit of bad mood or whatever. We going to have to turn it off and start again. 

 That’s the thing. I have got no problems with that. If things happen, you know, if 

 something happened, there is whiteboard still in place; I mean the ordinary whiteboard, so 

 I could go back to doing that. I just don’t like it that much, but I could do that. 
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11.4.6 Future Use of IWB by teachers 

All the teachers had shown their willingness to keep on using the IWB in future 

except for one teacher who said: 

I would, as I said, I would probably stay away from the interactive whiteboard and go for 

 something in my hand the interactive connected to the whiteboard. So rather forcing me to 

 stand there, I would be walking more and become more student-centered rather than being 

 teacher- centered which would be lot better. 

The other teachers were very keen to keep exploring and learning about the new 

possible use of IWB and to keep using the IWB in their teaching. One such teacher 

who had recently started using IWB stated:  

I want to keep up with it, I would like to be more effective and more efficient with it but 

 it's how do I do that and how do it formalize, I am not sure. 

Another teacher said:  

Well, I just want to use it more and just want to learn how to use it more effectively. 

A Science teacher revealed:  

I would definitely. I always am looking to make sure that I could use it in a better, more 

 effective  way, more out of what its potential is, yeah. It’s going to be a fundamental part of 

 what I do, yeah. 

Similarly another Science teacher expressed his willingness by saying:  

I am going to use it as long as it is available. And for me helping out other people I guess 

 can be the other way to go. I am sharing resources. I can have the faculty, so I can share 

 the resources with them once I make them. But yes definitely keep using it, trying to find 

 new ways of using it as well and new ways of putting stuff in to make it, even more 

 interesting for the children. Technology gets developed and you get new ways of doing things 

 and you don’t usually want to keep doing it in the older way and not get stuck in the old 

 way. 
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Another teacher who was very positive about keep on using it said:  

I could not imagine if I could teach without that. I don’t even carry a whiteboard maker 

 with me now. I always used to have a pen and a whiteboard marker in my pocket, no 

 more whiteboard marker for me now. So I would feel disadvantaged if I would walk into a 

 room without an IWB in it. 

A language teacher who initiated the use of IWB in his school clearly stated:  

From the very first moment I joined this school, my report I submitted to the principal was 

 on this way, on this path, I mean to get more and more IWB and we have at least one in 

 each class. This is my point and for next year my report was to at least to have IWB in 

 the classrooms where we deliver language. 

A Science teacher also said:  

Well as I said I use it in every lesson all the time, so I don’t see that changing. I don’t see 

 me using it less. It’s more like if there room to use it more. I have looked and see what 

 other learning objects and things out there that are available to use with it but again 

 because my focus is sort of year 11 and 12 Chemistry, they are less available at that sort of 

 level than say in the primary school, so I don’t see a lot changing but I definitely don’t see 

 me using it less. 

Another Language teacher expressed the willingness of keep on learning about 

better use of IWB:  

I think, I want to keep on learning because I remember when I first learnt few things in 

 the first  year, I felt like I need to learn bit more and this year I feel like that even more. 

 And the colleagues share what they know with each other and that’s good that they share, 

 and then I share what I know with someone else and its good, passing on what I have 

 learnt to someone else.   

An English teacher showed some concern about her progress in future use of IWB:  

I feel like when I first got introduced to it, I move quite quickly. I learnt, I got quite few 

 skills quite quickly and I now I feel like it’s sort of stopped and I am not pushing out 

 much forward, much more forward probably because it’s fulfilling the needs of the 
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 curriculum. I feel that now I have got to this skill level, it will take quite a bit of time and 

 effort to move on with it and that’s probably what’s holding me back, and I am sort of 

 sitting in there a little bit at the moment. I guess, what’s going to push me out of that. I 

 will probably have to be pushed by probably something school directed.  

A Media teacher talked about some technologies that could accompany IWB in 

future and said:  

Look I think, I just recently when I had a look at a thing called as Virtable, it’s a table 

 with IWB like camera that can rotate down to the table top and you can use it as a desk 

 where the people are around the desk and interacting with the computer environment, much 

 likely the Microsoft interactive desk. And I think we will see a lot those kinds of 

 interactive technologies as the technology improves. We have already seen the tablet type 

 technology, you know, with touch  screen and only the news this morning that the Microsoft 

 projects the future where there will be laptops with the interactive devices that you wear etc 

 and I find with the iPhone, you can talk to the iPhone and it will do things, so changing 

 our whole tradition of the way that we think of a computer. So I see, you know, with 

 students coming with their iPhones, which they do and all sorts of different application, I 

 have an application free one on my iPhone called ‘Dragon Dictation’ that I have been 

 trying and show to the people. So you talking to it and it type the text with very good 

 accuracy. So everything is changing, and the IWB is one component that is one of many for 

 the future. 

And a Design and technology teacher also gave a very elaborative example of the 

way he wants to use IWB in future:  

I would, I would be most frustrated because I don't have IWB with multi-touch function 

 and I find it very frustrating because I want to expand things, I want to use the multi-

 touch functions and it's hard. And that’s because I am now use to tablets and other multi-

 touch devices but certainly one of the areas that I am wanting to develop is my 

 understanding of the software and that’s basically what it is, an understanding of just 

 learning how this software works. So how much I will be able to use that, one example I 

 can think of is quiet often I do build and program a line tracking robot and explain to the 

 students how they are going to program it so it will follow a line. Traditionally, I would 
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 always draw a big black line on to the whiteboard and then draw  the robot on the white 

 area or black area, its movement. So if I was more competent with the IWB, I will 

 actually be able to develop a learning practice for kids where I would actually colour 

 simulation of the robot and actually tracking on it and explain it to the students that for 

 the robot to be able to detect this, it must do this and things like that. One of the really 

 frustrating things I find with the whiteboards is that there is only one because I would love 

 to, I normally work on two screens and I often like to have the ability to project on one 

 that what we are doing and then demonstrate on the other one. 

11.4.7 Recommendations for novice IWB users  

Towards the end of the interview, all the teachers were asked to give some 

suggestions for other teachers to help them to successfully adopt IWB technology 

in their teaching. All the teachers suggested that teachers who are new users of IWB 

need to spend time just to play around with it, especially when they get access to the 

board without having the students in the class, so that they can explore the 

functions of the board without any pressure and always ask for help, if needed. 

An experienced teacher very clearly stated: 

 Look I think they have to understand that there is a typical process that they will go 

 through  and that they start out simply as a projection device and then they go to the stage of 

 ok we can do all that and now  I want to do more, I want to be able to interact with the 

 board more and they will start to go down on that path and eventually they will see more 

 and more classrooms where the students are using the Board, so I think, that’s a normal 

 progression and you can’t really skip steps easily, you can’t go from a beginner to end high 

 user straight away. 

A Language teacher suggested:  

Not to be scared, just play around. And you know I always do this in my computer on my 

 desk, before I go into the classroom just to find things and play around with them before so 

 that I can be more prepared with it when I go into the classroom. So yeah, just have a go, 

 go with things. 
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A Mathematics and Science teacher said that practicing on the board when no 

students in the class can help the teachers to be more efficient user of IWB:  

Have a go, try, play around, experiment, explore. Play around with its software in your 

 own time. Go into a classroom when there no class there and then try it. 

An Arts teacher also emphasised on this point of doing practice when there are no 

students around:  

I think I will give an advice to have a go with it, have a play with that. And also, don’t 

 try to learn how to use the IWB at the same time when you teach the class. Because if you 

 are not  familiar with the technology and you hit a button and things gone wrong which you 

 don’t know how fix then you are frustrated in the classroom and kids start to misbehave 

 and you are too  busy thinking about the  whiteboard and are not thinking about the 

 lesson. So to the teachers  who thinking of using the IWB,  I would say, try it when you do 

 not have the class and spend a session to stay around and to fix things, so that when you 

 hit that button and everything goes blank, It's no drama. 

Similar advice was given by a Science teacher:  

Well look I think that they need to keep playing with that and that’s what I said to staff 

 here when they had problems, I said just sit there and try things and obviously they do that 

 in a situation where you have got access to the classroom without the students but a lot of 

 people, just like computers, a lot of people get stressed about, oh I don’t want to do this 

 because I might  damage, but in reality if it locks up you just switch it off and restart. So, 

 be prepared to actually just fly and play with that and have fun. 

A Design and Technology teacher recommended attending the training sessions:  

The best advice is to practice, attend training sessions, they are really really useful. And the 

 only way that you get competent at it is by using it.  

Another teacher also highlighted the importance of attending training courses:  

Probably just push yourself to go to the some of the worth courses. They are useful because 

 they show you the technology; they show what you can do with that, that is helpful. That’s 

 probably the biggest help as a teacher for me. 
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A teacher who teaches Language limited his suggestions for only Language teachers. 

He said:  

My advice is for this, I mean there are different kinds of teachers. All teachers, I mean, 

 follow their own approaches in their own subjects, I would speak only for language teachers. 

 Yes, I mean, my advice is that they will solve many many behaviour problems in their 

 classrooms if they use the technology. That’s my one point and second point is they have in 

 front of them, the whole  world in IWB, internet, links with other classes. For example, 

 we had video conference with, currently with five different schools in different countries and 

 it did work perfectly with IWB. I mean, my advice, yes I encourage all teachers is to use 

 IWB, this is my advice because of many  reasons. 

A Literacy teacher suggested that it is mandatory for teachers to go for IWB training 

because the educational scenario is becoming more technology integrated:  

I think that the, I think they probably need to be, kind of alerted to the fact that this is 

 the way  education is going and that probably some basic training in it wouldn’t hurt to get 

 them going because in the actual, kids can show you a bit themselves about how to use 

 them because they had them in the primary school for long time and they also probably 

 know roughly that the technology  for it to be operative. What else could I tell, that you 

 know, you need to, sort of, keep practicing it and try to use it regularly because otherwise if 

 you will not use it, you will lose it. 

A Science teacher emphasised on the need of asking for help whenever needed:  

I think, have a look, it would be a good idea to have a look what other people are doing 

 with it and if you don't know how to do stuff then ask how to do it, go to a conference like 

 the one I went to and then importantly actually do it like, have a go, even if you can't use 

 it very well to start with, you will just get better by using it more and more. 

Another Science teacher also had similar suggestions: 

Use it. You can have somebody who knows how to use it nearby to help you out. If 

 possible, you should see lessons. You should see lessons that people already have done using 
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 them and how to pace the lesson with the board. But if you don’t have the support to learn 

 to use it or understanding, how to use it, that can be tricky. 

Also a teacher suggested taking help from students as well:  

Well, my suggestion would be, to have a go and also to actually let the kids teach you. 

 Because a lot of them are very savvy about how to use the technology and it’s great to 

 actually get them to feel  involved, you know and it’s there for actually get the students to 

 feel involved and yeah, have a go  and get the students to teach you as well. It’s a two way 

 thing. 

A Curriculum Support teacher talked about her concerns regarding the lack of 

resources for secondary school level teaching and also gave her suggestions. She 

said:    

I guess the best thing is to, you know, I would be go and talk to other teachers that have 

 already  been using them, just to see the potential, first of all and I would certainly say, go 

 to a workshop.  And you know, again I have been to a workshop, that are been here, that 

 are been run and the unfortunate thing is, it was all based in primary, so I stop going 

 because it was, the resources that  they were showing, I think that I can't use any of those 

 so I think how can I adapt it. But for other teachers, I would certainly, you know, engage 

 with other teachers who are using them currently, share their resources, get those resources, 

 see how they work because It's only then they are going to be encouraged to make their own 

 resources and so yeah, go for it. 

11.5 Conclusion 

Availability or easy access to IWB, proper support and training are the pre-requisites 

to encourage the teachers to adopt IWB in their teaching. The main factor which 

contributes towards the positive attitudes of teachers and their willingness to use 

this technology is its advantages for teaching in an easy, interesting and better way. 

The features, such as being able to use multimodal style of teaching, record the 

lessons, provide instantaneous access to internet and various interactive resources, 

and the ability to write/annotate on the screen are some of the advantages 
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mentioned by the teachers. The second key factor which plays a role in the adoption 

of IWB by the participating teachers is their perception about the potential of IWB 

to make learning better for the students by making it more interesting, engaging, 

dynamic and easy for the students. Most of the teachers recognised that if used 

properly, IWB can be very helpful in being able to cater for different styles of 

learning, motivating students to learn, to initiate and participate in classroom 

discussions (constructive learning) and also help the teacher to deal with the 

classroom management problems.  

It was clear from the responses of the teachers that majority of teachers allow their 

students to interact with the IWB in one way or another, but some teachers who are 

reluctant to let students use the IWB identified classroom management issues, 

limited option of physical interaction with the board at one time are mentioned by 

the teachers as a main reasons for not doing so. Also the kind of interaction at the 

secondary school level is different from that of primary level students, mainly due to 

the differences in the type of curriculum at both levels. Teachers have clearly 

recognised the positive change in the approach towards learning of the students, 

especially highlighting the increased interest and the engagement level of the 

students when taught using IWB. Some teachers also mentioned about connection 

between IWB use and improvement in the learning approaches of the special need 

students and students with lower ability. Few teachers also mentioned about link 

between use of IWB and improvement in the learning outcomes of the students i.e., 

improved understanding of the concepts, especially the difficult one. Couple of 

them associated the abstract learning and construction of new knowledge by the 

students to the impact of IWB use, though only two teachers mentioned a slight 

improvement in the learning achievements of students due to use of IWB based on 

their own observations. Most of the teachers suggested that a longitudinal or 

comparative kind of study is needed to investigate the impact of IWB on the 

learning outcomes of the students. 

Lack of time to learn about effective use of IWB, lack of ready-made resources and 

technical difficulties are the main barriers indicated by the teachers. Teachers also 

drew attention to some negative aspects of IWB use, including a need of continuous 
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training on the part of the teachers, the possible overloading of information, fatigue 

and changed expectations of learning methods by the students. When asked to give 

recommendations for other teachers who are new to IWB use, all the teachers 

suggested that effective use of IWB is a step by step process which starts with 

simple and basic use of this technology to supplement teaching, and can reach up to 

the point where the lessons are planned around the IWB technology using various 

kinds of available resources. They also stressed the need to attend IWB training 

sessions or workshops and to ask for help from others whenever needed.   
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Chapter 12 
Discussion and Conclusion 

12.1 Introduction 

This chapter presents a discussion of the findings of the present study including 

both the quantitative and qualitative findings. These findings are discussed in 

relation to the research questions and a comparison with the previous research 

findings is also made. This is followed by the description of practical and theoretical 

implications of these findings, the limitations of this study, and recommendations 

for future research. The last section of this chapter is comprised of the final 

conclusion of this study.  

12.2 Achieving the Research Aims 

This study was conducted with the overall objective of investigating the impact of 

the use of the Interactive Whiteboard (IWB) on the learning approaches and 

outcomes of secondary school students in South Australia. More specifically the 

study was aimed at exploring several factors related to the adoption and utilization 

of IWB to see how these factors interact with one another and ultimately impact the 

learning approach and outcomes of the students. Apart from this overall objective, 

the specific aims of this research were: to analyse the adoption of IWB by teachers 

and students in the South Australian secondary schools along with the factors 

affecting it; to explore the classroom interactions using IWB as an educational tool; 

and to investigate the effect of the IWB adoption level and IWB classroom 

interactions on the learning of the secondary school students. To fulfill these aims, 

the study addressed the following general research questions:  

1. How do the environmental, personal and attitudinal features of the teachers, 

and their general approaches towards teaching, influence the adoption of 

IWB and the classroom interactions when IWB is used?  
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2. How do the environmental, personal and attitudinal features of the students 

influence their reception of IWB, and their classroom interactions using it?  

3. How do various school, teacher and student level factors interact with one 

another and what are their impact on the students' learning approach and 

outcomes? 

These general questions further led to specific questions under three categories, 

namely school level, teacher level and student level. The specific questions for each 

category are listed in Chapter One.  

The available research literature in the field of IWB use in education is comprised 

mostly of small-scale qualitative studies which include school-based (predominately 

primary school level) research projects such as case-studies and action research, 

together with discussion papers addressing various and different factors related to 

IWB use (Bennett & Lockyer, 2008; Glover, Miller, Averis, & Door, 2007; Holmes, 

2009; Kelley, Underwood, Potter, Hunter, & Beveridge, 2007; Miller & Glover, 

2006; Mohon, 2008; Murcia, 2010; White, Barnes, & Lawson, 2012). So there is 

serious lack of IWB research studies which have brought these critical factors 

together (including student learning) into a single model to understand their 

interaction with one another, and also of studies which have made an effort to link 

the use of IWB to student learning (learning approaches and outcomes), in an 

attempt to provide generalized conclusions regarding this critical aspect of the 

educational use of IWB technology. Further, the IWB research studies done in the 

Australian context are negligible, so the present study was designed with an 

intention to address these gaps in the previous literature.  

The data for this research were collected using both quantitative and qualitative 

methods. For quantitative data collection survey questionnaires were used for 

school, teacher and student participants of the study. The qualitative data was 

collected only from the teacher participants using the face-to-face interview 

method. Both the quantitative and qualitative findings of this study were used to 

understand the relationship among various factors related to IWB educational use 

and to find answers to the research questions (RQs). Along with the summarised 
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findings, a comparison is also made here with the findings of previous research 

studies and then the key findings of this research are given in the conclusion 

section. 

Further, the limitations of this study; implications of the findings for the field of 

education and educational research; and suggestions regarding the possible direction 

for future research, are also given in this chapter.  The findings of this study are 

discussed in the following sections. These sections are developed based on the 

themes generated by using the research questions (general and specific, Chapter 1) 

and the theoretical framework (Figure 2.8) as guidelines.  

12.3 ICT and IWB related facilities  

Under this section, the findings of this study related to the ICT facilities available to 

the teachers and the students, and the level of IWB integration into the classrooms 

in the participating schools, are discussed.  

In relation to the available ICT related facilities at the participating schools, it was 

found that the level of ICT integration ranged from above average to very high, but 

none of the schools had IWB installed in all of its classrooms. Other ICT facilities 

available at schools included the availability of broadband internet connection and 

full internet access for the teachers and students, with the exception of one school 

where only about half of the teachers had internet access. Full access to software 

and hardware for the teachers was found to be provided by the majority of schools 

and half of the schools were found to provide full access to software and hardware 

to the students as well. In addition, all schools provided the on-site technical 

support to both teachers and students. It was also found that IWB related training 

sessions were run by almost all the schools in an effort to encourage the teachers to 

incorporate more ICT in their teaching.  

12.4 Adoption of IWB by teachers 

The findings regarding the factors which influenced the decision of the participating 

teachers to adopt IWB technology are discussed in this section. 
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The findings from the qualitative analysis of the interview data of the teacher 

participants of this research revealed that the availability of IWB to the teachers was 

the factor which played the most important role in making them think about 

starting to use this technology in their teaching. Availability of the technological 

sources have been pointed out by many researchers as an essential precursor to the 

adoption of any kind of technology by teachers (Albirini, 2006; Mumtaz, 2000). 

Smith, Higgins, Wale, and Miller (2005) in their literature review related to IWB 

educational research also pointed out that the easy availability or access to the IWB 

is a crucial factor for its adoption by teachers.  

The findings from the interview responses of the teachers further highlighted other 

crucial factors which had contributed towards the adoption of IWB. It was found 

that, apart from its availability, the factors which convinced most of the 

participating teachers to adopt IWB in their teaching were their perceptions about 

the usefulness of IWB for improving the way of teaching as well as its usefulness 

for improving the learning of the students. Among these two factors, the teachers' 

perception regarding the improved teaching aspect of IWB was the more prominent 

one. This finding is very similar to previously reported (Albirini, 2006; Cox et al., 

2003; Higgins & Moseley, 2001; Mumtaz, 2000; Sendecka, 2006; Teo, 2009; Xu & 

Moloney, 2011) findings regarding a strong positive relationship between teachers' 

perceived usefulness of technology (as an educational tool) and their positive 

attitudes towards using that technology in their teaching.  

Most of the teachers talked about the facility of catering for different learning styles 

by using multi-modal presentations, flexibility, instantaneous availability of 

resources (internet), annotation and manipulation of text and visuals on-screen, the 

facility to save their work for later use and classroom behaviour management as 

some of the advantages which they thought would be helpful to them in their 

teaching. These advantages of IWB for teaching have been widely recognised and 

reported in the IWB educational research literature which is mostly at the primary 

school level (Betcher & Lee, 2009; Bourbour & Bjorklund, 2014; Hennessy & 

London, 2013; Higgins, Beauchamp, & Miller, 2007; Kelley et al., 2007; Kennewell 

& Higgins, 2007; Lee & Boyle, 2003; Littleton, 2010; Mohon, 2008; Murcia, 2010; 
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Shi, Yang, Yang, & Liu, 2012; Smith et al., 2005). So the findings of this study not 

only were in agreement with the previously reported findings but also contributed 

towards the IWB research literature by providing results from the secondary school 

level use of IWB. 

Secondly, a deep analysis of the responses of the teachers also revealed that all the 

teachers strongly believed that the use of IWB in their teaching facilitates learning 

of the students by making it more engaging, enjoyable, fun, easy, dynamic, 

motivating, interesting, interactive and encouraging. Most of the research done on 

the issue of IWB integration into the education sector (mostly primary level) has 

concluded similar kinds of advantages of IWB technology for the students  

(Beeland, 2002; Hall & Higgins, 2005; Hodge & Anderson, 2007; Kennewell & 

Beauchamp, 2007; Knight, Pennant, & Piggott, 2005; Schuck & Kearney, 2007; Shi 

et al., 2012; SMART, 2006; Smith et al., 2005; White et al., 2012; Xu & Moloney, 

2011; Yanez & Coyle, 2011). Again, the results from the present study can be 

considered as useful input to the research literature because this research focused 

on the teachers and students from the secondary school level.   

Along with the above stated findings, it was also revealed by the teachers that the 

encouragement, training, on-going support provided by the schools, together with 

peer-support, were also the crucial factors which influenced their decision to start 

using IWB. These findings are in line with the findings of a studies done by Miller 

and Glover (2010) and Xu and Moloney (2011) which pointed to the positive 

impact of teacher professional development, or IWB related training, on the 

acceptance and use of this technology by the teachers, together with another study 

by Lai (2010) which concluded that the teachers recognise the value of IWB in their 

teaching and also the importance of attending IWB training workshops in order to 

learn to use it in a meaningful way. Apart from this, it was also found that some 

teachers started using IWB only because of the fact that it was expected by their 

schools, other teachers and even their students. 
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12.5 Attitudes towards ICT  

This section discusses the findings of this study related to the factors which 

influenced the ICT related attitudes of teacher and student participants.  

12.5.1 Teachers 

As far as the teachers' attitudes towards ICT were concerned, the single level path 

analysis findings revealed that the teachers with higher perceived computer literacy, 

which included computer experience, computer competence and computer 

confidence, were highly likely to have more positive attitudes towards ICT. Mumtaz 

(2000) in her critical review of  literature related to the factors affecting the use of 

ICT by the teachers, Higgins and Moseley (2001) in their study related to the 

teachers' thinking about ICT and learning and Jamieson-Proctor, Burnett, Finger, 

and Watson (2006) in their study related to ICT integration and teacher confidence 

all identified these critical factors (computer literacy and attitudes towards ICT) as 

playing important roles in the adoption and utilization of technology by teachers. 

Another research study by Albirini (2006) also drew attention to the possible 

positive impact of computer competence on the attitudes of teachers towards 

computers. But, this research further extended this knowledge by presenting 

evidence regarding the strong positive influence of computer confidence, 

competence and experience of the teachers on their attitudes towards ICT.  

The path analysis findings revealed that there were two more factors which had 

indirect impact on the attitudes of the teachers towards ICT: these were the gender 

of the teachers and their age. The gender of the teachers impacted their ICT 

attitudes through the computer literacy factor with male teachers tending to have 

more positive attitudes towards ICT as compared to the female teachers. This 

accords with previous research (Kusano et al., 2013) comparing ICT related 

attitudes of teachers from the U.S. and Japan which concluded that male teachers 

from Japan had more positive attitudes towards ICT than female teachers. The 

second indirect factor, i.e. age of the teachers, showed the influence through the 

teaching experience factor, with older teachers more likely to have more positive 
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ICT attitudes. However, Kusano et al. (2013) found that the younger U.S. teachers 

had more positive attitudes towards the use of ICT in education than the older 

teachers. So the age related findings of the current study are in contrast with this 

previous research evidence. This result calls for further study.   

12.5.2 Students 

The findings of single level path analysis of student responses revealed that, just like 

teachers, the most prominent factor which showed a strong direct influence on the 

attitudes of the students towards ICT was their perceived computer literacy 

(computer experience, computer competence and computer confidence of the 

students): students with high perceived computer literacy were highly likely to have 

more favourable attitudes towards ICT. Similar results were reported by Levine and 

Donitsa-Schmidt (1998) and OECD (2006) which also suggested about the positive 

link between computer related competence, confidence and experience and the 

computer-related attitudes. But the present study provided an additional aspect on 

this issue by pointing out that the positive influence of the high computer literacy 

not only relates to computers but also to ICT as a whole, including many different 

types of technological tools.  

Further, the frequency of computer use by the students at school and frequency of 

computer use away from school were two factors found to have an indirect effect 

on their attitudes towards ICT. This impact was mediated by the computer literacy 

of the students. It was indicated that the impact of students' computer use away 

from school on their ICT related attitudes was much stronger (medium impact) as 

compared to their frequency of computer use at school (very small impact), 

although both of these factors had positive influence. A study conducted in 

Western Australian government schools regarding the influence of students' school 

and home environment on their ICT related attitudes and behaviours also 

highlighted that home ICT environment of the students as having a positive impact 

on their ICT related attitudes at school (Cavanagh, Reynolds, & Romanoski, 2004). 

Similarly another research study conducted by Alamhaboub in 2000 which included 

562 students from 10 public schools in Kuwait, reported that the availability of 

computers at home correlated with more positive attitudes towards computers 
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(Knezek & Christensen, 2002). Along with confirming these previous research 

findings, the present study again provided the findings related to attitudes towards 

ICT as a whole rather than just the computer attitudes.  

Along with this, the path analysis results indicated that the attitudes of the students 

towards ICT were also indirectly influenced by the ICT related facilities available to 

them both at school and away from school. At school, it was found that more 

access to the internet tended to make their attitudes slightly more positive towards 

ICT, and this impact was mediated by students' frequency of computer use at 

school which was further linked to their computer literacy. Secondly, the students 

who had more ICT access away from school (students owned a computer and had 

internet access) were also likely to have slightly more favourable attitudes towards 

ICT. The indirect impact of this factor was mediated by the frequency of computer 

use away from school and computer literacy. Hopson, Simms, and Knezek (2001) 

reported the findings of a study which investigated the effect of technology-

enriched classroom on student computer related attitudes and found out that the 

availability of technology in the classrooms (school) has positive impact on the 

students computer related attitudes. So the current study presents similar findings.  

Apart from this, the single level path analysis findings also indicated that the 

students in higher year levels tended to have slightly more positive ICT related 

attitudes as compared to the students in the lower year levels, although the 

difference was extremely small. These findings are in contrast with the findings 

reported by Knezek and Christensen (2002) where the computer related attitudes 

showed a slight decline from lower grade levels to higher grade levels. Although it is 

important to note that the previous study was focused on the primary year levels 

whereas the present study involved secondary grade levels.  

Thus this study revealed that the more the availability of ICT related facilities at 

school and away from school, the more is the frequency of computer use by the 

students both at and away from school which is linked to more computer literacy in 

the form of computer related experience, competence and confidence, and this 

further has positive impact on the attitudes of the students towards ICT as a whole.  
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12.6 Attitudes towards IWB 

In this section, the findings of this study related to the factors which showed 

influence on the IWB related attitudes of the participating teachers and the students 

are discussed.  

12.6.1 Teachers 

In this study, the findings of single level path analysis for teachers' data showed that 

teachers' perceived IWB literacy (IWB competence, IWB confidence and IWB 

experience) and their teaching experience were the two most prominent factors 

which were found to have strong and positive influence on their IWB related 

attitudes. It was interesting that the effect size for both these factors was same, 

although the total effect size for teaching experience consisted of both direct and 

indirect effect. The indirect influence was seen to be mediated by the attitudes of 

the teachers towards ICT as a whole.  So the current study revealed that the 

participating teachers who had more teaching experience were highly likely to have 

more positive attitudes towards the use of IWB in their teaching. These findings are 

very similar to the findings of impact of teaching experience on teachers' attitudes 

towards ICT i.e. in both cases, the influence of teaching experience is positive. This 

similarity can be explained by considering the fact that IWB is one manifestation of 

ICT (a broader term used to includes different educational technologies) and so it is 

more likely that the teachers who possess favourable attitudes towards ICT as a 

whole also possess favourable attitudes towards IWB in general.  

Secondly, the direct positive and strong relationship between teachers' IWB literacy 

and their attitudes towards IWB clearly indicated that the teachers who perceived 

they were highly IWB literate were also very likely to have more positive attitudes 

towards IWB. Thus teachers who feel competent, and confident and are 

experienced users of IWB are also likely to develop more positive attitudes towards 

this technology, something other researchers have also started to point out (Hockly, 

2013; Kennewell & Beauchamp, 2007; Kennewell & Morgan, 2003; Lai, 2010; Miller 

& Glover, 2010). And it has been widely noted that the attitudes of the teachers 
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towards any technology plays a central role in its adoption and utilization (Albion, 

1999; Albirini, 2006; Cox et al., 2003; Donnelly, McGarr, & O'Reilly, 2011; Higgins 

& Moseley, 2001; Knezek & Christensen, 2002; Kusano et al., 2013; Mumtaz, 2000; 

Scrimshaw, 2004; Sime & Priestley, 2005; Somekh, 2008; Steketee, 2005; Teo, 2009; 

Xu & Moloney, 2011). So the current study corroborates the findings of previous 

research. 

The findings of path analysis also showed that the teachers' IWB related attitudes 

were directly influenced by the IWB support the teachers had from their schools, 

including technical support, workshops, encouragement and help to use IWB, with 

the teachers who had better IWB related support from their schools tending to have 

more positive attitudes towards the use of IWB in their teaching. As already 

mentioned in the above section related to adoption of IWB, the teachers in their 

interviews had also pointed out the important role played by the IWB support in 

making their attitudes favourable towards starting to use IWB technology in their 

teaching. So these findings of the path analysis are consistent with the findings of 

the qualitative data analysis of the interview data.  

Apart from this, the results of the single level path analysis also highlighted the 

strong influence of teachers' attitudes towards ICT on their attitudes towards IWB, 

where teachers with more positive attitudes towards ICT were also likely to have 

more positive IWB related attitudes. This can be explained by the fact that IWB is 

one form of ICT available in the educational sector, and it is not surprising that the 

two are related.  

Among the factors influencing IWB attitudes of the teachers, in an indirect manner, 

was the perceived computer literacy (computer experience, competency and 

confidence) of the teachers which had a very strong (strongest among all the 

factors) positive influence. Other indirect factors included the age of the teachers 

mediated by teaching experience, with older teachers tending to have more positive 

attitudes towards IWB. These findings are in contrast to the findings of a 

comparative study done to investigate the effect of ICT environment on teachers' 

attitudes, which found that the younger teachers in the developed country (U.S.) 
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had more favourable attitudes towards ICT, including IWB (Kusano et al., 2013). 

Among the male and female teachers, male teachers were found to have more 

favourable IWB attitudes as compared to the female teachers. It was found that the 

relationship between the gender of the teachers and their IWB attitudes was 

mediated by computer literacy and the attitudes of the teachers towards ICT. A 

similar findings related to gender differences in the attitudes of teachers towards 

technology has been reported by Kusano et al. (2013).  

The findings of the interview data of the teachers also highlighted factors identified 

as reasons for them developing positive attitudes towards IWB. These factors were 

the teachers' perceptions about the usefulness of IWB technology for improving 

their approach to teaching, and also their perception about its usefulness for helping 

the students to learn in a better way. Both these factors, according to the teachers, 

played a crucial role in making them start thinking about using this technology. This 

kind of relationship between teachers' perceived usefulness of technology (as an 

educational tool), and their positive attitudes towards using that technology in their 

own teaching, has been reported widely in the ICT research literature (Albirini, 

2006; Cox et al., 2003; Higgins & Moseley, 2001; Mumtaz, 2000; Teo, 2009; Xu & 

Moloney, 2011) and the findings of this research confirms that same kind of 

relationship also exists in the case of IWB technology. 

12.6.2 Students 

The results from the single level path analysis showed that students' attitudes 

towards ICT was an important factor which influenced their attitudes towards IWB. 

This impact was direct and at a medium level meaning that, like teachers, the 

students who had more favourable attitudes towards ICT also tended to have more 

positive attitudes towards IWB. Again, this impact of the students' ICT related 

attitudes on their attitudes towards IWB can be understood as IWB is a form of 

ICT (a broader term used to includes different educational technologies).  

The second factor found to have direct impact on students' attitudes towards IWB 

was the frequency of IWB use by the teachers. The results from the path analysis 

clearly showed that the more frequently the IWB was used by the teacher, the more 
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the students tended to develop positive attitude towards the IWB. This was an 

interesting finding because no previous IWB research study was found to have 

reported this kind of relationship between the students' IWB related attitudes and 

the frequency of IWB use by their teacher. However, White et al. (2012) in their 

study done to explore the attitudes of the secondary students at one South 

Australian school, did report students demanding increased use of IWB by their 

teachers.  

Further it was found that the personal factors of the students such as their 

perceived computer literacy (computer experience, competency and confidence), 

the frequency of computer use by them at school and away from school, and their 

year level influenced their IWB related attitudes in an indirect manner. The findings 

revealed that the students with high perceived computer literacy also tended to have 

more positive IWB related attitudes. The impact of computer literacy was mediated 

by the students' attitudes towards ICT. This is again similar to the findings from the 

teacher participants in this study.  

The frequency of computer use by students away from school was also found to 

have a small positive impact on the IWB related attitudes of the students, meaning 

students who used more computers away from school tended to be slightly more 

positive towards IWB. Apart from this, the availability of IWB was also found to 

have a slight impact i.e. more availability of IWB in the classrooms tended to make 

students' attitudes slightly more favourable towards IWB. Along with these, the 

access to the internet at school, and the availability of ICT away from school, also 

had extremely small indirect positive influence on students' attitudes towards IWB. 

All these findings collectively indicates that the availability and use of ICT related 

facilities including IWB, access to internet at school and use of computers and 

availability of ICT and internet facilities away from school can lead to make the 

attitudes of the students slightly more positive. All these factors were found to be 

influencing the IWB attitudes through computer literacy and ICT related attitudes 

of the students which is not an unexpected finding keeping in mind that IWB is a 

technology which falls under the broad category of ICT tools which can be used in 

educational sector.  Moreover, the extremely small positive impact of year level of 
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the students i.e. the students in higher year levels tended to have slightly more 

favourable attitudes towards IWB technology, was also similar to the impact of year 

level on their attitudes towards ICT.  

12.7 Teaching Approaches 

This section deals with the findings of this study related to the factors impacting the 

teaching approaches of the participating teachers. These approaches were studied as 

two separate factors, a conceptual change/student-focused (CCSF) approach and 

information transmission/teacher-focused (ITTF) approach. The findings for both 

of these are discussed below.  

12.7.1 Conceptual Change/Student Focused Teaching 

Approach  

Path analysis showed that the teachers' attitudes towards ICT had a direct, strong 

and positive influence on a conceptual change/student-focused teaching approach 

i.e. the teachers who were more positive towards ICT were highly likely to use a 

conceptual change/student-focused approach in their teaching. Also, the frequency 

of computer use by the teachers was directly and strongly related to their student-

focused teaching approach in a positive manner. The third factor impacting the 

student-focused approach strongly, but indirectly, was teachers' perceived computer 

literacy: the more computer literate teachers were the more likely were they to use 

student-focused teaching approaches. These findings are in line with the findings 

reported by Voogt (2010) that teachers who are confident users of technology, and 

make extensive use of it in their classroom, tend to have a more student-centred 

teaching approach. 

Apart from the above factors, there were others which had small indirect impact on 

the student-focused teaching approach of the teachers. First was the gender of the 

teachers, with male teachers being slightly more likely to use the student-focused 

approach. This relationship was mediated by the perceived computer literacy of the 

teachers and their attitudes towards ICT. Similarly, the teachers with more teaching 



346 
 

experience were also slightly more likely to adopt the student-focused approach in 

their teaching. The impact of this factor was mediated by teachers' attitudes towards 

ICT. The age of the teachers also had indirect (mediated by teaching experience and 

attitudes towards ICT) but very small impact on the student-focused teaching 

approach with older teachers tended to be slightly more inclined towards using 

student-focused teaching approach.  

12.7.2 Information Transmission/Teacher Focused Teaching 

Approach  

As far as the information transmission/teacher-focused approach of teaching was 

concerned, it was evident in the single level path analysis that the attitudes of 

teachers towards ICT, and their computer literacy, both showed a strong but 

negative association with it: thus teachers with more positive attitudes towards ICT 

and more computer literate were less likely to use the information 

transmission/teacher-focused approach of teaching. This result is congruent with 

the relationship of attitudes to ICT and student-focused teaching approach in the 

previous section.  

Interestingly, factors such as age and teaching experience showed similar association 

with the teacher-focused approach as they showed with the student-focused 

teaching approach, but the impact size for both these factors was higher in the case 

of teacher-focused approach. Thus older teachers, with more teaching experience, 

were more likely to use a teacher-focused approach than a student-focused 

approach in their teaching. The indirect association between the gender of the 

teacher and teacher-focused approach revealed that the female teachers were more 

likely to use the teacher-focused approach.  

Interestingly, it was also found that the teachers who had more IWB support from 

their schools also tended to use a more teacher-focused approach. This result is 

rather surprising, as it might be expected that high levels of support would enable 

teachers to provide more variety in their lessons in a student-centred way. However 

it is possible that the teachers who were less computer literate and had less 
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favourable attitudes towards the ICT were the ones that needed to receive more 

IWB support from the schools and had not developed skills to use the full potential 

of IWBs. However this association between IWB support and a teacher-focused 

approach could be an indication of a more complicated scenario which has not yet 

been addressed in the field of IWB educational research. So these findings may 

indicate a need for further research on this topic to understand the complex nature 

of the factors involved.  

12.8 Classroom Interactions using IWB 

This section deals with the discussion of the findings of this study related to the 

factors impacting the classroom interactions using IWB of the participating teachers 

and the participating students. 

12.8.1 Teachers  

In this study, it was found in the single level path analysis that the attitude of the 

teachers towards IWB was one of the major factors which had a strong, direct and 

positive impact on their classroom interactions using IWB, with teachers who had 

more positive attitudes towards IWB were highly likely to use IWB in an enhanced 

interactive way in their classrooms. This influence of the IWB related attitudes of 

the teachers and effectiveness of its use (more interactive use) by them has 

previously been reported in other studies (Hall & Higgins, 2005; Xu & Moloney, 

2011). So the findings of present study are in line with the previously reported 

findings.   

Another finding was that the attitudes of the teachers towards ICT had a positive, 

but indirect (mediated by attitudes towards IWB) and medium range of effect, on 

teachers' classroom interactions, meaning it was likely that the more positive the 

teachers' attitudes towards ICT as a whole the more interactive were their 

classrooms using IWB. These findings about the teachers' attitudes towards ICT 

and IWB and their impact on IWB classroom interactions confirms the previously 

widely documented ICT educational research findings that the attitudes of the 

teachers towards technology play a vital role in its successful integration by the 
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teacher into the classroom (Albion, 1999; Albirini, 2006; Cox et al., 2003; Higgins & 

Moseley, 2001; Knezek & Christensen, 2002; Kusano et al., 2013; Mumtaz, 2000; 

Scrimshaw, 2004; Sime & Priestley, 2005; Somekh, 2008; Steketee, 2005; Teo, 2009).  

It was also seen that the teachers who were more inclined to use the student-

focused or conceptual change kind of approach in their teaching also tended to use 

IWB in such a way which could allow enhanced interactivity in the classrooms 

including them, their students and the IWB There was a positive, direct and 

medium effect shown by the student-focused teaching approach factor on the 

classroom interactions using IWB factor in the single level path analysis for 

teachers. This was also evident in the findings from the interviews of the teachers 

where many teachers mentioned that they use various IWB related activities in their 

classrooms in order to help their students to construct their own knowledge, and 

most of these activities allow their students to interact with the IWB along with 

their interaction with each other and the teacher. This is a very crucial finding of 

this study because it provides the evidence that if the teacher has a student-focused 

approach to teaching, then IWB can be used in an enhanced interactive way in the 

classroom. Jenkins (1999), Trucano (2005), K. L. Dix (2007), Kennewell, Tanner, 

Jones, and Beauchamp (2008), Higgins et al. (2007) and Voogt (2010) had 

previously mentioned about the relationship between the teachers' student-centred 

teaching approach and the effectiveness with which they use different technological 

tools in their teaching. Along with this Hennessy and London (2013), in their recent 

working paper for OECD, highlighted that the teachers' pedagogical approaches 

and their beliefs regarding student learning are decisive factors for their particular 

kind of use of all educational technology including the IWB. Hockly (2013) in his 

extensive review of IWB research literature presented this issue in a different way by 

mentioning findings from some studies showing that IWB can also be used by the 

teacher as a tool to support a teacher-centred or information transmission kind of 

pedagogical practices if they do not receive training to explore the alternative 

(student-focused) approaches of teaching with IWB. So the findings of the present 

study corroborate previous research findings that if the teacher has student-centred 
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approach of teaching, then IWB can be used in an effective and enhanced 

interactive way in the classrooms. 

The age of the teacher was another factor found to have impacted the classroom 

interactions of the teachers using IWB in a strong and positive manner. It is 

important to mention that the influence of age on the classroom interactions was 

comprised of both direct and the indirect (mediated by teaching experience, 

attitudes towards ICT and IWB and student-centered teaching approach) effect. So, 

based on these findings, it is reasonable to say that the older teachers who tend to 

have more teaching experience and more positive attitudes towards ICT and IWB 

along with student-centered approach in their teaching are more likely to use IWB 

in more interactive manner in their classrooms. The influence of age and teaching 

experience of the teachers on their classroom interactions using IWB has not been 

studied extensively before, so these findings indicate a need for follow-up studies to 

test these interactions and also explore and understand other factors which might 

play role in this. These kinds of studies are needed to inform the IWB related 

professional development programs in order to help the teachers to develop the 

effective pedagogical practices to use IWB to its full potential.  

Further, it was revealed that the IWB related support provided by the schools was 

also directly, strongly and positively associated with the classroom interactions of 

the teachers using IWB, meaning that the teachers who had more IWB related 

support were more likely to use IWB in more interactive manner in their classroom. 

These findings are consistent with previous research studies (Albirini, 2006; 

Bourbour & Bjorklund, 2014; Glover et al., 2007; Hockly, 2013; Miller & Glover, 

2010; Schmid, 2010; Shi et al., 2012; Smith et al., 2005; Sweeney, 2010; White, 2007) 

which also emphasised the importance of availability of resources, IWB related 

professional development and the on-going IWB support as the crucial factors for 

an effective and enhanced interactive use of IWB by the teachers. The possible 

reason behind this could be that the teachers who receive more IWB support 

actually have more opportunity to find, explore, exchange or develop the IWB 

related interactive resources which in turn can help them to make their classroom 

use of IWB interactive or enhanced interactive.  
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Apart from this, the perceived computer literacy and the perceived IWB literacy of 

the teachers were the other personal factors which had shown indirect strong and 

medium influences on the classroom interactions using IWB respectively. The more 

computer and IWB literate a teacher is, the better are the chances of IWB being 

used in an enhanced interactive way in the classroom. In a previous research study 

by Miller and Glover (2010), it was reported that the mathematics teachers who had 

high 'IWB technology proficiency' were more likely to adopt an interactive 

pedagogy. Another study by Schmid (2010) documented similar findings for English 

language teachers. Since the current study included the teachers from several subject 

areas, the findings from this study can be considered as an extension to the earlier 

findings (not just confined to one subject area).  

Among the male and female teachers, it was found that male teachers used IWB in a 

slightly more interactive way as compared to female teachers. It is important to note 

that the impact of gender in this case was mediated by computer literacy and ICT 

related attitudes of teachers, so it is possible that these gender differences are a 

result of these mediating factors, because it has already been mentioned above that 

male teachers were found to be more computer literate, and had more positive 

attitudes towards ICT, as compared to female teachers. Research literature in 

general also shows a similar picture. Thus in a study conducted by Jamieson-Proctor 

et al. (2006), it was reported that male teachers were more confident in using ICT 

with their students for teaching and learning.  Further it was found that the teachers 

who use computers more frequently at school also tended have slightly more 

interactive classroom when using IWB.  

Based on all the above discussed findings, it is clear that the teachers' attitudes 

towards IWB, their age and the IWB support they received from schools were the 

most important factors to impact the classroom interactivity using IWB with the 

teachers who had more positive attitudes towards IWB, were older in age, and 

received more IWB support from the school were most likely to use IWB in 

enhanced interactive way in their classrooms. Apart from this the level of computer 

literacy, the attitudes towards ICT, student-centered teaching approach, teaching 

experience and IWB literacy of the teachers also had positive impact on their 
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classroom interactivity using IWB. Along with this, some gender differences were 

seen with male teachers tended to use IWB in slightly more interactive way and the 

teachers who used computer more frequently also tended to use IWB in slightly 

more interactive way in their classrooms.  

The findings from the interview data of the teachers provided the insights into their 

classroom interactions using IWB, with the main focus on the involvement of the 

students during the interactions. It was found that a majority of teachers had 

involved the students while teaching using the IWB. While most of the teachers 

allowed the students to interact directly with the board, a few of them used different 

technological tools like slates, iPads and student response systems etc. which 

allowed the students to interact with the board while remaining seated. This kind of 

interaction had previously been mentioned by Vallis and Williamson (2009) and 

Hennessy and London (2013) where they also talked about the use of handheld 

computers, wireless pen tablets, remote pointers (clickers, wireless mice) and 

wireless keyboards to help the students to connect and interact with the interactive 

brightboard. It was also found that some teachers did not allow the direct 

interaction of the students with the boards because of behavioural issues on the part 

of the students, and also limited participation of the students at any given time. 

Hennessy, Deaney, Ruthven, and Winterbottom (2007) raised these concerns while 

reporting the findings of their study to explore the pedagogical implications of using 

IWB in Science at secondary school level. Two teachers also mentioned about the 

unwillingness of the secondary school students to come in front of the class to 

interact with the board. All these issues were identified by Smith et al. (2005) in 

their critical review of IWB use in education. Further a few teachers also mentioned 

that they use IWB mostly for an information transmission purpose which is 

basically a teacher-focused approach of teaching, and so did not use IWB in an 

interactive manner. So the interview findings highlighted some of the issues which 

can have negative impact on the use of IWB to its full potential by the teachers.  
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12.8.2 Students 

It was clear from the results of the single level path analysis of student data that the 

attitudes of the students towards IWB was the main factor which had direct, 

positive and strong influence on the classroom interactions using IWB. In other 

words, the attitudes of the students towards IWB could play a crucial role in 

deciding how the students experience the interaction in the classroom using IWB, 

as the students with more positive attitudes were highly likely to experience more or 

enhanced interactivity using IWB. Hall and Higgins (2005) had reported about 

similar results, but their study involved the students from the primary year level 

only. As the student participants for the present study came from the secondary 

level of schooling, these findings provides further contribution to the literature 

related to the IWB educational research. Further, it was also found that attitude of 

the students towards ICT also impacted the classroom interactions indirectly as the 

students with more positive attitudes towards ICT also tended to have better 

interactions using IWB. The mediating factor between the ICT related attitudes of 

the students and their classroom interactions using IWB was their attitudes towards 

IWB. Zimitat (2004) had reported that the attitudes of the students towards 

technology plays a significant role in the adoption and use of an educational tools 

by the students, and these current findings show a similar picture.  

The students' competence level in using IWB was another factor to obtain a direct, 

medium and positive impact i.e. the students with high IWB competency tended to 

experience (in terms of both teacher and student use of IWB) more or enhanced 

IWB interactively in their classrooms. Apart from the IWB competence, IWB 

confidence was also shown to have positive but indirect impact on the classroom 

interactions involving IWB which means that the students who were more 

confident in using IWB also likely to use it in more interactive manner. These 

findings are not surprising because past research has already shown that students' 

technological competence and confidence play an important role in their adoption 

and effective use of that technology (Schrum & Hong, 2002). Secondly, it was also 

noted in the present study that there was a very strong association between the IWB 
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competence and IWB confidence of the students with IWB competence being very 

strongly influenced by their IWB confidence.  

The other personal factors of the students which were found to have positive 

influence on the classroom interactions they experience using IWB were their 

computer literacy (small impact) and the frequency with which they use computers 

away from school (very small impact). In the path analysis, it was seen that 

computer literacy of the students was influenced by their frequency of computer use 

away from school. So the students who were more computer literate and those 

which use computers more frequently away from school reported slightly better 

interactions in the classroom using IWB. Kent and Facer (2004) mentioned about 

similar factors in their study comparing home and school ICT use by students.  

The frequency of IWB use by the teacher and the availability of the IWB in the 

classroom also showed small and very small positive influences on students' IWB 

related classroom interactions respectively. The availability of IWB was also found 

to influence the frequency of IWB used by the teachers. So, the students' classroom 

interactions using IWB were tended to enhance slightly with the increase in the 

frequency of IWB use by their teacher along with the more availability of IWB in 

the classroom. The results are similar to those reported by Christensen (2002) which 

stated that the teachers' level of use of a technological tool greatly influence the 

classroom use of that tool by the students. The access to the internet at school was 

also seen to have very small positive impact i.e. the classroom interactions using 

IWB tended to be slightly better if the students had more access to the internet. The 

availability of ICT related facilities was stated in some previous studies as one of the 

factors which play a role in the adoption and use of a technology by the students 

(Cavanagh et al., 2004; Hopson et al., 2001).  

12.9 Student Learning Approaches 

In this section the findings of this study related to the factors impacting the learning 

approaches of the students from the participating teachers' and students' point of 

views are discussed. 
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12.9.1 Teachers 

Student learning approaches was one of the two aspects of student learning 

addressed in this study and the teachers were asked during the interviews to 

comment about the possible impact of the use of IWB on the learning approach of 

their students. The findings from the analysis of the interview data of the teachers 

revealed that in teachers' perception (majority of teachers), the overall approach of 

students towards learning had improved, although the teachers were only in the 

position of commenting about the learning related behaviours of the students which 

they had noticed during the use of IWB in their classrooms. Based on their 

responses it was found that the improved student engagement was the most 

common learning behaviour reported by the teachers when talking about the 

learning activities in the classroom where IWB was used.  

Apart from this, increase in the level of interest in learning; increased involvement 

and active contribution in the learning activities; increased motivational level; 

improved quality of students' work and improved interest by the students with 

lower ability and those with any kind of disability were other kinds of improvements 

stated by the teachers while talking about their perceptions of the impact of IWB 

use on student learning approaches. So the teachers in this study linked the above 

stated learning behaviours with the possible improvement in the students' overall 

approach towards learning. These findings from the interview responses of the 

teachers are in line with a large number of previous IWB research studies which had 

reported about similar findings (Becta, 2004; Beeland, 2002; Hall & Higgins, 2005; 

Hennessy et al., 2007; Hennessy & London, 2013; Higgins et al., 2007; Hodge & 

Anderson, 2007; Kennewell & Beauchamp, 2007; Kennewell & Morgan, 2003; 

Knight et al., 2005; Murcia & Sheffield, 2010; Schuck & Kearney, 2007; Shi et al., 

2012; SMART, 2006; Smith et al., 2005; Wall, Higgins, & Smith, 2005; White, 2007; 

White et al., 2012; Xu & Moloney, 2011; Yanez & Coyle, 2011) but these studies  

provided scattered and incomplete evidence of impact of IWB use on student 

learning approaches because none referred to all the above stated learning 

behaviours or strategies together.  
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12.9.2 Students 

Similar to the teaching approaches of the teachers, the learning approaches of the 

students were studied as two separate factors: the deep learning approach and the 

surface learning approach. So, the findings for both these factors are discussed in 

separate sections below.  

12.9.2.1 Deep Learning Approach 

The results of the single level path analysis showed that the deep learning approach 

of the students was positively influenced by the kind of classroom interactions they 

experience using IWB, i.e. the students who experienced interactive and enhanced 

interactive use of IWB in their classrooms were more likely to adopt the deep 

approach in their learning. It should be noted that the classroom interactions of the 

students using IWB was the only factor which had a direct and strong influence on 

their deep learning approaches.  

Further, the results of the hierarchical linear modelling (HLM) analysis also 

indicated that the classroom interactions the students experience using IWB was 

influencing their deep learning approach in a direct, positive and strong manner. 

This finding is consistent with the results from the single level path analysis. 

Although, interestingly, the strength of this relationship between these two factors 

varied between the findings of path analysis and HLM, with HLM showing larger 

impact size. The critical role of teaching environment or leaning context on the 

learning approaches of the students has been reported in the educational research 

literature (Phan & Deo, 2007; Serife, 2008), but none of the previous IWB research 

studies exclusively investigated the issue of role of IWB integrated learning 

environments on development of deep learning approaches among the students, 

although some of the IWB studies have pointed out that the development of 

collaborative and interactive learning environment using IWB encourage the 

students to actively participate in classroom learning activities including discussions 

(Bennett & Lockyer, 2008; Bourbour & Bjorklund, 2014; Hennessy et al., 2007; 
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Jones & Vincent, 2006; Littleton, 2010; Mercer, Hennessy, & Warwick, 2010; 

Murcia & Sheffield, 2010; White, 2007; Xu & Moloney, 2011). 

However, in HLM analysis, it was further revealed that the effect of students' 

classroom interactions using IWB was moderated by the age of the teachers (a 

factor from the level-2 (Teacher level) of the model) meaning that the impact of the 

kind of classroom interactions students experience using IWB was stronger on their 

deep learning approach when they are taught by an older teacher. Two more teacher 

level predictors were found to have a moderating effect on the relationship between 

students' classroom interactions and their deep learning approach: these were the 

IWB literacy and the computer literacy of the teachers. The impact of students' 

classroom interactions using IWB on their deep learning approach was stronger 

when the teachers had greater computer literacy. On the other hand, it was 

surprising to find that the impact of students' classroom interactions on their deep 

learning approaches was weaker when the students were taught by the teachers who 

perceived themselves as being more IWB literate.  

Along with the moderating effects from the teacher level factors, a factor from the 

level-3 (School level) (i.e. full access to software and hardware to students) was also 

found to be impacting the relationship between students' classroom interactions 

using IWB and their deep learning approach. It was evident that the more the 

schools provide the students with full access to software and hardware the stronger 

is the impact of their classroom interactions using IWB on their deep approach 

towards learning.   

In summary based on all these findings, it can be said that students' experiences in 

their classrooms while interacting using IWB can play a key role in the development 

of the deep learning approaches among the students, with students tending to 

develop a deeper learning approach when they experience interactive or enhanced 

interactive classroom environments using IWB. And this likelihood of adopting a 

deeper approach to learning can be increased if the students are taught by older 

teachers and by teachers who are more computer literate, along with having full 

access to software and hardware facilities. This is very crucial finding of this study 
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which provided the strong evidence for a relationship between the use of IWB in 

the classroom and the deep learning approach of the students, and fills gaps in the 

literature regarding the impact of IWB use on learning.  

Further, the single level path analysis also revealed another factor i.e. the attitudes of 

the students towards IWB to have medium, positive but indirect influence on the 

students' deep learning approaches, meaning that the students with more positive 

attitudes towards IWB tended to use deep approach in their learning. This influence 

was mediated by students' classroom interactions using IWB, so it could mean that 

the students with more positive attitudes towards IWB tend to experience enhanced 

classroom interactions using IWB which is more likely to make them to use deep 

approach in learning. The evidence of the relationship between students' attitudes 

towards IWB and their deep learning approach is a new finding which has not been 

reported in the past research literature and hence is a new input into ICT and IWB 

research literature. 

There were a few other factors found to have small but positive impact on the deep 

approaches to learning of the students: the students' IWB related confidence, IWB 

competence, computer literacy, attitudes towards ICT and the frequency of their 

computer use away from school. Among these, the frequency of computers use 

away from school showed a very small effect size. All these factors showed their 

influence on the deep learning approach through the classroom interactions using 

IWB, meaning that students with high IWB confidence and competence, and those 

who had positive attitudes towards ICT and use computers away from school more 

frequently, were also more likely to use a deep learning approach. Apart from all 

these student related factors, the frequency of IWB use by the teacher (as reported 

by the students) was also seen to have positive impact on students' deep learning 

approach, indicating that the students of those teachers who used IWB more 

frequently in their teaching were slightly more likely to adopt a deep learning 

approach.  

In the HLM analysis, it was also found that a factor from the Teacher level, i.e. IWB 

support they get from the schools, was also directly influencing the deep learning 
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approach of the students in a positive manner.  This is an indication that the 

students of those teachers who had IWB related support were likely to adopt a deep 

learning approach when taught using IWB. The possible reason behind this could 

be that the teachers who have got IWB related support can obtain a better 

opportunity to explore IWB related pedagogies and use IWB related interactive 

resources or exchange ideas and tips with other teachers in order to learn effective 

integration of IWB (enhanced interactive) in their teaching which in turn may 

encourage the students to use deep approach in learning. 

The HLM analysis further revealed that another predictor from school level, i.e. 

ICT integration in the classrooms, also showed a direct impact on the students' 

deep learning approach. It was likely that the higher the level of ICT integration in 

the classroom the deeper was the learning approach adopted by the students using 

IWB. Thus based on the factors from the teacher level and the school level, the ICT 

infrastructure of the school in the form of ICT integration and IWB related support 

available to the teachers can play an important role in encouraging the students to 

adopt deep approach of learning when taught using IWB.  

12.9.2.2 Surface Learning Approach 

The findings of the single level path analysis clearly showed that the gender of the 

students was the most prominent factor impacting their surface learning approach 

and was influencing it in a direct, medium and negative way, with more male 

students tending towards the surface learning approach. Secondly, the direct, small 

and negative relationship between computer literacy of the students and their 

surface learning approach showed that the students who were more computer 

literate were less likely to choose a surface approach of learning. This finding 

confirms the findings for the deep learning approach where the computer literacy of 

the students was found to be impacting positively. Along with this it was also found 

that the students who used computers away from school more frequently and who 

had more internet access at school were slightly less likely to use surface learning 

approach, because these factors showed a very small and negative effect on the 
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surface approach to learning. These findings again confirmed the findings for the 

deep learning approach given in the above section. 

The above findings revealed that there was no IWB related factor found in this 

study to influence the surface learning of the students in any way. So there was no 

connection found between any kind of IWB use in the classrooms (including both 

teachers and students) and the students' surface learning approach and hence it can 

be said based on these findings of the current study that any kind of IWB use in the 

classroom does not influence (promote) surface approach of learning among the 

students. This is a significant finding of this research study. 

12.10 Student Learning Outcomes 

This section deals with the discussion of the factors found in this study which 

impact the learning outcomes of the students. The findings related to both the 

teacher participants and the student participants are discussed. 

12.10.1 Teachers 

The second aspect of student learning addressed in this research was the learning 

outcomes. It is important to mention here that the theoretical underpinnings used 

for evaluating the learning outcomes of the students in this study were based on the 

Bloom‟s revised taxonomy (Figure 2.7) which was considered useful for 

determining the impact of IWB use on the learning, if any (Bailey, 2001; Halawi, 

McCarthy, & Pires, 2009). But the teachers in this study were also asked to 

comment about the possible impact of their IWB use on student achievement as 

well. The findings from the interviews revealed that the teachers had noticed 

improvement in some aspects of learning, notably regarding the understanding 

aspect which could be connected to the improved cognitive ability of the students 

and hence better outcomes of learning (Blooms's Revised Taxonomy, Krathwohl, 

2002). Most of the teachers mentioned that the use of IWB improves the 

understanding of the students regarding otherwise difficult to understand concepts, 

a few of them also mentioned about the development of abstract learning and 

construction of new knowledge by the students when the classroom activities 
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included interactive use of IWB. According to Bloom's Revised Taxonomy 

(Krathwohl, 2002), understanding of the concepts comes under lower order 

thinking skills (LOTS) and abstract learning or construction of new knowledge falls 

under the category of higher order thinking skills (HOTS) (Krathwohl, 2002; Rao, 

Gu, Zhang, & Hu, 2007). However, there was little real evidence found regarding 

the increased student achievement due to use of IWB, with most of the teachers 

unable to comment about this issue due to lack of any evidence based on any 

comparative or longitudinal study.  

So, these findings provide some indication of a positive impact of the IWB on the 

learning outcomes of the students when it is used effectively by the teachers, but 

this evidence is largely based on the perspectives of the teachers. There have been 

some studies done in the past which presented similar findings, but these studies 

only highlighted some aspects of student learning and none of these studies 

addressed the issue of learning outcomes exclusively based on any learning theory as 

was done in the present research. For example,  Xu and Moloney (2011) reported 

on the visual advantage of IWB to help recall Chinese characters; White (2007) also 

documented the improvement in the recall ability of the students and also 

significant improvement in their learning achievements as a whole, especially 

students with learning difficulties; Lopez (2010) reported that the use of IWBs 

fostered performance parity and closed the achievement gap between ELL (English 

Language Learners) and regular students along with increasing the achievements of 

ELL students; Swan, Schenker, and Kratcoski (2008) reported a slight increase in 

reading and mathematics achievement of primary school students in a comparative 

study between IWB users and non-users. But further research is highly 

recommended to study the perceptions of the teachers regarding the impact of IWB 

use on the quality of the learning outcomes based on Bloom's Revised Taxonomy.  

12.10.2 Students 

In this study, clear evidence was found in the path analysis that students' attitudes 

towards IWB had a very strong (strongest among all the factors) and positive 

influence on their perceived learning outcomes. The students' IWB attitudes 
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impacted their learning outcomes in both a direct and indirect manner. Indirectly 

the attitudes of students towards IWB impacted their classroom interactions using 

IWB which further impacted their deep learning approach and ultimately influenced 

their perceived learning outcomes. The findings of the HLM analysis also showed 

that the attitude of the students towards IWB was the strongest influencing factor 

among the other factors at level-1 (Student level). These findings are in-line with the 

findings of the single level path analysis. Thus students who had more positive 

attitudes towards IWB saw themselves as more likely to have better learning 

outcomes when taught using IWB.  

This is a very significant finding and also a crucial contribution to the existing ICT 

research literature as a whole, and IWB research literature in particular, because 

there is a lack of studies which provide some kind of evidence that the attitudes 

towards a technological tool (IWB in this case) can influence the quality of learning 

outcomes among the students who use it. It also becomes a crucial finding because 

there is also serious lack of studies which use Bloom‟s Revised taxonomy (Figure 

2.7) to examine students‟ learning outcomes in ICT/IWB integrated learning 

environments (Halawi et al., 2009). These findings provide an over-all picture and 

can serve as an initiating point for future more extensive studies (e.g. experimental 

research) to investigate the impact of attitudes on each and every category of 

Bloom's Revised Taxonomy (Figure 2.7) 

The second most important factor found in this research was that the deep learning 

approach of the students showed a direct, positive and very strong impact on the 

perceived learning outcomes of the students. Although the findings of single level 

path analysis of student data also revealed that surface learning approach of the 

students also showed some impact the perceived learning outcomes of the students 

positively, but the impact of deep learning approach was seen to be much stronger 

than the surface approach of learning. This made it clear that when IWB is used, the 

students' who adopted a deeper learning approach tended to perceive themselves as 

having much better learning outcomes as compared to the students who adopted a 

surface approach of learning.  
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The findings from HLM analysis also portrayed the same picture that both a deep 

learning approach and a surface learning approach of the students directly impacted 

their learning outcomes, but the impact of deep learning approach was stronger. 

Also, it was interesting to see that the gender of the teachers (from level-2) had a 

moderating effect on the relationship between students' deep learning approach and 

their learning outcomes, with students taught by female teachers showing a stronger 

impact of their deep learning approach on their learning outcomes than the students 

who were taught by the male teachers. That is, when taught by a female teacher, the 

deep learning approach adopted by the students plays a more significant role in 

their learning outcomes.  

The link between approaches to learning and quality of learning outcomes has been 

previously documented in the educational research literature (Dix, 2007) where the 

deep approach to learning is linked with high quality learning outcomes (higher 

order thinking skills, HOTS) and the surface approach to lower quality of learning 

outcomes (lower order thinking skills) (Biggs, Kember, & Leung, 2001; Dix, 2007; 

Rao et al., 2007). So along with confirming the previous findings regarding the 

positive association between the deep learning approach and the learning outcomes 

of the students, this study has highlighted another aspect of this relationship: the 

environment where learning is happening (i.e. classrooms integrated with IWB 

technology) which highlights the possible role played by the IWB technology on 

this relationship between the deep learning approach and the quality of learning 

outcomes. Nevertheless these findings need further exploration using more rigorous 

research studies focusing entirely on these two factors and investigate their 

association with each other in an IWB integrated learning environment.  

A third important factor at the student level which was found to have impact on 

their perceived learning outcomes was the classroom interactions students 

experience using IWB. It was found that this factor had an indirect, positive but 

medium impact on the students' perceived learning outcomes, meaning that 

students who experienced their classroom interactions using IWB to be more 

interactive tended to perceive better learning outcomes. Further, the classroom 

interactions were found to be influencing the students' learning outcomes through 
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their deep learning approach. That is students who experienced more and enhanced 

interactive classroom environments using IWB tended to adopt deeper approaches 

towards learning and ultimately were more likely to achieve better quality learning 

outcomes. This kind of relationship between classroom interactions, learning 

approaches and learning outcomes has been taken into account in '3-P model of 

learning process' by John Biggs (Figure 2.5) who explains that "learning outcomes 

are a result of the interactions of teaching and learning contexts with student 

approaches to learning” (Dix, 2007).  

The findings from HLM analysis also confirmed the relationship between students' 

classroom interactions using IWB and their perceived learning outcomes. Further, it 

was found that this relationship was also moderated by a factor from the teacher 

level i.e. the computer literacy of the teachers. This means that if students were 

taught by a highly computer literate teacher, then the impact of their classroom 

interactions using IWB on their learning outcomes tended to be stronger as 

compared with a teacher who was less computer literate. 

There are very few research studies done to evaluate the impact of classroom use of 

IWB on student learning and most of that available research literature is comprised 

of studies that focused on learning achievements in one or two subject areas 

(Lopez, 2010; Swan et al., 2008; White, 2007; Xu & Moloney, 2011). However, 

Hopson et al. (2001) conducted a study to investigate the impact of technology-

enriched classrooms on the higher order thinking skills (HOTS) of the primary 

school students and found small positive impact on the analysis and synthesis skills 

and significant positive impact on the evaluation skills of the students. But no such 

kind of study has focussed particularly on IWB-integrated classrooms. So this 

finding, showing influence of students' classroom interactions using IWB on the 

quality of their learning outcomes, is a most valuable finding because it provides the 

initial evidence that there is a link between classroom IWB use and the quality of 

learning outcomes of the students. Hence these findings are significant contribution 

towards ICT and IWB research literature and also provide a direction for further 

research on the issue of impact of an IWB integrated classroom environment on 

students' learning outcomes (based on the Bloom's Revised Taxonomy).  
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It was also found in the path analysis that the attitudes of the students towards ICT 

also showed a positive but small and indirect influence on their perceived learning 

outcomes. So the students who had more positive attitudes towards ICT were also 

likely to perceive better learning outcomes when taught using IWB. The perceived 

learning outcomes of the students were also indirectly influenced by the frequency 

of IWB use by their teacher (small impact) i.e. the students whose teacher used IWB 

more frequently tended to have better learning outcomes. And, the frequency of 

IWB use by the teacher was further influenced by the availability of IWB in the 

classroom, so it was evident that availability of IWB in the classroom had a small 

positive influence on the perceived learning outcomes of the students. Further, the 

learning outcomes of those students who had higher computer literacy, higher IWB 

competence and higher IWB confidence were also found to be slightly better when 

taught using IWB, although the impact sizes of these factors were extremely small. 

All these findings have only provided some initial in-sights into the kind of 

relationships between students' ICT related attitudes, their ICT/computer literacy, 

the availability and frequency of IWB use, their IWB literacy and the quality of 

learning outcomes of the students but further research to explore the impact of 

these factors separately is recommended.  

Apart from this, in the path analysis, the gender of the students was found to have a 

very small negative and indirect influence on the learning outcomes when taught 

using IWB; thus the male students tended to have slightly better learning outcomes 

than the female students but again the difference was extremely small. Moreover, 

the results of HLM further revealed that gender of the students also had direct, 

negative and medium range of influence on their learning outcomes using IWB, 

with male students having better perceived learning outcomes when IWB was used 

for teaching and learning. And this impact of gender on the learning outcomes was 

moderated by the availability of software and hardware (a predictor from the school 

or macro-level) to the students. These findings revealed that when the students had 

full access to the software and hardware, the difference between the perceived 

learning outcomes of female and male students decreased, but when the students 

did not have full access to the software and the hardware, the difference between 
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the male and female students' perceived learning outcomes increased. So it can be 

proposed that the gender based differences among the students' perceived learning 

outcomes can be minimised by providing all of them full access to the software and 

hardware at schools. This is a crucial finding that indicates the importance of 

availability of ICT related resources to the students in the schools and how it can be 

used to develop better quality learning outcomes among the students when using 

IWB in the classroom.  

The path analysis identified another factor with an extremely small, indirect but 

positive impact on students' perceived learning outcomes i.e. their frequency of 

computer use away from school.  Lastly, the HLM analysis findings revealed that 

the age of the teachers (teacher-level factor) had a direct, negative and small impact 

on the learning outcomes of the students, with students taught by younger teachers 

more likely to show slightly better learning outcomes in an IWB integrated 

classroom. Further research is needed in this area to gain in-sights into the possible 

reasons for this kind of impact of the age of the teachers on the quality of learning 

outcomes of the students when taught using IWB.  

So, based on the above findings, it can be said that the most important factors 

found to have impacted the perceived learning outcomes of the students were their 

attitudes towards IWB and their deep learning approach, both of which had the 

strong, positive and direct influence.  The other important factors were the 

classroom interactions of students and their attitudes towards ICT which had 

positive but indirect impact influence on the perceived learning outcomes through 

the deep learning approach of the students. Surface learning approach was also 

found to be influencing perceived learning outcomes but the impact is much smaller 

as compared to deep learning approach.  

12.11 Theoretical and Practical Implications 

The significance of the present research to the educational research literature and 

practice is discussed in this section. The major contribution of this research is that it 

provides evidence regarding the impact of IWB use on student learning approaches 
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and the quality of learning outcomes at the secondary school level. The scarcity of 

this kind of research evidence has been continuously pointed out by many 

researchers, practitioners, policy makers and investors in the field of education. This 

study is the first of its kind to investigate the influence of IWB use on two 

important aspects of learning i.e. student learning approaches and quality of learning 

outcomes, along with taking into consideration other essential school, teacher and 

student level factors which have been identified in the research literature.  

Secondly, most of the IWB research to date has focused either on exploring the 

features of IWB or on the teachers‟ perspective towards IWB. There is a shortage of 

studies with the primary focus on the issues related to the students. This issue has 

also been addressed in this study by including the perspectives of both the teachers 

and the students with a primary focus on students' perspective regarding the crucial 

issues of classroom interactions using IWB and the impact of IWB use on their 

learning approaches and outcomes.  So this is an important contribution towards 

existing IWB research literature.  

This study is also important because it is the first large scale study of its kind at 

secondary school level using predominately quantitative methods of data collection 

along with qualitative methods. Earlier IWB research literature is comprised mainly 

of small scale qualitative (mostly case-studies) studies including only a small number 

of participants and focusing on only one or two subject-areas at one time. So the 

findings from these earlier studies are scattered and it is not possible to generate 

general conclusions, especially regarding the essential issue of the influence of IWB 

on student learning. But the present research made an attempt to deal with this 

problem by including 30 teachers and 269 students from 12 South Australian 

secondary schools. Moreover, this study included 13 subject-areas at secondary 

school level in South Australia unlike the majority of other IWB studies which focus 

only on IWB use in one or two subject areas at primary level.  

The study has also provides some important insights into factors affecting the 

adoption and utilization of IWB by secondary schools teachers and their students, 

with the knowledge and understanding of the different factors influencing the 
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classroom interactions when using IWB in the Australian educational context being 

a useful contribution. And because the relationship between different teaching 

approaches and the classroom interactions using IWB were also examined, the 

findings can be very helpful to provide suggestions to the teachers regarding the 

pedagogical methods that can be adopted to use IWB technology in an effective 

manner. These types of suggestions can also be used to improve teacher education 

or professional development courses by providing the idea of kind of support, 

facilities and training required to prepare teachers to use IWB successfully.  

Apart from the specific findings, this study has also produced the models i.e. path 

analysis models for both teacher and student levels separately and hierarchical linear 

models including school, teacher and student levels. These models have 

incorporated all the relevant factors identified from the educational research 

literature and provide an understanding of the complex relationships among these 

factors, and how the inter-relationships among these factors influence the learning 

of students. 

In summary, this study is the first time that all these issues (i.e. adoption, utilization 

and impact of IWB on secondary school students learning approaches and quality 

of learning outcomes) have been addressed in one study including both teacher and 

student participants and using a predominately quantitative approach along with 

supporting qualitative data. Thus the findings of this study provide valuable insights 

into a minimally explored area in the ICT educational research in general, and IWB 

educational research in particular. 

12.12 Limitations and Further Research 

Though the present study makes its contribution to the development of knowledge 

and understanding in the field of the impact of IWB use on student learning, it has 

several limitations. First of all, it is important to mention that this study used a 

cross-sectional procedure of data collection. This was due to the limited time 

availability for completing this research which did not allow the researcher to 

undertake a longitudinal kind of study which would be able to focus on changing 
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attitudes, behaviour and outcomes. The second considerable limitation is related to 

the sampling procedure. Ideally, the researcher should have used random sampling, 

the most rigorous form of probability sampling, but in this research the non-

probability convenience sampling was used in the main quantitative phase because 

of the limited number of South Australian secondary schools with IWB installed in 

their classrooms and difficulties in obtaining participants.  

Thirdly, not all the teacher participants included their students in this study, so the 

student data does not reflect a complete picture. Another limitation of this research 

is that the qualitative phase (teacher interviews) was conducted simultaneously while 

collecting the quantitative data because of the lack of time, but ideally it should have 

been undertaken as a follow-up of the quantitative phase to get deeper 

understanding of the reasons behind teachers' responses in the quantitative phase. 

Further, the qualitative phase included only the teacher participants, because 

students' interviews could have provided deeper insights into their perceptions 

regarding the use of IWB and its importance or impact on their learning. The 

students were not included in qualitative data collection because of their 

unwillingness to participate in the interviews.  

Although, this study presents evidence regarding the impact of IWB use on the 

learning of the students, there is need to further explore these issues and the 

findings of the current study can be used as the starting point for the future 

research. Future studies addressing the issues of students‟ learning approaches and 

the learning outcomes in an IWB integrated classroom environment are 

recommended to be done separately and exclusively focusing on each aspect of 

these issues and using longitudinal or other relevant research methods.  

12.13 Summary 

It is prevalent notion in the ICT and IWB research literature that investigating and 

isolating the impact of any technological tool, including IWB, on student learning 

and providing some rigorous evidence on this issue cannot be done because of 

complexities of number of factors which play role in an educational setting (Honey, 
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Culp, & Spielvogel, 2005; Newhouse, 2002). The present research attempted to 

overcome these barriers by designing a study which included most of the possible 

factors which were identified in the literature to play role in such association. The 

inter-relationships among these factors were investigated using predominately 

quantitative and supporting qualitative data from secondary school teachers who 

used IWB, and their students, with the purpose of providing some research 

evidence of the impact of IWB on the student learning. In other words, this study 

was an effort to extend the currently very limited understanding on the influence of 

the use of IWB in a classroom setting on the learning of the students (learning 

approaches and learning outcomes), and the findings have provided some valuable 

evidence in this regard. 

Some of the significant findings of this study which are depicted in the models 

obtained using single level path analysis for teachers and students and hierarchical 

linear modelling including school, teacher and student levels are as follows:  

 The amount of classroom interactions experienced by students using IWB has a 

significant and positive impact on their deep learning approach and on the 

quality of their learning outcomes i.e. when the students experience an 

interactive and enhanced interactive classroom environment using IWB, they 

tend to adopt a deeper learning approach and the quality of their learning 

outcomes improves.  

 The strength of the positive association between classroom interactions students 

experience using IWB, their deep learning approach, and the quality of their 

learning outcomes, increases when they are taught by more computer literate 

teachers i.e. the more computer literate the teacher is, the more the students 

tend to adopt deep approach to learning and achieve better learning outcomes 

when they are taught using IWB. 

 The positive impact of students' experienced classroom interactions using IWB 

on their deep learning approach also increases when they have full access to 

software and hardware resources at their schools. When the quality of learning 

outcomes is concerned, full access to software and hardware resources at school 
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also decreases the gender differences in which male students tend to have better 

quality of learning outcomes.  

 The students' attitudes towards IWB also showed direct and strong positive 

influence on the quality of their learning outcomes i.e. the students with more 

positive attitudes towards IWB are highly likely to have better quality learning 

outcomes. The students with more positive attitudes towards IWB and ICT are 

also likely to experience more interactive classroom learning using IWB which 

further tend to impact deep learning approach and quality of learning outcomes 

in positive way.  

 The students also tend to be more inclined to use deep learning approach when 

the learning takes place in classrooms with a high level of ICT integration and 

where teachers receive more IWB related support from their schools.  

 IWB competence and IWB confidence of the students, frequency of IWB used 

by teacher, computer literacy of the students, and availability of IWB are some 

other factors which have small positive impact on the deep learning approach 

and learning outcomes of the students. 

 The most prominent factor at the teacher level to influence the classroom 

interactivity using IWB is their attitudes towards IWB i.e. the teachers with more 

favourable attitudes towards IWB tend to use IWB in an enhanced interactive 

way in their classrooms. Equally important is their age and IWB support i.e. the 

older teachers and those who receive better IWB related support from their 

schools also more likely to use IWB in an interactive or enhanced interactive 

way. The teachers' classroom interactions using IWB also depends upon their 

teaching approach i.e. the teachers who use student-centred teaching approach 

are likely to have more or enhanced interactive classroom teaching using IWB. 

 The teachers with more positive attitude towards ICT, more computer and IWB 

literacy, and more teaching experience also tend to have more interactive 

classrooms using IWB. 

 Male teachers and those who use computers more frequently have also shown 

to have slightly better classroom interactions using IWB.  
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The significant findings from the teacher interviews, which provided deeper insights 

into the issues related to the adoption and utilization of IWB by the teachers and 

their perceptions of its impact on student learning, were: 

 Availability or easy access to IWB, proper support and training from the 

schools, and teachers' perceived advantages of IWB for better teaching and 

learning are the main factors which leads to adoption of IWB by the teachers.  

 Being able to use multimodal style of teaching and cater for a variety of learning 

styles, record the lessons, provide instantaneous access to the internet and 

various interactive resources, the ability to write/annotate on the screen, 

students being motivated, interested, engaged in learning are advantages of IWB 

recognised by the teachers. 

 Classroom management issues, the limited options of physical interaction with 

the board at any one time, and changed curriculum needs were factors 

responsible for some teachers being reluctant to allow the students to use the 

board during the lesson.  

 The connection between the improvements in the students' approaches to 

learning was recognised in the form of their increased interest in learning, 

especially lower ability and disadvantaged students, and more engagement 

during the classroom learning in the form of discussions. 

 Improvement in the quality of learning outcomes due to IWB use was 

recognised by some teachers in the form of improved understanding of difficult 

concepts, abstract learning and the construction of new knowledge by the 

students, together with a small increase in the learning achievement of some 

students. 

 Lack of time to learn about effective use of IWB, lack of ready-made resources 

and technical difficulties are the main barriers in the use of IWB.  

 Attending IWB training sessions or workshops, adopting a step by step 

approach to learn the effective use of IWB, and asking for help whenever 

needed are the recommendations suggested for teachers new to IWB use. 
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12.14 Final Conclusion 

The main purpose of this study was to investigate the impact of IWB use on the 

learning approaches and quality of learning outcomes of the secondary school 

students in South Australia by exploring the inter-relationships among various 

factors related to the adoption and utilization of IWB in a classroom. So, the most 

noteworthy finding of this research was that when the students experienced an 

interactive and enhanced interactive classroom environment using IWB, they 

tended to adopt a deeper learning approach and the quality of their learning 

outcomes improved. Along with this, it was also evident that the students with 

more positive attitudes towards IWB were highly likely to have better quality 

perceived learning outcomes and were likely to adopt deeper approach of learning 

when using IWB. The association between these important factors provides clear 

evidence that the IWB technology, when used in an interactive or enhanced 

interactive way by the teachers and the students in the classroom setting, has the 

potential to play a significantly positive role in the learning (deeper approach and 

better quality outcomes) of the students. 
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Appendix A 

The Pilot Study Teacher Questionnaire  
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Teacher Questionnaire 

Section 1: 

Personal factors: In this section, general questions about your background and 

computer use will be asked. Please tick the appropriate box. 

a) Demographic factors:  

1. Name of the school where you teach (Please print): 

........................................................................... 

2. Your age:  

 20-25  26-30  31-35  36-40  41-45 

 46-Above 

3. Your gender:  

 Male  Female 

4. Your teaching experience:  

 Less than 1 year  1-5 years  6-10 years 

 11-15 years   16-20 years  21-above 

5. Your teaching qualifications:  

 Bachelor of Teaching  Graduate Diploma in Education 

 Other, please specify....................................................... 

6. Subject-Area you teach using IWB (Please specify your one main subject area 

which you teach using IWB): 

English    Science  Mathematics  

Society and Environment   Languages   Arts 

Design and Technology  Health and Physical Education 

Other, please specify...................................................... 

7. Year level where you teach the above stated subject-area using an IWB (Please 

choose only one main year level where you teach using IWB, even if you teach 

to more than one year level): 

 Year 7  Year 8  Year 9     Year 10          

Year 11 Year 12 
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b) General Information about your computer use: 

1. Do you have access to a computer at school? 

 Yes  No 

2. Do you have access to a computer away from the school? 

 Yes  No 

3. Do you have access to the Internet at school? 

 Yes   No 

4. Do you have access to the Internet away from school? 

 Yes  No 

5. Do you own your own computer? 

 Yes  No 

6. How would you rate your experience level in using computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                          
No                     Highly 

Experience        Experienced 

7. How would you rate your competence at working with computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice             Highly 

                     Competent 
 

8. How confident do you feel about working with computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident 

9. How often do you use computers for teaching in the classroom? 

 Daily   Almost twice a week  Once in a week

 Occasionally  Never 

10. If you do use computers, what type of training have you received? 

 No training   Basic Computer Operations (on/off, how to run programs)

 Computer Applications (word processing, spreadsheets etc.)   

 Computer integration (how to use in classroom curriculum) 
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Section 2:   

Attitudinal factors: In this section, questions will be asked to determine your attitudes 

towards the use of ICT in general and IWB in particular in the education. The two sub-

headings in this section have a series of statements. There are no right or wrong 

responses to these statements. Please read each statement and circle the number that 

best describes how you feel about that statement. 

1= Strongly Disagree (SD) 

2= Disagree (D) 

3=Undecided (U) 

4= Agree (A) 

5= Strongly Agree (SA) 

Please give a response to all the statements. Do not spend a long time on each: your 
first reaction is probably the best one. 

a) Attitudes towards the use of ICT as an educational tool in the classroom: ICT is 

an acronym for Information and Communication Technology. It includes the 

technologies, such as computer, computer related devices, Internet, digital 

devices, software and digital resources which are used to access, gather, 

manipulate and present information. 

         (SD)       (D)       (U)      (A)       (SA)

1. Knowing how to use various ICT tools            
is a necessary skill for me    1 2 3 4 5 
 

2. I get confused when using ICT   1 2 3 4 5 
 

3. I like using ICT tools in my teaching   1 2 3 4 5 
 

4. I feel confident in my ability to learn  
about ICT      1 2 3 4 5 
 

5. Working with ICT makes me nervous   1 2 3 4 5 
 

6. I now use my knowledge of ICT in many  
ways as a teacher     1 2 3 4 5 
 

7. I wish I could use technology more  
frequently      1 2 3 4 5 
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              (SD)      (D)     (U)      (A)      (SA)
 

8. ICT makes me feel stupid    1 2 3 4 5 
 

9. A job using ICT would be very interesting  1 2 3 4 5 
 

10. I don't expect to use ICT much at work  1 2 3 4 5 
 

11. I am not the type to do well with ICT   1 2 3 4 5 
 

12. I feel uncomfortable using most ICT tools  1 2 3 4 5 
 

13. Working with ICT is boring    1 2 3 4 5 
 

14. It is important to know how to use ICT in  
order to get a teaching position   1 2 3 4 5 
 

15. I know that if I work hard to learn about  
ICT, I will do well     1 2 3 4 5 
 

16. ICT makes me feel uneasy     1 2 3 4 5  
 

17. I am able to do as well working with ICT as  
my fellow teachers     1 2 3 4 5 
 

b) Attitudes towards the use of IWB as an educational tool in the classroom: Please 

respond to the questions in this sub-section by reflecting on your teaching using an 

IWB. Please keep in mind that the researcher wants your responses to be based on 

your teaching of that particular subject-area, and that particular year level, which 

you selected in the section 1 of this questionnaire. Please do not spend a long time 

on each: your first reaction is probably the best one. 

          (SD)       (D)       (U)      (A)       (SA) 

1. Using IWB-based resources reduces the time 
I spend on writing during the lessons   1 2 3 4 5 
 

2. When using an IWB in my lessons, I spend more 
time in the preparation of the lesson   1 2 3 4 5 
 

3. I think using an IWB makes it easier to include 
different subject-specific learning resources  
when preparing the lesson plan   1 2 3 4 5 
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       (SD)       (D)       (U)      (A)       (SA) 
4. I think using an IWB makes it easier to display 

the available learning resources to the whole 
class       1 2 3 4 5
       

5. It is beneficial to be able to save and print the 
materials generated during the lessons  1 2 3 4 5 
 

6. I give more effective explanations in my lessons 
when using an IWB     1 2 3 4 5 
  

7. IWB helps me to easily summarise the lesson 1 2 3 4 5 
 

8. Using an IWB, I can more easily control/manage 
the whole class     1 2 3 4 5 
 

9. I can immediately reach the extra learning  
resources during my lesson when using an IWB 1 2 3 4 5  
 

10. I think an IWB can be a good supplement to 
support teaching     1 2 3 4 5 
 

11. Using an IWB makes me a more efficient teacher 1 2 3 4 5 
 

12. Using an IWB makes it easier for me to move  
back and forth in the lesson very conveniently 1 2 3 4 5 
 

13. I like using IWB technology in my lessons  1 2 3 4 5 
 

14. I feel uncomfortable in front of my students  
when using an IWB     1 2 3 4 5 
 

15. I do not think my students are ready for this  
IWB technology     1 2 3 4 5 
 

16. What I do in class with my usual methods is  
sufficient for teaching my subject   1 2 3 4 5 
 

17. Reviewing the whole lesson towards the end is  
very easy if the lesson is taught using an IWB 1 2 3 4 5 
  

18. I am not the type to do well with IWB-based  
applications      1 2 3 4 5 
 

19. I think IWB makes learning this subject more  
enjoyable      1 2 3 4 5 
 



 
 

 (SD)       (D)       (U)      (A)       (SA) 

 
20. I believe that training is required to teach with  

IWB technology     1 2 3 4 5 
 
 

21. If I do not get sufficient training, I do not  
feel comfortable with using an IWB in classrooms 1 2 3 4 5 
 

22. I can keep my student’s attention in lessons  
longer with the help of IWB technology  1 2 3 4 5 
 
 

23. I think IWB increases the interaction and  
participation of the students in the classes  1 2 3 4 5 
 

24. I think my students are more motivated when  
I use an IWB in lessons    1 2 3 4 5 

 

Section 3: 

General Approach towards Teaching (ATI): The statements in this section are designed to 

explore the way that teachers go about teaching in a specific context or subject or course. 

While responding to these statements, please keep in mind the subject area and year level 

which you selected in section 1 (which forms the context of your teaching). There are no 

right or wrong responses. Please read all the statements carefully and circle the number 

that best describes how you feel about that statement. 

1= this statement was only rarely true for me in this context (RT) 

2= this statement was sometimes true for me in this context (ST) 

3= this statement was true for me about half the time in this context (HT) 

4= this statement was frequently true for me in this context (FT) 

5= this statement was almost always true for me in this context (AT) 

Please do not spend a long time on each: your first reaction is probably the best one. 
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            (RT)   (ST)   (HT)   (FT)   (AT) 

1. I design my teaching in this subject with the assumption          
that most of the students have very little useful  
knowledge of the topics to be covered     1        2        3        4         5 
 

2. I feel it is important that this subject should be  
completely described in terms of specific  
objectives relating to what students have to  
know for formal assessment items      1        2        3        4         5 
 

3. In my interactions with students in this subject  
I try to develop a conversation with them about  
the topics we are studying       1        2        3        4         5 
 

4. I feel it is important to present a lot of facts to  
students so that they know what they have to learn  
for this subject        1        2        3        4         5 
           

5. I feel that the assessment in this subject should  
be an opportunity for students to reveal their  
changed conceptual understanding of the subject    1        2        3        4         5 
 

6. I set aside some teaching time so that the students  
can discuss, among themselves, the difficulties  
that they encounter studying this subject     1        2        3        4         5 
 

7. In this subject I concentrate on covering the  
information that might be available from a good  
textbook         1        2        3        4         5 
 

8. I encourage students to restructure their existing  
knowledge in terms of developing new ways of  
thinking about the subject          1        2        3        4         5 
 

9. In teaching sessions for this subject, I use difficult  
or undefined examples to provoke debate     1        2        3        4         5 
 

10. I structure this subject to help students to pass the  
formal assessment items       1        2        3        4         5 
 

11. I think an important reason for running teaching  
sessions in this subject is to give students a good  
set of notes         1        2        3        4         5 
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                   (RT)   (ST)   (HT)   (FT)   (AT) 
12. In this subject, I only provide the students with  

the information they will need to pass the formal  
assessments         1        2        3        4         5 
 

13. I feel that I should know the answers to any  
questions that students may put to me during  
this subject         1        2        3        4         5 
 

14. I make available opportunities for students in 
this subject to discuss their changing understanding  
of the subject         1        2        3        4         5 
 

15. I feel that it is better for students in this subject  
to generate their own notes rather than always  
copy mine         1        2        3        4         5 
 

16. I feel a lot of teaching time in this subject should  
be used to question students’ ideas      1        2        3        4         5 
 

Section 4:  

Learning Environment: 

This section is designed to explore the way with which you use IWB in your teaching. Please 

keep in mind the same context (subject area and year level) which forms the basis of your 

responses in previous sections.  

a) General Information about IWB use: The questions in this sub-section are designed 

to gather general information about your IWB use in the classroom. Please tick the 

appropriate box. 

1. Do you have access to IWB to use for teaching? 

 Yes   No 

2. How often do you use IWB for teaching in the classroom? 

 Daily  Twice a week  Once a week  Fortnightly

 Occasionally 

3. What type of training have you received to learn to use IWB? 

 No training  Basic training  IWB applications/tools

 IWB integration into curriculum 
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4. Where did you receive your training? 

 Self-taught  Introductory training sessions by IWB companies 

 IWB Professional development workshops  Other, please 

specify....................................................................... 

5. Do you get IWB related technical support in the school whenever needed? 

  Yes  No  Sometimes 

6. Are there any IWB related training workshops run by your school? 

 Yes  No  Sometimes 

7. Do you get encouragement from your school authority to use IWB in your 

teaching? 

 Yes  No 

8. Do you get help from your colleagues for using IWB? 

 Yes  No  Sometimes 

9. How would you rate your competence at working with IWBs? (Please circle the 

appropriate number) 

0     1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice               Highly 

                         Competent 

10. How confident do you feel about working with IWBs? (Please circle the 

appropriate number) 

0      1           2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident  
 

11. How would you rate your experience level in using IWBs? (Please circle the 

appropriate number) 

0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                     Highly 

Experience        Experienced  
 

 

 

 



384 
 

b) Classroom interactions using IWB: Below are series of statements designed to 

explore the way that you go about teaching in a specific context using IWB. Please 

keep in mind the same context which forms the basis of your responses in above 

sections. There are no right or wrong responses. Please circle the number that best 

describes how you feel about the statement. 

1= this statement was only rarely true for me in this context (RT) 

2= this statement was sometimes true for me in this context (ST) 

3= this statement was true for me about half the time in this context (HT) 

4= this statement was frequently true for me in this context (FT) 

5= this statement was almost always true for me in this context (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 
 
                  (RT)    (ST)   (HT)   (FT)   (AT) 
1. In my teaching I use IWB to provide visual  

support to the lesson     1        2        3        4        5 

2. When I deliver lessons using IWB, students get  
maximum chance to participate in the learning  
process       1        2        3        4        5 
 

3. I prepare my lessons by using a number  
of IWB-based teaching/learning resources  1        2        3        4        5 
 

4. In my teaching using IWB I do not allow the  
students to work on the IWB    1        2        3        4        5 
 

5. I use all the features of IWB i.e., visual, verbal  
and kinaesthetic for the representation of a  
topic in multi-modal form     1        2        3        4        5 
 

6. I use both simple whiteboard and IWB in my  
classroom simultaneously     1        2        3        4        5  
 

7. I use IWB in my teaching in the way which  
encourage the students to participate in  
classroom discussions     1        2        3        4        5 
 

8. I do not think there is any difference in my  
teaching with and without IWB    1        2        3        4        5 
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                   (RT)   (ST)   (HT)   (FT)   (AT) 
9. In my classroom the use of IWB creates more interaction: 

a. between students in the class   1        2        3        4        5 

b. between students and me   1        2        3        4        5 

 
10. My use of IWB in my classroom helps my students  

 initiate questioning related to the lesson   1        2        3        4        5 
 

11. I use IWB in a way in my classroom so that the  
students get more involved in their learning  1        2        3        4        5 

Section 5: 

Student Learning: In this you will need to give responses to the statements developed to 

know about your perceptions of the impact of IWB use on student learning i.e., learning 

approaches and learning outcomes. Please reflect on your teaching using IWB in the same 

context as specified in the previous sections of this questionnaire. There are no right or 

wrong responses. Please circle the number that best describes how you feel about the 

statement. 

1= this statement is never or only rarely true of my students (RT) 

2= this statement is sometimes true of my students (ST) 

3= this statement is true of my students about half the time (HT) 

4= this statement is frequently true of my students (FT) 

5= this statement is always or almost always true of my students (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 

a) Learning Approach: This sub-section has a number of general questions 

developed to understand your perceptions of your students’ approach towards 

learning the subject-area (specified in section 1) when you use IWB to teach.  

   (RT)      (ST)      (HT)     (FT)     (AT) 

1. I think that most of my students feel more  
satisfied with their learning when I teach  
using IWB instead of simple whiteboard  1 2 3 4 5 
 

2. I think using IWB in my classroom  helps 
most of my students to pass the subject  
by doing as little work as possible   1 2 3 4 5 
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          (RT)      (ST)      (HT)     (FT)     (AT) 
3. I find that learning about a topic in the  

classroom using IWB gives my students the  
chance to obtain enough information to form  
their conclusions      1 2 3 4 5 
 

4. I find that majority of my students only learn  
the information which I represented on the 
IWB       1 2 3 4 5 
 

5. Once I help my students to get into a topic  
using IWB, mostly they find it highly interesting 1 2 3 4 5 
 

6. I find that my students mostly tend to think that  
those sections of information which are elaborated  
by me on IWB during a lesson are important from  
the assessment point of view    1 2 3 4 5 
 

7. I find my students engaging more in discussions  
when I teach using IWB     1 2 3 4 5 
 

8. I think that most of my students do not look for  
more information other than which is  
represented on IWB in the classroom   1 2 3 4 5 
 

9. I find my students working hard on topics which  
are taught using IWB     1 2 3 4 5 
 

10. I feel that my students keep their learning to  
minimum when I use IWB    1 2 3 4 5 
 

11. My use of various modes of representation to  
represent a topic on IWB helps my students to  
memorise the topic even if they don’t  
understand it       1 2 3 4 5 
 

12. My students prefer me to use IWB in classroom 
because it helps them to make connections  
between different topics     1 2 3 4 5 
 

13. I find that IWB helps my students to remember  
the facts and details about a topic   1 2 3 4 5 
 

14. When I use IWB to teach a topic, my students  
ask more questions to get more clarification  
about the topic      1 2 3 4 5 
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   (RT)      (ST)      (HT)     (FT)     (AT) 

15. I find that my students get confused when 
I teach a topic using multi-modal  
representations on IWB     1 2 3 4 5 
 

16. I have noticed that my students think that  
learning deeply about a topic using IWB is not  
useful        1 2 3 4 5 
 

17. My students like to learn with IWB because it  
allows them to revisit the previous lessons  1 2 3 4 5  
 

18. I feel that the students tend to learn only that  
information which is represented on IWB  1 2 3 4 5 

 

b) Learning Outcome: This sub-section is designed to explore your perceptions of 

your students’ learning outcomes in the subject-area (specified in section 1) when 

taught using IWB. 

       (RT)     (ST)     (HT)     (FT)     (AT) 

1. I think my students find it easier to recall  
a topic which is taught by me using IWB  1 2 3 4 5 
 

2. My students do not understand the lessons  
when I use an IWB    1 2 3 4 5  
 

3. When I teach a topic using IWB, my students  
can easily think of its use in their day to day  
life        1 2 3 4 5 
 

4. When I introduce new topics using IWB,  
it helps my students to make connections  
with their previous learning    1 2 3 4 5 
 

5. Learning a topic using IWB helps my students 
 to make critical judgements   1 2 3 4 5 
 

6. Learning on IWB does not help my students to  
improve their creative power   1 2 3 4 5 
  

7. I think my students can remember a topic more  
easily when taught using IWB rather than the  
white-board     1 2 3 4 5 
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   (RT)      (ST)      (HT)     (FT)     (AT) 

8. My students find it easier to compare two  
separate topics which are represented  
using IWB       1 2 3 4 5 
 

9. I think my students find it hard to use their  
previous knowledge when a lesson is taught  
using IWB      1 2 3 4 5 
 

10. My students can easily explore relationships  
between different aspects of a topic when I  
teach with IWB     1 2 3 4 5 
 

11. My students usually demonstrate the  
understanding of the significance of a topic  
taught on IWB     1 2 3 4 5 
  

12. I find that working on IWB in front of the class  
helps my students to express their creativity 1 2 3 4 5 

 
13. My students find it hard to remember the  

information which is represented on IWB 1 2 3 4 5 
 

14. Using audio and visual materials with IWB  
helps my students to understand lessons  
better      1 2 3 4 5 
 

15. I feel that learning about a concept using  
IWB helps my students to think of ways of  
implementing that concept in various  
situations      1 2 3 4 5  
 

16. Making comparisons between two different  
ideas learnt on IWB is always easier for my 
students      1 2 3 4 5 
 

17. It is hard for my students to make judgements  
about the overall significance of a given idea  
when it is represented using IWB   1 2 3 4 5 
    

18. I have noticed that learning on IWB helps my  
students to generate new knowledge out of   
their understanding    1 2 3 4 5 
 

19. The learning material represented using  
verbal, visual and kinaesthetic features  
of IWB is easier for my students to remember 1 2 3 4 5 
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   (RT)      (ST)      (HT)     (FT)     (AT) 

20. My students find it easier to summarize at the  
end of a lesson which has been taught with the  
use of IWB      1 2 3 4 5 
 

21. I think learning using IWB helps my students to  
think how can they apply the knowledge  
of one subject to another subject area  1 2 3 4 5 
 

22. My students always find it hard to organise 
the different concepts represented on IWB in  
their own way     1 2 3 4 5 
 

23. My students could deeply evaluate any idea  
or concept when represented on IWB  1 2 3 4 5 
 

24. I have noticed that when various facts and ideas  
are represented in a lesson using IWB it helps  
my students to synthesise new concepts out  
of it      1 2 3 4 5 

 

Thank you very much for giving your precious time to complete the questionnaire! 

Your Feedback regarding this Questionnaire: Please give your suggestions regarding this 

questionnaire by answering the following questions. 

1. What do you think about the overall length of this questionnaire? Please suggest if the 

questionnaire is: 

 Longer than it should be  

 Of reasonable length  

 Shorter than it should be 

 Other, please specify.............................................................................. 

2. What is your overall opinion regarding this questionnaire? (Please give any suggestions 

which you think could help to improve this questionnaire). 

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

Your feedback is greatly appreciated!  
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Student Questionnaire 
 

Section 1: 

Personal factors: In this section, general questions about your background and computer 

use will be asked. Please tick the appropriate box. 

a) Demographic factors:  

1. Name of your school (Please Print): 

........................................................................... 

2. Your gender:  

 Male       Female 

3. Your Year level:  

 Year 7   Year 8   Year 9   Year 10    

Year 11 Year 12 

4. Subject-Area in which your teacher uses IWB: 

 English     Science   Mathematics  

 Society and Environment   Languages   Arts  

 Design and Technology   Health and Physical Education 

        Other, please specify.....................................................  

 

b) General Information about your computer use: 

1. Do you have access to a computer at school? 

 Yes   No 

2. Do you access to a computer away from the school? 

 Yes  No  

3. Do you have access to the Internet at school? 

 Yes   No  

4. Do you have access to the Internet away from school? 

 Yes   No  

5. Do you own your own computer? 

 Yes   No 
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6. How often do you use computers at school? 

Daily    Almost twice a week   Once in a week  

Occasionally   Never  

7. How often do you use computers away from school? 

 Daily   Almost twice a week  Once a week 

 Occasionally  Never 

8. How would you rate your experience level in using computers? (Please circle the 

appropriate number) 

        0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                      
No                 Highly 

Experience                                Experienced 
  

9. How would you rate your competence at working with computers? (Please circle the 

appropriate number) 

        0       1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
Novice               Highly 

            Competent 
  

10. How confident do you feel about working with computers? (Please circle the 

appropriate number) 

        0       1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident 

         
Section 2:   

Attitudinal factors: In this section, questions will be asked to know about your attitudes 

towards the use of computers and other ICT tools in general and IWB in particular in the 

education. The two sub-sections in this section have series of statements. There are no right 

or wrong responses to these statements. Please read each statement and circle the number 

that best describes how you feel about that statement. 

1= Strongly Disagree (SD) 

2= Disagree (D) 

3=Undecided (U) 
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4= Agree (A) 

5= Strongly Agree (SA) 

Please give response to all the statements. Do not spend a long time on each: your first 
reaction is probably the best one. 

a) Attitudes towards the use of ICT as educational tools in the classroom:  ICT is an 

acronym for Information and Communication Technology. It includes the 

technologies, such as computer, computer related devices, Internet, digital devices, 

software and digital resources, which are used to access, gather, manipulate and 

present information. 

          (SD)       (D)       (U)      (A)       (SA) 

1. I enjoy doing things using ICT     1 2 3 4 5 
 

2. I am tired of using ICT     1 2 3 4 5 
 

3. I will be able to get a good job if I learn how  
to use ICT        1 2 3 4 5 
 

4. I get a sinking feeling when I think of  
trying to use an ICT tool    1 2 3 4 5 
 

5. I would work harder if I could use ICT  
more often      1 2 3 4 5 
 

6. I enjoy lessons in which I use ICT   1 2 3 4 5 
 

7. I know that ICT give me opportunities  
to learn many new things    1 2 3 4 5 
 

8. Working with ICT makes me nervous   1 2 3 4 5 
 

9. I believe that it is very important for me to  
learn how to use ICT     1 2 3 4 5 
 

10. I feel comfortable working with ICT   1 2 3 4 5 
 

11. I think it takes a long time to finish when I  
use ICT        1 2 3 4 5 
 

12. Using ICT tools is very frustrating   1 2 3 4 5 
 

13. ICT do not scare me     1 2 3 4 5 
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                  (SD)       (D)       (U)      (A)       (SA) 

14. I will do as little work with ICT  
as possible       1 2 3 4 5 
 

15. ICTs is difficult to use     1 2 3 4 5 
 

b) Attitudes towards the use of IWB as an educational tool in the classroom: The series of 

 statements in this sub-section are designed to understand your attitudes towards 

 the use of IWBs. Please give response to these statements by keeping in mind the 

 use of IWB in the subject-area which you have mentioned in section 1 of this 

 questionnaire. Please do not spend a long time on each: your first reaction is 

 probably the best one. 

          (SD)       (D)       (U)      (A)       (SA) 

1. IWB makes learning more interesting and 
exciting      1 2 3 4 5 
 

2. IWB makes the teachers’ drawings and  
diagrams easier to see    1 2 3 4 5 
 

3. It seems difficult for me to use the IWBs  1 2 3 4 5 
 

4. I find opportunity to learn from different  
sources with the use of IWBs    1 2 3 4 5 
 

5. I like going to the front of the class to use 
the IWB      1 2 3 4 5 
 

6. I prefer lessons that are taught with an IWB  1 2 3 4 5 
 

7. Using IWB saves time     1 2 3 4 5 
 

8. Sometimes deficiencies of the IWB screen  
and sunlight in the classroom make it difficult  
to see the things on the IWB    1 2 3 4 5 
 

9. I concentrate better when my teacher uses an  
IWB in lessons      1 2 3 4 5 
 

10. I like to participate in lessons more when my  
teacher uses an IWB     1 2 3 4 5 
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                 (SD)       (D)       (U)      (A)       (SA) 
 

11. I find it hard to keep up with the lesson in which  
my teacher uses IWB     1 2 3 4 5 
 

12. I think I concentrate better when my teacher  
uses an IWB in lessons    1 2 3 4 5 
 

13. I find the lesson to be more organised when  
my teacher uses IWB     1 2 3 4 5 
 

14. It makes me uncomfortable when my work is  
shown to the whole class on the IWB   1 2 3 4 5 
 

15. I find it easier to keep attention during the  
lesson when IWB is used    1 2 3 4 5 
 

16. Use of IWB makes it easier for me to be  
motivated during lessons    1 2 3 4 5 
 

17. The lessons become more enjoyable when  
taught using IWB     1 2 3 4 5 
 

Section 3: 

Learning Environment: This section is designed to explore your perceptions of the teaching 

and learning environment when IWB is used. To give responses to the statements in this 

section, you need to keep in mind the teaching and learning of the subject area which you 

selected in section 1.  

a) General Information about IWB: The questions in this sub-section are designed to 

gather general information about the use of IWB in your classroom. Please tick the 

appropriate box. 

1. Do you have IWB installed in your classroom? 

 Yes  No  

2. How often does your teacher use IWB for instructions (of above stated subject-

area) in the classroom? 

 Daily  Twice a week  Once a week  Fortnightly

 Occasionally 
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3. How would you rate your competence at working with IWBs? (Please circle the 

appropriate number) 

0     1             2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice               Highly 

                         Competent 
 

4. How confident do you feel about working with IWBs? (Please circle the 

appropriate number) 

0     1             2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident  
 

b) Classroom interactions using IWB: Below are series of statements designed to 

explore the way that your teacher go about teaching using IWB. Please keep in mind 

the same subject-area which forms the basis of your responses in above sections. 

There is no right or wrong responses. Please circle the number that best describes 

how you feel about the statement. 

1= this statement is only rarely true (RT) 

2= this statement is sometimes true (ST) 

3= this statement is true for about half the time (HT) 

4= this statement is frequently true (FT) 

5= this statement is almost always true (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 

                  (RT)    (ST)   (HT)   (FT)   (AT) 
1. My teacher uses IWB to show us the visual  

material related to the lesson    1        2        3        4        5 
 

2. When my teacher teaches using IWB, all the  
students get  maximum chance to participate  
in the learning process     1        2        3        4        5 
 

3. My teacher uses  a number of IWB-based  
teaching/learning resources in lessons   1        2        3        4        5 
 

4. My teacher does not allow students to work on  
the IWB       1        2        3        4        5 
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                 (RT)    (ST)   (HT)   (FT)   (AT) 
5. My teacher represents the information related  

to a topic on the IWB in multi-modal form i.e., using  
visual, verbal and kinaesthetic forms together for 
a topic       1        2        3        4        5 
 

6. My teacher uses both simple whiteboard and IWB in   
the classroom simultaneously    1        2        3        4        5  
 

7. My teacher teaches using IWB, I participate in  
Classroom discussions more than usual   1        2        3        4        5 
 

8. There is not much difference between my teachers’  
use of a traditional board and an IWB in terms of  
teaching techniques and methods   1        2        3        4        5 
 

9. When my teacher uses IWB, overall there is more  
interaction: 

a. between students in the class   1        2        3        4        5 

b. between students and teacher   1        2        3        4        5 

 
10. I usually initiate questioning related to the lesson 

when my teacher teaches using IWB   1        2         3       4     5  
 

11. When my teacher teaches using IWB, I often get  
the opportunity to go in front of the class to work  
on IWB       1        2        3        4        5 

Section 4: 

Student Learning: This section is designed to investigate the impact of particular kind of use 

of IWB on your learning. This section is further divided into two sub-sections. Please give 

your responses to the statements in these sections by reflecting on your learning of the 

subject (specified in section 1) using IWB in your present year level. If your teacher did not 

start using IWB in the beginning of current school year, please reflect only on the time 

period when s/he started using IWB for teaching this particular subject-area. In that case 

you do not need to think about your learning from the start of your current year level.  

(For example: Suppose you have specified science subject in the first section of this questionnaire because your 
science teacher uses IWB in classroom. Now if your teacher is using IWB since the start of this current year level 
(started 8 months back), then you have to think that how you go about learning science in this year level, but if 
your teacher has started using IWB within last 4 months, then you only need to reflect on your science learning 
within last 4 months.) 
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There is no right or wrong answers. Please circle the number that best describes how you 

feel about the statement. 

1= this statement is never or only rarely true of me (RT) 

2= this statement is sometimes true of me (ST) 

3= this statement is true of me about half the time (HT) 

4= this statement is frequently true of me (FT) 

5= this statement is always or almost always true of me (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 

a) Learning Approach: This sub-section has a number of statements designed to 

 understand that how you go about learning the subject-area (specified in section 1) 

 when your teacher uses IWB to teach.  

            (RT)     (ST)      (HT)      (FT)      (AT) 

1. I find that at times learning gives me a feeling  
of deep satisfaction     1 2 3 4 5 
 

2. I find that I have to do enough work on a topic  
so that I can form my own conclusions before I  
am satisfied      1 2 3 4 5 
 

3. My aim is to pass the course while doing as little  
work as possible     1 2 3 4 5 
 

4. I only study seriously what’s given out in class or  
in the course outlines     1 2 3 4 5 
 

5. I feel that virtually any topic can be highly  
interesting once I get into it    1 2 3 4 5 
 

6. I find most new topics interesting and often  
spend extra time trying to obtain more  
information about them    1 2 3 4 5 
 

7. I do not find my course very interesting so I  
keep my work to the minimum   1 2 3 4 5 
 

8. I learn some things by rote, going over and  
over them until I know them by heart even  
if I do not understand them    1 2 3 4 5 



399 
 

                           (RT)     (ST)      (HT)      (FT)      (AT) 
 

9. I find that learning can at times be as exciting  
as a good novel or movie    1 2 3 4 5 
 

10. I test myself on important topics until I  
understand them completely    1 2 3 4 5 
 

11. I find I can get by in most assessments by  
memorising key sections rather than trying  
to understand them     1 2 3 4 5 
 

12. I generally restrict my learning to what is  
specifically set as I think it is unnecessary to  
do anything extra     1 2 3 4 5 
 

13. I work hard at my studies because I find the  
material interesting     1 2 3 4 5 
 

14. I spend a lot of my free time finding out  
more about interesting topics which have  
been discussed in class    1 2 3 4 5 
 

15. I find it is not helpful to study topics in depth. 
It confuses and wastes time, when all you need  
is a passing acquaintance with topics   1 2 3 4 5 
 

16. I believe the teachers should expect students  
to spend significant amounts of time learning  
topics everyone knows won’t be examined  1 2 3 4 5 
 

17. I come to most classes with questions in mind  
that I want answering     1 2 3 4 5 
 

18. I make a point of looking at most of the suggested 
readings that go with the lessons   1 2 3 4 5 
 

19. I see no point in learning material which is not  
likely to be in the examination   1 2 3 4 5 
 

20. I find the best way to pass examinations is to try 
To remember answers to likely questions  1 2 3 4 5 
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b) Learning Outcomes: This sub-section is designed to explore your perceptions of 

your learning outcomes in the subject-area (specified in section 1) when taught using 

IWB.   

                 (RT)      (ST)      (HT)      (FT)      (AT) 

1. I find it easier to recall a topic which is taught  

by my teacher using IWB    1 2 3 4 5 
 

2. I do not understand the lessons when my 
teacher uses an IWB    1 2 3 4 5  

 
3. When I learn about a new topic using IWB,  

I can think of its use in my day to day life 
very easily      1 2 3 4 5 
 

4. When new topics are introduced by my  
teacher using IWB, it helps me to make  
connections with my previous learning   1 2 3 4 5 
 

5. Learning a topic using IWB helps me to make  
critical judgements    1 2 3 4 5 
 

6. Learning on IWB does not help me to improve  
my creative power    1 2 3 4 5 
  

7. I think I can remember a topic more easily when 
taught using IWB rather than simple 
board      1 2 3 4 5 
 

8. When two separate concepts or ideas are  
represented using IWB, I usually find myself 
comparing them to see the similarities or  
differences between them   1 2 3 4 5 
 

9. When a lesson is taught using IWB, I find  
it very hard to use my previous knowledge  
in it      1 2 3 4 5 
 

10. I can easily explore relationships between  
different concepts of a topic which I learn with  
IWB      1 2 3 4 5 
 

11. It is easier to understand the significance of  
a topic taught on IWB    1 2 3 4 5 
  
 



401 
 

                            (RT)      (ST)      (HT)      (FT)      (AT) 

12. I find that working on IWB in front of the class  
helps me to express my creativity  1 2 3 4 5 

 
13. I find it hard to remember the information  

which is represented on IWB   1 2 3 4 5 
 

14. Using audio and visual materials with IWB  
helps me understand lessons better  1 2 3 4 5 
 

15. Learning about a concept using IWB helps me  
to think of ways of implementing that concept  
to various situations    1 2 3 4 5  
 

16. Making comparisons between two different  
ideas learnt on IWB is always easier for me 1 2 3 4 5 
 

17. It is hard to make judgements about the  
overall significance of a given idea when it is  
represented using IWB     1 2 3 4 5 
 

18. I have noticed that learning on IWB helps me  
generate new knowledge out of my  
understanding     1 2 3 4 5 
 

19. The learning material represented using  
verbal, visual and kinaesthetic features  
of IWB is easy to remember   1 2 3 4 5 
 

20. I find it easier to summarize at the end of a  
lesson which is taught with the use of IWB 1 2 3 4 5 
 

21. Learning using IWB helps me to think that how  
can I apply the knowledge of one subject to  
another subject area    1 2 3 4 5 
 

22. I always find it hard to organise the different  
concepts represented on IWB in my own way 1 2 3 4 5 
 

23. I could deeply evaluate any idea or concept  
when represented on IWB   1 2 3 4 5 
    

24. When various facts and ideas are represented  
in a lesson using IWB it helps me to synthesise  
new concepts out of it    1 2 3 4 5 
 

Thank you very much for giving your precious time to complete the questionnaire! 
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The Final Teacher Questionnaire  
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Teacher Questionnaire 

Section 1: 

Personal factors: In this section, general questions about your background and computer 

use will be asked. Please tick the appropriate box. 

a) Demographic factors:  

1. Name of the school where you teach (Please print): 

........................................................................... 

2. Your age:  

 20-25  26-30  31-35  36-40  41-45  

 46-Above 

3. Your gender:  

 Male  Female 

4. Your teaching experience:  

 Less than 1 year  1-5 years  6-10 years  

 11-15 years   16-20 years  21-above 

5. Your teaching qualifications:  

 Bachelor of Teaching  Graduate Diploma in Education 

 Other, please specify....................................................... 

6. Subject-Area you teach using IWB (Please specify your one main subject area which 

you teach using IWB): 

English     Science  Mathematics  

Society and Environment   Languages   Arts   

Design and Technology  Health and Physical Education 

Other, please specify...................................................... 

7. Year level where you teach the above stated subject-area using an IWB (Please 

choose only one main year level where you teach using IWB, even if you teach to 

more than one year level): 

 Year 7  Year 8  Year 9     Year 10          

Year 11 Year 12 

 



404 
 

b) General Information about your computer use: 

1. Do you have access to a computer at school? 

 Yes  No 

2. Do you have access to a computer away from the school? 

 Yes  No 

3. Do you have access to the Internet at school? 

 Yes   No 

4. Do you have access to the Internet away from school? 

 Yes  No 

5. Do you own your own computer? 

 Yes  No 

6. How would you rate your experience level in using computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                          
No                     Highly 

Experience        Experienced 

7. How would you rate your competence at working with computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice             Highly 

                     Competent 
 

8. How confident do you feel about working with computers? 

      0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident 

9. How often do you use computers for teaching in the classroom? 

 Daily   Almost twice a week  Once in a week 

 Occasionally  Never 

10. If you do use computers, what type of training have you received? 

 No training   Basic Computer Operations (on/off, how to run programs)

 Computer Applications (word processing, spreadsheets etc.)   

 Computer integration (how to use in classroom curriculum) 
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Section 2:   

Attitudinal factors: In this section, questions will be asked to determine your attitudes 

towards the use of ICT in general and IWB in particular in the education. The two sub-

headings in this section have a series of statements. There are no right or wrong 

responses to these statements. Please read each statement and circle the number that 

best describes how you feel about that statement. 

1= Strongly Disagree (SD) 

2= Disagree (D) 

3=Undecided (U) 

4= Agree (A) 

5= Strongly Agree (SA) 

Please give a response to all the statements. Do not spend a long time on each: your first 
reaction is probably the best one. 

a) Attitudes towards the use of ICT as an educational tool in the classroom: ICT is an 

acronym for Information and Communication Technology. It includes the technologies, 

such as computer, computer related devices, Internet, digital devices, software and 

digital resources which are used to access, gather, manipulate and present information. 

         (SD)       (D)       (U)      (A)       (SA)

1. Knowing how to use various ICT tools            
is a necessary skill for me    1 2 3 4 5 
 

2. I get confused when using ICT   1 2 3 4 5 
 

3. I like using ICT tools in my teaching   1 2 3 4 5 
 

4. I feel confident in my ability to learn  
about ICT      1 2 3 4 5 
 

5. Working with ICT makes me nervous   1 2 3 4 5 
 

6. I now use my knowledge of ICT in many  
ways as a teacher     1 2 3 4 5 
 

7. I wish I could use technology more  
frequently      1 2 3 4 5 
 

8. ICT makes me feel stupid    1 2 3 4 5 
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(SD)       (D)       (U)      (A)       (SA)

 
9. A job using ICT would be very interesting  1 2 3 4 5 

 
10. I don't expect to use ICT much at work  1 2 3 4 5 

 
11. I am not the type to do well with ICT   1 2 3 4 5 

 
12. I feel uncomfortable using most ICT tools  1 2 3 4 5 

 
13. Working with ICT is boring    1 2 3 4 5 

 
14. It is important to know how to use ICT in  

order to get a teaching position   1 2 3 4 5 
 

15. I know that if I work hard to learn about  
ICT, I will do well     1 2 3 4 5 
 

16. ICT makes me feel uneasy     1 2 3 4 5  
 

17. I am able to do as well working with ICT as  
my fellow teachers     1 2 3 4 5 
 

b) Attitudes towards the use of IWB as an educational tool in the classroom: Please 

respond to the questions in this sub-section by reflecting on your teaching using an IWB. 

Please keep in mind that the researcher wants your responses to be based on your 

teaching of that particular subject-area, and that particular year level, which you 

selected in the section 1 of this questionnaire. Please do not spend a long time on each: 

your first reaction is probably the best one. 

          (SD)       (D)       (U)      (A)       (SA) 

1. Using IWB-based resources reduces the time 
I spend on writing during the lessons   1 2 3 4 5 
 

2. When using an IWB in my lessons, I spend more 
time in the preparation of the lesson   1 2 3 4 5 
 

3. I think using an IWB makes it easier to include 
different subject-specific learning resources  
when preparing the lesson plan   1 2 3 4 5 
 

4. I think using an IWB makes it easier to display 
the available learning resources to the whole 
class       1 2 3 4 5 
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               (SD)   (D)     (U)   (A)   (SA)

5. It is beneficial to be able to save and print the 
materials generated during the lessons  1 2 3 4 5 
 

6. I give more effective explanations in my lessons 
when using an IWB     1 2 3 4 5 
  

7. IWB helps me to easily summarise the lesson 1 2 3 4 5 
 

8. Using an IWB, I can more easily control/manage 
the whole class     1 2 3 4 5 
 

9. I can immediately reach the extra learning  
resources during my lesson when using an IWB 1 2 3 4 5  
 

10. I think an IWB can be a good supplement to 
support teaching     1 2 3 4 5 
 

11. Using an IWB makes me a more efficient teacher 1 2 3 4 5 
 

12. Using an IWB makes it easier for me to move  
back and forth in the lesson very conveniently 1 2 3 4 5 
 

13. I like using IWB technology in my lessons  1 2 3 4 5 
 

14. I feel uncomfortable in front of my students  
when using an IWB     1 2 3 4 5 
 

15. I do not think my students are ready for this  
IWB technology     1 2 3 4 5 
 

16. What I do in class with my usual methods is  
sufficient for teaching my subject   1 2 3 4 5 
 

17. Reviewing the whole lesson towards the end is  
very easy if the lesson is taught using an IWB 1 2 3 4 5 
  

18. I am not the type to do well with IWB-based  
applications      1 2 3 4 5 
 

19. I think IWB makes learning this subject more  
enjoyable      1 2 3 4 5 
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(SD)    (D)      (U)        (A)      (SA) 

 
20. I believe that training is required to teach with  

IWB technology     1 2 3 4 5 
 
 

21. If I do not get sufficient training, I do not  
feel comfortable with using an IWB in classrooms 1 2 3 4 5 
 

22. I can keep my student’s attention in lessons  
longer with the help of IWB technology  1 2 3 4 5 
 
 

23. I think IWB increases the interaction and  
participation of the students in the classes  1 2 3 4 5 
 

24. I think my students are more motivated when  
I use an IWB in lessons    1 2 3 4 5 

 

Section 3: 

General Approach towards Teaching (ATI): The statements in this section are designed to 

explore the way that teachers go about teaching in a specific context or subject or course. 

While responding to these statements, please keep in mind the subject area and year level 

which you selected in section 1 (which forms the context of your teaching). There are no 

right or wrong responses. Please read all the statements carefully and circle the number 

that best describes how you feel about that statement. 

1= this statement was only rarely true for me in this context (RT) 

2= this statement was sometimes true for me in this context (ST) 

3= this statement was true for me about half the time in this context (HT) 

4= this statement was frequently true for me in this context (FT) 

5= this statement was almost always true for me in this context (AT) 

Please do not spend a long time on each: your first reaction is probably the best one. 

                

 



409 
 

          (RT)   (ST)    (HT)     (FT)     (AT) 

1. I design my teaching in this subject with the assumption          
that most of the students have very little useful  
knowledge of the topics to be covered     1        2        3        4         5 
 

2. I feel it is important that this subject should be  
completely described in terms of specific  
objectives relating to what students have to  
know for formal assessment items      1        2        3        4         5 
 

3. In my interactions with students in this subject  
I try to develop a conversation with them about  
the topics we are studying       1        2        3        4         5 
 

4. I feel it is important to present a lot of facts to  
students so that they know what they have to learn  
for this subject        1        2        3        4         5 
           

5. I feel that the assessment in this subject should  
be an opportunity for students to reveal their  
changed conceptual understanding of the subject    1        2        3        4         5 
 

6. I set aside some teaching time so that the students  
can discuss, among themselves, the difficulties  
that they encounter studying this subject     1        2        3        4         5 
 

7. In this subject I concentrate on covering the  
information that might be available from a good  
textbook         1        2        3        4         5 
 

8. I encourage students to restructure their existing  
knowledge in terms of developing new ways of  
thinking about the subject          1        2        3        4         5 
 

9. In teaching sessions for this subject, I use difficult  
or undefined examples to provoke debate     1        2        3        4         5 
 

10. I structure this subject to help students to pass the  
formal assessment items       1        2        3        4         5 
 

11. I think an important reason for running teaching  
sessions in this subject is to give students a good  
set of notes         1        2        3        4         5 
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                   (RT)   (ST)    (HT)     (FT)    (AT) 
12. In this subject, I only provide the students with  

the information they will need to pass the formal  
assessments         1        2        3        4         5 
 

13. I feel that I should know the answers to any  
questions that students may put to me during  
this subject         1        2        3        4         5 
 

14. I make available opportunities for students in 
this subject to discuss their changing understanding  
of the subject         1        2        3        4         5 
 

15. I feel that it is better for students in this subject  
to generate their own notes rather than always  
copy mine         1        2        3        4         5 
 

16. I feel a lot of teaching time in this subject should  
be used to question students’ ideas      1        2        3        4         5 
 

Section 4:  

Learning Environment: 

This section is designed to explore the way with which you use IWB in your teaching. 

Please keep in mind the same context (subject area and year level) which forms the basis 

of your responses in previous sections.  

a) General Information about IWB use: The questions in this sub-section are designed to 

gather general information about your IWB use in the classroom. Please tick the 

appropriate box. 

1. Do you have access to IWB to use for teaching? 

 Yes   No 

2. How often do you use IWB for teaching in the classroom? 

 Daily  Twice a week  Once a week  Fortnightly

 Occasionally 

3. What type of training have you received to learn to use IWB? 

 No training  Basic training  IWB applications/tools  

      IWB integration into curriculum 
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4. Where did you receive your training? 

 Self-taught  Introductory training sessions by IWB companies 

 IWB Professional development workshops  Other, please 

specify....................................................................... 

5. Do you get IWB related technical support in the school whenever needed? 

  Yes  No  Sometimes 

6. Are there any IWB related training workshops run by your school? 

 Yes  No  Sometimes 

7. Do you get encouragement from your school authority to use IWB in your teaching? 

 Yes  No 

8. Do you get help from your colleagues for using IWB? 

 Yes  No  Sometimes 

9. How would you rate your competence at working with IWBs? (Please circle the 

appropriate number) 

0     1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice               Highly 

                         Competent 

10. How confident do you feel about working with IWBs? (Please circle the appropriate 

number) 

0      1           2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident  
 

11. How would you rate your experience level in using IWBs? (Please circle the 

appropriate number) 

0      1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                     Highly 

Experience        Experienced  
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b) Classroom interactions using IWB: Below are series of statements designed to explore 

the way that you go about teaching in a specific context using IWB. Please keep in mind 

the same context which forms the basis of your responses in above sections. There are 

no right or wrong responses. Please circle the number that best describes how you feel 

about the statement. 

1= this statement was only rarely true for me in this context (RT) 

2= this statement was sometimes true for me in this context (ST) 

3= this statement was true for me about half the time in this context (HT) 

4= this statement was frequently true for me in this context (FT) 

5= this statement was almost always true for me in this context (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 
 
                 (RT)     (ST)     (HT)     (FT)    (AT) 
1. In my teaching I use IWB to provide visual  

support to the lesson     1        2        3        4        5 

2. When I deliver lessons using IWB, students get  
maximum chance to participate in the learning  
process       1        2        3        4        5 
 

3. I prepare my lessons by using a number  
of IWB-based teaching/learning resources  1        2        3        4        5 
 

4. In my teaching using IWB I do not allow the  
students to work on the IWB    1        2        3        4        5 
 

5. I use all the features of IWB i.e., visual, verbal  
and kinaesthetic for the representation of a  
topic in multi-modal form     1        2        3        4        5 
 

6. I use both simple whiteboard and IWB in my  
classroom simultaneously     1        2        3        4        5  
 

7. I use IWB in my teaching in the way which  
encourage the students to participate in  
classroom discussions     1        2        3        4        5 
 

8. I do not think there is any difference in my  
teaching with and without IWB    1        2        3        4        5 
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                (RT)    (ST)     (HT)    (FT)    (AT) 
9. In my classroom the use of IWB creates more interaction: 

a. between students in the class   1        2        3        4        5 

b. between students and me   1        2        3        4        5 

 
10. My use of IWB in my classroom helps my students  

 initiate questioning related to the lesson   1        2        3        4        5 
 

11. I use IWB in a way in my classroom so that the  
students get more involved in their learning  1        2        3        4        5 
 

 

Permission Request: I might wish to follow up your responses in this questionnaire by 

doing classroom observations or a face to face interview to gain a better, in-depth 

understanding of your views regarding IWB use. You will be contacted by the researcher 

to arrange for the time and place of the interview. The participation is entirely voluntary.  

 

Would you be willing to participate in a short interview conducted by the researcher?  

 

  Yes  No  

 

Would you be willing to allow the researcher to observe your teaching using IWB?  

 

  Yes  No  

 

If your answer is yes to any of the above questions, how would you like to 

be contacted by the researcher? 

 Via email, please provide your email address................................................................

 Via phone, please provide your phone number 

 1. Landline number-..................................................................... (Or), 

 2. Mobile number-.......................................................................  

Thank you very much for giving your precious time to complete the questionnaire! 
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Student Questionnaire 
 

Section 1: 

Personal factors: In this section, general questions about your background and computer 

use will be asked. Please tick the appropriate box. 

a) Demographic factors:  

1. Name of your school (Please Print): 

........................................................................... 

2. Your gender:  

  Male       Female 

3. Your Year level:  

  Year 7   Year 8   Year 9   Year 10    

 Year 11 Year 12 

4. Subject-Area in which your teacher uses IWB: 

  English     Science   Mathematics  

  Society and Environment   Languages   Arts   

  Design and Technology   Health and Physical Education 

        Other, please specify.....................................................  

b) General Information about your computer use: 

1. Do you have access to a computer at school? 

  Yes   No 

2. Do you have access to a computer away from the school? 

  Yes  No  

3. Do you have access to the Internet at school? 

  Yes   No  

4. Do you have access to the Internet away from school? 

  Yes   No  

5. Do you own/lease your own computer or have a computer at home which you can use? 

  Yes   No 

6. How often do you use computers at school? 

  Daily    Almost twice a week   Once in a week  



416 
 

  Occasionally   Never  

7. How often do you use computers away from school? 

  Daily   Almost twice a week  Once a week 

   Occasionally  Never 

8. How would you rate your experience level in using computers? (Please circle the 

appropriate number) 

          0     1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                       
     No                    Highly 
 Experience                                  Experienced

   
9. How would you rate your competence at working with computers? (Please circle the 

appropriate number) 

           0       1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
  Novice                Highly 

             Competent 
  

10. How confident do you feel about working with computers? (Please circle the 

appropriate number) 

             0       1            2            3            4            5             6            7            8             9           10     

                                                                                                                                                       
     No                      Very 
        Confidence           Confident

          

Section 2:   

Attitudinal factors: In this section, questions will be asked to know about your attitudes 

towards the use of computers and other ICT tools in general and IWB in particular in 

the education. The two sub-sections in this section have series of statements. There are 

no right or wrong responses to these statements. Please read each statement and circle 

the number that best describes how you feel about that statement. 

1= Strongly Disagree (SD) 

2= Disagree (D) 

3=Undecided (U) 

4= Agree (A) 
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5= Strongly Agree (SA) 

Please give response to all the statements. Do not spend a long time on each: your first 
reaction is probably the best one. 

a) Attitudes towards the use of ICT as educational tools in the classroom:  ICT is an 

acronym for Information and Communication Technology. It includes the technologies, 

such as computer, computer related devices, Internet, digital devices, software and 

digital resources, which are used to access, gather, manipulate and present 

information. 

                      (SD)       (D)       (U)       (A)       (SA) 

1. I enjoy doing things using ICT     1 2 3 4 5 
 

2. I am tired of using ICT     1 2 3 4 5 
 

3. I will be able to get a good job if I learn how  
to use ICT        1 2 3 4 5 
 

4. I get a sinking feeling when I think of  
trying to use an ICT tool    1 2 3 4 5 
 

5. I would work harder if I could use ICT  
more often      1 2 3 4 5 
 

6. I enjoy lessons in which I use ICT   1 2 3 4 5 
 

7. I know that ICT give me opportunities  
to learn many new things    1 2 3 4 5 
 

8. Working with ICT makes me nervous   1 2 3 4 5 
 

9. I believe that it is very important for me to  
learn how to use ICT     1 2 3 4 5 
 

10. I feel comfortable working with ICT   1 2 3 4 5 

11. I think it takes a long time to finish when I  
use ICT        1 2 3 4 5 
 

12. Using ICT tools is very frustrating   1 2 3 4 5 
 

13. ICTs do not scare me     1 2 3 4 5 
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            (SD)       (D)       (U)       (A)       (SA) 

14. I will do as little work with ICT  
as possible       1 2 3 4 5 
 

15. ICT is difficult to use     1 2 3 4 5 
 

b) Attitudes towards the use of IWB as an educational tool in the classroom: The series 

of statements in this sub-section are designed to understand your attitudes towards 

the use of IWBs. Please give response to these statements by keeping in mind the use 

of IWB in the subject-area which you have mentioned in section 1 of this questionnaire. 

Please do not spend a long time on each: your first reaction is probably the best one. 

                         (SD)        (D)       (U)        (A)       (SA) 

1. IWB makes learning more interesting and 
exciting      1 2 3 4 5 
 

2. IWB makes the teachers’ drawings and  
diagrams easier to see    1 2 3 4 5 
 

3. It seems difficult for me to use the IWBs  1 2 3 4 5 
 

4. I find opportunity to learn from different  
sources with the use of IWBs    1 2 3 4 5 
 

5. I like going to the front of the class to use 
the IWB      1 2 3 4 5 
 

6. I prefer lessons that are taught with an IWB  1 2 3 4 5 
 

7. Using IWB saves time     1 2 3 4 5 
 

8. Sometimes deficiencies of the IWB screen  
and sunlight in the classroom make it difficult  
to see the things on the IWB    1 2 3 4 5 
 

9. I concentrate better when my teacher uses an  
IWB in lessons      1 2 3 4 5 
 

10. I like to participate in lessons more when my  
teacher uses an IWB     1 2 3 4 5 
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                (SD)       (D)        (U)       (A)       (SA) 
11. I find it hard to keep up with the lesson in which  

my teacher uses IWB     1 2 3 4 5 
 

12. I think I concentrate better when my teacher  
uses an IWB in lessons    1 2 3 4 5 
 

13. I find the lesson to be more organised when  
my teacher uses IWB     1 2 3 4 5 
 

14. It makes me uncomfortable when my work is  
shown to the whole class on the IWB   1 2 3 4 5 
 

15. I find it easier to keep attention during the  
lesson when IWB is used    1 2 3 4 5 
 

16. Use of IWB makes it easier for me to be  
motivated during lessons    1 2 3 4 5 
 

17. The lessons become more enjoyable when  
taught using IWB     1 2 3 4 5 
 

Section 3: 

Learning Environment: This section is designed to explore your perceptions of the 

teaching and learning environment when IWB is used. To give responses to the 

statements in this section, you need to keep in mind the teaching and learning of the 

subject area which you selected in section 1.  

a) General Information about IWB: The questions in this sub-section are designed to 

gather general information about the use of IWB in your classroom. Please tick the 

appropriate box. 

1. Do you have IWB installed in your classroom? 

 Yes  No  

2. How often does your teacher use IWB for instructions (of above stated subject-

area) in the classroom? 

 Daily  Twice a week  Once a week  Fortnightly

 Occasionally 
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3. How would you rate your competence at working with IWBs? (Please circle the 

appropriate number) 

0     1             2            3            4            5             6            7            8             9           10     

                                                                                                                                                     
Novice               Highly 

                         Competent 

4. How confident do you feel about working with IWBs? (Please circle the appropriate 

number) 

0     1             2            3            4            5             6            7            8             9           10     

                                                                                                                                                        
No                       Very 

Confidence           Confident  
 

b) Classroom interactions using IWB: Below are series of statements designed to 

explore the way that your teacher go about teaching using IWB. Please keep in mind 

the same subject-area which forms the basis of your responses in above sections. There 

is no right or wrong responses. Please circle the number that best describes how you 

feel about the statement. 

1= this statement is only rarely true (RT) 

2= this statement is sometimes true (ST) 

3= this statement is true for about half the time (HT) 

4= this statement is frequently true (FT) 

5= this statement is almost always true (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 

              (RT)      (ST)     (HT)      (FT)     (AT) 
1. My teacher uses IWB to show us the visual  

material related to the lesson            1         2         3         4         5 
 

2. When my teacher teaches using IWB, all the  
students get  maximum chance to participate  
in the learning process             1         2         3         4         5 

        
3. My teacher uses  a number of IWB-based  

teaching/learning resources in lessons             1         2         3         4         5 
 

4. My teacher does not allow students to work on  
the IWB                 1         2         3         4         5 
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              (RT)     (ST)     (HT)      (FT)     (AT) 
5. My teacher represents the information related  

to a topic on the IWB in multi-modal form i.e., using  
visual, verbal and kinaesthetic forms together for 
a topic                1         2         3         4         5 
 

6. My teacher uses both simple whiteboard and IWB in   
the classroom simultaneously             1         2         3         4         5  
 

7. My teacher teaches using IWB, I participate in  
Classroom discussions more than usual            1         2         3         4         5 
  

8. There is not much difference between my teachers’  
use of a traditional board and an IWB in terms of  
teaching techniques and methods            1         2         3         4         5 
 

9. When my teacher uses IWB, overall there is more  
interaction: 

a. between students in the class            1         2         3         4         5 

b. between students and teacher            1         2         3         4         5 

 
10. I usually initiate questioning related to the lesson 

when my teacher teaches using IWB            1         2         3        4     5  
 

11. When my teacher teaches using IWB, I often get  
the opportunity to go in front of the class to work  
on IWB                1         2         3         4         5 
 

Section 4: 

Student Learning: This section is designed to investigate the impact of particular kind of 

use of IWB on your learning. This section is further divided into two sub-sections. 

Please give your responses to the statements in these sections by reflecting on your 

learning of the subject (specified in section 1) using IWB in your present year level. If 

your teacher did not start using IWB in the beginning of current school year, please 

reflect only on the time period when s/he started using IWB for teaching this particular 

subject-area. In that case you do not need to think about your learning from the start of 

your current year level.  

(For example: Suppose you have specified science subject in the first section of this questionnaire because 
your science teacher uses IWB in classroom. Now if your teacher is using IWB since the start of this 
current year level (started 8 months back), then you have to think that how you go about learning science 
in this year level, but if your teacher has started using IWB within last 4 months, then you only need to 
reflect on your science learning within last 4 months.) 
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There is no right or wrong answers. Please circle the number that best describes how 

you feel about the statement. 

1= this statement is never or only rarely true of me (RT) 

2= this statement is sometimes true of me (ST) 

3= this statement is true of me about half the time (HT) 

4= this statement is frequently true of me (FT) 

5= this statement is always or almost always true of me (AT) 

Please do not spend long time on each: your first reaction is probably the best one. 

b) Learning Approach: This sub-section has a number of statements designed to 

 understand that how you go about learning the subject-area (specified in section 1) 

 when your teacher uses IWB to teach. 

                 (RT)     (ST)     (HT)       (FT)      (AT) 

1. I find that at times learning gives me a feeling  
of deep satisfaction     1 2 3 4 5 
 

2. I find that I have to do enough work on a topic  
so that I can form my own conclusions before I  
am satisfied      1 2 3 4 5 
 

3. My aim is to pass the course while doing as little  
work as possible     1 2 3 4 5 
 

4. I only study seriously what’s given out in class or  
in the course outlines     1 2 3 4 5 
 

5. I feel that virtually any topic can be highly  
interesting once I get into it    1 2 3 4 5 
 

6. I find most new topics interesting and often  
spend extra time trying to obtain more  
information about them    1 2 3 4 5 
 

7. I do not find my course very interesting so I  
keep my work to the minimum   1 2 3 4 5 
       

8. I learn some things by rote, going over and  
over them until I know them by heart even  
if I do not understand them    1 2 3 4 5 
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              (RT)     (ST)     (HT)       (FT)      (AT) 
9. I find that learning can at times be as exciting             

as a good novel or movie    1 2 3 4 5 
 

10. I test myself on important topics until I  
understand them completely    1 2 3 4 5 
 

11. I find I can get by in most assessments by  
memorising key sections rather than trying  
to understand them     1 2 3 4 5 
 

12. I generally restrict my learning to what is  
specifically set as I think it is unnecessary to  
do anything extra     1 2 3 4 5 
 

13. I work hard at my studies because I find the  
material interesting     1 2 3 4 5 
 

14. I spend a lot of my free time finding out  
more about interesting topics which have  
been discussed in class    1 2 3 4 5 
 

15. I find it is not helpful to study topics in depth. 
It confuses and wastes time, when all you need  
is a passing acquaintance with topics   1 2 3 4 5 
 

16. I believe the teachers should not expect students  
to spend significant amounts of time learning  
topics everyone knows won’t be examined  1 2 3 4 5 
 

17. I come to most classes with questions in mind  
that I want answering     1 2 3 4 5 
 

18. I make a point of looking at most of the suggested 
readings that go with the lessons   1 2 3 4 5 
 

19. I see no point in learning material which is not  
likely to be in the examination   1 2 3 4 5 
 

20. I find the best way to pass examinations is to try 
to remember answers to likely questions  1 2 3 4 5 
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b) Learning Outcomes: This sub-section is designed to explore your perceptions of your 

learning outcomes in the subject-area (specified in section 1) when taught using IWB.

   

       (RT)     (ST)     (HT)     (FT)     (AT) 

1. I find it easier to recall a topic which is taught  

by my teacher using IWB    1 2 3 4 5 
 

2. I do not understand the lessons when my 
teacher uses an IWB    1 2 3 4 5  

 
3. When I learn about a new topic using IWB,  

I can think of its use in my day to day life 
very easily      1 2 3 4 5 
 

4. When new topics are introduced by my  
teacher using IWB, it helps me to make  
connections with my previous learning   1 2 3 4 5 
 

5. Learning a topic using IWB helps me to make  
critical judgements    1 2 3 4 5 
 

6. Learning on IWB does not help me to improve  
my creative power    1 2 3 4 5 
  

7. I think I can remember a topic more easily when 
taught using IWB rather than simple 
board      1 2 3 4 5 
 

8. When two separate concepts or ideas are  
represented using IWB, I usually find myself 
comparing them to see the similarities or  
differences between them   1 2 3 4 5 
 

9. When a lesson is taught using IWB, I find  
it very hard to use my previous knowledge  
in it      1 2 3 4 5 
 

10. I can easily explore relationships between  
different concepts of a topic which I learn with  
IWB      1 2 3 4 5 
 

11. It is easier to understand the significance of  
a topic taught on IWB    1 2 3 4 5 
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                 (RT)      (ST)      (HT)      (FT)       (AT) 
12. I find that working on IWB in front of the class  

helps me to express my creativity  1 2 3 4 5 
 

13. I find it hard to remember the information  
which is represented on IWB   1 2 3 4 5 
 

14. Using audio and visual materials with IWB  
helps me understand lessons better  1 2 3 4 5 
 

15. Learning about a concept using IWB helps me  
to think of ways of implementing that concept  
to various situations    1 2 3 4 5 

           
16. Making comparisons between two different  

ideas learnt on IWB is always easier for me 1 2 3 4 5 
 

17. It is hard to make judgements about the  
overall significance of a given idea when it is  
represented using IWB     1 2 3 4 5 
 

18. I have noticed that learning on IWB helps me  
generate new knowledge out of my  
understanding     1 2 3 4 5 
 

19. The learning material represented using  
verbal, visual and kinaesthetic features  
of IWB is easy to remember   1 2 3 4 5 
 

20. I find it easier to summarize at the end of a  
lesson which is taught with the use of IWB 1 2 3 4 5 
 

21. Learning using IWB helps me to think that how  
can I apply the knowledge of one subject to  
another subject area    1 2 3 4 5 
 

22. I always find it hard to organise the different  
concepts represented on IWB in my own way 1 2 3 4 5 
 

23. I could deeply evaluate any idea or concept  
when represented on IWB   1 2 3 4 5 
    

24. When various facts and ideas are represented  
in a lesson using IWB it helps me to synthesise  
new concepts out of it    1 2 3 4 5 

 



426 
 

Permission Request: I might wish to follow up your responses in this questionnaire with 

a face to face interview to gain a better, in-depth understanding of your views regarding 

IWB use. You will be contacted by the researcher to arrange for the time and place of 

the interview. The participation is entirely voluntary. You will get a chance to enter a 

‘Lucky Draw’ to win an iPod Shuffle for showing interest in participating in the 

interview. There are three iPod Shuffles to be drawn. 

Would you be willing to participate in the interview?  

 

  Yes  No  

 

If yes, how would you like to be contacted by the researcher? 

 Via email, please provide your email address................................................................

 Via phone, please provide your phone number 

 1. Landline number-..................................................................... (Or), 

 2. Mobile number-.......................................................................  

Thank you very much for giving your precious time to complete the questionnaire! 
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The School Questionnaire 
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   School Questionnaire 
 

General Information regarding ICT resources at School: Some questions are asked in this 

questionnaire to gather general information regarding your school and ICT related 

facilities available at this school. To give response, the participant has to tick the 

appropriate box in the yes-no questions and circle the appropriate response on the 

rating-scale. In some questions, the participant will need to write one or two words 

answer.  

Note: As this study is focused on secondary school level, so even if your school has both 

primary level and secondary level campus combined, you will only need to provide 

information regarding secondary school.  

Thank you in advance for your time! 

1. Name of the school (Please 

print)........................................................................................... 

2. Total number of teachers in this school (Please 

print)........................................................... 

3. Total number of students in this school (Please 

print)........................................................... 

4. How would you rate the ICT integration level in the classrooms of this school? 

       1                  2            3                            4                         5                       6            

                                                                                                                                   
 Very Low Below           Average         Above         High                Very High 
              Average                Average 
   

5. All the classrooms in this school have IWBs installed in them  

  Yes  No 

6. If the answer of question 5 is No, please specify how many classrooms in this school 

have IWB installed in them? ......................................................................... 

7. At any given time, the year levels that can have access to the IWBs 
       1                  2            3                            4                         5                                

                                                                                                                                   
 Only One       Less than           Half      More than    All of them 
     Half              Half                
    
8. This school provides the on-site technical support to the teachers  

  Yes  No   

  



429 
 

9. This school provides the on-site technical support to the students 

  Yes  No 

 

10. High speed broadband Internet connection is available at the school at all times 

 Yes  No  

11. The number of teachers having access to Internet  

       0                1            2                            3                        4                                

                                                                                                                                   
 None            Less than           Half      More than    All of them 
     Half              Half               
12. The number of students having access to Internet  

        0                1            2                            3                        4                                

                                                                                                                                   
 None            Less than           Half      More than    All of them 
     Half              Half               

13. The school authority encourage the teachers to use more and more ICT tools in their 
teaching 

  Yes  No   

14. The school encourage teachers to attend ICT related professional development courses 
or workshops 

  Yes  No 

15. The school runs IWB related training sessions 

 0                1                      2                      3                      4                      5                      6                       7                      8                

  

Not        Yearly             Half          Quarterly     Monthly    Fortnightly  Weekly       Daily  Twice          
at all                 Yearly                                                                                                       in a week  

                                                                                                                                        
16. The teachers in this school have full access to software and hardware 

             0                  1            2                            3                         4                       5            

                                                                                                                                   
 Not at all          Rarely          Sometimes       Half              Frequently       All the times 
                                                                       of the time 
17. The students in this school have full access to software and hardware  

       0                  1            2                            3                         4                       5            

                                                                                                                                   
 Not at all          Rarely          Sometimes       Half              Frequently       All the times 
                                                                       of the time 
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Information Sheet for the Schools 

 

 

 

 

 

 

 

 

 



431 
 

                         Information Sheet for the School 

 

Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 

My name is Amrit Pal Kaur. I am a research scholar at the School of Education, The 

University of Adelaide. I am undertaking a research study leading to the production of 

thesis on the topic of the impact of the use of IWB on the learning of secondary 

students in South Australian schools. Investigating the issue of adoption of IWB in 

the secondary school classrooms in South Australia is another focus of this research. 

This information will be collected by inviting the teachers and students of your 

school to complete two survey questionnaires respectively.  

 

Before asking teachers and students to fill survey questionnaire, I want to gather 

general information regarding ICT related facilities present at you school. For that 

purpose, I would like to invite you to give responses to some general questions given 

in the school questionnaire. You will need only 3-5 minutes to complete this small 

questionnaire. Your responses will remain confidential. No individual school will be 

identified in any way to others, or in final report. 

The participation in this study is entirely voluntary. Your school need not complete 

the questionnaire and you can withdraw from participating at any time. 

Any questions or enquiries related to this study are welcome. Please feel free to 

contact me, Amrit Pal Kaur- 0425136272 or email- amrit.kaur@adelaide.edu.au (or) 

My Principal Supervisor- Dr Igusti Ngurah Darmawan, Lecturer, School of 

Education- (08) 83035788 or email- igusti.darmawan@adelaide.edu.au (or) My Co-

Supervisor- Dr Christopher Dawson, Adjunct Associate Professor, School of 

Education- (08) 83034192 or email- christopher.dawson@adelaide.edu.au  

Please see the attached independent complaints procedure form should you have any 

complaints about this project. 

Thank you in advance for your contribution! 

 

 

 

mailto:amrit.kaur@adelaide.edu.au
mailto:igusti.darmawan@adelaide.edu.au
mailto:christopher.dawson@adelaide.edu.au
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Information Sheet for the Teacher Participants 

 

 

 

 

 

 

 

 

 

 



433 
 

  

      Information Sheet for the Teacher Participants 

 

Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 

My name is Amrit Pal Kaur. I am a research scholar at the School of Education, The 

University of Adelaide. I am undertaking a research study leading to the production of 

thesis on the topic of the impact of the use of IWB on the learning of secondary 

students in South Australian schools. Investigating the issue of adoption of IWB in 

the secondary school classrooms in South Australia is another focus of this research. 

This information will be collected by inviting you to complete a survey questionnaire.  

The questionnaire will ask you the questions about your attitude towards the use of 

Information and Communication Technologies (ICTs) in education and particularly 

towards the use of IWB in your teaching. Some questions will be asked about your 

general approach towards teaching and most importantly about your teaching method 

using IWB. In the beginning sections of this questionnaire, general information will be 

collected about your computer and IWB use along with some demographic information 

about you. You will need 10-15 minutes to complete the questionnaire. You are 

requested to fill the questionnaire during your free time in the school. Your responses 

will remain confidential. No individual participant will be identified in any way to others, 

or in final report. 

I might wish to follow up your responses in this questionnaire by doing a face to face 

interview or classroom observations to gain a better, in-depth understanding of your 

views regarding IWB use. You will be contacted by the researcher to arrange for the 

time and place of the interview if you will be willing to participate in interview or 

observations. The participation in this study is entirely voluntary. You need not 

complete the questionnaire and you can withdraw from participating in observations or 

interview and the study as a whole at any time. 

Any questions or enquiries related to this study are welcome. Please feel free to contact 

me, Amrit Pal Kaur- 0425136272 or email- amrit.kaur@adelaide.edu.au (or) My 

Principal Supervisor- Dr Igusti Ngurah Darmawan, Lecturer, School of Education- (08) 

83035788 or email- igusti.darmawan@adelaide.edu.au (or) My Co-Supervisor- Dr 

Christopher Dawson, Adjunct Associate Professor, School of Education- (08) 83034192 

or email- christopher.dawson@adelaide.edu.au  

Please see the attached independent complaints procedure form should you have any 

complaints about this project. 

Thank you in advance for your contribution!  

mailto:amrit.kaur@adelaide.edu.au
mailto:igusti.darmawan@adelaide.edu.au
mailto:christopher.dawson@adelaide.edu.au
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        Information Sheet for the Student Participants 

Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 

My name is Amrit Pal Kaur. I am a research scholar at the School of Education, The 

University of Adelaide. I am undertaking a research study leading to the production of 

thesis on the topic of the impact of the use of IWB on the learning of secondary 

students in South Australian schools. Investigating the issue of adoption of IWB in 

the secondary school classrooms in South Australia is another focus of this research. 

This information will be collected by inviting you to complete a survey questionnaire.  

 

In the beginning section of this questionnaire, general information will be collected 

about your computer use along with some background information about you. Next you 

will be asked about your attitudes towards the use of Computers and other Information 

and Communication Technologies (ICTs) in education and particularly towards the use 

of IWB in your learning. Further, questions will be asked about your views of the 

teaching and learning atmosphere when IWB is used. The questions towards the end of 

the questionnaire are focused on your learning in that particular subject-area in which 

your teacher uses IWB. You will need 15-20 minutes to complete the questionnaire. You 

are requested to fill the questionnaire during your free time in the school. Your 

responses will remain confidential. No individual participant will be identified in any way 

to others, or in final report. 

I might wish to follow up your responses in this questionnaire with a face to face 

interview to gain a better, in-depth understanding of your views regarding IWB use. The 

participants will receive automatic entry into a lucky draw to win an ‘iPod 

shuffle’ (3 iPod shuffles to be drawn) by just showing their interest in 

participating in the interviews, although it is not necessary that you will be called for 

the interview. If selected for the interview, you will be contacted by the researcher to 

arrange for the convenient time and place of the interview. The participation in this 

study is entirely voluntary. You need not complete the questionnaire and you can 

withdraw from participating in the interview and the study as a whole at any time. 

Any questions or enquiries related to this study are welcome. Please feel free to contact 

me, Amrit Pal Kaur- 0425136272 or email- amrit.kaur@adelaide.edu.au (or) My 

Principal Supervisor- Dr Igusti Ngurah Darmawan, Lecturer, School of Education- (08) 

83035788 or email- igusti.darmawan@adelaide.edu.au (or) My Co-Supervisor- Dr 

Christopher Dawson, Adjunct Associate Professor, School of Education- (08) 83034192 

or email- christopher.dawson@adelaide.edu.au  

Please see the attached independent complaints procedure form should you have any 

complaints about this project. Thank you in advance for your contribution! 

mailto:amrit.kaur@adelaide.edu.au
mailto:igusti.darmawan@adelaide.edu.au
mailto:christopher.dawson@adelaide.edu.au
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                 Information Sheet for the Parents  

Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 

My name is Amrit Pal Kaur. I am a research scholar at the School of Education, The 

University of Adelaide. I am undertaking a research study leading to the production of 

thesis on the topic of the impact of the use of IWB on the learning of secondary 

students in South Australian schools. Investigating the issue of adoption of IWB in 

the secondary school classrooms in South Australia is another focus of this research. 

This information will be collected by inviting your child to complete a survey 

questionnaire.  

In the beginning section of this questionnaire, general information will be collected 

about your child‟s computer use along with some background information. Next your 

child will be asked about his/her attitudes towards the use of Computers and other 

Information and Communication Technologies (ICTs) in education and particularly 

towards the use of IWB in his/her learning. Further, questions will be asked about your 

child‟s views of the teaching and learning atmosphere when IWB is used. The questions 

towards the end of the questionnaire are focused on your child‟s learning in that 

particular subject-area in which his/her teacher uses IWB. Your child will need 15-20 

minutes to complete the questionnaire. Your child will be requested to fill the 

questionnaire during his/her free time in the school. His/her responses will remain 

confidential. No individual participant will be identified in any way to others, or in final 

report. 

I might wish to follow up your child‟s responses in this questionnaire with a face to face 

interview to gain a better, in-depth understanding of your views regarding IWB use. The 

participants will receive automatic entry into a lucky draw to win an ‘iPod 

shuffle’ (3 iPod shuffles to be drawn) by just showing their interest in 

participating in the interviews, although it is not necessary that they will be called for 

the interview. If selected for the interview, the participants will be contacted by the 

researcher to arrange for the convenient time and place of the interview. The 

participation in this study is entirely voluntary. Your child need not complete the 

questionnaire and s/he can withdraw from participating in the interview and the study 

as a whole at any time. 

Any questions or enquiries related to this study are welcome. Please feel free to contact 

me, Amrit Pal Kaur- 0425136272 or email- amrit.kaur@adelaide.edu.au (or) My 

Principal Supervisor- Dr Igusti Ngurah Darmawan, Lecturer, School of Education- (08) 

83035788 or email- igusti.darmawan@adelaide.edu.au  

 

Please see the attached independent complaints procedure form should you have any 

complaints about this project. Thank you in advance for your contribution! 

mailto:amrit.kaur@adelaide.edu.au
mailto:igusti.darmawan@adelaide.edu.au
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       CONSENT FORM 
 

 

     1. I, ...………………………………………………………………(please print name)  

 consent to take part in the research project entitled:   

 

         Interactive Whiteboard: adoption and the impact of its utilization on student 
learning in South Australian secondary schools 

 
    2. I acknowledge that I have read the attached Information Sheet entitled: 
         Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 
 
    3. I have had the project, so far as it affects me, fully explained to my satisfaction by the 

research worker.  My consent is given freely. 
 
    4.  I have been informed that, while information gained during the study may be 

published, I will not be identified and my personal results will not be divulged. 
 
    5. I understand that I am free to withdraw from the project at any time.  
 
    6. I am aware that I should retain a copy of this Consent Form, when completed, and the 

attached Information Sheet. 
 
 ………………………………………………………………………………………

………... 
 (signature) (date) 
 

 

 

      WITNESS 

 

 I have described to ……………………………………………….......... (name of 

participant) the nature of the research to be carried out.  In my opinion she/he 

understood the explanation. 

 

 Status in Project: ………………………………………………………………………. 

 

 Name: ……………………………………………………………………………….…. 

  

 …………………………………………………………………………………………... 

 (signature)   (date) 
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Parent Consent Form 
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     THE UNIVERSITY OF ADELAIDE HUMAN RESEARCH ETHICS COMMITTEE 
 

       CONSENT FORM  
     To be Completed by Parent or Guardian 

    

 
     1. I, …………………………………………………………………….…. (please print name) 
 
 consent to allow ………………………………………………………... (please print name) 
 
 to take part in the research project entitled:  
 Interactive Whiteboard: adoption and the impact of its utilization on student learning in South 

Australian secondary schools 
 
     2. I acknowledge that I have read the attached Information Sheet entitled:  
 Impact of Interactive Whiteboard (IWB) Use on Secondary Students Learning 
 
 and have had the project, as far as it affects …………………………………… (name) 
 fully explained to me by the research worker.  My consent is given freely. 
 
 IN ADDITION, I ACKNOWLEDGE THE FOLLOWING ON BEHALF OF 
 …………………………………………………………………………………. (name) 
 
     3. Although I understand that the purpose of this research project is to improve the quality of education, it 

has also been explained to me that involvement may not be of any benefit to him/her. 
 
     4. I have been given the opportunity to have a member of his/her family or friend present while the project 

was explained to me. 
 
     5. I have been informed that the information he/she provides will be kept confidential. 
 
     6. I understand that he/she is free to withdraw from the project at any time.  
 
     7. I am aware that I should retain a copy of this Consent Form, when completed, and the attached 

Information Sheet. 
 
 ……………………………………………Parent/Guardian ……………………………………… 
  (signature and please indicate relationship) (date) 
 

 

 
      WITNESS 
 
 I have described to    ……………………………………………… (name of parent/guardian) 
 
 the nature of the research to be carried out.  In my opinion she/he understood the explanation. 
 
 Status in Project: ………………………………………………………………………………………. 
 
 Name:………………………………………………………………………………….………….…… 
 
 ……………………………………………………………………………………………………… 
  (signature) (date) 
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Complaint Form 
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THE UNIVERSITY OF ADELAIDE  
HUMAN RESEARCH ETHICS COMMITTEE 

 
Document for people who are participants in a research project 
 
CONTACTS FOR INFORMATION ON PROJECT AND INDEPENDENT 
COMPLAINTS PROCEDURE 
 
The Human Research Ethics Committee is obliged to monitor approved research 
projects.  In conjunction with other forms of monitoring it is necessary to provide an 
independent and confidential reporting mechanism to assure quality assurance of the 
institutional ethics committee system.  This is done by providing research participants 
with an additional avenue for raising concerns regarding the conduct of any research 
in which they are involved. 
 

 
The following study has been reviewed and approved by the University of Adelaide 
Human Research Ethics Committee: 
 
 
Project title: Interactive Whiteboards: adoption and the impact of its utilization 
on student learning in South Australian secondary schools 

 
 1. If you have questions or problems associated with the practical aspects of your 

participation in the project, or wish to raise a concern or complaint about the project, 
then you should consult the project co-ordinator: 

 
 Name: Dr Igusti Ngurah Darmawan, Telephone:  (08) 83035788 
 Or 
 Name: Dr Christopher Dawson, Telephone:  (08) 83034192 
 Or 

Name: Amrit Pal Kaur, Telephone: 0425136272 
 

      2. If you wish to discuss with an independent person matters related to  

 making a complaint, or  

 raising concerns on the conduct of the project, or  

 the University policy on research involving human participants, or  

 your rights as a participant 
 

contact the Human Research Ethics Committee‟s Secretary on phone (08) 8303 6028 
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Interview Questions for Teacher 

Participants  
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         Interview Protocol for Teachers 

Name of the School: ............................................................................................. 

Name of the Teacher: .......................................................................................... 

Subject area taught by the Teacher: .................................................................... 

Position: ............................................................................................................... 

Date of Interview: ................................................................................................ 

Time of Interview: ................................................................................................ 

I want to thank you for taking the time to meet with me today. My name is Amrit Pal 

Kaur and I would like to talk to you about your experiences of using Interactive 

Whiteboard in your teaching. Specially, as one of the main aim of this research, I am 

studying the impact or link of IWB use on student learning.  

The interview should take around 30-35 minutes. I will be taping the session because I 

don‟t want to miss any of your comments. Although I will be taking some notes during 

the session, I can‟t possibly write fast enough to get it all down. Because we‟re on tape, 

please be sure to speak up so that we don‟t miss your comments. 

All responses will be kept confidential. This means that I will ensure that any 

information we include in our reports does not identify you as the respondent. 

Remember, you don‟t have to talk about anything you don‟t want to and you may end 

the interview at any time. 

Are there any questions about what I have just explained? 

Are you willing to participate in this interview? 

Interview Questions 

1. How long have you been using IWB in your teaching? 

2. How did you start using IWB? 

3. Why do you use IWB for teaching in your classroom? 

4. What prompted their use (if education; teacher focus or student focus)? Who are you 

doing it for? Please explain. 

5. What kind of support/training do you get from your school? Please give examples. 

6. Where do you see yourself going in this regard?  
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7. With what age students did you start using IWB in the beginning? 

8. How did the use of IWB gradually evolve? 

9. How do you involve students in this process? 

10. What kind of constraints do you face while using IWB in your teaching? 

11. How do you overcome the barrier(s)? 

12. How do you perceive other staff members? 

13. How much is the school initiative/faculty versus individual initiative? 

14. What are your perceptions of its value to students (e.g., teaching better, learning 

better, attitude better)? 

15. What do you think are the negative aspects of using IWBs? 

16. What recommendations do you have for other teachers who are in the beginning of 

using IWBs? 

Is there anything more you would like to add? 

I‟ll be analysing the information you and others gave me and submitting a draft report 

to the organization in one month. I‟ll be happy to send you a copy to review at that 

time, if you are interested. 

Thank you very much for your time. 
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Interview Transcription Sample  
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    Interview Transcript 

Name of the School: School A 

Name of the Teacher: Teacher X  

Subject area taught by the Teacher: Arts-Media 

Position: ICT Coordinator 

Date of the Interview: 02-11-2011 

Time of the Interview: 3.10pm 

Researcher: Mr. X, how long have you been using this IWB in your teaching? 

Participant: I have been using in my own classroom one for about two years now 

but prior to that I was training teach different use of IWB when I had the teacher-

training role. 

Researcher: So before you start using it yourself, you use to teach others. 

Participant: Well, I did a research project myself when I was at Technology school 

of the Future and I discovered all the information I needed about IWBs, I then ran 

training courses for schools in things to watch out for and things to, you know, the 

positives and negatives of using IWB. 

Researcher: Ok, so you did the training courses for other schools as well. 

Participant: Yes. 

Researcher: Alright, and then you gradually start using it yourself. 

Participant: So I move from my role which was about teacher training to back into 

the classroom level. So I since that, I have been using from last two years. 

Researcher: So, I think that you have already mentioned that how did you start of 

using it. You start by having some kind of research about IWB. 

Participant: Yeah. 

Researcher: And what age students did you start it with? 

Participant: Mostly I start teaching at High School level from Year 9. So the age of 

the students is around about 14. 

Researcher: And, so the main reason of you start using IWB was your personal 

interest in it or is their other kind of reason? 
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Participant: I think I started as being a skeptic about IWB. I learn a lot about it in 

my role as a teacher-training role and became more and more convinced, seeing 

good use of it by some very good teachers, that it was a worthwhile investment if the 

teachers are supported well and are motivated to use, it can be a very gagging 

technology. I started out believing that over priced and probably not worth the 

investment, but then I changed my mind.  

Researcher: So the use of IWB, I mean your use or your attitude, change in your 

attitude towards it started with thinking that it is useful for teachers. 

Participant: Certainly, the best use of it I have seen has been one for the teachers 

use it but also where the students are active users of the Board and it is a typical 

transition that all, almost all teachers go through. They start out using it as it is a play 

device to show videos or PowerPoint to start to use some other interactive tools and 

then the next step for the students to start using it. And it happens probably the best 

in junior primary schools where I have seen students use it all the time. 

Researcher: So the teachers whom you train initially were from the primary level. 

Participant: Certainly, the majority. I mean certainly in SA, the majority of IWBs 

first gone to primary schools then probably junior primary and finally secondary 

schools are getting involved. 

Researcher: How long ago did you start giving this kind of training? 

Participant: That would have been about, I have been here, it's my fourth year here. 

I was in that role probably 3 years, so about 7 years ago. 

Researcher: Alright ok, so long time ago. 

Participant: Nearly, when the schools started taking them on in SA, and there was 

initial interest in it, I was in the role where I had my opportunity to research how 

people are using it.  

Researcher: Alright, ok. 

Researcher: In this school, what kind of support and training, because you use to 

train others. 

Participant: Certainly I have taken the role of training other staff and I have also 

have another staff member here, music teacher, who is very good at this technology 

and he has also taken some of the training sessions for us at the school. And also the 

company that supply the boards did some training initially and then some follow-up 

training, like train the trainers about the top model. 
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Researcher: So teachers do get good training in the school. 

Participant: It varies, year to year, depending on what are the priorities in the school 

but certainly when we first got the IWB, we had quite a bit of training.   

Researcher: Right. 

Researcher: As being a teacher how your use of IWB has evolved gradually? 

Participant: Like everyone, I guess so. I, probably at the starting point having done 

the research to know and also because I am the ICT coordinator at the school using 

the technology a lot, I didn‟t feel, held back, and so I able to get into the higher level 

use of it probably much quicker than some people would. I actually certainly use the 

IWB in every lesson every day. 

Researcher: Ok. 

Researcher: And how do you involve students in it? 

Participant: They all present information from the board, they would show 

examples of how they are producing. Like in the area of Media production, students 

would get up to demonstrate how they can choose a something like a software and it 

will come up, and its certainly easier for the students to see, how it is happening 

when they are physically touching the board or the software to see what they taking 

on rather than just sitting in the projectors or data projector style. Mostly, it is to do 

with student sharing work, showcasing what they are doing.  

Researcher: So they do get very good chance of coming up to the board? 

Participant: I think it's one area where I would like to still improve myself. I think 

there still more scope for students to get up and to do more. There a lot to do with 

the confidence of individual students to feel ok by getting up and to come in the 

front of the class and certainly for the 13-14 year old, that's not always what they 

want to do, primary school, junior primary kids often quiet happy to. They are bit 

more self-conscious at a higher school level but those who have got confidence, get 

up quite regularly.  

Researcher: Have you ever noticed any kind of change in their confidence or in 

their willingness in front of the class to use the IWB. Are they encouraged more to 

do that? 

Participant: My students, they write journal of how their work is progressing. And 

most students who have shown work to the class, quite often would write in their 

journal, how they feel about that which is quite positive actually that they feel a bit 

special that they have been selected to come and show their work, yeah. 
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Researcher: Right, ok. 

Researcher: So they do feel encouraged. 

Participant: Yeah. 

Researcher: And what are your perceptions of its value and if you can differentiate 

its advantages for teaching and for student learning. 

Participant: I think, whenever you have a multimodal style of learning, where its 

visuals, auditory, text and now so much more like animations as well an interactive 

web technology, that definitely my perception is higher level of engagement, 

whenever that's used. There are many many teachers who stick with paper and pencil 

and pen and for particularly motivated class, they will not stay as engaged with 

traditional methods these days because technology is all around them, they use 

higher level of technology on their phones than some of the classrooms so, its 

inevitably going to be less engaging. Its bringing their world to their classrooms.  

Researcher: Do you think it impacts on their learning attitude as well like attitudes 

towards learning a particular kind of topic? 

Participant: Mostly, since they are less likely to be distracted, they are more 

involved in the class, in the lesson and the activity that is happening. So, yes I think 

with the higher level of interest and involvement. The students involve with any kind 

of technology but the IWB certainly helps in it. Only just today, I had a teacher from 

another learning area come and show me stop and stare animation film made by a 

wonderful artist and I straight away was able to show them because I had some 

students doing stop and play animations in the classroom. And it is very quick way to 

show how it is done and show examples to them. So it's very motivating, very 

quicker. 

Researcher: Have you noticed any kind of change or improvement in their grades 

or learning outcomes? 

Participant: It's very hard to gage that because you can‟t really do that with one 

group of students by comparing in contrast that how they would have gone 

otherwise. And all my teaching because I work in the lab with computers is very 

heavily focused on the use of technology. It's a subject you can‟t really imagine 

teaching without it, so it is hard to say. I have started out teaching in this room 

mainly with only a data projector and I have noticed an improvement, certainly an 

improvement in engagement and involvement and probably the level of the work 

from the students is high because they are actually, I think, getting better quality of 

instruction. 

Researcher: Ok, so better quality learning. 
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Participant: Yeah, it is. 

Researcher: What are the negative aspects of IWB use? 

Participant: The biggest negative is cost, its still, it's still expensive technology. The 

other inevitable part of that is the staff readiness, teacher‟s readiness to take on 

technology as much as IWB. It is very very varied from people who are very 

involved and use it a lot to those who don‟t or absolutely minimum and this has 

always been a problem with education and this has not always related to the age, I 

am one of the oldest teachers here and I use it more than almost anyone. But 

sometimes it's associated with age, people who have not grown up with the 

technology and we are seeing now quite young teachers pretty adaptable to the 

technology not being held back. So we are going through that because of change of 

teacher profile to people who are more comfortable with using technology and 

therefore IWB would be just another technology that they can have access to. 

Researcher: And if I would like you to comment on teachers who are not very 

technology savvy, apart from not very familiar with the technology, what else could 

be reason for the teachers to be reluctant to use it? 

Participant: Well I think, teachers who have been doing teaching for a very long 

time in the same approach which they have find effective to work are reluctant to 

change. I have seen in the higher profile private schools as well as the government 

schools, there is probably even less motivation for teachers who are getting higher 

results with senior secondary students. So they are less motivated to change because 

they think they are getting the good results, everyone is happy with the work, why 

bother change if it's working and I don‟t really agree with that approach, but then 

what some will say. 

Researcher: How the school can help or how the teacher, or how an individual 

teacher can help him/herself to overcome these kind of barriers? 

Participant: Look, one of the first thing, after we had a three year strategic plan at 

the school, the very first thing that we did was to give laptops to teachers because no 

chance for the teacher for getting students actively using technology, if they don‟t, 

teacher doesn‟t know how to use it themselves and so that has been a big success at 

this school because now every teacher uses the laptop for marking attendance, they 

use it for marking, well assessing work. The last assessment was all done in the same 

way by using the laptops. And it's a way of getting teachers onboard because they 

had access to the technology, they are made to get comfortable to the point that they 

start to getting expand on that.  

Researcher: They are more familiar with it. 
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Participant: Sure.  

Researcher: And, so the school is really helpful in providing all the resources to the 

teachers? 

Participant: I think, the central government „Digital Revolution‟ has had a bigger 

impact on the school, on our school. We have a lot more technology, not just 

computers but certainly a lot of computers and a very good wireless network so you 

can get internet anywhere in the school. We are always looking up for new 

opportunities. So the school has done quite well out of the federal funding. We also 

have very good IT support staff who are open to new ideas and very helpful staff. 

Researcher: And where do you feel yourself going in this direction in future? 

Participant: Look I think, I just recently when I had a look at a thing called as 

Virtable, it's a table with IWB like camera that can rotate down to the table top and 

you can use it as a desk where the people are around the desk and interacting with 

the computer environment, much likely the Microsoft interactive desk. And I think 

we will see a lot those kinds of interactive technologies as the technology improves. 

We have already seen the tablet type technology, you know, with touch screen and 

only the news this morning that the Microsoft projects the future where there will be 

laptops will be interactive devices that you wear etc and I find with the iPhone, u can 

talk to the iPhone and it will do things, so changing our whole tradition of the way 

that we think of a computer. So I see, you know, with students coming with their 

iPhones, which they do and all sorts of different application, I have an application 

free one on my iPhone called „Dragon Dictation‟ that I have been trying and show to 

the people. So you talking to it and it type the text with very good accuracy. So 

everything is changing, and the IWB is one component that is one of many for the 

future. 

Researcher: What are your recommendations for the teachers who are just in the 

beginning of using IWB, what do they need the most to learn how to use it 

effectively in their teaching? 

Participant: Look I think they have to understand that there is a typical process that 

they will go through and that they start out simply as a projection device and then 

they go to the stage of ok we can do all that and now  I want to do more, I want to 

be able to interact with the board more and they will start to go down on that path 

and eventually they will see more and more classrooms where the students are using 

the Board, so I think, that's a normal progression and you can‟t really skip steps 

easily, you can‟t go from a beginner to end high user straight away. 

Researcher: So they need to spend more time. 
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Participant: Teachers have, always have problems with time, they are always very 

very busy. They are working day and night, many of us and we always needing to 

learn new things but there are so many things we could be learning. I think in 

teaching, juggling a lot of competing demands and it is very difficult to do it all very 

well. So, most people complain, not much time. It is not easily fixed either. It is not 

just about training; you can supply training if they can find the time to attend it too. 

Researcher: Yes, I think we have talked about all the other things. And that's it for 

this interview. Thank you very much Mr. X! 
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Descriptive analysis results for teacher data (Teacher Questionnaire) 

Scale: Attitudes towards ICT (AICT) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

AICT 1 30 4.87 .063 .346 .120 

AICT 2R 30 4.30 .145 .794 .631 

AICT 3 30 4.57 .104 .568 .323 

AICT 4 30 4.50 .133 .731 .534 

AICT 5R 30 4.30 .153 .837 .700 

AICT 6 30 4.27 .159 .868 .754 

AICT 7 30 3.97 .195 1.066 1.137 

AICT 8R 30 4.57 .149 .817 .668 

AICT 9 30 3.83 .215 1.177 1.385 

AICT 10R 30 4.57 .104 .568 .323 

AICT 11R 30 4.37 .162 .890 .792 

AICT 12R 30 4.47 .104 .571 .326 

AICT 13R 30 4.43 .114 .626 .392 

AICT 14 30 4.17 .118 .648 .420 

AICT 15R 30 4.23 .141 .774 .599 

AICT 16R 30 4.33 .168 .922 .851 

AICT 17 30 4.27 .159 .868 .754 

Scale: Attitudes towards IWB (AIWB) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

AIWB 1 30 3.93 .185 1.015 1.030 

AIWB 2R 30 2.53 .213 1.167 1.361 

AIWB 3 30 4.27 .126 .691 .478 

AIWB 4 30 4.43 .092 .504 .254 

AIWB 5 30 4.17 .160 .874 .764 

AIWB 6 30 3.93 .166 .907 .823 

AIWB 7 30 3.93 .159 .868 .754 

AIWB 8 30 3.70 .153 .837 .700 

AIWB 9 30 4.17 .160 .874 .764 

AIWB 10 30 4.47 .093 .507 .257 

AIWB 11 30 4.07 .159 .868 .754 

AIWB 12 30 4.27 .126 .691 .478 

AIWB 13 30 4.43 .092 .504 .254 

AIWB 14R 30 4.30 .174 .952 .907 

AIWB 15R 30 4.77 .079 .430 .185 
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Scale: Attitudes towards IWB (AIWB) contd. 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

AIWB 16R 30 3.37 .182 .999 .999 

AIWB 17 30 3.97 .155 .850 .723 

AIWB 18R 30 4.33 .154 .844 .713 

AIWB 19 30 4.27 .106 .583 .340 

AIWB 20R 30 1.73 .172 .944 .892 

AIWB 21R 30 3.07 .230 1.258 1.582 

AIWB 22 30 3.90 .175 .960 .921 

AIWB 23 30 4.17 .152 .834 .695 

AIWB 24 30 4.03 .176 .964 .930 

 

 

Scale: Approaches towards teaching Inventory (ATI) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

ATI 1 30 3.00 .198 1.083 1.172 

ATI 2 29 3.48 .220 1.184 1.401 

ATI 3 30 4.27 .135 .740 .547 

ATI 4 30 3.23 .184 1.006 1.013 

ATI 5 29 3.83 .179 .966 .933 

ATI 6 30 2.83 .198 1.085 1.178 

ATI 7 30 2.73 .209 1.143 1.306 

ATI 8 30 3.70 .153 .837 .700 

ATI 9 30 2.63 .206 1.129 1.275 

ATI 10 30 3.77 .184 1.006 1.013 

ATI 11 30 2.63 .206 1.129 1.275 

ATI 12 30 1.83 .180 .986 .971 

ATI 13 30 3.20 .242 1.324 1.752 

ATI 14 30 3.57 .149 .817 .668 

ATI 15 30 3.33 .211 1.155 1.333 

ATI 16 30 2.90 .194 1.062 1.128 
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Scale: Classroom Interactions towards IWB (CIIWB) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

CIIWB 1 30 4.03 .176 .964 .930 

CIIWB 2 30 3.43 .157 .858 .737 

CIIWB 3 30 3.03 .237 1.299 1.689 

CIIWB 4R 30 4.03 .232 1.273 1.620 

CIIWB 5 30 2.60 .212 1.163 1.352 

CIIWB 6 30 3.50 .248 1.358 1.845 

CIIWB 7 30 3.40 .212 1.163 1.352 

CIIWB 8R 30 4.20 .182 .997 .993 

CIIWB 9a 30 3.43 .177 .971 .944 

CIIWB 9b 30 3.93 .143 .785 .616 

CIIWB 10 30 3.50 .164 .900 .810 

CIIWB 11 30 3.87 .150 .819 .671 
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Descriptive analysis results for student data (Student Questionnaire) 

Scale: Attitudes towards ICT (AICT) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

AICT 1 269 4.15 .053 .874 .764 

AICT2R 269 3.98 .061 .998 .996 

AICT3 267 3.70 .061 .992 .984 

AICT4R 269 4.16 .062 1.025 1.050 

AICT5 268 3.13 .071 1.162 1.350 

AICT 6 267 3.91 .056 .923 .852 

AICT 7 269 4.03 .048 .779 .608 

AICT8R 268 4.26 .059 .958 .918 

AICT9 268 3.91 .061 .992 .984 

AICT 10 265 4.22 .054 .881 .776 

AICT11R 269 3.79 .059 .970 .942 

AICT12R 267 3.76 .069 1.129 1.275 

AICT13R 267 1.93 .066 1.075 1.157 

AICT14R 268 3.85 .063 1.033 1.066 

AICT15R 268 4.01 .068 1.108 1.228 

Scale: Attitudes towards IWB (AIWB) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

AIWB 1 267 3.63 .068 1.108 1.227 

AIWB 2 267 3.67 .068 1.113 1.238 

AIWB 3R 267 3.57 .064 1.043 1.088 

AIWB 4 265 3.34 .060 .969 .938 

AIWB 5 266 3.02 .072 1.182 1.396 

AIWB 6 267 3.51 .063 1.035 1.070 

AIWB 7 266 3.35 .068 1.114 1.241 

AIWB 8R 267 2.47 .067 1.098 1.205 

AIWB 9 267 3.34 .057 .925 .856 

AIWB 10 267 3.31 .060 .979 .958 

AIWB 11R 266 3.70 .061 .997 .994 

AIWB 12 267 3.37 .060 .985 .971 

AIWB 13R 266 2.98 .070 1.149 1.321 

AIWB 14 265 3.26 .058 .952 .905 

AIWB 15 267 3.27 .062 1.006 1.011 

AIWB 16 267 3.54 .067 1.094 1.197 
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Scale: Classroom Interactions using IWB (CIIWB) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

CIIWB 1 263 3.57 .071 1.147 1.315 

CIIWB 2 264 3.02 .069 1.123 1.262 

CIIWB 3 264 3.23 .068 1.100 1.211 

CIIWB 4R 265 3.45 .085 1.389 1.930 

CIIWB 5 259 3.29 .069 1.105 1.222 

CIIWB 6 266 3.11 .077 1.263 1.596 

CIIWB 7 262 2.76 .070 1.130 1.277 

CIIWB 8R 265 3.19 .075 1.226 1.502 

CIIWB 9 265 3.13 .072 1.170 1.370 

CIIWB 9a 261 3.41 .065 1.044 1.089 

CIIWB 10 265 2.85 .068 1.109 1.230 

CIIWB 11 265 2.57 .075 1.223 1.496 

Scale: Learning Approaches (LA) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

LA 1 264 3.21 .066 1.075 1.156 

LA 2 264 3.31 .060 .976 .953 

LA 3R 266 3.52 .076 1.241 1.541 

LA 4R 265 2.94 .064 1.046 1.095 

LA 5 267 3.31 .066 1.071 1.147 

LA 6 264 2.92 .066 1.076 1.158 

LA 7R 267 3.58 .067 1.092 1.192 

LA 8 266 2.79 .069 1.117 1.248 

LA 9 267 2.93 .069 1.122 1.259 

LA 10 266 3.14 .065 1.065 1.134 

LA 11 266 2.86 .070 1.141 1.302 

LA 12R 265 3.22 .066 1.081 1.169 

LA 13 266 3.35 .062 1.006 1.012 

LA 14 266 2.27 .069 1.130 1.277 

LA 15R 265 3.49 .067 1.094 1.198 

LA 16 265 2.72 .069 1.123 1.261 

LA 17 266 2.71 .062 1.014 1.027 

LA 18 265 2.83 .065 1.059 1.121 

LA 19R 266 3.11 .071 1.152 1.328 

LA 20 265 3.16 .071 1.154 1.331 
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Scale: Learning Outcomes (LO) 

 N Mean Std. Deviation Variance 

Variable Label Statistic Statistic Std. Error Statistic Statistic 

LO 1 266 2.90 .076 1.240 1.538 

LO 2 265 4.17 .068 1.108 1.227 

LO 3 265 2.77 .074 1.198 1.435 

LO 4 264 2.84 .073 1.181 1.394 

LO 5 264 2.57 .071 1.152 1.326 

LO 6R 264 3.31 .081 1.312 1.722 

LO 7 264 3.05 .077 1.244 1.549 

LO 8 263 2.86 .075 1.222 1.493 

LO 9R 263 3.90 .065 1.049 1.100 

LO 10 264 2.95 .067 1.086 1.180 

LO 11 261 2.93 .074 1.188 1.411 

LO 12 263 2.68 .076 1.229 1.510 

LO 13R 264 3.87 .068 1.109 1.230 

LO 14 264 3.38 .073 1.186 1.406 

LO 15 262 2.73 .071 1.147 1.315 

LO 16 264 2.78 .073 1.189 1.414 

LO 17R 264 3.60 .066 1.067 1.138 

LO 18 264 2.85 .071 1.152 1.328 

LO 19 264 3.28 .071 1.146 1.313 

LO 20 263 3.17 .076 1.227 1.506 

LO 21 264 2.55 .069 1.122 1.260 

LO 22R 262 3.63 .068 1.105 1.222 

LO 23 263 2.75 .072 1.169 1.366 

LO 24 262 2.69 .071 1.151 1.324 
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Skewness and Kurtosis values for variables on Teacher 
Questionnaire  

Scale: Attitudes towards ICT (AICT) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

AICT 1 -2.273 .427 3.386 .833 

AICT 2R -1.495 .427 2.970 .833 

AICT 3 -.882 .427 -.168 .833 

AICT 4 -1.702 .427 3.475 .833 

AICT 5R -1.014 .427 .393 .833 

AICT 6 -1.245 .427 1.292 .833 

AICT 7 -.662 .427 -.781 .833 

AICT 8R -2.260 .427 5.058 .833 

AICT 9 -1.151 .427 .652 .833 

AICT 10R -.882 .427 -.168 .833 

AICT 11R -1.454 .427 1.574 .833 

AICT 12R -.456 .427 -.748 .833 

AICT 13R -.635 .427 -.453 .833 

AICT 14 -.166 .427 -.502 .833 

AICT 15R -.441 .427 -1.160 .833 

AICT 16R -1.591 .427 2.070 .833 

AICT 17 -1.245 .427 1.292 .833 

Scale: Attitudes towards IWB (AIWB) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

AIWB 1 -.920 .427 -.047 .833 

AIWB 2R .612 .427 -.449 .833 

AIWB 3 -1.080 .427 2.644 .833 

AIWB 4 .283 .427 -2.062 .833 

AIWB 5 -.676 .427 -.474 .833 

AIWB 6 -.456 .427 -.525 .833 

AIWB 7 -.543 .427 -.140 .833 

AIWB 8 -.500 .427 -.022 .833 

AIWB 9 -1.007 .427 .687 .833 

AIWB 10 .141 .427 -2.127 .833 

AIWB 11 -.812 .427 .337 .833 

AIWB 12 -.409 .427 -.770 .833 

AIWB 13 .283 .427 -2.062 .833 

AIWB 14R -1.432 .427 1.342 .833 
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Scale: Attitudes towards IWB (AIWB) contd. 

AIWB 15R -1.328 .427 -.257 .833 

AIWB 16R -.161 .427 -1.149 .833 

AIWB 17 -.295 .427 -.724 .833 

AIWB 18R -1.460 .427 2.138 .833 

AIWB 19 -.086 .427 -.357 .833 

AIWB 20R 1.371 .427 1.257 .833 

AIWB 21R .089 .427 -.972 .833 

AIWB 22 -.793 .427 -.044 .833 

AIWB 23 -1.097 .427 1.320 .833 

AIWB 24 -.812 .427 -.127 .833 

 

 

Scale: Approaches towards Teaching Inventory (ATI) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

ATI 1 .175 .427 -.436 .833 

ATI 2 -.511 .434 -.461 .845 

ATI 3 -1.028 .427 1.635 .833 

ATI 4 .147 .427 -1.123 .833 

ATI 5 -.907 .434 1.302 .845 

ATI 6 .180 .427 -.482 .833 

ATI 7 .269 .427 -.668 .833 

ATI 8 -.878 .427 .393 .833 

ATI 9 .029 .427 -.823 .833 

ATI 10 -.582 .427 .399 .833 

ATI 11 .029 .427 -.823 .833 

ATI 12 1.282 .427 .909 .833 

ATI 13 -.011 .427 -1.121 .833 

ATI 14 -.229 .427 -.269 .833 

ATI 15 -.139 .427 -.485 .833 

ATI 16 -.529 .427 -.929 .833 
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Scale: Classroom Interactions using IWB (CIIWB) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

CIIWB 1 -.812 .427 -.127 .833 

CIIWB 2 -.305 .427 -.609 .833 

CIIWB 3 -.369 .427 -.963 .833 

CIIWB 4R -1.142 .427 .272 .833 

CIIWB 5 .164 .427 -.999 .833 

CIIWB 6 -.575 .427 -.983 .833 

CIIWB 7 -.728 .427 -.107 .833 

CIIWB 8R -1.774 .427 3.418 .833 

CIIWB 9a -.041 .427 -.914 .833 

CIIWB 9b -.338 .427 -.170 .833 

CIIWB 10 -.608 .427 -.632 .833 

CIIWB 11 -.950 .427 1.028 .833 
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Skewness and Kurtosis values for variables on Student Questionnaire 

 Scale: Attitudes towards ICT (AICT) 

 Skewness Kurtosis 

Variable Label Statistic  Std. Error Statistic  Std. Error 

AICT 1 -1.247 .149 2.179 .296 

AICT2R -.780 .149 -.036 .296 

AICT3 -.729 .149 .381 .297 

AICT4R -1.072 .149 .393 .296 

AICT5 -.026 .149 -.769 .297 

AICT 6 -.622 .149 .020 .297 

AICT 7 -.569 .149 .334 .296 

AICT8R -1.307 .149 1.209 .297 

AICT9 -.809 .149 .454 .297 

AICT 10 -1.306 .150 2.073 .298 

AICT11R -.510 .149 -.251 .296 

AICT12R -.583 .149 -.608 .297 

AICT13R 1.257 .149 1.166 .297 

AICT14R -.779 .149 .212 .297 

AICT15R -1.028 .149 .352 .297 

 

Scale: Attitudes towards IWB (AIWB) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

AIWB 1 -.799 .149 .155 .297 

AIWB 2 -.764 .149 -.009 .297 

AIWB 3R -.466 .149 -.284 .297 

AIWB 4 -.483 .150 .107 .298 

AIWB 5 -.154 .149 -.797 .298 

AIWB 6 -.518 .149 .085 .297 

AIWB 7 -.452 .149 -.397 .298 

AIWB 8R .613 .149 -.105 .297 

AIWB 9 -.404 .149 .164 .297 

AIWB 10 -.382 .149 -.128 .297 

AIWB 11R -.710 .149 .140 .298 

AIWB 12 -.586 .149 .083 .297 

AIWB 13R .015 .149 -.693 .298 

AIWB 14 -.409 .150 .042 .298 

AIWB 15 -.414 .149 -.191 .297 

AIWB 16 -.570 .149 -.192 .297 
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Scale: Classroom Interactions using IWB (CIIWB) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

CIIWB 1 -.694 .150 -.182 .299 

CIIWB 2 .035 .150 -.644 .299 

CIIWB 3 -.254 .150 -.484 .299 

CIIWB 4R -.407 .150 -1.113 .298 

CIIWB 5 -.402 .151 -.321 .302 

CIIWB 6 -.267 .149 -.960 .298 

CIIWB 7 .059 .150 -.689 .300 

CIIWB 8R -.067 .150 -.875 .298 

CIIWB 9a -.180 .150 -.711 .298 

CIIWB 9b -.454 .151 -.165 .300 

CIIWB 10 -.093 .150 -.514 .298 

CIIWB 11 .273 .150 -.917 .298 

 

Scale: Learning Approaches (LA) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

LA 1 -.154 .150 -.452 .299 

LA 2 -.286 .150 -.314 .299 

LA 3R -.467 .149 -.732 .298 

LA 4R .301 .150 -.456 .298 

LA 5 -.276 .149 -.583 .297 

LA 6 .115 .150 -.542 .299 

LA 7R -.452 .149 -.467 .297 

LA 8 .121 .149 -.742 .298 

LA 9 .021 .149 -.750 .297 

LA 10 -.081 .149 -.491 .298 

LA 11 .022 .149 -.730 .298 

LA 12R -.184 .150 -.521 .298 

LA 13 -.132 .149 -.515 .298 

LA 14 .526 .149 -.613 .298 

LA 15R -.377 .150 -.608 .298 

LA 16 .091 .150 -.673 .298 

LA 17 -.060 .149 -.592 .298 

LA 18 .082 .150 -.729 .298 

LA 19R -.081 .149 -.731 .298 

LA 20 -.284 .150 -.686 .298 
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Scale: Learning Outcomes (LO) 

 Skewness Kurtosis 

Variable Label Statistic Std. Error Statistic Std. Error 

LO 1 .019 .149 -.908 .298 

LO 2 -1.292 .150 .836 .298 

LO 3 -.013 .150 -.977 .298 

LO 4 .081 .150 -.766 .299 

LO 5 .223 .150 -.760 .299 

LO 6R -.119 .150 -1.213 .299 

LO 7 -.185 .150 -.892 .299 

LO 8 -.090 .150 -.902 .299 

LO 9R -.773 .150 .055 .299 

LO 10 -.171 .150 -.567 .299 

LO 11 -.074 .151 -.802 .300 

LO 12 .102 .150 -.965 .299 

LO 13R -.737 .150 -.248 .299 

LO 14 -.485 .150 -.631 .299 

LO 15 .185 .150 -.608 .300 

LO 16 .126 .150 -.796 .299 

LO 17R -.250 .150 -.738 .299 

LO 18 .022 .150 -.753 .299 

LO 19 -.321 .150 -.689 .299 

LO 20 -.286 .150 -.791 .299 

LO 21 .242 .150 -.655 .299 

LO 22R -.351 .150 -.710 .300 

LO 23 .233 .150 -.605 .299 

LO 24 .177 .150 -.655 .300 
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Appendix V 

Summary Statistics of Missing data 

for Teachers  
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Summary Statistics of Missing data for Teachers  
 
 

 

N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

School 30 5.57 3.491 0 .0 

SchoolType 30 1.23 .430 0 .0 

TEACHER 30 58.40 34.237 0 .0 

Age 30 4.23 1.870 0 .0 

Gender 30 .60 .498 0 .0 

TeachingExp 30 3.93 1.617 0 .0 

TeachingQuali 30 2.00 .743 0 .0 

SubjectArea1 30 .13 .346 0 .0 

SubjectArea2 30 .43 .504 0 .0 

SubjectArea3 30 .23 .430 0 .0 

SubjectArea4 30 .03 .183 0 .0 

SubjectArea5 30 .10 .305 0 .0 

SubjectArea6 30 .10 .305 0 .0 

SubjectArea7 30 .03 .183 0 .0 

SubjectArea8 30 .00 .000 0 .0 

YearLevel 30 9.97 1.629 0 .0 

GICU1 30 1.00 .000 0 .0 

GICU2 30 1.00 .000 0 .0 

GICU3 30 1.00 .000 0 .0 

GICU4 30 1.00 .000 0 .0 

GICU5 30 1.00 .000 0 .0 

GICU6 30 8.17 1.289 0 .0 

GICU7 30 7.97 1.299 0 .0 

GICU8 30 8.30 1.393 0 .0 

GICU9 30 3.63 .718 0 .0 

GICU10 30 .20 .407 0 .0 

GICU10A 30 .20 .407 0 .0 

GICU10B 30 .50 .509 0 .0 

GICU10C 30 .43 .504 0 .0 

AICT1 30 4.87 .346 0 .0 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

AICT2 30 1.70 .794 0 .0 

AICT2R 30 4.30 .794 0 .0 

AICT3 30 4.57 .568 0 .0 

AICT4 30 4.50 .731 0 .0 

AICT5 30 1.70 .837 0 .0 

AICT5R 30 4.30 .837 0 .0 

AICT6 30 4.27 .868 0 .0 

AICT7 30 3.97 1.066 0 .0 

AICT8 30 1.43 .817 0 .0 

AICT8R 30 4.57 .817 0 .0 

AICT9 30 3.83 1.177 0 .0 

AICT10 30 1.43 .568 0 .0 

AICT10R 30 4.57 .568 0 .0 

AICT11 30 1.63 .890 0 .0 

AICT11R 30 4.37 .890 0 .0 

AICT12 30 1.53 .571 0 .0 

AICT12R 30 4.47 .571 0 .0 

AICT13 30 1.57 .626 0 .0 

AICT13R 30 4.43 .626 0 .0 

AICT14 30 4.17 .648 0 .0 

AICT15 30 4.23 .774 0 .0 

AICT16 30 1.67 .922 0 .0 

AICT16R 30 4.33 .922 0 .0 

AICT17 30 4.27 .868 0 .0 

AIWB1 30 3.93 1.015 0 .0 

AIWB2 30 3.47 1.167 0 .0 

AIWB2R 30 2.53 1.167 0 .0 

AIWB3 30 4.27 .691 0 .0 

AIWB4 30 4.43 .504 0 .0 

AIWB5 30 4.17 .874 0 .0 

AIWB6  30 3.93 .907 0 .0 

AIWB7 30 3.93 .868 0 .0 

AIWB8 30 3.70 .837 0 .0 

AIWB9 30 4.17 .874 0 .0 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

AIWB10 30 4.47 .507 0 .0 

AIWB11 30 4.07 .868 0 .0 

AIWB12 30 4.27 .691 0 .0 

AIWB13 30 4.43 .504 0 .0 

AIWB14 30 1.70 .952 0 .0 

AIWB14R 30 4.30 .952 0 .0 

AIWB15 30 1.23 .430 0 .0 

AIWB15R 30 4.77 .430 0 .0 

AIWB16 30 2.63 .999 0 .0 

AIWB16R 30 3.37 .999 0 .0 

AIWB17 30 3.97 .850 0 .0 

AIWB18 30 1.67 .844 0 .0 

AIWB18R 30 4.33 .844 0 .0 

AIWB19 30 4.27 .583 0 .0 

AIWB20 30 4.27 .944 0 .0 

AIWB20R 30 1.73 .944 0 .0 

AIWB21 30 2.93 1.258 0 .0 

AIWB21R 30 3.07 1.258 0 .0 

AIWB22 30 3.90 .960 0 .0 

AIWB23 30 4.17 .834 0 .0 

AIWB24 30 4.03 .964 0 .0 

ATI1 30 3.00 1.083 0 .0 

ATI2 29 3.48 1.184 1 3.3 

ATI3 30 4.27 .740 0 .0 

ATI4 30 3.23 1.006 0 .0 

ATI5 29 3.83 .966 1 3.3 

ATI6 30 2.83 1.085 0 .0 

ATI7 30 2.73 1.143 0 .0 

ATI8 30 3.70 .837 0 .0 

ATI9 30 2.63 1.129 0 .0 

ATI10 30 3.77 1.006 0 .0 

ATI11 30 2.63 1.129 0 .0 

ATI12 30 1.83 .986 0 .0 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

ATI13 30 3.20 1.324 0 .0 

ATI14 30 3.57 .817 0 .0 

ATI15 30 3.33 1.155 0 .0 

ATI16 30 2.90 1.062 0 .0 

GIWBU1 30 .83 .379 0 .0 

GIWBU2 30 4.00 1.438 0 .0 

GIWBU3 30 .17 .379 0 .0 

GIWBU3A 30 .57 .504 0 .0 

GIWBU3B 30 .27 .450 0 .0 

GIWBU3C 30 .17 .379 0 .0 

GIWBU4A 30 .53 .507 0 .0 

GIWBU4B 30 .67 .479 0 .0 

GIWBU4C 30 .13 .346 0 .0 

GIWBU5 30 1.10 .759 0 .0 

GIWBU6 30 1.10 .712 0 .0 

GIWBU7 30 .90 .305 0 .0 

GIWBU8 30 1.27 .785 0 .0 

GIWBU9 30 6.97 1.866 0 .0 

GIWBU10 30 7.27 1.780 0 .0 

GIWBU11 30 6.60 2.044 0 .0 

CIIWB1 30 4.03 .964 0 .0 

CIIWB2 30 3.43 .858 0 .0 

CIIWB3 30 3.03 1.299 0 .0 

CIIWB4 30 1.97 1.273 0 .0 

CIIWB4R 30 4.03 1.273 0 .0 

CIIWB5 30 2.60 1.163 0 .0 

CIIWB6 30 3.50 1.358 0 .0 

CIIWB7 30 3.40 1.163 0 .0 

CIIWB8 30 1.80 .997 0 .0 

CIIWB8R 30 4.20 .997 0 .0 

CIIWB9a 30 3.43 .971 0 .0 

CIIWB9b 30 3.93 .785 0 .0 

CIIWB10 30 3.50 .900 0 .0 

CIIWB11 30 3.87 .819 0 .0 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

SchoolName 30   0 .0 

TeachingQualiOther 30   0 .0 

SubjectAreaOther 30   0 .0 

GIWBU4D 30   0 .0 

b. Number of cases outside the range (Q1 - 1.5*IQR, Q3 + 1.5*IQR). 
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Summary Statistics for Missing Data for Students 
 

 

N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

School 269 4.33 2.587 0 .0 

SchoolType 269 1.47 .500 0 .0 

TEACHER 269 44.89 25.581 0 .0 

Gender 269 .41 .493 0 .0 

YearLevel 269 9.61 1.435 0 .0 

SubjectArea1 269 .35 .479 0 .0 

SubjectArea2 269 .54 .500 0 .0 

SubjectArea3 269 .33 .471 0 .0 

SubjectArea4 269 .16 .364 0 .0 

SubjectArea5 269 .30 .460 0 .0 

SubjectArea6 269 .14 .353 0 .0 

SubjectArea7 269 .16 .367 0 .0 

SubjectArea8 269 .12 .329 0 .0 

GICU1 269 1.00 .000 0 .0 

GICU2 269 .99 .086 0 .0 

GICU3 269 1.00 .061 0 .0 

GICU4 269 .98 .148 0 .0 

GICU5 268 .91 .281 1 .4 

GICU6 268 3.60 .866 1 .4 

GICU7 266 3.70 .851 3 1.1 

GICU8 268 7.85 1.420 1 .4 

GICU9 267 7.62 1.574 2 .7 

GICU10 269 8.30 1.592 0 .0 

AICT1 269 4.15 .874 0 .0 

AICT2 269 2.02 .998 0 .0 

AICT2R 269 3.98 .998 0 .0 

AICT3 267 3.70 .992 2 .7 

AICT4 269 1.84 1.025 0 .0 

AICT4R 269 4.16 1.025 0 .0 

AICT5 268 3.13 1.162 1 .4 

AICT6 267 3.91 .923 2 .7 

AICT7 269 4.03 .779 0 .0 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

AICT8 268 1.74 .958 1 .4 

AICT8R 268 4.26 .958 1 .4 

AICT9 268 3.91 .992 1 .4 

AICT10 265 4.22 .881 4 1.5 

AICT11 269 2.21 .970 0 .0 

AICT11R 269 3.79 .970 0 .0 

AICT12 267 2.24 1.129 2 .7 

AICT12R 267 3.76 1.129 2 .7 

AICT13 267 4.07 1.075 2 .7 

AICT13R 267 1.93 1.075 2 .7 

AICT14 268 2.15 1.033 1 .4 

AICT14R 268 3.85 1.033 1 .4 

AICT15 268 1.99 1.108 1 .4 

AICT15R 268 4.01 1.108 1 .4 

AIWB1 267 3.63 1.108 2 .7 

AIWB2 267 3.67 1.113 2 .7 

AIWB3 267 2.43 1.043 2 .7 

AIWB3R 267 3.57 1.043 2 .7 

AIWB4 265 3.34 .969 4 1.5 

AIWB5 266 3.02 1.182 3 1.1 

AIWB6 267 3.51 1.035 2 .7 

AIWB7 266 3.35 1.114 3 1.1 

AIWB8 267 3.53 1.098 2 .7 

AIWB8R 267 2.47 1.098 2 .7 

AIWB9 267 3.34 .925 2 .7 

AIWB10 267 3.31 .979 2 .7 

AIWB11 266 2.30 .997 3 1.1 

AIWB11R 266 3.70 .997 3 1.1 

AIWB12 267 3.37 .985 2 .7 

AIWB13 266 3.02 1.149 3 1.1 

AIWB13R 266 2.98 1.149 3 1.1 

AIWB14 265 3.26 .952 4 1.5 

AIWB15 267 3.27 1.006 2 .7 

AIWB16 267 3.54 1.094 2 .7 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

GIWBU1 268 .85 .353 1 .4 

GIWBU2 257 3.57 1.582 12 4.5 

GIWBU3 263 5.94 2.326 6 2.2 

GIWBU4 263 6.38 2.329 6 2.2 

CIIWB1 263 3.57 1.147 6 2.2 

CIIWB2 264 3.02 1.123 5 1.9 

CIIWB3 264 3.23 1.100 5 1.9 

CIIWB4 265 2.55 1.389 4 1.5 

CIIWB4R 265 3.45 1.389 4 1.5 

CIIWB5 259 3.29 1.105 10 3.7 

CIIWB6 266 3.11 1.263 3 1.1 

CIIWB7 262 2.76 1.130 7 2.6 

CIIWB8 265 2.81 1.226 4 1.5 

CIIWB8R 265 3.19 1.226 4 1.5 

CIIWB9A 265 3.13 1.170 4 1.5 

CIIWB9B 261 3.41 1.044 8 3.0 

CIIWB10 265 2.85 1.109 4 1.5 

CIIWB11 265 2.57 1.223 4 1.5 

LA1 264 3.21 1.075 5 1.9 

LA2 264 3.31 .976 5 1.9 

LA3 266 2.48 1.241 3 1.1 

LA3R 266 3.52 1.241 3 1.1 

LA4 265 3.06 1.046 4 1.5 

LA4R 265 2.94 1.046 4 1.5 

LA5 267 3.31 1.071 2 .7 

LA6 264 2.92 1.076 5 1.9 

LA7 267 2.42 1.092 2 .7 

LA7R 267 3.58 1.092 2 .7 

LA8 266 2.79 1.117 3 1.1 

LA9 267 2.93 1.122 2 .7 

LA10 266 3.14 1.065 3 1.1 

LA11 266 2.86 1.141 3 1.1 

LA12 265 2.78 1.081 4 1.5 

LA12R 265 3.22 1.081 4 1.5 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

LA13 266 3.35 1.006 3 1.1 

LA14 266 2.27 1.130 3 1.1 

LA15 265 2.51 1.094 4 1.5 

LA15R 265 3.49 1.094 4 1.5 

LA16 265 3.28 1.123 4 1.5 

LA16R 265 2.72 1.123 4 1.5 

LA17 266 2.71 1.014 3 1.1 

LA18 265 2.83 1.059 4 1.5 

LA19 266 2.89 1.152 3 1.1 

LA19R 266 3.11 1.152 3 1.1 

LA20 265 3.16 1.154 4 1.5 

LO1 266 2.90 1.240 3 1.1 

LO2 265 1.83 1.108 4 1.5 

LO2R 265 4.17 1.108 4 1.5 

LO3 265 2.77 1.198 4 1.5 

LO4 264 2.84 1.181 5 1.9 

LO5 264 2.57 1.152 5 1.9 

LO6 264 2.69 1.312 5 1.9 

LO6R 264 3.31 1.312 5 1.9 

LO7 264 3.05 1.244 5 1.9 

LO8 263 2.86 1.222 6 2.2 

LO9 263 2.10 1.049 6 2.2 

LO9R 263 3.90 1.049 6 2.2 

LO10 264 2.95 1.086 5 1.9 

LO11 261 2.93 1.188 8 3.0 

LO12 263 2.68 1.229 6 2.2 

LO13 264 2.13 1.109 5 1.9 

LO13R 264 3.87 1.109 5 1.9 

LO14 264 3.38 1.186 5 1.9 

LO15 262 2.73 1.147 7 2.6 

LO16 264 2.78 1.189 5 1.9 

LO17 264 2.40 1.067 5 1.9 

LO17R 264 3.60 1.067 5 1.9 

LO18 264 2.85 1.152 5 1.9 
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N Mean 

Std. 

Deviation 

Missing 

Variable Count Percent 

LO19 264 3.28 1.146 5 1.9 

LO20 263 3.17 1.227 6 2.2 

LO21 264 2.55 1.122 5 1.9 

LO22 262 2.37 1.105 7 2.6 

LO22R 262 3.63 1.105 7 2.6 

LO23 263 2.75 1.169 6 2.2 

LO24 262 2.69 1.151 7 2.6 

      

b. Number of cases outside the range (Q1 - 1.5*IQR, Q3 + 1.5*IQR). 
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Appendix X 

Standardised Results of 

Confirmatory Factor Analysis (CFA) 

(Teachers) 
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Scale: Attitudes towards ICT (AICT) 

 

 AICT_1 Factor Model 
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AICT_2 Correlated Factors Model 
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AICT_2 Orthogonal Factors Model 
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 AICT_Hierarchical Model 
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AICT_Nested Model 
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  Scale: Attitudes towards IWB (AIWB) 

 

 AIWB_1 Factor Model 
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AIWB_4 Correlated Factor Model 
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AIWB_4 Orthogonal Factor Model 
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AIWB_Hierarchical Model 
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AIWB_Nested Model 
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  Scale: Attitudes towards Teaching Inventory (ATI) 

 

ATI_1 Factor Model 
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 ATI_2 Correlated Factors Model 
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ATI_2 Orthogonal Factor Model 
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ATI_Hierarchical Model 
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ATI_Nested Model 
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  Scale: Classroom Interactions using IWB (CIIWB) 

 

CIIWB_1 Factor Model 
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CIIWB_3 Correlated Factor Model 
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CIIWB_3 Orthogonal Factor Model 
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CIIWB_Hierarchical Model 
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     CIIWB_Nested Model 
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Appendix Y 

Standardised Results of 

Confirmatory Factor Analysis (CFA) 

(Students) 
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  Scale: Attitudes towards ICT (AICT) 

 

AICT_1 factor model  
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AICT_3 Correlated Factor Model  
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AICT_3 Orthogonal Factor Model  
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AICT_Hierarchical Model 
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AICT_Nested Model  
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   Scale: Attitudes towards IWB (AIWB) 

 

      AIWB_1 factor model  
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AIWB_4 Correlated Factor Model 
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AIWB_4 Orthogonal Factor Model 
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AIWB_Hierarchical Model 
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AIWB_Nested Model 
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 Scale: Classroom Interactions using IWB (CIIWB) 

 

     CIIWB_1 Factor Model (Input) 
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CIIWB_3 Correlated Factor Model 
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CIIWB_3 Orthogonal Factor Model 
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CIIWB_Hierarchical Model_Final 
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CIIWB_Nested Model 
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  Scale: Learning Approaches using IWB (LA) 

 

LA_1 factor model 
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LA_2 Orthogonal Factor Model 
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LA_4a Correlated Factor Model 
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LA_4 Correlated Factor Model 
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LA_4 Orthogonal factor model 
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LA_Hierarchical Model 2 
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LA_Hierarchical Model 3 
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LA_Hierarchical Model 
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LA_Nested Model 
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   Scale: Learning Outcomes using IWB (LO) 

 

LO_1 factor model 



538 
 

 

 

LO_6 Correlated factor model 
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LO_6 Factor Model 
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LO_Hierarchical Model 
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LO_Nested Model 
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