
:11 '@cyctJ

GROUP COMPATIBILITY AND BUDGET PREPARATION:

An Empirical Study

by

MIKEMETCALFE C.M.A., M.Sc.

Thesis submitted for the Degree of Doctor of Philosophy, Department of Commerce,
University of Adelaide, August 1992.

,4run,^el¡¡l lcl-qj





PREFACE

V/hen people live together there will be 'personality' differences. These 'group

dynamics' have been extensively researched in the psychology literature. Personality

has also been well studied in its own right. As personality is largely only relevant

when two or more people live or work in a group, these two research topics inevitably

overlap. Using factor analysis techniques Schutz [1966] developed a 6 factor

'fundamental interpersonal relations orientation and behaviour' (FIRO-B) theory which

resulted in the FIRO-B questionnaire. He argues that it incorporates most of the

personality va¡iables that are relevant to working in a group. Using the

questionnaire it is possible to calculate a compatibility score between two

personalities. In numerous pieces of experimental research a correlation has been

found between these compatibility scores and the effectiveness of the group.

The behavioural management accounting research literature reflects the considerable

interest being shown in the effectiveness of managers in accurately setting co-

ordinated and demanding yet achievable, performance targets or standards. This

organisational activity requires managers to work together in groups. It, therefore,

seems reasonable that personality differences will affect their effectiveness. For

example, the question of whether it is productive to allow managers to participate in

setting their own performance standa¡ds has arisen. To a psychologist the answer to

this question requires consideration of the personalities of the 'actors' involved.

It is a compatibility issue. Some managers may wish to participate while others may

want to be given clear commands. If these two preferred styles had to work together

then compatibility problems would be expected. However, this 'personality

differences' approach has not been extensively incorporated into the 'budget setting'

research. Becker and Green tl962l suggested they should. These writers use the term

group cohesion rather than compatibility. The difference between the two words will be

discussed in chapter 3.
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Problems of in-compatibility due to personality differences is only one type of

compatibility, other have been identified. The ability level available within a group

may affect its çffectiveness, however, having a group consisting of members of widely

differing abilities may cause problems. High ability group members may become

intolerant of low ability members. The result may be time wasted on resolving

compatibility conflicts rather than being spent on the group task. Therefore, ability

mix has been identified as a source of incompatibility. Other sources of in-

compatiblity have been reported in the cognitive styles literature, particularly with

regard to the different ways people process information. When making a decision some

people are methdical and thorough with any data available. Others will only give the

data a cursory glance wanting to concentrate on strategies or idea creation. When

people of such different styles work together then effort wasting in-compatibilities

can a¡ise. In summary then, in-compatibility has been reported in at least three

forms, personality, ability and cognitive compatibility.

Organisational activity can be studied from the organisational perspective, the

individual perspective and the small group perspective. Budgeting has mainly been

studied at the individual level or as the relationship benveen the supervisor and the

manager (dyads). There was need for more resea¡ch at the small group level. With

group compatibility issues, this meant using established research findings from

psychology and applying them to the specific task of budgeting. The psychology

literature, while acknowledging the possibility of a group being 'overly' compatible,

tends to assume that in-compatibility problems will make the group ineffective. The

management literature, however, has a large section interested in the problem of

excessive compatibility. Janis ll972l has coined the term 'group-think' to describe

this issue. The problem being that members of a small management goup can become so

compatible they fail to constructively criticise the groups actions. This suggests

there must be an optimum level of group compatibility.

Most of the psychology research has construed experimental groups of va¡ious degrees
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of compatibility and then studied their effectiveness. However, this by-passes the

research question of whether people can anticipate in-compatibility. In a commercial

budgeting environment the managers involved in can, to different degrees, influence

the degree of group activiry used in the task. They can decide on the percentage of

time they will work alone compared to working face to face with the group. The

personalities of the group will influence these choices. It may be that problems of

in-compatibility can be avoided by group members selecting who they work with and how

they work. The design of this resea¡ch tried to reproduce these particular

circumstances.

The study is laid our in the classic scientihc method experiment design. After the

introduction or overview it is argued that a small group perspective is useful in

budget setting research. This is done by pointing out the empirical evidence that

managers do work in this way and by identifying the advantages of group work to

individual members. The style used in this study is to argue using the literature

rather that simply provide summa¡ies of all the recent literature. The end of the

small group arguement introduces the issue of group compatibility. Ability

compatibility is used. The following, third, chapter looks in some detail at Schutz's

FIRO-B theory, his definitions of interpersonal compatibility and then summaries the

literature that used his theory. The argument is that his theory is well developed

and tested. The chapter goes on to introduce the concept of information processing

cognitive styles and presents the evidence for the existence of cognitive in-

compatibility. As ability also appears relevant to effective group performance it is

discussed next. The fourth chapter argues how compatibility affects performance.

Typically it is through motivation mechanisms, so the interpersonal compatibility

aspects of the traditional motivation theories are highlighted. This section

concludes the arguments supported by using previous literature. The chapter,

therefore, ends with the hypotheses that will be tested to provide further evidence of

the relevance of compatibility upon performance.
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After discussing the perspective of experimental research in management accounting the

Method chapter explains how the hypotheses will be tested. It also makes explicit the

underlying assumptions and, therefore, maybe the limitations of this type of testing.

Chapter six explains what tests a¡e performed on the data and presents the numerical

output of those tests. Given the recent trend towards providing descriptive

statistics, these are provided where meaningful. Continuing in the scientism

perspective the discussion of the results is presented in a separate final chapter.

The chapter also makes suggestion for future research and then summa¡ies whether the

testing did in fact support the arguments that led to the hypotheses.
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CHAPTER r : INTRODUCTION

BUDGET GROUP COMPATIBILITY

Operational budgeting is largely a cognitive task requiring managers to work in small

groups. Its cognitive nature means that its accuracy and effectivenoss is susceptible

to the attitudes and motivations of the participating managers. As it is a group

task, the participating managers will have interpersonal (social) experiences with

other members of the group. The range of such interpersonal interactions is large and

can considerably influence the level of motivation. For example, a person may lose

motivation by being required to work with people of perceived lower ability. One

member may prefer to work in a close group and encourage an intimate working style

that does not suit another member. One member may have a strong need to control or

dominate the other members and their actions. This may not suit the others. Some

members may see the primary role of the group as being social or supportive, and

become upset when they perceive disloyalty from others. One member may have a

preferred way of dealing with problems and become annoyed with another's approach.

The stress resulting from these interpersonal differences has been found to affect a

group' s overall perform ance signif,rcantly [Schutz, 1 9ó6] .

This field study investigates the impact of the compatibilityt of the members of a

small group on the performance of the task of preparing a budget. Due to the need

for a large number of small groups and a controlled task, the study uses accounting

students as surrogates for managers and a detailed computerised budget simulation

assignment as a surrogate for a commercial budgeting task. The study is performed

over seven weeks and simulates three budget periods. There are two main purposes of

the study. The first is to test whether incompatible groups form when members have

control over the composition of their group. The second is to investigate the

l. Comparibiliry is defined by Schutz [1966] as, 'works well with', see later.

Chapter 1 [Page 1]: Introduction



relationship between any incompatibility and the group's performance. The forms of

incompatibility to be considered include ability, interpersonal orientations and

information processing cognitive styles.

The stimulus for the study came from a realization that budgeting had largely been

studied at the individual or the organisational level. Much useful small group

dynamics literature has not been considered. Typical of the individual level analysis

found in the budgeting literature is that of Gull t19841. Hoftstede's t19681 work is

a typical example of budgeting research at the organisational level. The intermediate

Ievel of small group dynamics has been ignored. Tziner t19851 comments that this is

usual for all the management performance literature. An exception is the dyad (pairs)

work by Chenhall t1936l. The effect of interpersonal orientation on budget

performance seems to be relevant to many of the issues usually considered important

in management accounting research. These include motivation, control, feedback,

participation and goal setting. The original work on these issues [Becker and

Green,1962l acknowledges the interpersonal nature of budgeting, but with little more

than a cursory reference to an undefined peer pressurc. However, most of the more

recent resea¡ch into these issues has been at the individual level, and interpersonal

considerations have been neglected. The results of this study should therefore

clarify some of the problems involved in preparing a budget using a small management

group. The results may also guide future budgeting resea¡chers as to significant

variables.

Small Groups in Management

Pokempner and Bailey t19701 report that most forecasting activity in organisations,

which implicitly includes budgeting, is undertaken in groups. Goodman [1987] also

comments that managers work in groups and that this is an obvious target for

research. Sage [1981] has summarised the potential for group work in managerial

tasks, and listed the advantages (see Chapter 2). Basic text books on budgeting refer
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to the problems of managers working as a team. It seems appropriate , therefore, that

budgeting research should also focus on the group level. Ha¡e [1976] and Knoke and

Kuklinski [1982] emphasised that large organisations are collections of small grcups

with three to fîve members. The informal network literature [e.g.Burt et a1.,1983]

has found that, regardless of the formal design of larger organisations, small co-

operative $oups form and that they effectively become the working group. There has

been some discussion [e.g.Goldman,197I] about the appropriate size of these sub-groups

and it is generally agreed that a group size of three to five is the most usual r

[e.g.Goodman et a1.,1987] for managerial tasks. Small groups issues will be

considered in chapter two.

Self-selection To Avoid Incompatibility

How groups a¡e formed is an important issue for resea¡ch into management group

compatibility. In most psychological reseatch, the composition of groups is

contrived. For managerial group compatibility research however, this rnay not always be

appropriate. Direct labour groups may have less opportunity to determine who they

have to work with, but managers usually have some discretion over the effective

membership of their own work group. Managers can 'self-select' compatible co-members

and avoid some of the problems created artificially in laboratory experiments. For

managers working in smaller companies, or under a divisional structure, the first

opportunity to form compatible groups occurs at recruitment. In the longer run,

managers can formalise their preferred group by re-location, promotion and re-

organisation. Alternatively, managers can self-select by creating informal sub-groups

within their organisation [Knoke and Kuklinski, 1982] and effectively bar unwanted

members. Greenberg's [1987] research on sample bias in management groups supports the

argument that managers act to form compatible goups. He observed that the diversity

of styles and personalities in any one organisation is often very limited. The

extensive 'group-think' literature [Janis,l972] suggests that the practice is

excessive. Many management groups become so compatible that they generate little
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criticism of the group's performance. This can result in reduced performance. Given

the extensive literature that has used contrived groups, and the special situation of

mangement groups, it was decided that this study should use groups that are self-

selected.

Alternative Compatibilities

Figure 1

-\-
Monog ers' budgel -orienled behovior 1

JL r

Fac-tets-influencing budget-oriented behavior'

Swieringa and Moncur ll974l formulated a model (see Figure 1) of the budget related

behaviour of managers. The model explicitly and implicitly refers to interpersonal

and personaliry variables. In their study, Swieringa and Moncur [1974] used

personality traits such as tolerance, trust and cautiousness and interpersonal

variables such as leadership style and locus of control. However, factor analysis in

the psychology literature [Schutz,1966] and the more recent management literature

[Tziner,1986; Wegher et a1.,1985] suggest that more appropriate va¡iables which may

influence group performance are members' abiiity [Tziner,1986], interpersonal

orientation [Schutz,1966], and cognitive compatibility [McKenny and Keen, 1974]. This
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study, therefore, elected to use these variables as interpersonal and 'personality'

variables to relate compatibility to perfornance (hypotheses 2,3,4,5,6,7,8,9).

Ability

Ability is a complex variable, which has been well studied by psychologists

[e.g.Cattell,l971l. Cattell lL97l] accepts that ability effects performance but is

unclear about the validity of the construct, ability. At one time ability was divided

into specific and general ability. However, further testing suggested that there were

personality and motivational aspects to ability. For example, a person with an

interpersonal need to dominate other people may work towards satisfying this need by

achieving high ability scores. In other words, abilty may be the result of a

personality variable rather than being a personality variable.

There is little reported research on the relationship between ability mix and group

performance in the management literature. One exception is Tziner's t19851 work on

military tank crews. Unfortunately, Tziner's research is probably not relevant to

budgeting research because his groups did not self-select and the operation of an army

tank is not a similar task to budgeting. However, Tziner found that the group's mix

of abilities was significant in affecting performance. Goldman earlier [1971], used

paper and pencil tests, to report a non-linea¡ synergistic effect. He found that

groups composed of high ability members performed better than would be expected from a

simple aggegation of their individual performances.

In this study, the second year management accounting examination results are used to

provide a measure of ability (hypotheses 1c,2,7b,8,9). This is especially appropriate

because it is an independent test, that is task specfic [Cattell,1971] and is

undertaken by motivated subjects. Examinations measure a range of abilities;

including memory, strategy formulation and motor skills which are very similar to

those required in formulating a budget. Management accounting examinations test
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students' grasp of basic budgeting techniques. As the task used in the study involve

the formulation of a budget, examination results a¡e a relevant measure of ability.

This study considers, inter alia, the degree of ability homogeneity of self-selecting

goups. The degree of homogeneity is assessed by measuring the va¡iances of the

abitity scores for each group. If there is a reasonable range of abilities within and

between groups then the relationship between ability homogeneity and group performance

can be assessed.

Interperson al Orientation

Schutz's t19661 work on compatibility suggests that interpersonal orientations are an

important influence on group performance. He found that a major determinant of group

performance was the level of satisfaction of the group members' personal needs and

wants. He demonstrated that groups composed of some members who wanted to work

closely, and others who wanted to work as loosely as the task permitted, experienced

enough tension to alter the group's performance. Schutz used factor analysis to

develop an interpersonal instrument with three dimensions which he called Fundamental

Interpersonal Relations Orientation and Behaviour (FIRO-B). The dimensions were

inclusion, control and affection needs. Each of these was further divided into

'giving' or 'receiving'. The inclusion dimension is concemed with whether members

want to include others in their work or whether they would rather work alone. The

control dimension considers whether members want to influence others in performing a

task. The affection dimension deals with the members' need to give or receive

affection. Schutz developed a procedure for scoring group compatibility on each of

these three dimensions. While this compatibility theory was developed with little

reference to the resea¡ch on cognitive styles, he believed that the performance of a

group could be measured by his scores. Later research used gtoups with controlled

membership and shorr trivial tasks [e.g.Reddy and Byrnes,1972] to support his theory.

There are some doubts, however, about the linearity of the relationship. Some
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studies, [e.g.HilI,1975] found that a small amount of incompatibility increased group

performance, but that too much may be detrimental. This finding is consistent with the

'group-think' arguments of Janis U9721.

This study investigates the question of whether self-selecting groups form

interpersonal incompatible groups (hypothesis 1a). This is done by analysing the

descriptive statistics of the groups' compatibility scores. If incompatible groups do

not form, then the question of group compatibility will be of limited relevance to

managerial tasks such as budgeting which uses self-selecting goups. Schutz predicted

that control and affection needs will slowly develop, but that inclusion needs

influence group membership from the time of the group formation. However,

consideration of the task to be performed is likely to overshadow concerns over

interpersonal orientations when the group is formed lSchutz,1966]. Later,

interpersonal orientations should grow in importance and may eventually affect

performance. A reasonable range of incompatibility scores would be expected. The

relationship between interpersonal compatibility scores and performance is also

considered in this study (hypotheses 3,4,5,8,9). The relationship between ability and

personality [e.g.Cattell,l97l; Schutz,1966] will also be tested. Interpersonal

orientation will be considered further in Chapter 3.

Information Processing S tyles

At the theoretical level it is difficult to distinguish between personaliry and

cognitive styles. However, there is increasing argument [e.g.Gul, 1984] that they are

different. Schutz t19661 refered to one cognitive style instrument known as the Group

Embedded Figures Test which McRay and Young t19901 tested against Schutz's instrument

for concurrent validity. Of the six dimensions used in Schutz's FIRO-B instrument,

"One FIRO-B measure of wanted affection correlated significantly, but only at 0.20,

with scores on the Group Embedded Figures Test" [McRay and Young,1990]. This study

assumes that the information processing cognitive compatibility theory measures a
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different construct from the interpersonal theory. To test this, their

intercorrelations will be studied (hypotheses 7a,9).

The Myers-Briggs instrument has been used to measure cognitive styles. However, it

has clear personality aspects [Keen,1973]. It is considered more useful to

concentrate explicitly on information processing cognitive styles, which are more

relevant to budgeting problems [e.g.V/hite,1984; McKenny and Keen,1974]. This study

uses Keen's processing styles theory to identify and test for cognitive

incomp atibility (hypothe se s 1 b, 6a, 6b, 6c,7 a,7 b,8,9).

It has been argued that differences in the proces5ing styles ofthe designers and the

users of computerised information systems is due to cognitive incompatibilities

[e.g.White,1984]. The two groups appeil to process information differently and are

intolerant of each other's style. However, Huber [1983] has questioned the

conclusions of much of this cognitive styles research. Keen [1973], who provided a

method of measuring cognitive compatibility, argued that members without a strong

cognitive style would act as intermediaries to reduce any incompatibility that existed

between members with extremely differing cognitive styles. This study examines

whether self-selection results in cognitively incompatible groups (hypothesis 1b). It

is expected that groups with a range of processing styles will form. If there is a

reasonable range of incompatibilities exists, then the association between cognitive

compatibility and performance will be examined. Cognitive compatibility will be

further considered in Chapter 3.

COMPATIBILITY AND OTHER BUDGETING VARIABLES

The literature on budgeting performance has paid particula¡ attention to moderating or

intervening variables such as participation [e.g.Brownell,1982], cohesion [Becker and

Green, 19621, slack [e. g.Onsi, 1 973], motivation [e.g.Schiff and Lewin, 1 970], goals

[e.g.l,ocke et a1.,1981], norrns [e.g.Goodman et a1.,1987] and feedback
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[e.g.Lucketr,1989]. Each of these variables implicitly or explicitly assumes group

work. The interpersonal dynamics aspects of these variables were acknowledged in the

early studies but were often neglected in later budgeting research. For example,

French et at. [1966] in an early study ofparticipation used a variable called

'independence needs' which has subsequently received little attention. Similarly many

motivation theories acknowledge the importance of peer pressure. An interpersonal

perspective may significantly change the understanding of some of these intervening

variables. For example, it is possible that 'participation' really means allowing or

disallowing inte¡personal dynamics to operate. If group work is permitted, then

compatibility of members would be expected to affect the group's performance. Later,

the review of motivation theories will emphasise the early references to the

interpersonal aspects of motivation. This will add support to the argument for

studying budgeting as a group activity. The results of this study should assist in

determining the significance of interpersonal dynamics in budget performance.

Feedback

The presence, direction and form of feedback affects managerial performance

þuckett,1989l. Budgeting is a repetitious task which is dependent on formal feedback

reports (variances). Budgeting research should be, therefore, concerned with

performance variables that are altered by feedback. Nadler Í1979) highlights the

additional problems of feedback to groups rather than to individuals. Both Schutz

t1966l and Nadler ll979l suggest that positive or negative negative feedback to an

incompatible group will increase the incompatibilities and cause time to be wasted in

resolving incompatibility problems. Very incompatible groups may, therefore, be very

sensitive to negative or positive feedback. On the other hand very compatible groups

may protect each other from negative feedback, and minimise its effect. A very

compatible group may even react to negative feedback by rejecting it . It is,

therefore, ha¡d to predict the impact of feedback on group performance. This

difficulty extends to rhe magnirude of the impact and the subsequent direction of any
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change in performance. This study is concerned with the effects of feedback on small

group dynamics (hypothesis 8). The impact of feedback on groups with different

compatibility levels will be studied by comparing the performance of the groups over

three periods. The feedback is sufficiently detailed to allow the groups to identify

the reasons for their performance. Feedback will be considered in more detail in

Chapter 4.

METHOD

One hundred and sixty third year management accounting students at Otago University

will be asked to arrange themselves into groups of no more than four members. The

groups will be required to complete a detailed budget simulation task over several

weeks. Group performance will be measured by the accuracy of their predictions of key

variables (e.g. stock valuations). Motivation will be provided by assigning

coursework grades assessed by reference to prediction accuracy and the achievement of

a specifîed minimum return on investment (ROI). After completion of the assignment,

the subjects will be asked to complete Schutz's interpersonal orientations instn¡ments

and Keen's cognitive styles instrument.

The budgeting assignment used in this research is the non-stochastic, simulation

exercise designed by Goosen ll973l. Each group manages one small manufacturing

company whose performance and actions do not directly affect any other group. The

instructions include forty pages of information about cost structure and the

behaviour of the simulated company in its marketing, production and financing

functions. For example, it includes details of product costings, machine speeds,

replacement costs and running costs and the impact of price, stock-outs and marketing

policies on sales levels. It also includes details of the costs of various sources of

capital.

The task requires each group to make twenty five decisions about resource allocation
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in each of the three periods. For example, each group must decide how much it will

spend on advertising, wage rates.and new machines. The gloups must also determine

capital requirements, credit periods and planned production units. The groups submit

a list of their decisions and the outcomes (forecast) based upon these decisions. If

they understand the data and process it correctly it is possible to achieve the

'right'outcome.

The decisions will be submitted to Goosen's computer progr¿rm which is a formal

algorithm of the details given to the groups in the instructions. Based upon the

groups' decisions, the program produces a detailed manufacturing proht and loss

account, balance sheet and some management statistics which are returned as feedback.

The groups will have three weeks to make the first submission and two weeks for each

of the remaining two submissions. The groups ¿urange their own inter-group

consultations. They will be required to submit a set of decisions for each of the

three budget periods.

The three sets of outcomes will consist of sales revenue, ROI, closing accounts

payable and the material stock quantity that should result from the oBerational

decisions. The outcomes will then be compared with the oulput from the computer. The

adjusted mean absolute percentage error (MAPE) will be used as a measure of the total

error between the gtoups' calculated outcomes and the correct ones obtained from the

computer. MAPE will be used as the measure of each group's performance.

Surrogation

This study is concerned with the relationships between ability, interpersonal

orientations and cognitive style and the performance of commercial managers in a

budgeting task (Hypothesis 9). It will use a computer simulation as a surrogate for

budgeting and students as surrogates for managers.
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The simulation is a surrogate for only part of the budgeting task. It concentrates

more on the planning aspects than the control aspects of budgeting. The groups are

given the data and the inter-relationships between the variables. They have no

implementation problems. However, data collection and the implementation of decisions

involve even greater interpersonal contact, so the findings should be generalisable

to other aspects of budgeting. The simulation is a realistic surrogate for a

cognitive calculation task that overloads the groups with information. The groups

must decide if the advantages of a division of labour justify the communication and

interpersonal problems which are likely to result. Members have little control over

the performance of other group members and must devise strategies both to subdivide

the task and to evaluate each others' performance. This situation is typical of the

role of accountants in budgeting. The simulation also involves devising and

evaluating performance strategies such as deciding the means of achieving the target

ROI. The simulation is a considerable improvement on the use of manual or 'paper and

pencil' tasks. It will usefully generalise the psychology experiments to a more

realistic cognitive task.

The study will use accounting students to deal with that part of the budgeting, which

they mostly associate with cost accounting. This includes co-ordination, information

processing and strategy formulation. With the exception of attitudes, Ashton and

Krammer[1980] found that students were useful suffogates for managers. In addition,

Schutz and Keen both stated that the characteristics with which they were concerned

are stable over long periods of time. As the present student population is a future

sample of managers, little sample bias is expected. Greenberg t19871 points out that

students can be a better representative sample of managers in general than 'real'

managers from any one company or one industry because they tend to become a

homogeneous sample. It is also relevant to note that accounlng_students rather than

students in general are being used as surrogates for manageÁ.ns) Some selection has

already occurred. The research can be thought of as a pilot study, a retest, or as a

generalisation of tests on managers. The former seems to be the most appropriate.
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Students have been used in experiments reported in the major accounting journals

þlias,1990l with increasingly less justification lSchatzberg,1990] to readers.

HYPOTIIESES

The thesis will test the following formal hypotheses. The first group of hypotheses

is concerned with group formation.

Hypothesis la.

Ho. That if group members are allowed to self select then they will not form

interpersonal compatible group s.

Hypothesis lb

Ho. That if group members are allowed to self select then they will not form groups

of simila¡ cognitive styles.

Hypothesis lc.

Ho. That if group members are allowed to self-select then they will not form in any

consistent manner with regard to ability.

The second set of hypotheses is concerned with group mix and performance.

Hypothesis 2.

Ho.That the particula¡ mix of the group with regard to ability will have no effect on

forecast accuracy.

Hypothesis 3

Ho.That there is no association between a group's total score on inclusion and its

forecast accuracy.

Chapter 1 [Page 13]: Introduction



Hypothesis 4

Ho. That there is no association between a group's total score on expressed control

and its forecast accuracy.

Hypothesis 5

Ho.That there is no association between a group's interpersonal compatibility and its

forecast accr¡racy.

Hypothesis 6a.

Ho.That there is no association between the mix of a group, with regard to cognitive

style, and its forecast accuracy.

Hypothesis 6b.

Ho.That there is no association between a group's total score on any particular

cognitive style and its forecast accuracy.

Hypothesis 6c

Ho:That there is no association between a group's highest score on any one particular

cognitive style and its forecast accuracy.

The next group of hypotheses are concerned with the inter-relationship between

va¡iables.

Hypothesis 7a

Ho. That there is no association between cognitive style and interpersonal

orientation.

Hypothesis 7b

Ho. That there is no association between cognitive style and ability.
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Next the issue of feedback is considered.

Hypothesis 8.

Ho. That any association between compatibility and forecast accuracy will not

increase given feedback, regardless ofthe group's previous experience or ability

Performance

Group performance is expected to be a function of ability, compatibility and the

application of the appropriate cognitive styles. The last hypothesis combines the

others and considers whether peformance is associated with ability, interpersonal

orientations, cognitive style or any compatibility associated with these variables.

Hypothesis 9

Ho. That forecast accuracy is not dependent upon a with regard to ability, {

inteqpersonal compatibility, or cognitive compatibility

STRUCTURE OF STUDY

This introduction has briefly mentioned some of the topics covered by this study. The

second chapter argues the relevance of small group research and considers some of the

issues. These issues include why groups should be studied, how a small group is

def,rned, when small groups out-perform individuals and the additional problems

introduced by working in groups. The third chapter explains the usefulness of the

three compatibility variables, interpersonal, cognitive and ability. The fourth

chapter argues that group compatibility is relevant to many issues that have been

studied in the budgeting literature. These variables include participation,

motivation, slack, feedback and goal setting. The chapter also explains how

compatibility affects performance. The fifth chapter explains the method used. The

'experiment' is explained, the usefulness of students as surrogates further argued and
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the performance variable is justified. The sixth chapter explains how the data was

analysed, and presents the tables of results with minimum comment. The last chapter

discusses the results in the context of the discussion contained in chapters one to

four. Suggestions for further study are followed by the conclusions.
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CHAPTER 2: SMALL GROUP RESEARCH

\ù/ork Group Size

This section considers the relevance of small group composition to budgeting research

Goodman et at. [1987] state that a: "...recent review of the literature clearly

demonstrates the large volume of studies over time and the breadth of resea¡ch over

different types of groups". This study, like much of Goodman et al., is restricted to

organisational or managerial work groups. This makes the relevant literature less

voluminous. However, this study differs from much of the organisational group

research in that the considered group task is planning not production.

There are many definitions of a group. For example, May t19871 defines a social group

as "individuals in relationships". Our concern is with work groups and his definition

leaves unanswered the questions, how many individuals, in what sort of relationships?

Steadman t1980] emphasises the "span of time" aspect of groups. He defines a group as,

"a relatively small number of individuals who have mutual relations with each other

over a span of time". Vecchio t19881 feels that self perception is an important

factor in defining a g¡oup. They have to feel like a group. Vecchio's definition is,

"two or morc people who interact with each other, sha¡e common beliefs, and view

themselves as being members of a group". Goodman et al. [1982] provides a fuller

definition of a human group. A group is, "a collection of individuals (lþho have

significantly interdependent relations with each other, (2) who perceive themselves as

a group by reliably distinguishing members from non-members, (3) whose group identity

is recognised by non-members, (4)who, as group members acting alone or in concert,

have significantly interdependent relations with other groups, and (S)whose roles in

the group are therefore a function of expectations from themselves, from other $oup

members, and from nongroup members." Applbaum [\974] takes the different approach and

introduces communications. A group is, "two or more people communicating face-to-face

with each member aware of the presence of each other member within the group".
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However, Hare [1976] uses this definition to distinguish a large group from a small

group. Hare concludes that there a¡e two types of groups. They either work on a

common task or satisfy some personal needs. He defines a group as a collection of

people with a common task or compatible personal needs. Vecchio 119881 and Goodman et

al. [1987] concur with the importance of concentrating on tasks and needs.

In the literature, groups are usually classified as "small" or "large". A group of

two members is clearly small and a corporation is clearly a large group.However, the

criteria for distinguishing between small and large groups are poorly defined. Hare

ll976l suggested a classification basis using communication style, and the strength of

the leadership role. Where there are up to four in a group, each member usually

directly addresses the others and makes a significant contribution to the group's

discussions. This is probably because for a group offour there are only six

t(n/2Xn-1)l possible pairs of interaction. No one talks "through" another and all

communication is direct. Sub-groups may still form but, with a group of four, each

member still only has to deal with a maximum of thirty seven lll2(3"-2"-t+1)l people

or sub goups. However, the relationship between group size and the number of

possible interactions is non linea¡. For example, if the group has seven members, then

,966.people or possible subgroups may have to communicate. Hare ÍI9761suggests that

this is a reason why leadership is more important for larger groups. Effective

leadership reduces the need for an individual member to communicate with a large

number of sub groups. For a large group, communication networks a¡e necessary. These

networks have key nodes (liaison persons) and communication paths. Cliques (inner

circles) will usually form [Knoke and Kuklinski, 1982]. For example, a clique of

senior managers would be expected to form in most organisations [Parkinson,1957].

Cliques effectively reduce a large group into a collection of small groups. Hare

[L976], therefore, defined a small group as one which has direct communication among

all members, with no cliques and liaison persons. He also emphasises that a large

group can be viewed as a collection of small goups whose size is also determined by

this communication principle.
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Horngren and Foster [1987] recommend a budget committee of four. Drury [1988]

recommends that "the budget committee should consist of high level executives". This

suggests a small group. Both authors also recommend a high level of negotiation with

work groups when standards are being set. This reflects the implicit assumption that

budgeting involves the interlocking [Likert,1961] of a hierarchy of numerous small

groups, with each group being responsible for its own section of the overall plan.

However, apart from suggestions about the size of the group administering the budget

Siegel [1989] points out that there is very little discussion about what group size is

used, or intended, in budgeting. As mentioned, the sociometric network literature has

found that in many commercial settings, large groups devolve into informal cliques.

Budgeting is expected to be a typical example of this process. Ezzamel and Hart [1987]

suggest that if meaningful (non-pseudo) interaction is sought then the $oups involved

in budgeting should be small. The literature therefore suggests that budgeting is a

small group activity.

Optimum Small Group Size

The optimum size of small groups has been extensively studied. The conclusion is that

a group of three to five is the most productive but this is dependent on the task and

the ability of members fFlare,1976]. For example, Trist and Bumford's t 19511 study of

mining, a manual task, found that groups of three were, pro-rata, more productive than

goups of forty to fifty. Yetton and Bottger [1983] used the NASA moon exercise (a

cognitive task) to study the effect of group size on performance. They concluded that,

"it would be difficult, at least with respect to decision quality, to justify goups

larger than frve members". Libby and Blashfield [978] studied the effects of group

size on the accuracy of predicting business failure and graduate admissions. They

concluded that a group size of three is optimum. Huber and DelbecqÍ19721suggest

that optimum group size is at least five while Hogarth [1980] argues that it is at

least six.
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However, Goldman |9711and Yetton and Bottger [1983] point out that members' ability

is a moderating variable between group size and performance. Goldman tl97l) used a

paper and pencil learning task to demonstrate interaction between group size and

members' ability. The performance of low ability groups improved significantly when

the size of the group was increased from two to five members. Medium ability groups

showed an irregular improvement in performance with increases in group size. V/hile

the performance of high ability groups declined with increased group size. Yetton and

Bottger t19831 used the NASA moon exercise to show that there were declining gains

from increases in group size with no improvement in performance with groups of more

than four. On the other hand, gloups with high ability members had a stronger

relationship between performance and size than groups with lower ability members.

Egerbladh ll976l used an IQ test to find that higher ability students gained more from

membership of small $oups than low ability students. He called for more attention to

ability in small group research. Laughlin et al. [1975] also found that ability was a

significant va¡iable in small group perfomance of an intellectual task.

Groups v's Individuals

The rhetoric on groups is typified by Hughes' [1965] assertion that problem solving in

groups leads to mutual recognition of the group's problems, improved communication

between group members, and/or improved group "hamony" in achieving the goals of the

group. However, the empirical evidence suggests that the relationship between group

participation and performance is much more complex.

Sage [1981] more usefully summarized the potential advantages and disadvantages of

groups as comparcd to individuals.

"Since a group has more information and knowledge potentially available to it than
any individual in the group, it should be capable of making a better decision than
an individual. Group decisions are often more easily implemented than individual
decisions since participation will generally increase decision acceptance as well
as understanding of the decision. Also group participation increases the skills
and information that members may need in making future organisational decisions.
On the other hand there are disadvantages to groups. They consume more time in
decision making than individuals. The decisions may not fully support higher
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organisational goals. Group participation may lead to unrealistic anticipations of
involvement in future decisions and resentment towards subsequent individual
decisions in which they have not participated. Finally, there is no guarantee that
the group will converge on a decision alternative".

The empirical literature suggests that individuals often outperform groups. This is

especially true in "brain storming" and in problem solving tasks when performance is

measured by referenca to the total hours consumed. The sum of the results of the

attempts of independent individuals is greater than the sum of the results of the

attempts of a group divided by the number of members in the group. For example,

Kaplan et al. [1950] asked twenty six subjects to make over 3,000 separate forecasts

based on sixteen events in the social and natural sciences. They found that

participation in a group of four followed by individual forecasts resulted in 62Vo of

corect forecasts. Individuals working alone and statistically averaged as four person

groups were correctin 63Vo of the cases. Group par:ticipation did not improve

accuracy. When Jenness U9321asked subjects to estimate the number of beans in a

jar, participation led to consensus but did not improve accuracy. Campbell [1968]

used a management planning problem to compare the performance of individuals, with and

without group discussion, and a group solution. He used managers in a public utility

company. He concluded that, "Group discussion did not improve individual problem

solving efforts; group solutions tended to be of significant lower quality. There

also tended to be a negative correlation between solution quality and orientation

towards maintaining group interaction"[Campbell,1968]. Rohrbaugh [1979] used

predictions of the scores of first year undergraduates to compare the performance of

grcups and individuals. The group meetings did no better than the average of the

individuals. Borman t19821 compared group performance predictions of army recruits

with individual predictions and found that the individual predictions were better on a

per hour basis. Dalkey 11967l found that individuals ouçerformed groups on almanac

questions. Yetton and Bottger [1983] added a refinement. They identified the "best-

member" of a group and demonstrated that this person outperformed the average group

performance.
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The tasks and the situations used in these studies should be noted. There were no

problems of implementing change and the groups did not have to work together over a

long period on subsequent problems. Longer periods of association introduce other

rationals for group activity [Sage,1981]. They serve a social role [Boje and

Murnighan,I982f, they provide feedback on satisfying levels [Simon, 1957], they

provide satisfaction from being part of a decision making group (this may be largely

ritualistic, [Gimpl,1984]), they assist in gaining commitment for implementation

[Armstrong, 1985], they provide the opportunity for the group to perform as well as

the most able member [Yetton and Bottger, 1983], they provide motivation through

peer interaction [e.g. Maslow,1943] and they may provide a useful way of trading

information in an iterative process. In addition, feedback from functional experts is

required when dealing with a complex collaborative organisational task. A group may

also be an efficient way to facilitate this feedback [Naylor,1979].

Using goups in budgeting research is justified on the basis that most planning and

forecasting activity is undertaken in this way. "One simple rationale for trying to

learn more about groups is that they arc pervasive in organisations" [Goodman et

a1.,19871. Forecasting in commercial organisations is usually a small group activity

[PoKempner and Bailey,1970]. It is so pervasive that many management accountants are

unaware that they have chosen one forecasting method from a range of alternatives.

In summary, there is some evidence that using groups for forecasting tasks is not

waranted on the grounds of accuracy or error avoidance. However, there a¡e other

advantages from using groups in organisational settings. Despite the arguments for

and against groups, they are commonly used in forecasting and planning tasks. This

suggests that the members perceive that the benefits outweigh the problems. It would

be useful research, however, to identify the major variables that make a group

productive. This would reduce the negative attributes of group work.
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Group Problems

The study of small groups implies a study of their composition. Tziner [1986] has

reported a lack of research into the effect of group composition on group performance

in the management literature. "Small group resea¡ch now, as then, has tended to focus

on groups established to satisfy members' own sociopsychological needs rather than on

production. The few attempts to assess more outwardly directed performance outcomes

have been circumscribed to experimentally contrived groups, dealing with simplistic

tasks requiring little coordination or communication". Tziner U9861 distinguishes

between collaborative and co-ordinated tasks. The former is a common or joint task,

while the latter is where each member has a sub-task which is co-ordinated with the

other members' tasks to perform an overall group task. This overall group task will

also require input from the individual members. He suggests that most managerial

tasks are co-ordinated tasks. Members have their own sub-goals but are also working

towards a group goal. For example, in budgeting the sales manager must prepile the

sales budget which co-ordinates with the production and the stock budgets. This

distinction also demonstrates how group work introduces complexities which are not

relevant to tasks performed by individuals.

While numerous models of group effectiveness have been developed [e.g. Kolodny and

Kiggundu,198O;Hachman,1983; Guzzo,1984; Gladstein,1984l, Goodman et al. [1987] a¡e

critical. They believe that the models are too general, that the inter-relations of

variables are poorly defined, that they are not empirically tested and that they do

not put enough emphasis on dependence on the task (technology). They recommend that

work group research should concentrate on_task and cohesion. The task of budgeting

has been identifred as a unique ""qríûi;. òoh.rion, repesents the social-
t=__ _--'

psychological variables mentioned above in the group effectiveness models. Goodman et

al. U9871 comment that cohesion is not well defined: they identify at least two

aspects of cohesion which a¡e task cohesion and affection cohesion. Affection

cohesion has been associated with compatibility [Schutz,l966]. Schutz found that the
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two variables were correlated. This correlation supports his theory that

compatibility leads to cohesion. Schutz presents a thorough theory of compatibility

which is discussed in the next section. As compatibility has been more thoroughly

defined and empirically tested than cohesion, it will be used in this study.

Other authors on group performance suggest that the major variables influencing group

performance are the ability of members [Tziner,1986], the interpersonal compatibility

of the members [Schutz,1966], and the cognitive compatibility of the members [McKenny

and Keen, I9741. This seems to be inconsistent with Goodman's t19871 comments. Many

of the other va¡iables that have been studied in group performance can also be

associated with ability, interpersonal orientation or cognitive compatibility. For

example, Hackman and Morris [1975] tested ability, effort and the development of

strategies. Effort was correlated to motivation. The internal (intrinsic) aspects of

motivation are a personality variable [Ronen and Livingston,1975] which can,be

measured by interpersonal orientation. For example, one interpersonal va¡iable, the

need to control others, is a strong motivator. Effort may be adequately measured by

this interpersonal dimension. Hackman and Morris also considered the development of

strategies. They found that groups that developed a definite plan (strategy) were

morc successful than groups that did not. The goal literature [e.g.Locke et al.,1981]

agrces that this is an important detenninant of performance. In this study the task

of budgeting is used. Budgeting is a performance strategy. Therefore, this study will

not test strategy development as in non-budgeting studies. Ability, inter-personal

orientation and cognitive compatibility are far more pervasive than those variables

studied by Hackman and Morris, and are more suited to measuring inter-group dynamics.

Compatibility

Compatibility is a performance variable which is not considered when budgeting is

resea¡ched at the individual level. It is an important characteristic of an
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effective group. It leads to cohesionl [Schuø,1966] which, in turn, improves

performance2 [Becker and Green,1962]. Compatible groups do not spend time resolving

differences t-)'

between members [Schutz,1966]. Schutz found that interpersonal compatibility resulted

in group performance which was significantly different from the sum of the

performances of the individuals in the group. However, compatibility may be

interpreted and measured in several ways. Other examples include ability-mix

compatibility, and cognitive compatibility. Schutz t19661 has a well developed theory

of compatibility which is reviewed in the next chapter.

The impact of group compatibility has also been considered in the management

performance literature. One approach uses similarity theory [Nahemow and Lawton, 1983]

which suggests that "likes like likes". 'Similar' members, it is argued, will be

compatible. Nahemow and Lawton [983] suggest that similarity, in a wide variety of

physical and psychological dimensions, facilitates effective group performance.

However similarity does not mean the absence of a necessary trait. If no member has

a particulff ability or skill which is necessary to perform an essential task, then

the gloup's performance will suffer.

Group performance resulting from different group compositions as predicted by

similarity theory arc presented in a Table 2.I fTziner,1986]. A represents the

presence ofone characteristic, B represents another.

1. Cohesion is defined by Goodman as binding of the individual ro a group, see later.

2, Performance is defined as lhe achievement of goals.
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Table 2.1: Simila¡ity Theory Comaptibility

Group Group

Composition Compatibility

A A A Compatible

A A B Incompatible

A B B Incompatible

B B B Compatible

Group

Performance

Positive

Negative

Negative

Positive

Compatibility is predicted to have a positive effect on performance while

incompatibility is expected to have a negative effect on performance. Compatibility

in similarity theory thus requires a successful group to be composed of similar

members. However, Schutz [966] and Keen ÍL9731argue that compatibility is more

complicated than suggested by similarity theory and that it is possible for dissimila¡

members to complement ("dovetail") each other. For example, Schutz demonstrated that

if a submissive person worked with an authoritarian person then the synergistic effect

was greater than if two authoritarian persons worked together. Keen [1973] questioned

how similarity theory would predict the performance of a goup made up of members with

three different characteristiscs. That is, he pointed out that the theory was only

two dimensional. He studied the compatibility of extreme cognitive styles and argued

that the presence of a third characteristic may moderate incompatibilities between two

other members.

White [984] studied cognitive compatibility between groups of computer system

designers and system users. She found that compatibility required the designer group

to demonstrate the presence of the whole Jungian range of personalities. This result

is also inconsistent with similarity theory approach.

Similarity theory is also challenged by Yetton and Bonger [1983]. They found that

compatibility and performance depended upon the group's most able member.
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Compatibility, here, required that one member of a group was dissimilar to the others

in a relevant cha¡acteristic, ability. This approach implicitly assumes that the most

able is recognised by the other members and that he/she wants the dominant role. The

rest of the group assists the most able member and produces a group performance that

exceeds the performance of the most able member and the sum of the performances of all

the members.

Compatibility and Performance.

Schutz [1966] and others have found a correlation between group compatibility and the

performance of that group. The reason for this relationship is less clear. Shaw

U9831 and Schutz t19661 both argue that compatible groups waste less time on

arguments. They also suggested that compatible group members have higher levels of

need for peer recognition and support and that these needs were satisfled. The

compatible group members arc more motivated to please the other members. These

advantages might make a compatible group more efficient but for the group to become

effective this efficiency must be directed. The setting of goals is one way of

changing effîciency into effectiveness [e.g"Harrell,1977; Locke et a1.,1981]. They

found that goals give direction to a compatible group's actions and that they motivate

in their own right. The issue of goals is further discussed later. The level of the

motivation is predicted by theories such as the Equity Theory [Ickes,1985;

Rockness,l977l. This theory Íìrgues that motivation levels are determined by the

perceptions of the likelihood of achieving the goal, the effort required to achieve

the goal and the importance of achieving the goal.

Equity theory also suggests how member interaction may work. V/ithin the group,

members compare themselves to each other. They compa¡e their "input to output"

ratios. If one member perceives that others are receiving too much reward for the

input they have made, then there will be feelings of inequity. The responses to these

feelings of inequity are contingent, and personal, depending on whether members are
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internal or external reward (valences) dominated. The level of response reflects the

level of motivation. The theory suggests that members will either try to influence

the actions of other members or adjust their own performance.Tziner [1986] presents a

table contrasting performance predictions resulting from equity theory with different

group compositions. A represents a high output to input ratio, B represents a low

oulput to input ratio.

Table 2.2: Equity Theory Compatibility

Group

Composition

AAA
AAB
ABB
BBB

Group

Performance

Neutral

Positive

Negative

Neutral

The table shows that Equity theory suggests that if one member of a three member group

is inefficient then he/she will be encouraged to conform by the others. On the other

hand the majority are inefficient, the efficient minority will be encouraged to become

inefficient and to conform. This assumes that the strength of the members'

personalities ensures that the group will conform to the will of the majority.

A compatible group is expected to make these "adjusünents to performance" in a

supportive constructive manner. For example, a member who is perceived as receiving

too much reward (output) in relation to contribution made (input) would increase

his/her inputs in an attempt to please the other members. Alternatively the other

members may assist this member to improve hislher inputs. Incompatible groups are

expected to respond to any differences between a member's input and output in an

aggressive manner which wastes time and reduces social bonding. These issues are

further discussed in chapter 4.
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Group Organisation

Apa¡t from the compatibility of a group, its performance will probably be influenced

by its organisation or administration. Organisational factors include the setting of

goals, the presence of a leadership hierarchy and the extent and form of feedback. In

general, the empirical forecasting literature suggests that the management of

compatibility is a more important determinant of performance than the presence of a

strong leader. Maier and Maier U9571 used a personnel management problem to test

whether a group performed better if the role of the leader was minimised. They found

that it was preferable if the group had an assistant (facilitator) rather than a

leader. The role of the facilitator was to reduce problems arising from the

incompatibility of group members. So, for example, they argued that group performance

would be enhanced by the facilitator encouraging "minorities" to express themselves.

Another way in which incompatibilities can be managed is by mimimising evaluation.

Hall [1971] used the NASA moon exercise to demonstrate that suspension of evaluation

and the encouragement of minority views improved the accuracy of preditions. Herbert

and Yost lL979l repeated Hall's experiment with the same results. Hall [963] used

the film "Twelve Angry Men" to ask $oups to predict the order in which the jurors

would change their votes. They found that the absence of a dorhinant leader was

beneficial. This finding was confirmed by Holloman and Hendrick U9721. The

leadership role is contingent upon the task and the means of power. In budgeting, the

input of specialist knowledge is essential. As educated, professional managers are

using their creative abilities, dominant leadership will not be as relevant as it

would be with many tasks used in management research. It is, therefore, suggested

that the issue of group leadership is not as relevant in the context of budgeting as

it may be in some other types of group research.

Schutz U9661 suggests that leadership will be relevant only if it is wanted. He sees

leadership as a control need or want. Some members may want to lead, others may not.

Some members may object to someone trying to lead, while others may want a sÍong
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leader. If the group is incompatible in terms of leadership (control needs) then they

will waste time dealing with the resultant incompatibility problems. l-eadership will

only be useful if the group is compatible on control needs and wants. This is

discussed further, later in this thesis.

Role playing is an exercise in managing compatibilities. Group meetings conducted in

this way confuse, or allow the suspension of the normal composition of a group.

Armstrong t1935] concludes that "..the preceding evidence on actual situations

provides much evidence favoring role playing". If a group is incompatible, then role

playing appears to be useful. However, if the group is compatible the suspension of

this compatibility by role playing would reduce the opportunity for compatibility to

operate in a positive manner. If administration methods that reduce incompatibility

have an effect on the group performance, then this provides further suggestion that

compatibility must be relevant to $oup performance.

Summary

The chapter has outlined why small groups are used despite a lack of any clear

evidence of immediate' performance gains. The effectiveness of groups appears

contingent on many factors. This study concentrates on the interpersonal factors

using the general term 'group compatibility'. Some of the simpler theories on

compatibility were outlined. In the next chapter compatibility is considered in

greater detail. Chapter four considers how compatibility might improve performance.
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cHAPTER 3: GROUP COMPATIBILITY MEASURES

tA] INTERPERSONAL COMPATIBILITY

Interpersonal orientation

This section argues the usefulness ofinterpersonal behaviour as a predictor of group

performance. It uses the Fundamental Interpersonal Relations Orientation and Behavior

(FIRO-3¡I theory developed by Schutz t19661. Compatibility is defined, and its

association with cohesion and task interaction levels is considered. Lastly, the

resea¡ch on compatibility is summarised.

The literature on interpersonal orientation is dominated by the Fundamental

Interpersonal Skills Orientation - Behavior Instrument (FIRO-B) which was designed by

Schutz t19661. The importance of Schutz's work is illustrated by Shaw's 119831

comment that, "group composition has been analysed most completely by Schutz". Schutz

outlines the background to and the development of the instrument in his monograph ?re

Interpersonal Undenyorld t19661. By the end of the 1950s many variables had been

found to be relevant to interpersonal behaviour [Hare,1976]. Factor analysis was

often used to cluster these va¡iables into a few dimensions. While there were

differences in terminology the results often were generally consistent.

Schutz t19661 postulates that: "(a)every individual has three interpersonal needs:

inclusion, control and affection; (b)inclusion, control, and affection constitute a

suffrcient set of areas of interpersonal behavioural phenomena". Schutz's dimensions

have been repeatedly validated and his instrument was selected for this study. He was

specifically concerned with performance and developed a clea¡ theory of compatibility

which are both relevant to budgeting research. His dimensions a¡e similar [Hare,1976]

1. An inte¡penonal orientation is assumed ro lead to inærpersonal behaviour. It is important to Schutz ø distinguish between

behavior¡r and feeling. An orien¡ation must be strong enough to alter actual behaviour not merely invoke søne feelings.
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to those found by other resea¡chers on interpersonal orientation [Chapple,1953;Couch

and Launor,lg S};Leary, 1 957 ;B ales and Cohe n,197 9 ; Lustig, 1 9 871 . Schutz was

specifically concerned with behaviour and not with feelings or attitudes. He was

interested in the actions that resulted from feelings. The feelings orientations have

to be strong enough to evoke a behaviour.

Schutz defined interpersonal needfor inclusion as, "the need to establish and

maintain a satisfactory relation with people with respect to interaction and

association'[1966,p.18]. He commented that "...terms that connote a relation that is

primarily positive inclusion are associate, interact, mingle, communicate, belong,

cOmpaniOn, Comrade, attend tO, member, tOgetherness, jOin, extrovert. SOme Of the

terms that connote lack of, or negative inclusion are exclusion, isolate, outsider,

outcast, lonely, deøched, withdrawn, abandoned, ignored' Íp.21].

Tlte inrcrpersonal needfor control is defined as, "the need to establish and maintain

a satisfactory relation with people with respect to control and power" [p.18]. He

also wrote that: "..terms connoting a relationship that is primarily positive connol

are power, authority, dominance, influence, control, ruler, superior officer, leader.

Some teÍns that connote primarity a lack of, or negative, control are rebellion,

resistance, follow, anarchy, submissive, henpecked, milquetoast" [p.22].

Tlte interpersonal needfor affection is defined aS, "the need to establish and

maintain a satisfactory relation with others with respect, love and affection [p.20].

"Some terms that connote an affection relation that is primarily positive are love,

like, emotionally close, positive feelings, personal, friendship and sweetheart. Some

terrns that connote primarily lack of, or negative, affection are hate, cool, dislike,

emotionally distant" lp.24l.

The three dimensions of interpersonal behaviour were each divided into "expressed" and

"wanted'components. The table below tp.59l outlines the differences.

Chapter 3: [Page 2]: Group Compatibility Measures



Schema of Interpersonal Behaviors

Expressed Inclusion (ei): I initiate interaction with people.

V/anted Inclusion (wi): I want to be included.

Expressed Control (ec): I control people.

Wanted Confol (wc): I want people to control me.

Expressed Affection (ea): I act close and personal towards people.

Wanted Affection (wa): I want people to get close and personal with me.

The "expressed" behaviour refers to an originator. The "wanted" behaviour refers to a

receiver. These six scales are non-independent. Shutz reports intercorrelations as

listed in the Table 3.1.

Table 3. 1: Intercorrelations

wi ec

ei .62 .15

wi .10

ec

wc

ea

wc

.12

.13

.25

ea

.46

.49

.t7

-.02

wa

.31

.48

.00

-.15

.70

Source: Schutz, FIRO-B, 1966, p59.

To test the dimensions Schuø tp.54l presents his theorem 1.1 that "If a

representative measure of interpersonal behaviour is factor analysed, the resulting

factors battery will reasonably fall into three need a¡eas, inclusion, control, and

affection". The battery of measures he used included:

(i)Slater's Parental Role Preference (PRP) questionnaire;
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(ii)Blacky's projective test based on Freud's psychosexual stages (B);

(iii)Edward' s Personal Preference Schedule (PPS);

(iv)The interpersonal checklist (PC) based on the Kaiser scheme;

(v)Guildford Rhathymia (R) and Cyclothymia (C) scales;

(vi)The California F-scale (F);

(vii)Blacky' s Defense Preference Inqutry (DPI) ;

(viii)The FIRO-1 instrument.

The results showed high correlations between the FIRO questionnaire and the other

questionnaires as indicated below.

Cluster 1. I am a High Participator in a Group [inclusion]; IPC.

Cluster 2. I Want People To Take Good Care Of Me [inclusion]; PPS.

Cluster 3. I Do Things The Way They Should Be Done lcontrol]; PPS, DPI, and B.

Cluster 4. I Am Friendly towards People [affection]; B, and PPS.

Schutz indicated that other clusters which included the FIRO questionnaire were also

found but merely commented that they are difficult to interpret.

It is generally assumed that interpersonal orientations that lead to behaviours are

developed early in life and remain largely unchanged. They should, therefore, be

related to all adult situations where the interpersonal relations are significant.

Schutz tp.66l tested his inter-personal orientation theory by demonstrating that those

who scored high on the wanted inclusion scale believed that the individual was

significant and supported autocratic behaviour in politics. This was the expected

result as high wanted inclusion scores should indicate a willingness to be manipulated

by others in a group. Those scoring high on the expressed control scale tended to

manipulate people and to have the attitude that the political power of others should

be abdicated or minimised. This result was also expected as a high control score

indicates a desi¡e to control others. However, the affection scale comparison with
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whether political figures should be friendly was not significant. This result was not

expected and was not explained by Schutz.

In a comparison of interpersonal behaviour and career choice Schutz found that nurses

scored highly on the affection scale and military officers scored high on the control

scales. This result was expected.

Schutz also tested the relationship between interpersonal behaviour and conformity

with peer pressure. The results showed that the people who most resisted group

pressufe were high participators who did not feel the need to be liked (high

inclusion, low affection). Those who changed their minds under peer pressure tended

to like strict rules (wanted control).

Schutz tested the stability of interpersonal scores over time by demonstrating that

they were deeply rooted in parental influence. He presents theorem 2.1.. "There is a

positive cova¡iance between rcports made by an adult of his childhood relations with

his parents, and his present behavior in the areas of inclusion, control and

affection'. The results of his tests indicated a signifrcant association between

parental attention and the child's participation needs, parental discipline and the

child's autocratic behaviour; and parental behaviour and the child's personal

closeness. The issue of stability is important for both the design of studies on

group performance and the stability of experimental results over time in commercial

settings. If interpersonal orientation is stable then results found in this are

likely to be generalisable. In addition, it suggests that it may be unproductive to

try to change members' behaviours.

COMPATIBILITY DEFINED

The central theme of interpersonal behaviour is compatibility, which Schutz defines as

"works well wirh" tp.1061. He outlines the significance of compatibility in his
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Postulate 3: "If the compatibility of one gloup, h, is greater than that of another

group, m, then the goal achievement of h will exceed that of m" [p.105]. He also

accepts that, ultimately, compatibility is defined by the way it is measured. Ickes

t19851 described compatibility as satisfaction. He also suggested a more complete

definition: "the integrative functioning of the relationship operationally defrned in

terms of the individual's capacity to reach consensus, meet each other's needs,

facilitate each other's goals, resolve conflicts, etc."

Schutz proposes three different types of compatibility all of which are applicable to

each of the three interpersonal dimensions. There are, therefore, nine measures in

all. Schutz's types of interpersonal compatibility are reciprocal compatibility,

originator incompatibility and interchange compatibility. They can be summed to give

total compatibility.

Reciprocal Compatibility

Reciprocal Compatibility is measured by comparing how a person wants to be acted

towa¡ds by another person with how he/she is actually acted towards. This type of

compatibility exists if working with someone else results in a feeling of, "I can act

the way I want" or "they give what I want'. It is measured as the sum of the

differences between one person's expressed score and the other person's wanted score

as shown in Formula 1.

Formula 1 : Reciprocal Compatibility

Reciprocal Compatibility (RC) = (Ei diff. Wj) + (Ej diff. Wi)

(where E = expressed score, W = wanted score; ii = t*o persons)
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Ori ginator Compatibility

Originator compatibility measures the "mix" of "originators" (high expressed score

minus wanted score) and "receivers" (high wanted score minus expressed score). One

originator would be expected to be highly compatible with one receiver. A high

"competitive originator incompatibility" would be expected between two originators. A

high "apathetic originator incompatibility" would be expected between two receivers.

It is measured by summing the difference between the expressed and wanted scores for

each person.

Formula 2: Originator Compatibility

Originator Compatibility (OC) = (Ei - Wi) + (Ej - Wj)

A score of zero indicates compatibility, a positive score indicates competitive

incompatibility and a negative score indicates apathetic compatibility.

Interchange Compatibility

Interchange compatibility is a measure of the similarity of group members. A high

inclusion interchange compatibility results in a high level of contact and interaction

in the group. Control interchange compatibility is reflected by the amount of giving

and taking of orders or advice. A affection interchange compatibility is reflected by

the group members' closeness, intimacy, and emotional involvement with one another.

Interchange compatibility is measured by taking the difference between the sum of the

expressed and wanted scores of one person, and, the sum of the expressed and wanted

scores of another person. The smaller the result the greater the compatibility.
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Formula 3: Interchange Compatibility

Interchange Compatibility (IC) = (Ei + Wi) diff. (Ej + Wj)

Schutz suggests that compatibilities can be added to give a total in any dimension

This is shown in Table 3.2. He comments that some compatibilities might be weighted

to alter the total. However, how these weights are determined is not clea¡.

Table 3.2: Types of Compatibility

Reciprocal Comp.

Originator Comp.

Interchange Comp

Total

Inclusion

RCi

oci

ICi

Ci

Control

RCc

OCc

ICc

Cc

Affection

RCa

OCa

ICa

Ca

Total

RC

OC

IC

C

These discussions on compatibility implicitly assume a dyad. However, Schutz

constantly refers to groups. It is not clear how group compatibilities should be

calculated although Schutz suggests in a footnote that the variance should be used.

V/ith small groups this may not be appropriate. This issue is discussed again under

data analysis.

Schutz's approach to the study of groups is typical of much psychology research. In

an attempt to be objective, the group's end performance is measured. This contrasts

with the more 'interpretive ' approach of studying the attitudes of a group as it

works on a task [Burrell and Morgan,1979]. Using the output measurement approach

with a collaborative task, it is not possible to determine whether one person did all

the work for the group. From the interpersonal theory viewpoint, this is not

relevant. Either the group is compatible or it is not. If one person does all the

work and there is no conflict then the group is compatible. In this situation,
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Schutz's theory suggests that the group would be compatible either on inclusion needs

or control needs. In terms of inclusion, all members of the group are expected to

have low expressed and wanted inclusion. The group will then have a high originator

compatibility. In terms of controli the person doing the work would be expected to

have a high expressed control score while the other members ate expected to have high

wanted control scores. The group would then have a high reciprocal compatibility.

Schutz's Postulate 3 asserts that compatibility results in goal achievement. This

causal relationship assumes a number of things. First; it is assumed that the group

accepts (internalises) the goal, and that it becomes their goalrather than something

which is imposed on the group from the outside. If a group does not accept an imposed

goal then high compatibility will assist in rejection of the goal. Performance

measurements may, be misleading depending on whether externally set goals were

internalised. Schutz suggests that this problem can be accommodated by including the

goal setter's interpersonal orientation scores as paft of the group. Second, it is

assumed that compatibility or satisfaction alone leads to performance. It is

generally accepted, however, that satisfaction plus some external motivator result in

high productivity. Thfud, it is assumed that there is a link between effectiveness

and efficiency. This assumes that there is goal congruence and that the group has the

ability to perform the task Bmmanuel and Otley,1988,p.53l. If a gloup's

compatibility is used as a measure of its productivity, then these other intervening

variables must be considered.

Becker and Green tl962l asserted, but did not test, that high cohesion budgeting

groups would perform better than low cohesion groups. Schutz established a link

between compatibility and group cohesion. His theorem 3.3 states, "If the

compatibility of one group, h, is greater than the compatibility of another group, m,

then h will be more cohesive than m". Schutz tested his theorem by calculating the

rank order correlation between the different types of compatibility and Gross's t19571

nine criteria for cohesion. However, he found that only the correlation between total
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compatibility and cohesiveness was significant (0.81 at 57o)

Gross t19571 has been criticised for not clearly defining cohesion [Goodman et

aI.1986; Shaw,1983l. For example, Goodman et al.[1986] make the distinction between

group cohesion and task cohesion. Group cohesion is affection cohesion of the members

of the group: "attractiveness of the group for its members, or forces to remain in the

group' [Cartwright,1968]. This cohesion is probably associated with attraction

compatibility [Shaw,1983f. Task cohesion is a cohesion to the task not the group. The

member wants to achieve the task and may be merely using the group to achieve the

task.

If cohesion is related to compatibility then the relationship between cohesion and

performance is of relevance to the compatibility debate. The relationship between

cohesion and performance is unclear. Goodman et a1.[1987] comments, "The resea¡ch

literature indicates that cohesiveness will affect the variance of production, and the

direction of the effect may be positive or negative". He argues that the attraction

aspects of cohesion may be more a measure of the desire to participate, than to

achieve some goal. The link between cohesion and productivity has been asserted

rather than empirically established. The empirical evidence is inconclusive.

Stogdill tl972l surveyed thirty four studies on cohesion and performance and found

that, twelve reported a positive relationship, eleven reported a negative relationship

and eleven reported no relationship. The introduction of moderating variables such as

"company support" [Seashore,1954] and "drive" [Stogdill,1972]had little effect on

these results.

Cohesion is assumed to work by members accepting, in an unspecified way, group nonns

in retum for the advantages of being in the group. Goodman t19871 argues that there

is no reason to assume, or evidence to show, that visible group norrns exist. If they

do exist then there are questions of if and when the group changes its norms. Norms

a¡e discussed in more detail later. It was to clarify some of these problems, that
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Goodman suggested a separation of task and attraction cohesion. More precisely, he

suggests that cohesion should be defined as the commitment of members to the group

Iitsk. This he calls task cohesion. Commitment is thus interpreted as the binding of

an individual to behavioural acts. Commitment can be increased by making the task

explicit, public, irevocable and voluntary. The task is the set of activities which

the group must perform in order to achieve the group's goal. With this defrnition, a

member can be commined to the group task but not necess¿¡rily to the group. It is an

empirical question whether high commitment grcups are more productive. However, it

would be anticipated that high commitment (task cohesion) groups would react, to

negative feedback. Whether this was a positive or negative reaction would depend on

whether they had intemalised the task. Goodman's dehnitions, therefore, serve to

separate the interpersonal and cohesion theories.

Task Interaction

The impact of interpersonal behaviour on performance appears to be contingent upon

task type. Tasks requiring high levels of interchange2 are probably more dependent on

interpersonal behaviour than others. This view is supported by Goodman who suggested

[1987] that groups should be classified by the interdependence of their task. Tziner

classified tasks as either collaborative or co-operative. This classification scheme

is consistent with the view that the impact of interpersonal behaviour on performance

is dependent upon task type. Schutz formalised this view as his theorem 3.9 [p.159]

that: "the effect of compatibility on productivity increases as the task situation

requires more interchange in the three need areas'. He demonstrated this relationship

with research which showed increasing correlations for three tasks requiring

increasing interchange.

Budgeting is a task for which different degrees of interaction are possible. V/hile

there is little evidence that group forecasting is superior to individual forecasting,

2, Requiring cqnmunication between group members,
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much of the accounting iiterature emphasises the benefits of group effort when

budgeting task. It is usually argued that a budget produced by one person has not

taken advantage of the benefits from group work [Sage,1981]. For example,

participation may assist with obtaining committment for the implementation of the

budget and may improve inter-departmental communications [Brownell,1982]. In spite of

this conventional wisdom, it is possible for budgets to be prepared by a group using a

wide range of interaction. In some cases, it may be prepared by an individual with

other members of the budget group contributing nothing. In other cases a sub-group

may do the work. In other cases there may be full participation by all members of the

group. Schutz's interpersonal theory suggests that the members will have differing

needs for interaction. On the one hand, therefore, there is a task which appears

capable of accomplishment by a group using a range of levels of interaction. On the

other hand, there arc group members with a range of needs for interaction. It would

appear that in budgeting compatibility can be achieved simply by adjusting the level

of interaction in the group to that required by the personal needs of the members.

This requires that the group is compatible in some form and that the frnal budget is

acceptable to all the members. It also requires that there are no external forces

acting on the budget group, trying to encourage a high level of interaction in the

belief that this will increase, say, commitment to the budget.

Research Using FIRO

Shalinsky t19691 suggested that there must be time for the group to establish

interpersonal compatibility. Schutz believes that his three variables, inclusion,

connol and affection take different times to affect behaviour. He suggests that as

the group forms, inclusion compatibility issues will affect performance. As the group

starts to work together, control needs will alter the behaviour of members. Finally,

when the group has worked together for some time, affection needs will begin to alter

behaviour. Armstrong t19S5l studied the empirical evidence of the relationship

between participation and forecast accuracy. He concluded that it takes time for
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effective participation. In designing or analysing compatibility experiments it is,

therefore, important to consider the time which is allowed for interpersonal

behaviours to influence performance.

The FIRO-B resea¡ch in this area has been summarised by Shaw t19831 and Whetten and

Cameron [1984,p.60]. They both conclude that most of the literature supports that

group compatibility is associated with higher performance.

"Research confirms this prediction. For example DiMarco \1274) found teacher
attitudes are more favorable towards students when compatibility scores are high.

Obradovic (1962) has found that low
favorable aititodes of subordinates to has found
that students achieve higher levels in eacher

is high. Friends have also been found to
with compatible scores. Sapolsky (1965 e even

found that the sucess of therapist-patient
compatibility" [Whetten and Cameron, 1984].

V/hetten continues later:

oïot"
rien,

& Hornik, 1974;Liddell & Slocum, 1976; Reddy & Brynes,1972; Shalinsky, 1969;

Schutz, 1958; Smith & Haythorn , 1973) have found typical of interpersonal
compatible groups:
1. More interpersonal attraction among members,
2. More positive group climate,
3. More cooperative behavior on tasks,
4. More productivity in accomplishing tasks,
5. Faster problem solving,
6. Fewer enors in solving problems.
7. Less hostility among members"
[Whetten and Cameron, 1984].

These findings are qualified by the studies of Hill t19751 and Hoffman & Maier [1961].

They tested for a non-linear relationship between compatibility and performance and

found that gloups with a small amount of incompatibility ouçerformed perfectly

compatible $oups and strongly incompatible groups. Bouchard t19691 found the same

relationship in groups which were formed for idea creation.

In many of these studies members were allocated to compatible or in-compatible groups

using their on the interpersonal skills instrument. These managed membership goups
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were then given task. In a field test, this type of ¿urangement may not be practical

because of the risk of groups breaking up. In addition, self-selection of groups

provides a test of whether incompatible groups form naturally. If self-selection

results only in compatible groups, then the relevance of compatibility as a va¡iable

in budgeting research is doubtful.

Many studies are unclea¡ about how group compatibility was determined. Schutz's

equations dealt only with dyads. However, incompatibility in larger groups may depend

upon compatibility mix and the role of intermediaries. For example, with groups of

four members, an intermediary may moderate extreme incompatibilities that may exist

between any other two members in the group. Self-selection allows a study of

naturally formed groups. This issue will be considered later.

Conclusion

Schutz presented a detailed theory of compatibility which has been supported by

empirical evidence. These results may have only limited application to budgeting

because of the nature of the task and the presence of self-selecting groups. The

budgeting literature has acknowledged the importance of cohesion on performance.

There is probably some association between compatibility and group cohesion. As

compatibility is better understood than cohesion, it may be beneficial to use it in

budgeting research rather than cohesion.
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[B] COGNITIVE COMPATIBILITY

Cognitive Style

This section defines cognitive style, with particular emphasis on information

processing style. It also considers the evidence that incompatibility results from

different cognitive styles in a group and Keen's Í19731suggestions for reducing this

incompatibility. It is argued that information processing cognitive style is a

variable which should be considered in a study of group performance because it has

interpersonal ramific ations.

Schutz's approach to interpersonal orientation gives little consideration to cognitive

style. This is probabty because the two topics developed separately. Green U9851

identified the origins of cognitive style research in personality and intelligence

testing. It was found that these two va¡iables were unable to explain differences in

performance. Green argues that cognitive style is similar to intellectual

capabilities, but that abilities and attitudes depend upon those specific skills which

are necessary for proficient job performance. She concludes that cognitive style is

concerned with typical spontaneous behaviour and that it is bi-polar. It is,

therefore, contingent rather than "more-is-better" and has more to do with controls on

mental functioning than on an ability to handle specific situations. She cites the

empirical evidence of Federico and Landis tl980l to support her argument. They wrote:

"that while cognitive style is correlated with ability/aptitude, the magnitude of the

correlation is low, suggesting that measures of cognitive style provide complementary,

nonredundant information ".

"Cognitive style refers to the process behavior that individuals exhibit in the

formulation or acquisition, analysis, and interpretation of information or data of

presumed value for decision making" [Sage, 1981]. Whetten and Cameron [1984,p.46]

extend this definition to include the perception, interpretation and response to
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information. "The cognitive style paradigm emphasizes the problem solving process

rather than the cognitive structue or capacity. It categorizes individual habits and

strategies at a fairly broad level and essentially views problem solving behavior as a

personal variable" [Keen and Morton,1978]. Some writers [e.g.Mischel,1979] suggest

that there is a difference between cognitive styles and personal characteristics.

Huber t19831 comments that: "cognitive style emphasizes an approach rather than an

ability".

Whetten and Cameron [1984] consider the stability of cognitive styles:

"The basic premise is that every individual is faced with an overwhelming amount
of information, and only part can be given attention and acted upon. Individuals
therefore develop strategies for dealing with the information they receive. These
are neither inherently good nor inherently bad, and not every one adopts an
identifiable set of strategies that become part of their cognitive style. However,
most individuals do develop, mostly unconsciously, a preferred set over time, and
these make up their unique cognitive style"3.

Whetten's use of the term "preferred style" suggests that cognitive style s are

therefore subject to "anchoring" [Hogarth,l980] and use in many different

circumstances. Mischel [1979] supports this argument by suggesting that the nature of

the task is the main determinant of the preferred cognitive style. Thus, if a person

repeatedly performs one type of task then he/she may develop a strength, a preference

or a fust approach style, which will then be used regardless of the situation.

Goldstein and Blackman [1981] and Messick et al. [1976] also argue that cognitive

style is stable, that is, not easily altered. Their evidence includes Kagan and

Kogan's t19701 and Kirton and McCarthy's [1988] failure to alter cognitive style by

training. Their work, however, does not deny that people may be capable of

alternative approaches given enough stress.

Differing cognitive styles suggest a contingency theory of information processing.

Belief in the presence of different styles led Drakes Í19731to modify the well known

"garbage in, garbage out" expression to "one person's garbage is another person's

bread and butter'. Ackoff s 11967l comment could be extended to, "do not produce more

3. Information ove¡load is a problem with budgeting [Iselin,l988l
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information but the right type of information for the style of the user". Much of the

management literature on information processing cognitive styles is concerned with

designing computerised information systems which are suiøble for particular users

[Zmund,1979; Mason and Mintroff,l973; GuI,1984; Chenhal1,1986; Huber,1983]. However,

Huber t19S3l believes that much of this research is ill conceived. He Írgues that the

impact of cognitive styles on performance is weak at best and that there are mole

important criteria which should determine the design of a management information

system (MIS). He also questions whether individual differences can be accommodated in

a system that will be used by a group. If the system was designed to the style of the

average user then "...it would be inapplicable to any one decision maker..." [p.570].

Taggart t19811 suggests that the problem can be overcome by having management with

adaptive processing styles. "Managers should be flexible in processing style...they

are more effective if they can change their style to fit their problems". Despite the

evidence on the diffrculty of using training to change cognitive styles, [e.g.

Kirton and McCarthy,l984] Huber suggests more research on training methods to assist

managers to adopt multiple information handling sEategies. If alternative training

methods are ineffective then Taggart's suggestion will only be preferable if some

people are born with a range of styles. The distribution of styles found by Myers

t19S0l and Keen Í19731suggests that most people do not have an extreme style. This

may indicate that some managers do have flexible styles. It also suggests some

rolerance for different styles within a $oup. This possibility is relevant for this

research

Huber's concem with research into individual performance, given certain cognitive

styles, is reflected in this study. Budgeting requires managers with similar status

to work in small gïoups without time constraints. This study is concerned with how

the individual cognitive style of managers affects the group's performance. 'What are

the interpersonal consequences of different cognitive styles?

Much of the research into information processing styles has been undertaken by
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psychologists. This research has usually involved small tasks, has covered a wide

range of unrelated problems and has been more concerned with member satisfaction than

group performance. For example, Gruenfeld and Lin t19841 considered the effect of

"field dependence" on group "comfort". They concluded that it had a negative effect.

Va¡ca and Levy t19841 used individual differences in a particular cognitive style

called "repression-sensitization" to see how they affected group reaction to negative

feedback. In contrast the studies reported in the accounting literature

[e.g.Gul,1984; Chenhall,1986; Iselin,1988] have been more concerned with individual

performance in management groups and tasks. They have typically used perceived

performance which may be associated with self-confidence and/or ability. It is

possible that some cognitive styles are associated more with self-confidence than

orhers. There is a possibility that ability and style arc not independent for some

tasks. There is, therefore, a need for budgeting research which focuses on group

performance measured in an objective manner.

Eckstrom et al. [1979] identified thirty-two different cognitive factors. They ranged

from "need for gestalt closure" to "styles for searching data". However, the

cognitive activities most relevant to this study are information processing styles.

Sage [1981] outlined four popula¡ models of information processing cognitive styles

and commented on their similarity. Bariff and Lusk Í19771used cognitive complexity,

field dependence and the systematic/heuristic scale in their work. Cognitive

complexity is divided into differentiation, discrimination, and integtation.

Differentiation is the number of dimensions which are perceived in some data.

Discrimination is the "hneness" with which data is assigned to categories.

Integration is the detail of interconnections among rules for combining data. Field

dependence is a measure of how easily individuals can separate a problem from its

environment. The systematic/heuristic scale refers to how individuals search

information. They may do it systematically or heuristically. The cognitive style

model developed by Driver and Mock t19751 used a heuristic/analytic scale. A

heuristic person is likely to use intuition, past expe rience and insight while an
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analytical person is more likely to use a logical or methdical approach. Driver and

Mock classify decision makers by their degree of focus on the use of information and

the amount of information which they seek.

Myers t19801 used a cruciform based upon Jung's work as the basis of their cognitive

model. It is illustrated in Figure 3.3

Figure 3.3: Myers and Briggs Cruciform

Thinking

Intuitive Sensing

Feeling

In one plane they put information acquisition, with extremes of "intuitive" and

"sensing" persons. In the other plane they put information evaluation, with extremes

represented by thinking and feeling persons. This instrument has been widely used in

the psychological and management literature. It classifies persons into four types.

"Sensing-Feelers" are technique orientated reductionists who are concerned with the

details and facts of human relations. "sensing-Thinkers" are technique orientated

reductionist who are concerned with work rules and roles. "Intuitive-Thinkers" a¡e

holistic speculators who are concerned with impersonal problems. "Intuitive-Feelers"

are holistic speculators who are concerned with people and relationships.
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Keen [1973] also derived a model of cognitive style which used information acquisition

but he divided it into "receptive" and "preceptive" components. He divided the

information evaluation, scale into "systematic" and "intuitive"pa¡ts. His instrument

was designed using twelve paper and pencil tests. His two dimensions have been

extended by Whetten and Cameron [1984] to include "response to information". The

attraction of Keen's instrument is that it was designed for the problem of M.I.S.

team compatibility. It has morc than one dimension, it is strongly grounded in

psychological theory (especially the work of Bruner on concept formation and Piaget on

cognitive development) and it has been used in resea¡ch into problem solving

behaviour. Johnson and White t1982] have retested Keen's instrument and confirmed the

results.

As mentioned, Keen's information gathering style has a scale running from receptive

to preceptive. "Receptive thinkers tend to...suspend judgement and avoid

preconception. ...be attontive to detail and to the exact attributes of data.

...insist on a complete examination of a data set before deriving conclusions.

Preceptive thinkers tend to...look for cues in a data set. ...focus on relationships.

.. jump from one section of a data set to another, building a set of explanatory

precepts." The second dimension is information evaluation and has a scale running from

systematic to intuitive. "systematic thinkers tend to...look for a methd and make a

plan for solving a problem. ...be very conscious of their approach. ...defend the

quality of a solution largely in terms of the methd. ...conduct an ordered search for

additional information. Intuitive thinkers tend to...keep the overall problem

conrinuously in mind. ...redefine the problem frequently as they proceed. ...jump from

one step in analysis or sea¡ch to another and back again. ...explore and abandon

alternatives very quickly." [McKenney and Keen, I974]. The third dimension is the

rcsponse to information and uses a scale ranging from refleçtive to active.

"Individuals employing a reflective strategy are inclined to ponder information for a

longer time before taking action. They tend to observe rather than participate, and

the practical application of information is not nearly so important to them as its

Chapter 3: [Page 20] : Group Compatibility Measures



meaning and conceptual logic. They are thinkers not doers. Individuals employing an

active strategy a¡e inclined to experiment with an idea or to execute a behavior as a

result of receiving information. They are doers rather than thinkers, and they are

more interested in practical application than in theoretical elegance. Actives feel

impatient if a solution or action is not forthcomimg when confronted with a problem".

fV/hetten and Cameron, 1984].

Keen [1973] compared his instrument with that of Myers and Briggs and he concluded

that both measure a preference, that their dehnitions of "intuitive" arc not the

s¿Lme, and that the Myers and Briggs' instrument measures personality while his is

concerned only with information processing styles. Keen correlated the Myers and

Briggs' four quadrants with his systematic - intuitive scale and found few signihcant

results. Neverthless, he suspected that there was a relationship between personality

and cognitive style. Keen also correlated ten cognitive ability tests with the four

Myers and Briggs' quadrants and concluded that there is "no clear relationship between

psychological type and cognitive ability".

Cognitive Compatibility

Group members with different cognitive styles may experience incompatibilities which

could affect the group's performance. Incompatibility which is due to differences in

cognitive style is called cognitive incompatibility [Keen,l973].

If members of a group have different information processing styles then they may waste

time on their incompatibilities in a manner similar to that mentioned with inter-

personal compatibility. Whether the degtee of incompatibility can be sufficient to

affect performance is an empirical question. In-compatibility cannot be avoided

simply by not forming groups comprising members with different styles. Effective

performance of a group task may require that group members have a range of styles.

For maximum performanco a group may need to have a wide range of information
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prccessing styles provided that the group is reasonably compatible.

There is some empirical evidence of cognitive incompatibility between information

processing cognitive styles. This suggest that the incompatibilities can be strong

enough to affect performance. Much of this research has considered the impact of

cognitive compatibility on the performance of groups developing management information

systems. The designers in the gfoup usually do not have the s¿rme cognitive styles as

the system usefs. The different styles has led to ill feeling in the group. For

example, White t19841 studied the feelings of users in two MIS projects. In one

project, none of the system designers were found to be "intuitives". The system users

were not satisfied with the designers who they described as "technicians". In the

other project, the designers had a wide range range of styles and the users perceived

them as friendly and competent. The users were mainly intuitives. These type of

finding suggest that ifthe designers and the users are perceived as a single group

then group cognitive compatibility is relevant to performance.

Kirton and McCarthy t1988] used the term "cognitive climate" in their review of the

literature on cognitive compatibility in work groups. The cognitive climate is

determined by the dominant cognitive style of a group. They conclude that if people

of one style work in a group in which another style dominates, there will probably be

incompatibility. Haywa¡d and Everett t19831 studied employees in local govemment and

found that: "the resignation pattern at the end of their study (a period of nearly

three years) was disproportionately those staff that had a innovative" stylo when

the cognitive climate was for the "adaptive" style". They used Kirton's

AdaptorsÂnnovators scale and demonstrated that the incompatibility was strong enough

to be reflected in staff turnover figures. Thomson t19851 argued that those in a

compatible cognitive climate would be reluctant to indicate an intention to leave a

group. She studied Singaporean managers working in multinational western companies,

and found that the intention to stay was associated with a feeling that other people

in the work group approached problems in the same way.
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In an altemative approach to cognitive compatibility Wegner et al. [1985]

reintroduced the concept of the "group mind", which they described as transactive

memory. They suggested that a group "memory" had two components. They a¡e (i)an

organised store of knowledge that is contained entirely in the individual memories of

the group members, and (ii)a set of knowledge-relevant transactive procosses that

exists among group members. If retrieval processes can use the memory traces and

cues of two people then there is the question of whether group members can be

incompatible and/or specialise in a cognitive style. V/egner et al. cite their own

research into "dyad compromising" which found that close dyads seeking a consenus

would alter their original suggestions to a third solution. For example, if the two

had independently suggested a good bed time as 12:00am and l:00am, their dyad decision

might be 1:30am. For dyads that were not close, one person would dominate or they

would agree on a compromised average. "For 'close' couples, therefore, initial

discrepancies resulted in increased attempts to unite the pair with unique, group-

generated solutions" [V/egner et a1.,1985]. Elsewhere they comment that: "one parÍter

may bring one set of knowledge, the other may bring something different, and they then

may experience some conflict. But in a healthy dyadic relationship, this conflict

does not necessarily lead to the dissolution of the group. Rather, it energizes the

integration process, leading the couple to seek some new conceptualization that will

transform their conflict into agreement". This suggests that compatible (in the sense

of having an integrated structure in transactive memory) groups will be more

productive.

Witkin and Goodenough U9771found that in student-teacher contacts, individuals

recognise very quickly if they have the same cognitive style. If they do then they

will be much more likely to develop a good relationship.

Grayson |l973l also questioned whether people with extreme cognitive styles are

tolerant of each other. He suggested that systematics see intuitives as inconsistent

and intuitives see systematics as pedestrian. He believes the differences may be
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strong enough to stop the formation of friendships or working relationships.

Keen [1973] used his own instrument to argue that styles from opposite quadrants will

be incompatible. His instrument uses a cruciform which identifies four types of

cognitive style (see Figure 3.4). These extremes are SystematicÂntuitive on the

horizontal axis and Preceptive/ Receptive on the vertical axis. He argues that a

person of, say, the style represented by someone with a score represented by quadrant

A in table 3.4 will be incompatible with a person who's scores put them in quadrant B,

as will D and B.

Figure 3.4: Keen's Cruciform

Preceptive

Systematic Intuitive

C

Receptive

The incompatibility of people who's score places them in quadrants D and B may be

demonstrated by considering two well known fictional characters. Sherlock Holmes

would be a SystematiclReceptive, as befits a devoteo of Victorian scientific methods.

Dirk Gentty, on the other hand, as a representative of modern 'alternative' science

with an interest in interconnectiveness and holistic solutions, would be an

Intuitive/Preceptive. The two could assist each other in solving a problem but their

different information processing styles would probably cause conflict.

BA

D
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Intermediaries

The research to date does suggest that cognitive incompatibility exists. It would,

therefore, be useful if some way could be found of enabling incompatible persons to

work together in a goup. Keen suggests the use of intermedia¡ies'. First, he

argues (using the representations in the figure above) that A and B; B and C; C and D;

and D and A will be compatible in one dimension. Any of these dyads should,

therefore, be compatible enough to enable them to work usefully together. However,

groups made up from only two of the four possible quadrants may lack the range of

styles necessary to complete a management task. Keen's solution to this problem uses

the mechanism of an intermediary for triad compatibility. If A,B and C styles made up

a team, he argues that B would mediate to reduce the conflict between A and C. The

result would be a range of styles and compatibility.

However, Keen implicitly assumes the prcsence of dominant styles. The scores from

Keen's instrument result in an interval scale of styles in the two dimensions. Keen

Suggests that those with non dominant styles may be "switchers" or "random

fluctuators". The former are people who adjust their cognitive style to suit the

problem, and the latter are people who have not developed their cognitive strategies

into a cohesive approach for solving perceptual and intellectual problems. Keen also

argues that those without a strong style may act as mediators between those with

strong styles.

Conclusion

V/hile rhe consrruct of cognitive style may yet to be clearly distinguished from

personality or ability, there is some empirical evidence that cognitive in-

compatibility can be measured. Also, as it is not clear whether this incompatibility

was factored into Schutz 's FIRO-B instrument it was thought appropriate to include a

test of the impact of cognitive style and of cognitive incompatibility in any study of
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goup performance. However, the presence of intermedia¡ies may considerably moderate

this impact, making measutement difficult.
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[C] ABILITY

Abilities

It is generally agreed that the performance of a group is a positive function of the

ability of its members [Yetton and Bottger,1983]. However, the issue is not simple.

There must be an appropriate measure of ability. In addition, there afe many

variables which may influence the relationship between ability and performance. This

section considers these issues and concludes that ability should be considered in

research on group performance.

Ability has been widely studied [e.g.Cattell,I97ll. Initially it was believed that

ability could be divided into a 'general' ability and 'task specific' ability.

However, later studies found other dimensions. Cattell [1971] suggests a list of

types of ability which includes verbal, numerical, spatial, perceptual speed, speed of

closure, reasoning, memory, word fluency and a mechanical skill abilities. It has

also been found that ability is strongly related to personality and to motivation

which are related to each other. In the management literature Vroom [1964] has

suggested that performance is a function of ability multiplied by motivation. If

ability is dependent on motivation then Vroom's relationship must be doubtful. Tziner

and Eden t19851 and Campbell and Pritcha¡d U9761 found no support for Vroom's

suggestion. Cattell [1971] concluded that ability is largely the result of long term

motivations.

Other Variables

Schutz t19661 considered the relationship between ability and interpersonal behaviour.

He believed that a person with a strong desire to dominate others would be motivated

to perform well in all tests of comparison. The relationship between ability and

power is also demonstated by the manner in which most measures of ability are
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presented as rankings, giving power (authority) to those who head the list. Also,

ability measures are extensively used to rationalise the allocation of power

positions. Schutz suggestion that ability would be positively correlated with high

control needs, therefore, appears congruent with everyaday obsewations of the use of

ability scores.

While motivation and ability seem to be related there are other variables which may

confuse the relationship between ability and performance. These variables include

group size [Goldman,1971], aggregation (ability mix) [Tziner,1986] and task [Tziner

and Eden,1985l. Goldman [197U found that for a learning task, an increase in group

size was of greater benefit to a low ability group than to a high ability group.

Egerbladh t19761 found that high ability groups gained more from working in small

goups than low ability groups. Yetton and Bottger t19831 found that the high ability

grcups were less vulnerable to changes in size or task. They also also found that

ability was more important than group size in determining performance. While the

results are not always consistent they suggest a relationship between group size and

ability. Resea¡ch about ability and performance should, therefore, either control or

correct for group size.

Task Type

Task type also influenced the relationship between ability and performance

[Tziner,1986]. The tasks used in ability research a¡e varied, but with the exception

of the work of Tziner, they are rather simple. The tasks that have been used include

the NASA moon exercise (a cognitive task) [Yetton and Bottger,1983], operating army

tanks [Tziner,1986] and IQ tests. Tasks can be classified by whether they are manual

or cognitive and by the level of group members' knowledge. Management research

probably requires tasks which rely on part of the knowledge of the members be general,

and part to be the specific knowledge of individual members. Tasks can also be

classif,red into those which are collaborative or those which are co-operative. A
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collaborative task requires all the members to work on one exercise at the same time.

It is a joint effort. A co-operative task requires that each member performs a

subtask to achieve an overall objective (e.g. as in Tziner's Army tanks). Because of

the ease of devising collaborative tasks in experimental situations there has been

more research on this type of task than an co-operative tasks. As the management

literature has been primarily concerned with controlling direct labour, manual tasks

have been used morc frequently than cognitive tasks. In budgeting, a cognitive co-

operative and collaborative task is involved. The more managers specialise, the more

co-operative the task will become.

Aggregation also influences the relationship between ability and performance

[Tziner,1986]. Tziner argued that the mix of ability levels within a group will

affect performance. He says;

"Hill (1982), Shaw (1976), and Steiner (1972) conclude that members' task-relevant
abilities simply combine in an additive manner. In their view, each member
contributes to group production in a direct proportion to his or her task relevant
ability, irrespective of other members' task-relevant abilities. The higher a
given member's task-relevant ability, the better the gtoup's performance. Yet some
research results indicate that group performance often differs from this simple
additivity (Rohrbaugh,l981), both for better and for worse. On the one hand, there
are reports of positive nonadditivity, when groups seem to accomplish more than
the sum of their parts (Egerbladh,1976). On the other, there are cases of negative
nonadditivity in which effrcacy falls below that predicted from individual task-
relevant skills and talents. These have been excellently discussed by Hackman and
Morris (1983) under the rubric of 'process loss'. These deviations from additivity
have attracted some ad hoc theoretical explication. Laughlin and Johnson (1966),
for example, link positive nonadditivity to the combination of unique resources,
each necessary for a separate task facet. Alternatively, Secord and Backman (1974)
have argued that negative nonadditivity, or the inhibition of group production, is
due to the feelings of anger evoked by pairing with inferior partners."[Tziner,
19861.

Tziner also suggests a need for a theory on aggegations. He proposes the use of

Equity and Simila¡ity theory.

Yetton and Bottger [1983] had a different approach to aggregation. They found

evidence for a 'best-member' strategy and concluded that a group's performance is

Iargely determined by the performance of the best member. The other members in the
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group serve to enhance the performance of the best member. Their ability determines

their degree of influence on the best member.

Conclusion

The measure of ability which is used is an important component in ability resea¡ch.

In budgeting research a simple measurc such as an IQ test is probably inadequate as

the task requires specifr.c skills and knowledge such as costing techniques. An

obvious and non-obtrusive measure for this research is cost accounting coursework

grades. They provide an individual measure of the appropriate skills mix which

includes the list of types of abilities listed above (memory, numerical, specif,rc

knowledge etc.). The motivation levels should also be simila¡. The examinations and

the task were awa¡ded grades towards the degree. A student motivation level towards

the entire course could be expected to change little for specific facets of that

course.
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cHAPTER a: THE MOTIVATION MECHANISM

lntroduction

It is not obvious how group compatibility influences the group's performance. This

section reviews the literature dealing with the relationship between compatibility and

(i) norms, (ii)motivation theories and (iii)goals. There is a complex inter-

relationship between goals, motivation and compatibility. For example most theories

of motivation have an interpersonal dimension. A link between compatibility and

motivation may indicate a relationship between compatibility and performance.

Figure 4.1 Motivation Variables

NORMS

The association between group norrns and performance will be considered. The

suggestion that a compatibility affects performance by ensuring 'loyalty' to the

group's norrns is questioned. Even if this assumption were found to be correct it

still does not explain any association between compatibility and performance.

Schutz t19661 argued that compatibility leads to cohesion. Goodman [1987] observed

that it is widely believed that cohesion leads to group nonns which provide the social

control that allows the group to perform. For example, Milgram's [1974] research

GOALSCOMPATIBILITY

NORMS FEEDBACK

MOTIVATION

PERFORMANCE
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suggested that social control (obedience) is very strong, once norlns have been

established. Goodman t19871 reported that: 'norms and cohesiveness are the two

central social-psychological concepts in a model of group effectiveness. Cohesiveness

captures the energy and effort members will allocate to the group task and norrns

identify the ways to channel that effort'. Steers t198U wrote that, 'Norms afe a

standa¡d that is shared by group members and which regulates members' behavior'. It

appears, therefore, that norms form to deal with the interaction processes in a group.

They must be a compromise between the independence needs of individual group members

and their needs for group help.

McGrath t19841 suggested that norms provide group members with a frame of reference

for understanding the task and for uniformity of action. They eliminate the need to

use personal power and they make the group more eff,rcient (outpulinput). However,

surely certain goals may be more effectively achieved achieved without some norms and

norrns cannot be expected to be present for every aspect of a group's activity. How

nonns are converted into an increased effectiveness (achieving goals) is not made

explicit. If they do lead to effectiveness then there must be a direct link between

efficiency and effectiveness. The existence of such a link is not obvious but it may

work because less time is spent on co-ordinating activities more will be spent on task

output.

Hare [1976] believes that there are implicit norrns. He cites the studies of Asch

t19651 who used lines on a chart and the autokinetic effects of moving points of

light. Hare lI976l suggested that a conflict of interests may make norrns explicit.

He suggests, for example, that if one member takes what the majority or dominant

members of the group consider to be too long over a coffee break, then the anger

expressed by the majority will 'corect' the deviant member's behaviour. He lists

the possible rcsponses available to a deviant member. The choice of appropriate

response will depend upon an assessment of the 'cost of deviation' [Homans,1950]. The

alternatives include conforming to the norm and reaping the group's rewards (intrinsic
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and extrinsic), attempting to change the norm, or leaving. These alternatives

suggests that norms are dynamic rather than static. For example, if a few people left

the group then the norrn may change. If a charismatic member broke the norm it may

also change. It also not clea¡ how much effort would be required to change a noÍn.

Hare [1976] suggested that the presence and importance of nonns depended on such

things as task ambiguity and the personality of the members. He believes that high

anxiety, low neuroticism, high field dependence, high authoritaranism and/or self

confidence would be more likely to accept norns. Expectancy theory suggests that the

expected rewa¡ds and their attractiveness would also influence whether norrns were

accepted. This suggests that norrns a¡e flexible and situational.

Goodman et al [1987] posed some important questions which required answering before

group nonns could be understood. One of these questions was how can the existence of

a noÍn be established. What is the relevance of their distribution (acceptance)

through the group? How they are transmitted? How they are enforced and how easily

they can be changed? These questions are important for this study. For example, a

forecasting group might have norms about communication but will it have static

unmovable norrns on performance or efficiency? The answer to these questions may

depend on the nature of the task. With forecasting does each round of the annual

forecast have the same norms? What does feedback do to norms? Unless questions are

answered, an assumption that a group will 'automatically' establish norns of, say,

acceptable forecast accuracy cannot be made.

Much research about the existence of group norrns has used either laboratory

experiments using trivial tasks [e.g. Asch,l965], or repetitive manual tasks [e.g.

Homans,1950;Seashore,I954l. In these later experiments the groups were satisfying the

demands of managers. Typically they were trading off a fair return for the wages

received and a favourable reappraisal of their piece rates. These findings may not be

applicable to the higher cognitive tasks involved in middle management. Further,
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Goodman t19871 questions whether this research indicates if the formation of nonns or

whether it simpty records an historical statistical fact. Goodman also questions the

relevance of the cohesion of the g¡oups in these studies. Members were often

independently producing a clearly visible output which was on display to co-workers

earning a simila¡ wage rate. Typicatly they would have to perform to a standard that

allowed the other members of their group to eam their wages. The controls were

explicit, and allowed little room for expressing discontent with group members through

decreased performance. He also asked how the researchers knew that norms existed as

it was usually the researcher's opinion that was rcported rather than the results of a

survey of the group members' opinions.

These criticisms of the research on norrns and the lack of agreement on their nature

and influence suggest that they are an unacceptable explanation of management gFoup

performance. A more useful approach may be to look at goals and motivation as the

mechanism that links compatibility and performance.

MOTTVATION

'Motivation is the process of initiating conscious and purposeful action. It is the

key to initiating, driving, sustaining, and di¡ecting behavior' [Segel,1989]. This

definition probably includes, 'being more effective in achieving a goal' [Shaw,1983].

In his summary of the compatibility research Shaw t19831 says that: 'compatible groups

are more effective in achieving group goals'. Given Segal's definition of motivation,

this suggests an association between compatibility and motivation. It is usually

assumed that situational va¡iables can alter the level of motivation. House [1971]

suggests three classes of situational variables. They ale path goal clarity,

performance appraiser's behaviour, and the personal needs of the actors. Most of the

theories on motivation concentrate on the third class and assume that the individual

is working alone. However, House's expectancy theory takes an approach which is more

relevant to group interaction. 'The subordinate views the superior's behavior as
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legitimate only to the extent that he perceives it either as an immediate source of

satisfaction or as instrumental to his future satisfaction. For example, subordinates

with high needs for social approval find warm interpersonal superior behavior

immediately satisfying and therefore legitimate. On the other hand, subordinates with

high need achievement desire clarification of path goal relationships and goal

oriented feedback from superiors. The perceived legitimacy of the superior's behavior

is thus partly determined by the subordinate's characteristics'. [Rohen and

Livingstone, 19751. This suggests a clear, if implicit, connection between motivation

and interpersonal compatibility.

A major difference between group and individual performance is the motivation received

from peer interaction in the former. The classic theories of motivation constantly

refer to these interpersonal aspects. For example, the 'need hierarchy' theories of

motivation [Maslow,1943;Wahba and Bridwell,l976] suggest that most gtoups give

priority to survival (lower level) needs over interpersonal (higher level) needs. The

lower level needs stress individual variables but most of the higher level needs

involve peer interaction. Examples of these higher level needs include social needs,

self esteem and self actualization.

Many writers have criticised Maslow's theory [e.g.Korman,I977f and some aspects have

not been empirically supported. In some cases interpersonal needs are so strong that

they can take priority over survival needs. For example, there ¿tre cases of people

dying for loved ones or for authority figures, that is, for interpersonal needs.

Despite these criticisms, Maslow's theory is still useful as a classification of

motivators into physical needs and interpersonal needs. Alderfer [1972] rearranged

Maslow's five basic needs into three. They were existence, relatedness (interpersonal

needs), and growth (self-conhrmed esteem needs). Alderfer has also placed physical

needs ahead of interpersonal needs. Whilst this ranking may be questioned, Alderfer

still believes that interpersonal needs can motivate. The theories suggest,

therefore, that group work influences motivation levels through satifying
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interpersonal needs.

McClelland t1961;1962;I9751suggested that a need to achieve is a major motivator and

that different people have different achievement needs. He also mentioned the needs

for power and affiliation as important variables which influence management

motivation. These two va¡iables are similar to the authority and the

affection/inclusion dimensions of Schuu's interpersonal instrument. Achievement

needs may be conelated with expressed authority or the need for achievement may

result from interpersonal needs. This is an empirical question. Empirical work has

supported the achievement motivation theory. When the theory was extended

[Atkinson,1977l to include expectations of success and the attractiveness of the task,

it was found that laboratory experiments also supported the theory. Future research

could test for a correlation between achievement needs and interpersonal orientations.

Although the construct 'satisfaction' may be difficult to define and measure,

motivation during long term cognitive tasks is generally believed to be a function of

satisfaction [Herzberg,1966]. Herzberg's motivation-hygiene theory considers the

sources of satisfaction. He suggests that the presence of some items may cause

dissatisfaction but decreasing them may not lead to positive satisfaction. Empirical

work on the theory [Schwab, Devitt and Cummings, 1971] suggests that while

satisfaction may lead to improved performance, dissatisfaction may not lead to

unfavourable performance. Generally, being satisfied appears to have some link to

interpersonal needs. For example, a person working in a compatible group or situation

may feel satisfaction regardless of the situation or task. Shaw t19831 in his summary

of the compatibility research says that: 'compatible groups' members are more

satisfied than members of incompatible groups'. The connection between satisfaction

and compatibility suggests another link between compatibility and motivation.

Equity theory [Adams,1963] is based upon the concept of relativity in interpersonal

relations. It suggests that feelings of relative fairness may influence motivation.
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Whilst the empirical evidence is consistent with the theory fi,eventhal et al., 1969]

it is often hard to determine exactly how people establish what is fair. The theory

suggests that group members subjectively calculate an inpuVoutput ratio, a¡rd use it

to compare their own efforts against their rewards. Cosier and Dalton suggest t19831

that there is a need to include trends, time lags and perceived prior inequalities to

have an understanding of how equity affects motivation. However, the theory does

suggest yet another dimension to the relationship between group work and motivation

It provides a clearer indication of how the group work influences motivation levels.

It has also been suggested that motivation is a function of the subjective perceptions

of expectation that a specific action will lead to a particular result, and the

satisfaction that will gained from that result [Lewin,l951; House,1971]. Rockness

ll977l expanded this idea to include multiple outcomes. The Expectancy theory

implicitly assumes a superior-junior dyad and suggests ways that a superiorl might

motivate a junior. It assumes that the superior is not included in the group's

compatibility scores (e.g. with a diverse shareholding).

Vroom tlg&) extended the Expectancy theory to include the anticipated feelings of

satisfaction (valence) that will flow from an outcome. Galbraith and Cummings [1967]

divided Vroom's satisfactions into intrinsic (within oneself¡ and extrinsic components

(given by others, e.g. praise). These satisfactions have an interpersonal

compatibility dimension. Personal satisfaction may result from satisfying basic

interpersonal needs. Acts such as peer appreciation, reducing task uncertainty by

establishing group satisfying nonns and a general opportunity to co-ordinate values,

all bring intrinsic satisfaction. Intrinsic and extrinsic satisfactions are not

mutually exclusive. For example, extrinsic satisfactions may result from explicit

acknowledgments by other group members of one member's performance in the group.

The theory also indicates the problems which amy be posed by a group which sets a

1. A superior being defined as one who controls the allocation of resources.
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forecast goal that it cannot achieve. The model predicts that a forecast goal

perceived as un-achievable will demotivate the group compared to a target that the

group feels is achievable. The goals literature introduces a moderating variable. It

suggests that a highly motivated group faced with a difficult task will only be

demotivated if it does not have the rcsources and/or is unable to formulate a strategy

and sub goals to achieve the main goal. The expectancy model also suggests that

effort must be rewa¡ded so there is an expectation of rewa¡d for effort. This

highlights the importance of feedback. This echoes Parkinson's [1957] wry comment

that 'organisational stagnation occurs when the reaction for successful acts is the

same as for unsuccessful acts, mainly none'. Expectancy theory, therefore, provides

an explanation of how group work influences members' motivation levels.

Tziner and Eden t19851 question whether the motivational levels of a group member is

influenced by the motivation levels of others in the group. Their study examined both

ability and motivation levels. They concludd that:

'composition effects were found for ability but not for motivation. Motivation
contributed only additively to crew perfoÍnance, the impact of one person's
motivation on crew performance being in no way dependent on the motivation of the
others. Different members' levels of motivation do not interact as their abilities
do. Thus, how people perform together is determined in part by their similarity in
ability, but not at all by their similarity of motivation. This finding confirms a
simila¡ result already reported by Bouchard [1969] referring to collaborative
tasks. Also conspicuously absent were any interactions between ability and
motivation that could have been anticipated relying on the dictum that performance
= Ability x Motivation, suggested by Vroom t19641. It is possible that the Ability
x Motivation interaction needs to be tested only with individual performance as

the dependent variable and that the interaction gets somehow dissipated when
individual efforts a¡e combined into group output as in the present experiment.
However, it is also possible that Vroom's longstanding dictum, though plausible,
convincing, and widely quoted, is a poor explanation of actual behaviour. The
measures employed in the present experiment were demonstrably reliable and valid
and detected both main and interaction effects. Therefore, Ability x Motivation
interactions would have been detected had there been any. This is in fact
consistent with Campbell and Pritcha¡d's conclusion U9761, following their review
of the literature, that the attempts to account for additional variation in
performance by some multiplicative combination of motivation and ability variables
have been unsuccessful'.

As mentioned earlier, there are some doubts about the independence of ability and

motivation. V/hat is measured as ability may be motivation.
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GOALS

Goodman t19871 has cast doubt on the belief that norms influence performance. Locke

et al. [1981] suggest that goal theory provides a better explanation of the

relationship between compatibility and performance. The two approaches a¡e not

mutually exclusive. Locke et al. [1981] define goals to include notrns, although,

goals are usually considered to be more explicit and have to be set. In addition,

norrns are usually discussed in the context of group social behaviour whereas goals are

associated with directing activity.

l,ocke et al. [1981] define a goal as that which an individual is trying to accomplish,

or as the object of an action. A goal is similar to a "purpose" or an "intent". They

reviewed the resea¡ch on goal setting and task performance and concluded that setting

goals enhances performance and that there was little evidence that personal

differences influence this result. Goals moderate the direction, the level and the

duration of effort. They assert that this result is one of the most robust and

replicable in the psychology literature. In a more recent survey of Canadian firms,

Simons t19S8l also found a correlation between tight budget goals and performance2.

The provisos to these results is that the goal must be considered worthy of attempt

and must be accepted by the actor. Locke et al., therefore, suggest that goals are a

motivational device in their own right. "All-encompassing theories of motivation based

on such concepts as instinct, drive, and conditioning have not succeeded in explaining

human action. Such theories have been gradually replaced by more modest and limited

approaches to motivation. These approaches do not presume to explain all motivational

phenomena; their domains ars more restricted. The study of goal setting is one such

limited approach"[p.I25]. They argue that goals give direction: "most fundamentaily,

goals direct attention and action" [p.131]. The usefulness of goals as a motivation

theory is that they involve directed activity and not just activity per se.

2. ìilhile rhese findings furrher confirm goal theory, the quality of this particular piece of research must be questioned.
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Locke et al. distinguish between goal difficulty and task difficulty. They suggest

that "goal diffrculty specifies a certain level of task proficiency measured against a

standard, whereas task difficulty refers simply to the natr¡re of the work to be

accomplished". However, the two may be linked as a goal can become the task. For

example, consider the cases of a runner trying to break the four minute mile (goal

difficulty) and an engineer trying to design a piece of space equipment (task

difficulty). The runner's goal could be reinterpreted as being the task of

understanding how to improve performance. In the same way a task may become a goal.

The engineer could be said to have the goal of making equipment that works in space.

It may be better to consider task and goals as "two hands that wash each other" with

one being mainly the activity the other being mainly the direction.

l,ocke et al. [1981] divide the attributes of goals into content and intensity.

Content includes clarity, difficulty, complexity and conflict. Goal clariry refers to

how clearly activity is directed by the goal. At a simple level of abstraction the

motivational impact of a goal is assumed to be positively correlated to its clarity.

However, moro compler goals may provide more motivation for more able managers who ars

interested in larger problems. Within limits, goal difficutry is also expected to be

positively correlated to effort. Inter-goal conflicts at a simple level of analysis

would be expected to reduce motivation but for more able managers they may provide the

major source of interest and motivation.

Locke et al. [1981] use the term "goal intensity" to describe an attribute of goals

which is simila¡ to goal commitment. Goal intensity forms during the planning of a

goal and during the process of setting and determining how to achieve a goal.

Intensity is measured using factors such as the scope of the cognitive process, tho

degree of effort required, the importance of the goal and the context in which it is

set. The motivation or direction gained from a goal would also probably be contingent

on the ability of the manager involved. The motivation level of "more able" managers

is expected to be positively correlated to goal ìntensity.
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Expectancy theory, [Rockness,1977] like the other "process theories" of motivation,

mentions the importance of goals. However, goal and expectancy theories are not

completely compatible. Goal theory predicts that harder goals lead to better

performance (within a credible range) whilst expectancy theory predicts lower

motivation from ha¡der goals. There is evidence to support both theories. In

considering this conflicting evidence Locke et al. [p.128] suggests that, "one

possible confounding factor is that subjects may not make their expectancy ratings

conditional upon trying their hardest to reach the goal or to win. Thus, low

expectancy ratings could mean that a subject was not planning to exert maximum

effort".

Hirst [1987] considered the relevance of task uncertainty on the effectiveness of

goals. He concluded that if the task uncertainty is high, then setting goals will be

less effective than when task unceftainty is low. He defined high task uncertainty as

"tasks that a¡e both non-repetitive and open to significant outside influences". One

reason for the impact of task uncertainty on performance is that the cognitive

activity of strategy formulation must be learned [Naylor and Illgen,1984]. A

difficult goal would demotivate only if there was no solving strategy or there was

not an adequate supply of resources. The process of devising a solving strategy

probably depends upon cognitive compatibility. It would be expected that group

members with different cognitive styles would want different solving strategies.

Goal acceptance is another aspect of goal theory. It is tempting to believe that

unless a goal is accepted it will not provide direction. The meaning of the word

"accepted", however, needs clarification. If a task is performed satisfactorily then

it seems reasonable to assumo that the goal has been accepted. If a goal becomes a

norm then acceptance may also be assumed to exist. However, even in these

circumstances an actor may not agree with the goal, and the "hands and the heart" may

not be congruent. There is little compelling evidence of a correlation between

acceptance of a goal and performance. Acceptance is usually measured by answers to
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direct questions Such as, "do you accept the goals...". Locke et al. found some

evidence of higher performance when there were imposed goals. However, these resuits

could be misleading because non-acceptance included the situation where a "reluctant"

actor may have been committed to a harder goal than the one which was imposed. Also,

actors may start a task giving the impression of acceptance but have low expectations,

or no intention, of achieving the goal. Therefore, it could be argued that merely

starting a task is not conclusive evidence of goal acceptance. The determinants of

goal acceptance are not well established. Hanell Í19771used USAF officers3 to

demonstrate acceptance of external goals but their conclusions cannot be generalised

because the actors wefe a carefully selected and highly conditioned group.

Expectancy theory suggests that goal acceptance is dependent on the perception of the

achievability of the goal relative to the rewards for achievement. Acceptance may

also be moderated by intrinsic (achievement needs) and extrinsic (childhood

socialisation, peer and community pressure) needs.

FEEDBACK

L,ocke er al. [1981] also considered the relationship between feedback and goal

serring. Harell's Í1979) earlier study had highlighted their interdependence as his

subjects perceived feedback as a cla¡ification of goals. Locke et al. also concluded

that the two concepts may be inter-related and that the best "direction persistence"

came from the presence of both.

Feedback is part of a post-action control system. It is the provision of information

to the planners and actors about their performance in relation to a goal. Given

feedback, goals or actions may be changed. The type of change may be used to classify

feedback [Otley and Berry,1980]. These include changes to the inputs, to goals, to

the activity or to the control system. The feedback may be formal or informal; it may

use any communication medium (e.g. body language); it may be positive or negative,

3. The subjects had the rank and job ritle of rhe goal setter explained to lhem.
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and it may be provided to an individual or to a $oup.

Feedback has usually been described in mechanistic terms but the literature

le.g.Ezzamel and Hart,1986l also refers to the impact of motivation, trust, control,

self confidence, participation, commitment, self esteem, attitude, learning and

satisfaction. Feedback is assumed to be a major moderating variable on performance.

Gustafson Í19731found no improvement in performance after verbal feedback and a

decline in performance after written feedback. Rockness ll977l used the expectancy

framework and found that feedback improved performance only slightly but signihcantly

improved satisfaction. However, Luckett t19881 reviewed the whole feedback

literature and concluded that the balance of the evidence suggested that feedback does

improve performance.

Luckett t19881 also reported that feedback influenced the level of expectation of

success. Expectation theory suggests that feedback will alter motivation levels for

important outcomes. In this expectancy model feedback is an input rather than a

motivator in its own right. The degree of effort is also probably related to the

expectation level. As long as the expectation of success is positive, a positive

response to feedback is expected. Repeated poÅitil¿e feedback should increase

persistence and efforts provided that the expectation of success remains high and the

outcome is important. The effect of negative feedback on the degree of effort and

persistence is more complicated. Negative feedback on an important outcome may

produce increased effort. Further more, moderating variables may start to act. For

example, the identification of an alternative strategy may alter responses to negative

feedback þuckett 19881. Negative feedback may cause actors to rethink their strategy

and to devise an improved approach which may outperform the strategy of those who

received only positive feedback.

Whether feedback is positive or negative depends upon the receiver's perception. This
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involves assessing the feedback against such things as one's own goals, previous

results, a supervisor's attitude or a peer's average performance. Also, the actor may

be "satisfying" [Simon,1955] rather than optimising. A supervisor or a peer may

perceive feedback as negative but the actor may perceive it as positive.

Luckett comments that the perceived accuracy of feedback is dependent on its

direction, the number of sources and by the organisational (psychological?) distance

between the source and the receiver. The greater the organisational distance the

gleater the perceived accuracy.

The impact of feedback on performance has been found to be moderated by: i) changing

the frequency of the feedback (one becomes "ha¡dened" to criticism with experience):

ii) the use of descriptive objective terms rather than evaluative emotive terrns and,

iü) by displaying a willingness to help. The perception of whether the feedback was

negative or positive might also be determined by these different variables. Luckett

also found that the impact of non objective negative feedback is often reduced by the

sender "diluting" the message. The impact of feedback also appears to be dependent

upon the level of task predictability, the amount of knowledge that is available to

the actor about the task and the ability of the subject to use that knowledge usefully

[Luckett,1988].

Armstrong [1982a] found that feedback increases commitment to a forecasting procedure.

He suggested that feedback is very similar to participation, and is subject to many of

the same contingencies. Pa¡ticipation provides information on performance in much the

same way as with feedback. However, much of the experimental work on feedback and

performance has used a much less detailed form of feedback than is suggested by

participation. Mann ll957l found that feedback affected attitude, and Strickland

t19581 found that increased feedback reduced trust. 'Wason 
[1968a] did not frnd that

feedback changed subjects from looking for confirming evidence to looking for

disconfirming evidence. Cooke t19061 suggested that feedback is also useful for
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reducin g over-confidence.

Feedback provides direction to a motivated $oup in much the same way as goals. The

reduction of negative feedback becomes a goal. The reduction of negative feedback is

also mentioned as part of expectancy (motivation) theory. However, feedback may also

have a motivating influence lNadler, 1979,p.3L1] in its own right. These motivations

partly depend on interpersonal behaviours. "Feedback is seen as contingently leading

to affective and cognitive outcomes, including level of attraction to the group, pride

in the group, motivation, defensive feelings, and acceptance of group problems"

[Nadler, L979,p.309] The direction and the magnitude of motivation for goal

achievement arising from feedback appears to be contingent [Luckett,1988;

Eggleton, 1 9 8 8 ; Ilgen er. aI.I97 9,19 84; Larson, 1 9 841.

First, the effect of feedback on performance is contingent upon the information it

carries. For the maximum effect on performance, feedback should include more than the

task properties (information about the task). It should also include information

about the expected correct response and the judgement strategy being used by the

actor. It should help the actors to determine whether they are going about the

problem in the correct way. Wason's [1968] work on number sequences suggested that

people tended to look for confirming evidence rather than disconfirming evidence.

Feedback about the strategy used rather than about accuracy may have been more useful.

The format, or the way in which feedback is communicated, has also been found to be an

important determinant of its motivational impact. The format may be written, o¡al or

visual. Feedback in graphic form cannot automatically be assumed to be superior. The

empirical evidence on schematic faces [Eggleton,1988] suggested that those using a

graphic form outperformed those using tabulated data. On the other hand, DeSanctis

t19841 using normal graphs and tables, found that those using tables performed

better. If the format is "voluminous", information saturation would be expected.
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Ryback 11967l observes that the detail of the feedback is important. He noted that a

simple feedback on the accuracy (evaluative) of a forecast alone produced different

responses from a more detailed feedback (descriptive) from which mistakes could be

fully analysed.

The source offeedback could be organisational (such as accounting reports), from an

immediate supervisor, from co-workers, from the actors or from the task. The source

of feedback will affect its usefulness. The source will determine the user

perception of the feedback's usefulness, credibility and reliability. The relative

"power" of the sender and the receiver may also be important. Being the source or the

first receiver of feedback gives information-based power that might threaten

interpersonal control needs. Luckett t19881 found that intrinsic (self, task, co-

workers and close supervisor) sources had more influence than extrinsic

(organisational) sources but that perceived credibility may moderate its

effectiveness. Interpersonal orientations may also effect the relaúve usefulness of

rntnnsrc sources.

Accepting the limitations [Becker,I967] of her experiment, Cook 11967) found that

attitude and performance wero positively correlated with the frequency of feedback.

Chhokar and V/allin U9841, however, found that performance was not affected by

changing from a weekly to a fortnightly feedback. There is probably an optimum amount

of feedback especially when dealing with data containing random elrors. Whilst more

feedback might provide more initial commitment and intrinsic motivation, too much

feedback could cause confusion between random errors and trends. Mock [1971] found

that learning decreased considerably after a few periods. This was consistent with

læarning Curve theory. The impact of feedback would be expected to be lower for

experts. Ifreceivers believe that they understand a situation then negative feedback

would probably be attended to less enthusiastically than in other circumstances. This

result may also be predicted from Anchoring Bias.
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Much of the feedback literature is primarily concerned with individuals. Feedback to

groups is more complicated. Nadler Í1976,1977 ,1979) suggested that group members

often blame others for negative feedback but claim positive feedback for themselves.

This may lead to interpersonal pressure within the group and to changes in group

cohesion. He found that "group attraction" 11979,p.3241 was determined partly by

feedback. The maximum effect on cohesion was achieved by providing individual members

with feedback as well as providing feedback on overall group performance. He found

"less interpersonal strain" 11979,p.3241 from providing only group feedback. He also

found that a close group is likely to pay less attention to external feedback, to

communicate feedback within group more quickly and to be more likely to modify

negative feedback to individual group members. Even when group cohesion increases

with feedback, changes in the group's performance (or attitude) depend on the group

acceptance of the external feedback.

Some behavioural reactions (e.g. heed the feedback but discredit the source) to

feedback were mentioned above. There are also cognitive and affection problems in

interpreting feedback. "Cognitive responses involve the reassessment of expectancy

beliefs about task achievement and changes to the individual's own behavioural

standards or goals". Later: "Affective responses relate to the feelings the individual

has to the feedback itself (for example, satisfaction with performance) and towa¡ds

the feedback appraisal system" [Luckett,1988,p.16]. Eggleton t19881 suggested that

scores on a locus of control measure and interpersonal working relationships would be

likely to affect the response to feedback. Hogar:th t19801 wrote that human

information limitations and biases may also influence response to feedback. Staw's

11976) work on entrapment argued that there may be cognitive reasons why the evidence

presented in feedback might be resisted. For example, some people may refuse to

accept their forecast emors until they have gestalt closure on thefu ability to

understand the process being forecasted.

Goldman t19651 suggested that ability may affect the usefulness of feedback. It has
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been implicitly assumed that recipients of feedback have the ability to understand its

ramifications and the ability to design and to implement alternative strategies.

Goldman, working with individuals and dyads, concluded that high ability and low

ability recipients do not gain as much from feedback as medium abilit/ recipients.

This is probably partly because high ability recipients had little room for

improvement and low ability respondents were unable to use the feedback effectively.

He also found that dyads were more responsive to feedback than individuals, with the

highest effect being on low ability dyads. He concluded that the dyad mix of

abilities would affect the response to feedback in much the same way as Tziner U9881

suggested that Equity and Similarity theory would predict the effect of group mix.

Conclusion

The objective of this section was to consider how compatibility was related to

performance.Motivation changes activity into performance. Achievement needs,

interpersonal orientations, goals, equities, expectancies, feedback and perhaps norrns

all appear to affect motivation. The norrns literature appears to be incomplete and

feedback seems to be dependent on many moderating variables. Feedback is information

and therefore dependent on all the factors that affect information. The key variable

appears to be goals. If the group sets or accepts some goals then the motivational

variables become relevant.

4. If ability is a function of long term motivation levels then this provides an ahemative explanation of the response to

feedback.
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PARTICIPATION

The term "participation" suggests group activity. The relationship between

participation and group compatibility is not explicit in the literature. In spite of

the large literature on participation in budgeting, participation has not defined in

detail. Most of the research about participation has been at the individual level

[e.g.Brownell and Mclnnes,1986], even when it has been considering personal

differences [Gu1,1984]. An exception is Chenhall's U9861 work on manager-subordinate

dyads. Much of the research has been concerned with whether goals are more realistic

if subordinates participate in the goal setting process. It is usually assumed that

managers can insist on participation. However, it can be argued that participation is

a personal choice and that managers can only encourage or discourage it in group

problem solving. The degree of participation that actually occurs may be dependent on

the inter-personal needs of the group members. Compatible managers would probably

participate with each other regardless of the level of formal encouragement from more

senior managers. Incompatible managers, on the other hand, would probably resist

participation even when required to do so or when the task warented it. The present

study concentrates on the inter-personal desire to participate.

Participation has been defined as the amount of influence and involvement individual

group members have in the creation of ideas, decision making, implementation and

evaluation of the group's activities [Armstrong,1985; Brownell,1982]. Participation

may be real or perceived. "True", as oppose

"...combining both the availability and exerc

Hart,1987l. True participation means that th

considered. The definition includes the words involvement and infltrcnc¿ both of which

are inter-personal needs and desires5 [Schutz,1966]. The desire for involvement and

influence are less likely to be task specific than personal characteristics

[Schutz,1966]. Much of the early participation research is based on the work of

5. See Schutz's definirions ofinclusion and control, Chaper3.
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French et al. U9661. They used a variable called "independence-needs" which is

rarely referred to in the morc recent budgeting research. The inclusion of this

variable suggests that French et al. believed that some people might not want to

participate in group activities despite managers' wishes. The degree of participation

that satisfies a person will depend upon that person's independence needs. For some,

pseudo participation is enough. Senior managers may attempt to encourage or

discourage participation but if the group members are incompatible in independence

needs then true participation would probably not occur.

There is little understanding of how participation affects performance. "Cognitive

benefits" such as a "clarity of objectives and means" have been suggested [Kren and

Liao,1988l. However, the two studies [Kenis,1979; Mclnnes and Ramakrishnan, 1987]

using the cognitive benefits approach have had inconsistent results. Despite the

problem of determining the factors that influence true participation [Brownell,1982],

they appear to be the simila¡ to those which determine compatibility. These include

good two-way communication, good attitudes, high motivation, and satisfaction or a

feeling of cohesion. Hofstedt t19681 believed that participation acted through

motivation6. Which may result from intrinsic valences, group cohesion, task cohesion

fBecker and Green, 1962], morale, or goal setting [Locke et a1.,1981]. The ways in

which participation may work are, therefore, simila¡ to those for interpersonal

compatibility. There is doubt about the causal direction of the relationship between

participation and performance. "Does democratic supervision cause high performance,

or is democratic behavior a luxury permitted only to supervisors whose subordinates

are already highly productive" ? [Ritchie,l97 6,p.57 ].7

However, the causal direction between group compatibility and performance is clear.

Compatibility is a personal variable which influences performance. Performance would

not be expected to alter personality to any significant extent.

6. The conectiqr between grotrp work and moúvation was mentioned previously

7. Note this again assumes someone "allows" particþation'
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Brownell's review anide t19821 lists some of the variables that have been suggested

as determinants participation. Each of these va¡iables has an interpersonal

implication. The is "culture", which has both national and organisational

aspects. It is suggesæd that the "amount" of participation to maximise $oup

performance va¡ies between cultures. The meaning of "amount" is unclear. Culture is a

complex variable [Kroeber and Kluckholn,l952]. The distinction and the nature of the

relationship between national and organisational culture is also unclear

[Morgan,1986]. Pa¡ticipation and culture have a recursive relationship because the

level of participation is one of the variables often used to describe culture

[Morgan,1986]. Different cultures probably also have different interpersonal

orientations [Schutz,1966] which help to define the cultures [Kroeber and

Kluckholn,1952). The term "culture" may, therefore, reflect different interpersonal

orientations as well as determining the effectiveness of par:ticipation.

Other organisational variables that Brownell suggests may affect the level of

participation include environmental stability, the manufacturing process, task

uncertainty and task characteristics.s One way of viewing the way in which these

va¡iables affect participation is that they put different levels of stress on

interpersonal compatibilities. For example, Schutz's [1966] comments that the task

type will affect the particular group compatibility dimension which is the most

relevant.

Brownell's list also includes group characteristics (including size, homogeneity, and

skill level), the upward influence of the leader, the organisational level of the

group, whether the group consists of high or low achievement needs persons, the level

of trust and the speed with which the task must be completed. This set of variables

has a clea¡ association with interpersonal behaviour. Group size is relevant because

high compatibility is associated with small groups. There is evidence that large

$oups divide into smaller compatible cliques [Knoke and Kuklinski, 1982] to satisfy

8. These include stressful tasks, interesting usks, ambiguous tasks and diflicult tasks.
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interpersonal needs. Homogeneity and trust have also been mentioned as dimensions of

compatibility. Tziner's [1986] work on ability and motivation using Similarity

Theory, for example, suggests an association between compatibility and homogeneity.

The upward influence of the leader also has a compatibility dimension, particularly in

relation to control compatibility. Schutz comments that people with a high wanted

control need will wish to obey seniors. Managers with high wanted control needs would

want to participate with other managers only if they are effective intermediates with

superiors who have control. The group's organisational level would also probably be

correlated with the members' interpersonal scores. People with higher status in an

organisation would probably have greater expressed inclusion and control needs. They

would, therefore, be expected to want to participate. Skill may be used to achieve a

role that is compatible with interpersonal orientation. Skilled people with high

expressed inclusion and control needs would be expected to perform well in group

activities. They have the skills which the group admires.

As well as the list of antecedent variables Brownell also indicates some "consequence"

moderators, which are variables that influence the usefulness of using the

"appropriate" level of participation. Va¡iables such as locus of control and

authoritarian personalities are mentioned. These variables also have an interpersonal

dimension.

SLACK

Participation in budgeting by a $oup carries the risk that the participants will

lower goals or exaggerate the resources required to achieve those goals. This is

described as "building in slack". This "...internal payment to coalition members"

[Leibenstein,l9T9l has often been mentioned in the management, the accounting [Cyert

and March,1963l and the budgeting literature [Onsi,1973; Schiff and læwin,1968,1970;

Chow et aI.,19881. This aspect of budgeting may be a group compatibility issue.
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Building in slack may be viewed in several ways. It may be a pessimistic view, a

sensible buffer against uncertainty, a perception by a thifd party due to an

asymmetric distribution of data, an inbuilt defence against bounded rationality, or

the exploitation of a "normal propensity" in making a a forecast that attracts

resources [Ezzamel and Hart,1987]. Schiff and I-ewin t19681 suggest that slack is

often accepted by all panies and managed in an open manner.

There may also be a problem from not having enough slack. Expectancy theory suggests

that if a gloup is intrinsically motivated, then slack may not be normal group

behaviour. A highly motivated group may be over optimistic. Indeed, the setting of

optimistic goals may be favourably viewed as an indication of high group motivation.

The profit forecasting literature [Cameron,1986] has formed over optimistic goals in

prospectuses this suggests that the fear of public reaction when the actual results

become known has not moderated such behaviour. Cameron ü9861 and Otley [1978] both

suggest that there may be more sympathy for "a trier who failed" than for a pessimist

who is proved correct. An optimistic goal may be established if it is perceived that

the gains from the promise of a high performance are greater than the consequences of

not achieving rhe goal. Given the degree of the random errots associated with

commercial forecasts, the measurement problems, the delays in reporting actual

performance and a high level of competition for resources, optimistic goals (negative

slack) should be expected.

Interpersonal behaviour theory suggests that highly compatible groups would exhibit

less anxiety in goal setting and have more optimistic goals than incompatible groups. 
\

A compatible group would be in more danger of having too little slack rather than too

much. Incompatible groups would be expected to compromise on the goals and to

introduce slack to minimise intra-group conflict. Onsi [1973] reported a positive

relationship between the level of authoritative control and the degree of slack.

Cammann 11976l also suggests that reducing autoritative control has sometimes reduced

slack. The higher the authoritative control (the expressed control needs) the lower
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the likelihood that the group is compatible on control needs. This appears to be

indirect support for the suggestion that incompatible groups would be expected to

build in more slack. Compatibility theory, therefore, provides a moderating variable

in the study of slack.
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members about the impact of interpersonal behaviours on group performance. This would

require the group member to become a "participating researcher'. The members would

need to know why they acted as they did and why the other members acted as they did.

If it was announced prior to the study that such a report was required it would have

altered the behaviour of members. If unexpected interviews were conducted after the

study, then members might not have observed the relevant issues. Further, the

hiera¡chical staff/student relationship and the grading component would have made

impartial rcsponses questionable. If a qualitative study was required, then a

totally different approach would be necessary. It would be necessary to observe

managers at work and in their private lives. Their private behaviour would indicate

their interpersonal behaviour. The study would observe the behaviour of members in a

work group serting given the personatity which they had displayed in private life.

Further, the history and prior experiences of the members would be relevant. The

perspective of the resea¡cher would also be a relevant factor.

McCracken t19881 and Yin t19891 both argue that qualitative resea¡ch is useful for

complex issues which have inter-connected answers. Yin [1989] argues that qualitative

research should be used for the " how or wåy" questions while quantitative research can

be used to ask the "what" questions particularly when the variables can be

manipulated. This study is concerned with issues such as, what effect does group

participation have on performance and to what extent does self-selection result in

compatible groups? The question of wlry compatibility affects performance cannot be

asked until it is clea¡ that it does. The issue of lrow compatibility affects

performance is examined by a survey of the literature. If compatibility is found to

affect performance then qualitative resea¡ch may help in understanding other issues

such as how goals motivate.

The scientific method is useful for resea¡ch that manipulates variables. This study

does consider the manipulation of variables. They include the formation of groups and

the isolation of the task. In a natural setting it would not be possible to test if
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self-selection resulted in compatibility. The task also needed to be isolated. In a

natural setting other tasks would interact with the budgeting task problems.

McCracken [1988] argues that qualitative resea¡ch is more relevant for problems that

have not been clea¡ly defined. It can be used to identify relevant research

questions. In this study the problem was clearly identified.

Qualitative research is not specifically concerned with results that can be

generalised to other situations. This study searches for a general rule about the

impact of compatibility on group performance. The ability to generalise needs a

"sameness assumption'. It is the cornerstone of scientific research. The assumption

is that it is better to examine many subjects as there are more similarities than

differences among individuals. The qualitative approach is to make a detailed study

of individuals or situations, as a record of what occurred in this case.
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METHOD

The Subjects.

The subjects for this experiment were one hundred and sixty third year management

accounting students at Otago University in New 7*aland. These students were in the

final year of a three year degree and at the end of the year they would have completed

the educational requirements to practice as accountants. They had passed university

courses on budgeting and were familiar with the techniques relevant to the task in

this study. The subjects thercfore were reasonable surrogates for junior managers.

They had many of the relevant skills and should not display too much subject bias

[Greenberg,1987].

Horngren and Foster t19871 suggest that four is the optimum size for a budgeting

group. Four has also been found to be an optimum size for work groups and often forms

naturally in work cliques [Goldberg, l97l1' Knoke and Kuklinski, 1982]. Therefore, the

students were asked to arrange themselves into groups of uplo four. As the groups

were required to self-select, it was not possible to insist on the exact number of

members in each group. Forty-one $oups formed. There were twenty two groups with

four members, eleven groups with three members, five groups of wo members and three

goups of one member. The three groups with one member were not included in

considering compatibility scores. However, they were useful for the total ability,

interpersonal orientation and cognitive style tests.

There were sufficient groups for a normal distribution and the calculation of non-

parametric statistics fDane,1990]. V/ith group research there is sometimes a problem

of "mortality'. Calculation of a group score is difficult if any one subject does not

complete the questionnaires. There are two solutions to this problem. First, the

missing score can be treated as blank data and ignored in the group score

calculations. This may result in dubious compatibility scores. Second, the entire
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chapter s: HYPOTHESES and METHOD

HYPOTFIESES

The purpose of this section is to state more precisely what resea¡ch questions will be

tested in this study. After the hypotheses have been stated, the resea¡ch method and

the data analysis procedures will be explained.

Self Selection

The first aim of the study is to test whether members select each other based on

interpersonal compatibility, cognitive compatibility, or ability. Considering each

variable independently, the literature review of these three topics suggested that if

members failed to perceive compatibility problems then group performance could be

affecæd. As the research design for previous studies has typically been to force

subjects into groups, there was no comment on whether the subjects could perceive any

incompatibility. This study will use self selection to test the following set of

hypotheses which are stated in the null form.

Hypothesis la

Ho: If group members are allowed to self select then they will not form

interp e r s o nally c ompati ble gro up s.

Hypothesis lb

Ho: If group memhers are allowed to self select then they will rctform groups of

simil ar c o g ni tive s ry le s.

The expected relationship between ability mix and ability compatibility is unclear. A

group of similar ability suggests compatibility. However, groups of around four which

report themselves as "compatible" often have one member with a very different ability
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level from the other three. This "different" member may have a higher ability and be

acting as a leader or may have a lower ability and be merely "tolerated" for some

reason. Only a general hypothesis can be formed.

Hypothesis lc

Ho: That groups will not form groups in any consistent namer

with regørd to øbiliry.

Ability Mix and Performance

If there are groups with a range of ability compatibilities then the relationship

between group compatibility and group performance can be tested. Performance was

measured using forecast accuracy.

Tziner suggested that Similarity theory and Equity theory predict that group

performance is influenced by group ability mixes. For example, three high ability

group members will improve the performance of a fourth low ability member. Goldman

predicts that goups of similar ability will exaggerate that ability. For example,

high ability groups will ouçerform their individual expectations. The leadership

theories, on the other hand, suggost that group performance is associated with the

ability of the most able member. The second hypothesis is concerned with the

relationship between ability mix and performance.

Hypothesis 2

Ho: That the particular ability mix of the group will hsve no ffict on forecast

accuracy.

Interpersonal Orientation

It was argued in the literature review that groups of members having a high inclusion

Chapter 5: [Page 2]: HYPOTHESES and METHOD



score would prefer working in a gtoup, and thus perform better. It was also suggested

that expressed control scores may reflect achievement needs or competitive attitudes,

and that groups with high expressed control scores may be highly motivated. These two

suggestions will be tested.

Hypothesis 3

Ho: Thot there is no øssociation between a grouP's tolal score on inclusion ønd

itsforecast accuracy.

Hypothesis 4

Ho: That there is no association between a group's total score on expressed

control and its forecasl accuracy.

Schutz suggested, an association between interpersonal compatibility and performance.

Hypothesis 5 tests that relationship.

Hypothesis 5

Ho: That rhere is no association between a group's inlerpersonal compatibility and

itsforecast accuracy.

Cognitive style

It was suggested that incompatiblity in cognitive style may affect a group's

performance. It was also suggested that all the cognitive styles should be present

for maximum performance. This contrasts with the idea that there is a particular

cognitive style which is best for budgeting. An association between the group's total

score in any one cognitive style, and that group's performance will be tested. The

association between cognitive style compatibility and performance is also tested.
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Hypothesis 6a

Ho: That there is no association between the cognitive style mix of ø group and

itsforecast øccuracy.

Hypothesis 6b

Ho: That there is no øssociation between a group's total score on any particular

cognitive style and itsforecast accuracy.

Further, the notion that if one member of a group has particular cognitive skills then

this will effect group performance is also tested.

Hypothesis 6c

Ho:Tlut there is tw association between a group's highest score on bny one

parlicular cognitive style and its forecast 
^ccur^cy.

Two measurcs of compatibility have been separately developed. They are interpersonal

and cognitive compatibility. It is unclear whether the same constructs are being

measured or whether certain cognitive styles have particular interpersonal

orientations. The presence of any association between these va¡iables will be tested.

Hypothesis 7a

Ho: That there is no association befween cognitive style and interpersonal

orientation.

There was some concern that cognitive style is a similar construct to ability. This

relationship will be tested.

Hypothesis 7b

Ho: That lhere is no association between cognitive sryle and ability.
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Feedback

The literature review suggested that the presence of negative feedback would induce

stress and influence grcup performance, depending on its compatibilities.

Incompatible groups would be expected to waste more úme on incompatibilities and have

inferior performance. Negative feedback on compatible groups would be expected to

work to reduce over confidence (optimism) and improve performance. Further, it was

suggested that the impact of feedback would be associated with previous performance

and ability.

Hypothesis 8

Ho: That any association between compatibility andforecøsl øccwacy will not

increase withfeedback, regardless of the group's previous experience or ability.

Performance

Group performance is expected to be a function of ability, compatibility and the

application of the appropriate cognitive styles. The last hypothesis brings together

all the previous hypotheses and tests whether performance is associated with ability,

interpersonal orientations, cognitive style or any compatibility associated with these

variables.

Hypothesis 9

Ho: Thatforecast accuracy is not dependent upon group mixwithregard to

abili ty, i nt er per so nal co mp atibilí ty, o r c o g ni tive c o mp ati bi I iry.
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METF{ODOLOGY

This study uses a quantitative or "scientific method" as the term is used by Abdel-

Khalik and AjinkyaÍI9791. The Quantitative method, meaning nomothesis, is typified

by a hypothetic-deductive approach; measuring and statistically testing pre-dehned

constructs. This is contrasted with the qualitative [McCracken 1988; Yin,1989]

approach. The Qualitative method, meaning ideograpy, includes, "interactionism,

phenomenology, hermenuetics,ethnomethodology, interpretive sociology and

antipositivists of all kinds" [McCracken, 1988]. The present study is not concerned

with the important issues associated with Critical theory lHeld,1980]. Its

ontological perspective is of realism. For example, compatibility and performance are

discussed as if they are objective facts. This approach is widely taken in

contemporary accounting research lChua,1986] and is also extensively used in other

social sciences and natural sciences. Context is achieved through the choice of

subjects, the task used and the problem considered.

Using Burrell and Morgan's sociological paradigms [1979] this study would be

classihed as a "social psychological study" within the b¡oader category of

"functionalism'. Social psychological studies have been described by Hopper and

Powell I19851 as follows.

Social psychological approaches to management accounting ale essentially
comple-mentary to human information processing onss. Both seek to reduce
dysfunctional consequonces of accounting systems by improving their.design. Social
p-sychologists however concentrate on mo:ivation rather than information
þrócessing. Typically their resea¡ch takes a defined budgetary variable like

þarticipati-on ahã relates it to social psychological factors such as interpersonal
relations between peers and supervisors.

Chua [1986] has criticised Burrell and Morgan's classification scheme for its strict

dichotomies and "latent relativism'. She suggests that it is possible for research to

fall into more than one of the classifrcations. The change of "latent relativism"

refers to their use of realist teÍns in reference to social interpretative theories.
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However, the classifications are useful to introduce the issues of Critical theorists.

It is the concern of the writers in Critical theory [He1d,1980; Tinker, Merino and

Neimark, L982) that "scientific research" is undertaken in the social sciences

generally and accounting in particular, to ratify the dominance of capital over

labour. Therefore, they see much of the accounting research as being an attempt

either to emphasise the importance of capital or to provide advice to the controllers

of capital how to more efficiently control labour. They would rather that accounting

research concerned itself with the emancipation of people, including labour, by making

the social controls of language and structures explicit. The supporters of critical

theory believe that the better vehicle for their work is qualitative research. They

are therefore not supporters of the quantitative style ofresearch for social studies.

This study is concerned with group compatibility at any level of an organisation. It

is accepted that its findings may be used by senior managers to ensure better

performance by junior managers. However, the study should be distinguished from

research which is primarily concerned with encouraging employees to maximise their

efforts to achieve the goals of the controllers of capital. The study is not

advocating that the "possibility of control and manipulation constitutive in such

scientific explanations" [Chua,l986]. The findings should also be useful to group

members who wish to explain or manipulate their own immediate environment. The study

does not question the established power base in commercial organisations but if

interpersonal orientations are perceived as an environmental pressure then it provides

some information about how people are controlled by their environment. It does not

consider how the environment determines interpersonal orientations.

Resea¡cher independence is an important issue in research methodology. Although

various levels of participation [Sless, 1986] are possible, qualitative research is

usually characterised by a high level of researcher participation in the task. The

scientific (quantified) method assumes that the resea¡cher is "value free" and an
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independent objective observer. Herzberg t19661 illustrated the impossibility of

independence even in nan¡ral science research. The ontological, epistemological and

human nature beliefs [Belkaoui, 1987] of resea¡chers make observer independence

impossible. In addition, biases and limitations in human information processing

[Rosenthal,1968] may cause problems with the validity of observations. Awareness of

these interaction effects is not suff,rcient to neutralise them [Armsnong,1985]. Even

if the researcher could be made "value free" those who a¡e observed are not. Under

observation the subjects cannot be expected to act in a "normal" manner. Empirical

studies have shown that subjects act to please the observer or at least to make an

impression [Sigall, A¡onson and Van Hoose,1970]. The scientif,rc method assumes that

these problems can be minimised by good research design.

This study assumes that the researcher is sufficiently independent to allow observed

group performance to be generalised to other situations. The assumption of the

independence of the resea¡cher leads to a belief that scientific theories can be

tested [Chua,1986]. This study, therefore uses the hypothetical-deductive mode of

setting hypotheses and testing them. The approach is one of confirmation rather than

falsification. However, the usefulness of the falsification concept is acknowledged.

Following Hempel's U9651 suggested approach, a general principle is frst

established. This is followed by a prior condition and a resulting explanandum. The

main general principle used in this study is that "group compatibility will lead to

increased performance'. The main prior condition is that "the group has accepted the

goals used to measure performance'. The resulting explanandum is that "budgeting

groups consisting of compatible members will more accurately predict the implications

of their decisions than groups consisting of less compatible members'.

The study also adopts the "scientific" stance of searching for constant and causal

relationships. This reflects the realist assumption that variables exist and lack any

self-determination. The critical theorists, on the other hand, argue that

relationships exist only because of long terrn structural language, economic and social
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pressures [Held,1980]. If people are aware of these pressures then the relationship

may change. The approach taken in this study is that these long terrn pressures mould

interpersonal orientation. Self-determination or self-interpretation are not

considered. Schutz t19661 and Keen [1973] both argue that these cha¡acteristics a¡e

stable over a reasonable time period as they are the result of childhood experiences.

Stability of characteristics is a necessary condition for the identification of

universal rules and causal relationships. The rationale for the "sciontific" approach

to research on personality, which üeats people as if they are molecules, is that it

may assist in their emancipation.

The scientific approach, therefore, assumes that groups will settle into a stable

state. It is unclear whether this is the normal behaviour of people capable of "self-

realisation" and "self-interpretive" behaviour who a¡e also able to create their own

social structures. Group members m y choose to make the group compatible and

subsequently choose to make it incompatible. These changes may be to meet the needs

of individual members. For example, it may be unreasonable to expect a single

stimulus (prior condition) such as feedback to cause members to change their

performance. It is possible for human subjects to conduct their own social

experiments. This is not an option which is available to the variables studied in the

physical sciences. "Unlike chemical compounds and other things of interest to natural

science researchers, the people who make up organisations, and thus organisations

themselves, may behave differently if they become aware of the research hypothesis

about them" [Behling, 1980].

This study also reinforces, without condoning, the mainstream accounting researcher's

assumptions about the social world [Belkaoui,1987]. For example, it assumes that

people will accept goals aimed at improving return on capital. The importance of the

traditional ROI goal is reinforced in the subjects' minds. It is assumed that

subjects accept the dominance of capital and that their perforrnance is measured

against this criterion. The study also assumes that there is no collective existence,
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and that a group's goals can be measured by reductionism. A group's goals are the sum

of the goals of the individual members. The need for members to have goals is assumed

from the notion of "purposive behaviour" [Chua,1986]. Further, it is assumed that

group members will be "rational" and "maximise utility'. For example, they will not

like conflict and they will object if they have more work than another member who is

getting the same rewards (psychic or financial). This assumption is questioned by

Critical Theorists.

The task reinforces the notion of the usefulness and relevance of accounting

information for commercial decision making. It is asumed that the data has exact

values and clearly stated relationships with other variables. There are no valuation

or causality problems. It is assumed that the survival of the firm depends upon the

accurate calculation of numbers. This approach reinforces cost accounting as a

rational, scientific, impartial, practical approach to decision making rather than as

a political tool for accumulating power and exerting influence [Tinker, Merino and

Neima¡k,19821. The "political" aspect of cost accounting is, therefore, acknowledged

but ignored. If the political aspect of cost accounting dominates the usefulness of

the "calculation" aspects, then this study would be misdirected in its selection of

the details provided with the task. However, it would not be misdirected in the

importance of group compatibility in relation to performance. If the details of the

task had had more opportunity for political manipulation then incompatibilities would

probably have been more relevant to performance.

This study assumes that incompatibility is dysfunctional, unless it stimulates the

analysis of the problem and leads to improved performance. For individual members,

however, incompatibility may be the result of social freedom or the birth of an

independent creativity [Chua,1986]. The Critical Theorists argue that this struggle

for social freedom or creative independence is a threat to gloup organisers.

Supporters of critical theory therefore, object to accounting research treating

dysfunctional behaviour as undesirable. The issue of dysfunctional behaviour
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highlights the assumption that the group is more important than the individual in

" scientific " accounting research.

It has been advocated [Belkaoui,1987] that researchers should use both a qualitative

and a quantitative approach.

A thread linking
methds of trian
closeness to the
sources of data. Qualitative data and
the interpretation of multi-
used as a critical counter P
anatysis benefits from the perceptions drawn from pen_onal experiences and first
hand observations. Thus entersìhe a¡tful resea¡cher who uses the qualitative data

to enrich and enlighten the poffiait Uick'19791.

The difference between the qualitative and quantitative approaches can be seen in the

measurement of human performance. The scientific or quantitative method would be

inærested in feelings, personality and attitudes only to the extent that they

influence performance. Exponents of this method [e.g.Sekaran,1984; Emory,1985] would

advocatè the measurement of performance, feelings, attitudes and personality followed

by tests for correlation. Qualitative research would be uninterested in measunng

these variables but would rather observe the performance of people and draw

conclusions. The concern would be with how a group achieved its performance, how

goals where changed and how members altered the behaviour of other members.

As the approaches are complimentary both should be used. However, there are some

problems in practice as it is difficult to use one research design for both styles.

This study has, therefore, selected the quantitative method. It concentrates on

measuring the independent and dependent variables while allowing groups the "privacy"

to allow interpersonal behaviours to influence performance. This research framework

is unsuitable for qualitative research. For example, the presence of an observer

would have introduced a member with a "high expressed control" into each group to

which other members would have to respond. The presence of an observer may also

interfere with motivation levels. In addition it would not be possible to question
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group can be disrcgarded. This may cause problems with sample size. It may also

distort compatibility scores. This study used both methods and compared the results

No alteration of group membership was allowed afær the start of the task. This was

necessary to stop the resolution of incompatibility problems which were expected to

alter group performance. Also, scoring would have been difficult. The study includes

a test of whether incompatible groups formed. If alteration of group membership was

allowed then the degree of change might have been a useful measure of incompatibility.

However, it might also have resulted in an insufficient range of compatibility scores

for the correlation tests.

The subject's ages ranged from nineteen to fifty years, were of both sexes and were

mainly of European descent. Twenty percent had previously worked in clerical or

accounting positions in commercial organisations. This information may be useful for

determining subject bias. The groups were not random pa¡tly because they self-

selected and also because it was impossible to randomise all of the non-tested

va¡iables.

Fisherl envisaged an experimental design that was supposed to guarantee reliable
scientihc conclusions, whatever unknown extraneous influences happened to be at
play. But ... unless we rank possible influences in importance, Fisher's
recommendations are inoperable, for they would require innumerably many
randomisations. On the other hand if we agree to make a judgement on what
influences were important, then a surer way of balancing the conditions in the two
groups would be to control for these significant factors. Randomisation as a
remedy for the problem of nuisance variables is therefore either unworkable or
unreasonable [Urbach, 1 985].

Alternatively, it could be argued that the range of dimensions used in this study

includes all the major variables. Ability, personality (which includes friendships)

and cognitive style are reported as the major variables affecting small work-group

performance [Whenon and Cameron, 1984; Tziner 1985; Schutz,1966; Keen,1973]. The

presence of another major variable that affects performance would not invalidate this

l. Donald Fisher pioneered the techniques for testing sutistical hypotheses that have been used for more tha¡l 50

yeafs,
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study. Finding a correlation between performance and the variables used will be

useful in its own right. If intervening or moderating variables are subsequently

found then this would be an improvement of the findings.

THE QUESTIONNAIRES

FIRO-B

A questionnaire designed by Schutz U9661 was administered after the task was

completed. Subjecs werc requested to separate their feeling about their group's

performance from their own feelings about the experience of working in the group. The

difficulty of administering the questionnaire after completion of the task is that the

students' scores might reflect the success of the group. There would then be a

correlation between performance and inclusion scores. This problem is not likely to

affect any of the other tested variables. It was believed, however, that students

could separate their group's performance from their feelings about working in a group.

The questionnaire could have been administered both before and after the task. This

was rejected because of "re-test" problems [Dane,1990]. It would also be difficult to

decide which answers to use if there was a change of scores. The absence of a change

in score would mean that the re-test was unnecessary. If the non-respondents were

different for the two tests then the experiment mortality would be high. In addition,

answering the questionnaires required a significant commitment in time and effort. To

rc-present the test might have caused some resentment which could have been reflected

in non-responses or incor¡ect responses.

The questionnaire could have been administered only before the task. This was also

rejected as many of the subjects had not had previous experience of this type of

teamwork. They would therefore have a problem with commenting on whether they liked

working in groups. Also, it is possible that if the questionnaire were given

immediately before the performance of the task then the respondents could have enacted
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the behaviour which they had recorded. For example, subjects who had recorded that

they liked working in groups might then make a special effort to do so. It is well

recorded that people can change thei¡ behaviour in this way. It is even encouraged in

the role playing literature [Armstrong,1985]. It should be remembered that this

problem is relevant only to the "inclusion needs" va¡iables. It is ha¡d to see how

cha¡acteristics such as ability or cognitive style would be significantly altered by

the timing of the adminisnation of the questionnaire.

The FIRO-B instrument is well established and æsted. Details can be found in the

literature review and the appendix. In the Buro review of the FIRO scales, the

reviewer commented that the: "Reliability of the scales is excellent with

reproducibility coefficients at least 0.8, and most exceeding 0.9. FIRO - B shows

good stability over time with test retest reliability coefficients for its subscales
¡'ri-

ranging from 0.71 to 0.82". In relation to content validity, Liftoñ wrote that:

"Schutz argues that because of the Guttman scaling technique and high reproducibility

coeffrcients, content validity for all the scales is implied if not established.

However, users should keep in mind that the FIRO scales represent an

operationalization of Schultz's theoretical model of interpersonal relationships".

In relation to concurrent validity Lifton concludes that the evidence: "strongly

suggests concurrent validity". For predictive validity he comments that: "the results

suggest some evidence for predictive validity". Lifton expressed some concern over

construct validity. He wrote that the: "evidence for the scales' convergent validity

is minimal". The intercorrelations between scales suggest that a clea¡ construct has

not been formed. For example, people might have both a high expressed inclusion need

and a high wanted inclusion need. Floyd t19881 compared the FIRO-B instrument with a

Living Group Questionnai¡e which was expected to be a simila¡ concept. He concluded

by supporting the validity of FIRO-B. Hurley t19891 questioned Floyd's work because

it relied on self-report. Hurley was unsure whether self- report is as accurate as a

rcport by informed others. He was concerned that the instrument measures

intrapersonal orientations rather than interpersonal orientations.
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Keen's Questionnaire

Keen's information processing styles instrument is less popular than the Myers-Briggs

instrument. It measures information processing style rather than personality.

However, Keen acknowledges that there is a correlation between one of his dimensions

and the Myers-Briggs instrument. He, therefore, provides evidence of the concurrent

validity by testing his instrument against the Myers- Briggs instrument, McKenny and

Keen [1974] reported significant results from the Keen instrument and Johnston and

White [1982] have reconstructed it using "paper and pencil" tests to confîrm its

validity. The questions in the instrument are presented in an "either-or" manner

making it unsuitable for consistency testing using inter-item or split-halves

reliability tests. Keen derived the questionnaire from the performance of the

subjects on a series of tests which provided evidence of concurrent and predictive

vatidity. A lack of inter-correlations between the two dimensions of the measures of

his instrument supports the likely presence of clear constructs. Keen predicts that

people are bi-modal in their cognitive styles. However, he also suggests that some

people do not have developed a preferred style and others can "switch" styles at will.

As the proportion of people who have more than one style is unknown, it is not clear

if a normal distribution of cognitive styles can be expected.

"Faking" responses is a problem with questionnaires. To discourage this, students

were advised that the results could be helpful in their careers. They were informed

that the scores would be used in a resea¡ch project but were no given no details.

This overcomes some of the criticism that there may be "faking" in responses to

"personality" instruments. The situation is different from, say, an interview where

the subjects having linle to gain from giving honest responses. In this case honest

results were useful to the subjects. Any suggestions of situational personality were

reduced by relating responses only to the assignment experience.

Chapter 5: [Page 18]: Hypotheses and Method



The Task

The task used in this study is the non stochastic, budgeting, simulation exercise

designed by Goosen Í19731. Each group manages one company whose performance and

actions do not directly affect any other group. Each group comprises the marketing,

production, accounting and general managers of a small manufacturing concern. The

members are provided with forty pages of information on the cost structure and

behaviour of the simulated company. For example, they are given details of product

costings, machine speeds, replacement costs, running costs, the impact of price,

stock-outs and various marketing policies on sales levels plus the costs of various

sources of capital. Each group must establish a general policy and set specific

objectives from which a budget can be prepared. The budget should provide details of

the resources needed to implement their policies and should also indicate whether the

objectives are achieved. Students are required to appreciate the advantages of having

goals and budgets, without which the submission of "accurate" targets is virtually

impossible. Co-ordination of resource use is required. Guesswork could result in

serious shortages of some resources. The preparation of the budget is the "strategy

formulation" process refered to in the learning and feedback literature. The task is

large, complex, and non-divergent. There is not one correct way of acting and

knowledge of the actions of other goups is of no assistance.

The task requires students to make twenty-five decisions about resources for each of

three periods. For example, they must indicate how much they wish to spend on

advertising, wages, and new machines. They must also nominate capital requirements,

credit periods and planned production units. They submit these decisions as input to

the computer. At the same time they must submit four predictions2 of the effect of

f
¿ their decisions. These predictions are for sales revenue, ROI, closing accounts

payable and the material stock quantity.

2.The ærm prcdiction is used in place of forecast as the latær suggests the prcsence of random variables. The task in this

study did not use any randcrn variables.
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The decisions wete processed by Goosen's computer program (merely a formal algorithm

from the details given to students in the instructions). This progam determines the

effect of the decisions, and produces a detailed manufacturing profit and loss

statement and a balance sheet. Performance for a group is measured as the size of the

difference between the group's predictions and the computer's calculations. It is,

therefore, possible for a group to produce completely accurate predictions. The

complexity of the variables is such that only one group, in one period, achieved no

errors. The task is complex enough to ensure that the students suffer from

inform ation s aturation.

The Performance Measure

An adjusted mean absolute percentage3 is used to calculate the relative size of the

difference between the computer oulput and the students' prediction. Armstrong

[1985,p.346] recommends this as the most useful measure of prediction accuracy for

this type of situation. Other measures were considered and rejected they are

considered below.

The mean error [I(A - F)/n] can be zero if there a¡e compensating errors. It is

primarily a test of asymmetrical error, which may be appropriate if the costs of

optimism are different from the costs of pessimism. It also provides an elror

measurement in units. In budgeting, optimistic forecasts result in opportunity costs

from under-utilised resources. Pessimistic forecasts, on the other hand, carry co-

ordination costs, such as stock-out costs, resulting from over utilisation of

resources. In this study the direction of the error is not important. Further, as

this study requires multiple forecasts using different units (dollars and quantity) a

percentage based calculation is necessary. The mean error measurement is, therefore,

not suitable and is rejected.

3. MAPE(adj) = (E(F - A)/(F + A))/n

Chapter 5: [Page 20]: Hypotheses and Method



V/ith an absolute error measurement tt I A - f' I l, there is no distinction between the

signs. The results are not unit-free making the summation of forecasts with different

units impossible.

If the root mean square error [RMSE = {X(actual - forecast)2] is used then there is no

distinction be¡veen signs. The units used and the size of outliers could have a

significant effect on the result. This could be useful if exneme errors were

prcportionately more costly than small errors. An example would be for high stock

levels. While outliers might be very expensive in budgeting, for the majority of

cases squaring errors results in distortedreports.

One way to provide a dimensionless error term is to report a percentage error. This

also allows forecasts which have unequal absolute values to be compa¡ed. The mean

absolute percentage error (MAPE) is also useful if the cost of errors is more closely

related to the percentage error than to the absolute eror. The measure becomes very

sensitive as the divisor nears zero. The divisor most frequently used in the

forecasting literature is the actual amount. Basi et.al. ll977l prefer the actual

figure because it is at least a figure that actually exists (assuming no measurement

errors). Symmetrical errors a¡e also reported as being of equal size. In the

budgeting literature the divisor is usually the standard (forecast) figure. This is

because of a perception that the standard is set by management and that the actual is

the result of the effort of those being appraised. In this situation the forecast

(standard) may be more stable than the actual.

The MAPE has a bias favouring low forecast values. If (using the actual as the

divisor) the forecast is zero, then the maximum error is lÙ07o. If the forecast figure

is very high then there is no limit to the size of the errors. For a small number of

forecasts it might be more appropriate to use the median as it could better describe

the distribution and be useful for comparing forecasting models. However, large

errors will not be highlighted.
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The adjusted mean percentage error uses the mean of the sum of the actual and forecast

figures as the divisor. Whilst less intuitively obvious than the unadjusted MAPE, it

is symmetrical in its bias and is less sensitive to errors in the actual data. Its

range lies between0To and200Vo. The possible range of errors can be controlled by

including a constant.

Theil [1958,1966] suggested using ttre RMSE in a dimensionless format. He presented

two forms, with the second being concerned with changes in quantities. Armstrong

t19851 argues that the approach is ill-defined, complex and has few advantages over

other measures. It has seldom been used in the financial planning literature.

However, the RMSE can be made dimensionless by using the average actual value as the

divisor. This coefficient of variation gives similar results to MAPE but is more

difficult to interpret.

It would appear, therefore, that if a unitless, symmetrical, direction-free error

measure which can be controlled in its range is required, then the adjusted mean

absolute percentage error is the most appropriate. Its main limitation is a

sensitivity to a low divisor.

There are other advantages in using forecast error as a performance measure. It is

resistant to "satisfying" [Simon,1957,1976] behaviour by the subjects. A group may be

satisfied with a less than optimum result if it saves them work. MAPE as a

performance measure makes satisfying difficult. Only a full understanding of the

variables and their relationships would make it possible for a group to predict its

performance. A group using guesswork in the first period would soon realise that a

sub-optimal result cannot be planned.

In this study the mean absolute forecast error was stated in the range of ÙVo to 30Vo.

The former means a perfect forecast and the latter a very large error. Perfomance was

graded in the range 5Vo to 257o using a linear grading; a zero grade for a 25Vo mean
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error and a IIVo grade for a mean error of 57o. A30Vo error represents the largest

error that could be made from which recovery was possible.

The Setting

The study allowed the task to be completed in the subjects' own time. It is,

therefore, possible to classify it as a freld study, spread over seven weeks,

measuring only personal characteristics and performance. The time allowed is

suffrcient for any inte¡personal behaviour to develop [Bales and Cohen,19799.727;

Hare,l976,p.255l. As mentioned earlier, Schutz t19661 argues that the length of time

the group spends together influences the inter-personal behaviours which are expected

to affect performance. The seven week period should allow inclusion and control needs

to become apparent and may even be suffrcient to allow affection needs to emerge. If

the work load is evenly distributed over four members then the size of the task

requires about twenty hours work by each member. The complexity of the task means

that more abilities are required than for the usual paper and pencil tests. The

freedom to organise meetings and to determine organisational structure ensures that

incompatibilities can be expressed.

The design of the study means that there is no control of the hours invested by each

group in order to complete the task. Gul [1984] suggests that cognitive style

experiments require control of the time taken because the relationships between styles

and tasks can best be measured by having the subjects complete a task under time

constraints. However, in a work situation, it is more a matter of giving priority to

tasks than having to work to imposed time constraints. If cognitive differences do

not affect performance without time constraints then they are not relevant in this

task. While this study is primarily concerned with cognitive compatibility, total

cognitive style scores and perforlnance are also correlated.

The study could also be perceived as a quasi-experiment [Dane,1990]. Subjects are not
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randomly assigned to ability, personality or cognitive style classifications.

Membership of groups resulted from choice.

The key distinction between experimental and quasi-experimental research is the
mannei in which the participanis experience the independent variable. Experimental
participants are randomly assigned to
resea¡ch capitalizes on pre-existing di
such preexisting differences are the foc n
may be more appropriate than their experimental counterparts [Dane,1990, p113].

It is not, therefore, possible to identify a direct cause and effect beween personal

characteristics and performance. It is however, possible to say that personality

cha¡acteristics appear to be associated with performance. The quasi-experiment design

does, however, result in greater external validity than an experimental design.

The perception that this research is a field study is justified on the basis that the

task was a natural event for the students. In addition, there was minimal intrusion

of setting, task or treatment [Dane, 1990]. However, "systematic observation" was not

used as is usual with field studies. As it is intended to generalise the results to

commercial budgeting, the study cannot be regarded as a "E'ue" field study. Field

studies can be used for testing causal relationships. "That field methods a¡e most

appropriate for exploratory and descriptive purposes does not mean that they cannot be

used to add¡ess questions about relationships between va¡iables" [Dane,1990]. "The way

in which field research is typically used to test causal relationships involves taking

an already experimentally tested phenomenon and applying it in a natural setting"

fDane,1990]. This study generalises the results from experiments. Tziner [1985] and

cattell Í197L1have tested ability, schutz [1966] has tested inter-personal behaviour

and Keen ÍL9731has tested cognitive styles using experiments.

Chua [1986] wams of confusing confirmation and falsification. "Confirmation is the

extent to which a hypothesis is capable of being shown to be empirically true, that

is, of describing the real world accurately. Falsification is the extent to which a

hypothesis is capable of being shown to be empirically untrue, that is, of failing to
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describe the real world accurately" [Belkaoui,1987]. This study is not designed to

falsify any of the theories used. It is more an attempt to confirm that the theories

can be used with group self-selection and a large cognitive task. However, given the

statistical nature of the issues being considered it is difficult to either confirm or

falsify. This type of study assumes that the characteristics of people a¡e normally

distributed. Confirmation and falsifrcation of a theory in an absolute sense may only

mean an unusual sample. "There are hypotheses that a¡e neither strictly confrrmable

nor strictly refutable. They are the hypotheses arising from statistical or tendency

laws, that is, statements specifying a loosely specified statistical relationship

between a phenomenon and a large number of va¡iables. Most accounting hypotheses fall

within this category, which makes them neither strictly confrrmable nor strictly

falsifiable ". [Belkaoui, 1 9 87]

Feedback

Luckett U9891 suggests that the type of feedback is relevant. Descriptive feedback

is a detailed explanation, impartially given, which allows subjects to discover

exactly why their performance differed from the objective. Evaluative feedback merely

informs subjects how they have performed relative to the evaluators expectations. It

usually is given in the form of "yes" or "no". Improved perforrnance, with task

satisfaction, is considered more likely with descriptive feedback.

In this study, descriptive feedback is provided in two forms. There is a bulletin of

the MAPE's of all the groups and a printout of each group's actual results in the form

of a detailed manufacturing account and balance sheet, plus some general management

statistics. The bulletin allows inter-goup comparisons and the detailed reports

allow students to discover their particular mistakes.

Subjects can also be provided with either task or process feedback [Luckett, 1979).

Task feedback informs the subjects if their results were near the objective. Process

Chapter 5: [Page 25]: Hypotheses and Method



feedback informs the subjects whether their method was correct. In this study, task

feedback but not process feedback is given. Members can provide their own process

feedback in more detail than is possible from outside the group. Incompatibility is

expected to act through members criticising the processes used by their group.

Extreme compatibility may mean that the group will not generate its own process

feedback. This is the reason why a little incompatibility could result in a bener

group performance than perfect compatibility or extreme incompatibility. A slightly

incompatible group may provide some useful process feedback without spending too much

time and effort on criticising the group's processes.

Nadler ll979l comments that feedback within groups enhances the "equity" motivators.

An inter-group comparison of performance, accompanied by adequate feedback, should

motivate. Within groups there will also be an intra-group comparison, with detailed

feedback. This is also expected to be a powerful motivator. The impact of feedback

on g¡oup performance is, therefore, expected to be significant. This means that a

useful study of group performance must incorporate multi-period tasks with detailed

between-period feedback. The provision of feedback is an important aspect of this

study.

Motivation

In addition to feedback, goals and peer-pressure, direct extrinsic motivation is

provided. While students knew that the Goosen simulation was being used for resea¡ch

they were also aware that the task counted towards a coursework grade. 107o of the

grade for one course was determined by the forecast error. Another 5Vo was earned by

achieving a ROI in excess of 207o. Such extrinsic motivators cannot be easily

generalised to managers completing a budget as part of their day to day duties.

However, the members' intrinsic motivators are provided by their personality and a¡e

more easily generalised to a budgeting situation.
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Motivation to frll out the instruments correctly was provided by informing the

students of the usefulness of knowing their own interpersonal orientation and

preferred cognitive style. The results from the instn¡ments were made available to

individual students.
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EXTERNAL VALIDITY OF STUDENTS AS SUBJECTS.

It is argued that given the type of student and the task, students are reasonable

suïogates for managers undenaking a budgeting task.

In the recent accounting literature students have been extensively used as subjects.

The practice is now so common that in the major journals the use of students as

experimental subjects no longer warrants even a footnote of justification [Schatzberg,

19901. Schatzberg t19901 used unspecified undergraduate and graduate students in a

laboratory market. Elias [1990] used unspecified undergraduate students in an

information processing and conflict study. He cited several authors who also have

used student subjects in similar resea¡ch [Roth and Malouî,L979; Roth and

Murnigham,LSSZ; Notz and Stark, 1987; Chow, 1983, 1988; Aston and Aston, 19881. Chow

et.al. [1988] used forty unspecifred college students in a budget participation study.

Hilton et.al. [1988] used sixty three MBA students in a product costing study.

Surieringe and Weich t19S2l used accounting students in a laboratory experiment.

Chalos and Haka t19901 used accounting and MBA students in a transfer pricing

bargaining study. Schneider and Wilner t19901 used MBA students mixed with managers

in a test of deterrents on financial reporting. Brownell [1981] used accounting

undergraduates and a business g¿rme to study participation-

Typical of the arguments against using students as surrogates is that of Campbell and

Stanley t19631. They are concerned that students are not representative of the

larger management population. They suggest that students are inappropriate on the

basis of age, and intellectual, emotional and social-economic attributes. Others

have identified other differences between students and managers, including,

personality, needs, management potential, wealth, skills, experience, reaction to

stress, and values. Again, "The controversy over using students as subjects in

applied research has been a topic of philosophical discourse and empirical

investigation" [Gorden et.al., l936]. The latter writers reviewed thirty-two studies
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and concluded that the gatekeepers of journals and theses "weigh carefully the

appropriateness of experimental subjects', and ask for a priori theoretical and

empirical justification of the choice of subject. They noted that some journals had

an explicit policy of a vigorous review of resea¡ch that has used students.

The argument about the appropriateness of using students as surogates, however,

appears to be contingent on three dimensions. They arc (i) the research task, (ii) the

type of students and (iii) the resea¡ch objective.

(i) Task

The dimension of the research task was studied by Ashton and Kramer [1980]. They

considered attitudes, decision making/human information processing and consumer

behaviour. The attitude research showed noticeable differences while the evidence on

consumer behaviour was mixed. The evidence on decision making, and the underlying

information processing characteristics and bias, suggested little difference between

students and managers. The results relating to information processing and

interpersonal behaviour do not contradict the psychology literature [e.g.Schuø,1966]

which emphasises that much of the classification of people into types occurs in

childhood.

(ii)Student Type

Students arc not homogeneous. To use first year psychology students in lieu of

experienced bank or personnel managers is not comparable with using, say, accounting

majors from an MBA course to represent management accountants. Further, as Greenberg

t19S7l points out, students may provide a better sample than managers selected from

one organisation. Such managers may be non-random in sex, experience, motivation

levels, cognitive style or interpersonal orientation. Managers of say an engineering

company reprcsent a further sub-selection of the national population, which may be
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better represented by a student group. Mangement groups can be very selective of

acceptable cognitive styles and interpersonal behaviour, demanding both a minimum and

maximum level of motivation. These norrns may not be generalisable to different

industries, sizes of company, levels of management, corporate cultures and operating

environments. Greenberg also points out that much of the research on the usefulness

of student samples merely suggests that the results from one student sample have been

reported as being different from those of another student sample. This does not prove

that students do not represent some larger population. Resea¡ch that used multiple

management groups would be necessary to prove this point. Further, if the student

sample does not give the same results as the management group, could this not mean

that there is evidence that the results of the management based study should not be

generalised?

(iii) Objective

The third dimension of the argument about the use of students surrogates is the

resea¡ch objective, which includes a consideration of the relationship of the reported

resea¡ch with the other research. Some writers believe that the absence of repeated

experiments or at least a methodical progression in manipulating variables reflects

the non-objectivity of the application of scientific methds in the social sciences

[Gephart,1988]. However, experiments may be seen as being part of a family. Students

might be used in a pilot study when access to managers is expensive and/or difficult

(e.g. after bankruptcy). Students might be used when task manipulation (simulation)

is required. Managers might not have the time or motivation for long or repeated

contrived experimental tasks. Also, students might be used to test the external

validity of an experiment carried out on managers.

In this research the student subjects were in the fînal year of their accounting

degree, and many had, or would shortly have, commercial budgeting experience. The

instruments used were testing interpersonal orientation and cognitive styles which are
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believed to be reasonably stable over time. Whilst cognitive styles may change under

stress, for these students a preferred style should have been established. The range

of cognitive styles and interpersonal orientations available in the student group

should be greater than for the management of any one company. Group research requires

many subjects and a budgeting assignment with period end feedback is very demanding on

the subjects' time. There does not appear to be a practical way in which this

research could have been conducted using experienced managers.
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ASSUMPTIONS ANd LIMITATIONS

This section specifies some of the assumptions which are implicit the overall study

and the method.

Group Purpose.

The task in this research concentrated on the planning rather than the control aspect

of budgeting. As a result of this concentration, implementation stresses are not

considered. In some respects this is regettable. A major attraction of group work

is getting a commiunent to assist with implementation problems. The subjects in this

study would perceive the main advantage of being in a group as work and risk sharing,

rather than commitment gaining. The absence of implementation problems reduces

stress and may also reduce the impact of compatibility on performance. However, if

compatibility moderates performance for less stressful tasks then it should be more

applicable to control tasks.

In some cases commercial budgeting dominates a manager's working life. Some managers

work only on budgeting while others see budgeting as only an incidental part of their

employment. The resources and attention which managers apply to planning will

probably reflect this perception of its relative importance in their role. Also, the

importance of getting the plans correct will vary between organisations. The accuracy

of the plan may not always be a determinant of a manager's future income. Some firms

may operate in a rapidly changing environment and regard planning merely as a

mechanism to make managers reflect on the future. For this type of firm, forecast

erTors will not be critical. For the experiment, however, forecast errors were

considered important. In addition the task absorbed only a part of the student's

working life. It is difficult, therefore, to generalise about the differences

between the students' attitudes to the task and those of managers preparing an actual

budget. The task should simply be perceived as a group information processing task.

Chapter 5: [Page 32]: Hypotheses and Method



If it found that group compatibility affects performance, then the results may

indicate the relevance of compatibility to this type of task, which includes

budgeting. The effect of the nature of the task on compatibility should be the

subject of future research.

Group Life.

This research used newly and purposely formed $oups. Although several weeks were

allowed for group members to "get to know" each other, they had little time to gain

experience of the assignment, and of working in a group. The interpersonal behaviour

of a well established management $oup may be different from that of a temporary

group. For example, it is possible that members of a temporary group could suppress

their feelings knowing that the assignment will soon be over. However, this assertion

needs to be empirically tested. It is possible that compatibility does not change

over time. Indeed, it is ha¡d to understand how time could alter personality

variables such as a dislike for working in groups, a need to control others and a need

to be loved. Outright aggressive behaviour may be suppressed, but orientation is

assumed to be stable over time. This orientation may initially mean a concealed

failure to commit fully to the group's activities. Later the explicit incompatibility

may be revealed but both can alter the gloup's performance.

Compatibility theory is not concerned with a comparison of long and short term

factors. It seems to assume that incompatible goups will dissolve in the long term.

That is, in the long term, members will rea¡range themselves into more compatible

groups. This, however, assumes a totally free flow of labour and does not explain how

marginal cases of incompatibility will arrange themselves.

Group Organisation.

The study deliberately avoided imposing internal organisation on the groups. For
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example, no formal leaders were appointed, no attempt was made to establish any type

of hiera¡chy and the task chosen assumed members with equal status. Ha¡e [1976]

suggested that organisational roles would be weak for small groups. He argued that

there would not be enough members to form strong cliques or a hiera¡chy because

communication would be direct. There would be no need for a formal organisational

structure. This point was seen as an advantage of small problem solving groups.

There would be no organisational processes to intem¡pt the group dynamics. Schutz

predicted, however, that if there were any expressed and wanted control needs,

dominant members would emerge. This study assumes that if there is a formal hierarchy

in small management budgeting groups, then it will not cause incompatibility problems

beyond those resulting from interpersonal orientations. Schutz argues that a formal

hierarchy may be a problem only if there is incompatibility of control needs. For

example, if the appointed leader has low expressed control needs and another member

has high expressed control needs then the latter will assume leadership. If the

formal leader and another member both have high expressed control needs then there

will be incompatibility problems. However, this is a compatibility problem and not an

organisational problem. Of course, the leader may have the power to make the group

members act against their wishes. However, this study is only concerned with whether

incompatibilities cause members to withdraw full co-operation and to reduce the

effective performance of the group. Further, although commercial managers may have

different organisational rankings, when a working group is formed, the interpersonal,

cognitive, task cohesion and ability dynamics would be expected to dominate

hierarchical differences. In addition, the organisational rankings may be the result

of long term interpersonal, cognitive and ability dynamics. Therefore, it is probable

that the organisational hierarchy is the same as the hierarchy that would form

spontaneously in a newly formed budgeting group. It was also believed that the

external imposition of formal leaders fàr the experiment would be ineffective as the

group would reÍurange itself or ignore the imposed hierarchy.

In this study intra-goup participation practices were neither controlled nor
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observed. Participation was not treated as an organisational va¡iable and degrees of

allowed participation were not measurcd. This was because participation was perceived

as an interpersonal need, andnot as an organisational va¡iable. Therefore, group

members participated to the degree that suited them. Some groups divided the task

among themselves and met infrequently, whilst others tackled all the tasks

collectively. The level of participation was an indi¡ect measure of the individual's

interpersonal needs. If the degree of participation results in a changed performance,

then interpersonal variables affect performance. Therefore, interpersonal behaviour

influences performance through the groups'participation practices. If there are

advantages in a "tight" budgeting group then low inclusion needs or low connol needs,

resulting in low amounts of group participation will reduce performance.

Group Size.

This study used a group size of up to four people. Ha¡e [976] suggests that there

may be a "natural size" for groups depending on the task. V/hile it was argued that

about four may be the optimum size for budgeting, the size of actual budget committees

is not known. The social network literature supports the notion that management

groups of around four are typical, but it also raises the issue of the "extent" of

membership. The budget group may consist of a "hard core" with other people joining

in a temporary capacity. How these ephemeral members are counted, and the impact of

their interpersonal orientation, is not clea¡. In this study, group size was

determined by the subjects. Most of the groups chose the maximum allowed size of

four. However, once groups had been established it was unclear whether there was

equal application by each member. There may have been "degrees of membership'. This

would be partly determined by the task but also by the interpersonal needs of the

members. It was not, thercfore, possible to compare directly the size of the study

groups with actual budget groups as effective size depends on interpersonal needs.
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Satisfaction.

This study has concentrated on performance rather than satisfaction. The two

constructs are interrelated and recursive. Increased satisfaction may lead to improved

performance and good performance may lead to inc¡eased satisfaction. The dependent

variable "performance', as measured by forecast error, was preferable over self-rated

satisfaction because satisfaction may be dependent on compatibility and performance,

and forecast error is a more "objective" measure than self-rated satisfaction. In

addition, the measurement of satisfaction would have also resulted in a behavioural

dependent variable. It is recognised, however, that satisfaction is an important

variable in the performance of cognitive tasks such as budgeting.

Ability

The study uses ability as a va¡iable. Ability is a complex construct, which is

ultimately defined by how it is measured. In this study ability was measured by

management accounting examination results. The limited psychology literature on work

goups and ability uses I.Q., or general knowledge to measure ability. This study,

therefore, uses a more specific measure than much of the psychology literature. The

extent to which the findings of this study can be generalised to a commercial setting

is dependent on the relevance of examinations as a measure of the ability to produce

accurate budgets. It is assumed that there is a high correlation between examination

results and the ability to manage the task used in this study. Examinations require a

wide range of abilities including interpretation, presentation, motor speeds, memory

and thought scheduling [Cattell, l97l]. Some generalisation of the result may

therefore be possible.

The Budget Task.

Budgeting includes the processing of large amounts of numerical data. However, the
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analysis of the data might require different information processing skills from those

used in actual budgeting. The task required a systematic analysis of the data which

was provided. Actual budgeting, on the other hand, also requires the collection of

the data which is later analysed. The additional task of data collection creates the

problem of managing measurement errors. For example, a buyer might misunderstand how

costs are compiled and set a price excluding rebates on containers. Identifing and

dealing with this type of effor may be more important than dealing with errors in

computing information. This difference means that generalisation of the results

should be limited to group data analysis tasks, rather than to collection and analysis

tasks.

The study task did not use randomised data. Real data, such as sales forecasts, are

often based on random data. The quality of the data changes the nature of the task

and the stresses involved in preparing budgets. For example, not knowing the sales

figure accurately has major ramifications for budgeting. There is a need to build in

"slack" and contingency plans. The "holding back" of resources for contingencies may

be a matter of much concern. These issues are often strenuously debated and are a

major source of conflict. The absence of these conflicts limits the interpersonal

stress to concerns about computation accuracy. Random data was not used in the study

as it would have made performance measures difficult. This difference must also limit

the extent to which the results can be generalised to a real budgeting situation. The

task is a surrogate only for the information processing aspects of actual budget

preparation.

Group Mix

Statistical analysis of group data is not well developed. The more powerful

techniques, such as regression, assume independence and normal distribution of the

variables. Theories such as similarity, interpersonal and equity theory were

developed using dyads rather than groups. It is not clear how to measure something

Chapter 5: [Page 37]: Hypotheses and Method



described as "a mix of all cognitive styles'. Even with a group of only four, the

number of possible combinations is very large. This aspect of the prcsent study will

have to be exploratory. A "data dredging" exercise, using a non-statistical

computerised heuristic sea¡ch of the type outlined by Forsyth [984] and Saltzberg

[1986], does not guarantee an optimum result. Findings would still need to be

explained.

Forecast Error

The study uses forecast accuracy as the performance measure. This measure avoids some

of the problems of a subjective dependent variable such as effectiveness. It is,

however, a very different measure from production output or satisfaction which is used

in most of the classic management literature. Forecast error is not a continuous

measure like ouçut. Error is more discriminate, which makes it harder for the

subjects to "satisfy" For example, subjects may control the input of effort to produce

75Vo or 957o of the target oulput. With forecast error, such a control of performance

is not possible. A failure to understand fully the impact of a variable on the

outcome may result in an error of uncertain size. The task required a large number of

forecasts each of which had a relatively small impact on the overall error percentage.

Therefore, the error is a reasonable reflection of the amount of connol which was

achieved. This assumption is supported by the variance of the enors and their

reduction with feedback. Students did not complain that results failed to reflect

their effort. While not as continuous a va¡iable as output, multiple forecast error

is a more realistic measure of management performance.

The performance measure does not distinguish for the direction of the forecast enor.

In budgeting the direction of the error might be important. For example, to stop

production due to a shortage of materials might be worse than to have a slightly

excessive stock level. Knowing that the direction of the error is important would

probably alter some of the decisions made when preparing a budget. However, it is
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hard to estimate how this would affect generalising the findings from this study.

Goals and Motivation

Another difference between this study and commercial budgeting is the participants'

goals and motivation. Relative complexities aside, the extrinsic goal of the

students is probably the attainment of a high grade. For managers, the extrinsic

goals are probably job security or promotion. Thus, there may be motivational

differences. Other differences in motivation include the subjects' tolerance for

"unreal" problems and the expectations of rewards from positive action. The relevance

of these differences depends on whether they would result in different forecast errors

for the two groups. The students have the demotivation of knowing that their task is

unreal but, on the other hand, their goals are more explicit and quantified. Also,

their feedback is much faster than would be expected in actual budgeting. Locke

et.al. believe that this will lead srudents to higher performance and/or motivation.

This could compensate for some of the differences between students' and ca¡eer

managers' extrinsic motivation levels. The intrinsic motivation to "get it right"

might be simila¡ for a student and a manager. Both could be motivated by such things

as a desire to please or impress other members of the group, or personal satisfaction

from a good perfonnance. This study therefore assumes that intrinsic motivations will

dominate the exrinsic motivations.

Another factor is the group's acceptance of externally imposed goals6. The external

goals may not be internalised. Do students and career managers have the s¿Lme attitude

to externally set goals? The students are accustomed to externally set goals.

Managers' goals are sometimes the result of participation. However, there is a limit

to the extent that managers can determine their own goals. As members of a budget

group, they have, to some extent, been selected as receptive to externally set goals.

6. This study has assumed that acceptance of extemally set goals at ¡he individual level is correlated to wanæd control

scores.
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Thus, the difference between student and managers as goal acceptors may not be large.

Feedback.

The section on feedback noted the asymmetry of rcsponses to feedback. Does the task

feedback have the same symmetry as budgeting feedback? If management groups adopt

external goals (standards), then positive errors (variances) are generally perceived

as a favourable event while negative errors are not. In the study an absolute measure

of error was used. Therefore, all errors would be negative feedback. This difference

may result in a slightly different motivational effect. However, it simplified the

study by removing the need to identify the circumstances when a "positive" error would

be undesirable.

It was also stated in the section on feedback that negative feedback, associated with

clear goals, a coping strategy and enough motivation, could result in positive effort.

Negative feedback was assumed to provide the motivation for an appraisal of the

group's present strategy. Stress was magnified by making the team's performance

public. This argument assumes that the group accepts the goals and rewards of getting

a low forecast error. It was also suggested that highly compatible groups, given

strong negative feedback, would have their overconfidence (optimism) challenged.

Given the right motivation, and a constructive new coping strategy, this should result

in the group achieving a preferable error score in the next period. It is assumed,

therefore, that students will act in the same way as a management group in these

matters. The assumption about coping strategies may be the most suspect. The

students may have the advantage of a better communication system which should help

them learn of alternative coping strategies. The student groups are working in close

physical proximity with other groups working on the same problem. While "copying" is

not feasible due to the complexity of the task, some general guidelines for

alternative smtegies may be available. A possible counter is that managers will

have more experience of their company and of commercial life generally.
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Time.

This snrdy has not controlled for the time taken by each group when making its

decisions. This is because different cognitive styles need different times to

function effectively. A commercial budget is not required to be cpmpleted within a

matter of hours so incorporating an hour limit would have been a¡tificial. Some

decision making, like Tziner's army tank crew task, does have a time constraint but

budgeting does not. Also, the use of an anificial laboratory setting to control for

time would not have allowed interpersonal and cognitive incompatibilities to fully

develop.
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CHAPTER 6: DATA ANALYSIS AND RESULTS

Introduction

This chapter presenrs the data analysis and the results. It is divided into four

sections. They are; (A)interpersonal orientation; (B)cognitive style; (C)ability and

(D)the interactive aspects. The final section of the chapter considers the inter-

correlations between the other three variables and an overall performance model. A

discussion of the results is presented in the final chapter.

The general approach is first to report the descriptive statistics, followed by some

Pearson correlations to identify useful associations. Given the potential for some

non-linea¡ relationships a parabolic function was also occasionally used with some

regressions. Finally, the results from the correlation tests were used to select

variables for an overall regtession model.

A. INTER-PERSONAL ORIENTATION

This section (Part A) of the chapter is arranged as follows

Contents

4.1 Individual Scores

4.1.1 Expressed Inclusion

^.I.2 
Wanted Inclusion

4.1.3 Expressed Control

4.1.4 Wanted Control

4.1.5 Expressed Affection

4.1.6 Wanted Affection

A.1.7 Intercorrelations
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A.2 Group Scores

A.2.I Group Expressed Inclusion

A.2.2 Group Wanted Inclusion

A.2.3 Group Expressed Control

^.2.4 
Group V/anted Control

A.2.5 Group Expressed Affection

A.2.6 Group Wanted Affection

4.3 Forecast Error

4.3.1 Period 1

A.3.2 Period 2

4.3.3 Period 3

4.4 Group Scores Against Performance

4.4.1 Total Wanted Inclusion and Performance

A.4.2 Total V/anted Control and Performance

4.5 Self-selection and Compatibility

4.5. 1 Reciprocal Compatibility Inclusion

^.5.2 
Reciprocal Compatibility Control

4.5.3 Reciprocal Compatibility Affection

4.5.4 Originator Compatibility Inclusion

4.5.5 Originator Compatibility Control

4.5.6 Originator Compatibility Affection

A.5.7 Interchange Compatibility Inclusion

4.5.8 Interchange Compatibility Conrol

A.5.9 Interchange Compatibility Affection

4.6 Compatibility and Performance

4.7 Feedback

A.1 FIRO-B INDIVIDUAL SCORES1

l. Fora complete listing ofthe data see the appendix
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The descriptive statistics of the scores from Schultz's interpersonal instrument

(FIRO-B) arc presented f,ust. These are the scores of all ninety-seven subjects used

in the study. The possible range of scores is from 0 to 9 with an expected mean of

4.5.

It was necessary to deal with the data from incomplete groups. An incomplete $oup

occurs because one member of the group does not provide a useable reply. In this

study the data were analysed two ways. Firsg all missing data was treated as

"blanks" when input to the computer. Second, only groups with a full set of replies

were used. It was found that the results were not significantly different. Therefore

it was decided to present the data only from grcups for which there was a complete

set of data.

4.1.1 Expressed Inclusion (EI).

For expressed inclusion the mean and the mode are fairly close but there is some

negative skewness. The distribution is a little platykurtic even thoughthe 997o

confidence nmge is 3.38 to 4.27. The details are seen in the frequency table (Table

4.1.1). The Kolmogorov-Smirnov (K-S) test suggests that the distribution is probably

not normal. However, this non-normality is mainly due to the small number of "2"

scores (see the frequency distribution). The U.S. national norm data reported in

'Whetten and Cameron [1984] states that 50Vo of subjects were between 4 to 7 with a mean

of 5.4. This sample, therefore, has a nÍurowerrange of expressedinclusion scores

and a mean below the reported U.S. national norrn. This could be due to either

cultural or professional differences.
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Table 4.1.1 Expressed Inclusion (EI) Scores

Number Percent

3 3.1Vo

10 10.3 Vo

5 5.2 7o

21 2L.6 Vo

24 24.1 Vo

14 14.4 Vo

18 18.6 7o

2 2.I Vo

EI Cumulative

3.17o

13.4 Vo

18.6 Vo

40.2 Vo

64.9 Vo

79.4 Vo

97.9 7o

100.0 Vo

0

1

2

3

4

5

6

7

97 100.0 7o 10O.0 Vo

Minimum = Q

Maximum - J

Mean = 3.8

Median - {

Mode - {

Standard deviation = 1..'7

Standard error of the mean = 0.17

99 Vo confidence interval around the mean = 3.38 - 4.27

Skewness = -0.34

Kurtosis = 2.45

Kolmogorov-Smirnov statistic for normality = 1.33

4.I.2 Wanted Inclusion

For wanted inclusion the mean and the mode of the distribution of scores a.re not close

and there is some negative skewness. The distribution is rather platykurtic with the
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99Vo confidence range of 3.87 to 5.56. The details of the distribution of scores are

shown in Table 
^.L.2. 

The K-S test suggests that the distribution is probably not

normal, mainly due to the large number of zero scores. The U.S. national norm data

for wanted inclusion states that 507o of subjects were between 5 to 8 with a mean of

6.5. This sample, therefore, has a mean value which is less than the US national norm

Table A.1.2 Wanted Inclusion Scores

WI Number Percent

0 24 24.7 Vo

| 2 2.17o

2 5 5.2Vo

3 2 2.17o

4 6 6.2Vo

5 2 2.17o

6 11 Il.3 7o

7 27 27.8 7o

8 12 12.4 Vo

9 6 6.27o

Cumulative

24.7 Vo

26.8 7o

32.0 Vo

34.0 7o

40.2 Vo

42.3 Vo

53.6 Vo

8L.4 Vo

93.8 7o

100.0 7o

Total 97 1ffi.0 Vo lC0.0 Vo

Minimum = Q

Maximum - 9

Mean = 4.7

Median = $

Mode = J

Standard deviation = 3.2

Standard error of the mean = 0.33

99 Vo confidence interval around the mean = 3.87 - 5.56

Skewness = -0.46
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Kurtosis = 1.6

Kolmogorov-Smirnov statistic for normality = 2.3

4.1.3 Expressed Control

For expressed control, the mean and the mode of the distribution of scores are not

close and there is some positive skewness. The distribution is rather platykurtic

with the 997o confidence range of 2.4 to 3.8. Details are shown in Table 4.1.3. The K-

S test suggests that the distribution is most likely not normal, mainly due to the

high frequency of zero scores. The U.S. national norm data for expressed control

states that 507o of subjects were between 2 to 5 with a mean of 3.9.

Table 4.1.3 Expressed Control Scores

EC Number Percent

0 2L 21.6 Vo

1 15 15.5 Vo

2 11 lL.3 Vo

3 11 11.37o

4 9 9.37o

5 10 10.3 7o

6 9 9.3Vo

7 4 4.17o

9 7 7.27o

Total

Cumulative

21.6 7o

37.1Vo

48.5 Vo

59.8 Vo

69.1Vo

79.4 Vo

88.7 Vo

92.8 7o

100.0 Vo

Minimum

Maximum

Mean

=Q

-9
= 3.1

97 100.0 7o l00.O 7o
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Median = J

Mode = Q

Standard deviation = 2.7

Standa¡d error of the mean = 0.28

99 Vo conftdence interval around the mean = 2.4 - 3.8

Skewness = 0.63

Kurtosis = 2.4

Kolmogorov-Smirnov statistic for normality = 1.5

4.I.4 V/anted Control

For wanted control, the mean and the mode of the distribution are not close and there

is a significant positive skew. The distribution is close to mesokurtic with the 997o

confidence range of 23 to 3.5. The details a¡e shown in Table 4.1.4. The K-S test

suggests that the distribution is probably not normal, mainly due to three high

frequency low scores. The U.S. national norm data for wanted control states that 50Vo

of subjects were between 3 to 6 with a mean of 4.9. This sample, therefore, has a mean

score for wanted control which is less than the US national norm.

Table 4.1.4 V/anted Control Scores

WC Number Percent Cumulative

0

1

2

3

4

5

6

7

6

27

20

t7

8

4

õJ

6

6.2 7o

27.8 Vo

20.6 Vo

17.5 Vo

8.2 Vo

4.1Vo

3.t Vo

6.2 7o

6.2 Vo

34.0 7o

54.6 Vo

72.2 7o

80.4 Vo

84.5 Vo

87.6 Vo

93.8 7o
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8

9

4

)
4.1Vo

2.1Vo

97.9 Vo

100.0 Vo

97 lM.O Vo 100.0 70

Minimum = Q

Maximum - 9

Mean = 2.9

Median - ).

Mode = |

Standard deviation = 2.3

Standa¡d error of the mean = 0.23

99 7o confidence interval around the mean = 2.29 - 3.48

Skewness = 1.07

Kurtosis = 3.26

Kolmogorov-Smirnov statistic for normality = 2.9

4.1.5 Expressed Affection

For expressed affection, the mean and the mode of the distribution of scores are close

and there is positive skewness. The distribution is slightly leptokurtic withthe 99Vo

confidence range of 2.6 to 3.6. Details are shown in table 4.1.5. The K-S test

suggests that the distribution is probably not normal. The U.S. national norm data

for expressed affection states that 50Vo of subjects werc between 3 to 6 with a mean of

4.1. Once again the mean score was less than the US national norrn.

Total

Table 4.1.5 Expressed Affection Scores

EA Number Percent

20

Cumulative

2.1Vo 2.L Vo
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1

2

3

4

5

7

I

t9

11

37

9

t2

1

6

19.6 7o

ll.3 Vo

38.L 7o

9.3 7o

12.4 Vo

1.0 Vo

6.2 7o

2t.6 Vo

33.0 Vo

jl.t Vo

80.4 Vo

92.8 Vo

93.8 7o

100.0 Vo

97 100.O Vo l0f.0 7o

Minimum = Q

Maximum = $

Mean = 3.1

Median - 3

Mode = 3

Standard deviation = 1.8

Standard error of the mean = 0.19

99 Vo conftdence interval around the mean = 2.6 - 3.6

Skewness = 0.97

Kurtosis = 3.97

Kolmogorov-Smirnov statistic for normality = 2.36

4.1.6 Wanted affection

For wanted affection, the mean and the mode of the distribution of the scores are not

close and there is some negative skewness. The distribution is mesokurtic with the

99Vo conftdence range of 4.1 to 5.3. Details are shown in Table 4.1.6. The K-S test

suggests that the distribution is probably not normal. The U.S. national norm data

for wanted affection states that 50Vo of subjects were between 3 to 6 with a mean of

4.8. In this case, the mean for the sample was close to was still less than the US

Total
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national nonn.

Total

Cumulative

6.2 7o

13.4 7o

16.5 7o

23.7 Vo

29.9 Vo

7l.l Vo

83.5 7o

90.7 Vo

94.8 7o

100.0 7o

Table 4.1.6 Wanted affection Score

WA Number Percent

0 6 6.2Vo

I 7 7.27o

2 3 3.lVo

3 7 7.27o

4 6 6.2Vo

5 40 41.2 Vo

6 12 12.4 Vo

7 7 7.2Vo

8 4 4.LVo

9 5 5.27o

97 L00.0 7o 10O.0 Vo

Minimum = Q

Maximum - )
Mean = 4.7

Median = J

Mode = J

Standa¡d deviation = 2.2

Standard error of the mean = 0.2247

99 7o conftdence interval around the mean = 4.1 - 5.3

Skewness = -0.4

Kurtosis = 3.0

Kolmogorov-Smirnov statistic for normality = 2.5
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A. 1.7 INTERCORRELATIONS

Table 1.7a shows the inter-correlation coefficients from the FIRO-B individual scores.

Table 1.7b shows the correlations calculated by Schutz U9661. These correlations and

the differences between them are discussed in Chapter 7.

Table 4,.1.7 a Intercorrelations

EI WI

WI r 0.70

p 0.00

EC r 0.05 0.04

p 0.79 0.82

WC r 0.34 0.41

p 0.07 0.03

EA r 0.35 0.50

p 0.70 0.01

WA r 0.30 0.40

p 0.11 0.03

WI

EC

V/C

EA

WA

EC V/C EA

0.14

0.46

-0.t7

0.38

-0.29

0.13

0.24

0.20

0.08

0.69

0.61

0.00

Table 4.1.7b Schutz's Results

EI WI EC WC EA

.62

.15

.L2

.46

.31

.10

.13

.49

.48 70

25

t7 -.02

00 -.15

4.2 GROUP SCORES

In this section the individual subject scores were accumulated into group totals. The
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ninety-seven subjects made up twenty-nine groups: two with one member; two with two

members; seven with three members and eighteen with four members. Groups of less

than four were proportionately scaled up so an inter group comparison could be made.

The possible range is 0 to 36. There are no US national norms for group scores.

4.2.t Group Expressed Inclusion

The distribution of the group scorcs for expressed inclusion is summarised in Table

A.2.1. The distribution has a reasonable range, with the mean and the mode very

close, and some negative skewness. The distribution is a little platykurtic but the K-

S test indicates a close approximation to a normal curve.

Table 4.2.I Group Expressed Inclusion Scores

Minimum = 6.7

Maximum = 25.3

Mean = 16.1

Median = 16

Mode = 16

Standard deviation = 4.5

Standard error of the mean = 0.85

99Vo confidence interval = 13.9 - 18.3

Skewness = -0.19

Kurtosis = 2.5

Kolmogorov-Smirnov statistic for normality = 9.53

A.2.2 Group Wanted Inclusion.

The distribution of the group scores for wanted inclusion is summarised in Table

A.2.2. The distribution has the largest possible range, a mean and a median which are

very close and two modes. There is some negative skewness. The distribution is a
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little platykurtic but the K-S test indicates a close approximation to a normal curye.

Table A.2.2 Group Wanted Inclusion Scores

Minimum = Q

Ma:rimum = 36

Mean = 19.8

Median = 20

Modes (Bimodal) = 24 & 28

Standard deviation = 8.8

Standard error of the mean = 1.67

99 Vo conftdence interval around the mean = 15.5 - 24.I

Skewness = -0.23

Kurtosis = 2.47

Kolmogorov-Smirnov statistic for normality = 9.56

^.2.3 
Group Expressed Control.

The distribution of the group scores for expressed control is summarised in Table

^.2.3. 
It has a good range, with a close mean, mode and median and some positive

skewness. The distribution is nearly mesokurtic but the K-S test indicates a close

approximation to a normal curve.

Table A.2.3 Group Expressed Control Scores

Minimum - 0

Maximum = 26.7

Mean = 13.6

Median = t2

Mode = 12

Standard deviation = 6.1

Standa¡d error of the mean = 1.15
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99 7o conftdence interval around the mean = 10.6 - 16.5

Skewness = 0.2

Kurtosis = 2.8

Kolmogorov-Smirnov statistic for normality = 9.35

A.2.4 Group Wanted Control.

The distribution of the group scorÞs for wanted control is summarised in Table 
^.2-4

The distribution has a reasonable range. The mean and the median a¡e close but the

mode is quite separate. There is positive skewness. The distribution is nearly

mesokurtic but the K-S test indicates a close approximation to a normal curve.

Table 
^.2.4 

Group Wanted Control Score

Minimum - 5

Maximum = 28

Mean = 12.9

Median = 12

Mode - 5

Standard deviation = 6.1

Standa¡d error of the mean = 1.16

99 Vo conftdence interval around the mean = 9.9 - 15.9

Standard deviation (unbiased) = 6.2

Skewness = 0.88

Kurtosis = 3.15

Kolmogorov-Smirnov statistic for normality = ¡.69

A.2.5 Group Expressed Affection.

The distribution of the group scores for expressed affection is summarised in Table

A.Z.5.It has a reasonable range, a close mean and median and is bi-modal. There is
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some positive skewness. The distribution is platykurtic and the K-S test indicates a

weak approximation to a norrnal curve.

Table 4.2.5 Group Expressed Affection

Minimum = $

Maximum = 22.7

Mean = 13.0

Median = 12

Modes(Bimodal) =8&12
Standard deviation = 4.5

Standa¡d error of the mean = 0.85

99 7o confidence interval around the mean = 10.8 - I5.2

Skewness = 0.83

Kurtosis = 2.45

Kolmogorov-Smirnov statistic for normality = 1.15

4.2.6 Group Wanted Affection.

The distribution of the group scores for wanted affection is summarised in Table

^.2.6. 
It has a reasonable range, a close mean, mode and median. There is some

negative skewness. The distribution is almost mesokurtic but the K-S test indicates

an approximation to a normal curve.

Table 
^.2.6 

Group Wanted Affection Score

Minimum - 4

Maximum = 28

Mean = 18.9

Median = 2O

Mode = 20

Standard deviation = 6.1
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Standard error of the mean = 1.15

99Vo confidence interval around the mean = 16.0 - 21.9

Skewness = -0.79

Kurtosis = 3.1

Kolmogorov-Smirnov statistic for normality = 6.36

4.3 FORECAST ERROR

Performance was measured by forecast accuracy. Before calculating the correlations

between total group scores and performance some descriptive statistics on the

performance measure are provided.

The range of the forecast error is from07o to 30Vo.

4.3.1 Period 1

The distribution of the forecast errors in the fust period is summarised in Table

4.3.1. It shows very little skewness, the range is wide and the mean and the median

are fairly close. It is a little leptokurtic but the K-S test suggests that the

distribution is only a rough approximation to a normal curve.

Table 4.3.1 Period 1 Errors

Minimum = l%o

Maximum = 30Vo

Mean = tl.S9%o

Median = I0.347o

Standard deviation = 6.4Vo

Standard error of the mean = 1.27o

99 Vo confidence interval around the mean = 8.5Vo - l4.7%o
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Skewness = 0.09

Kurtosis = 3.68

Kolmogorov-Smirnov statistic for normality = 1.99

^.3.2 
Period 2

The distribution of the forecast errors in the second period is summarised in Table

^.3.2. 
It shows positive skewness and the range is wide and the mean and median are

fairty close. It is very leptokurtic but the K-S test suggests that the distribution

roughly approximates a normal curve.

Table A.3.2 Period 2 Errors

Minimum = 2.6Vo

Maximum = 30.OVo

Mean = l0.4Vo

Median = 9.6Vo

Standa¡d deviation = 5.27o

Standa¡d error of the mean = .IVo

99 7o confidence interval around the mean = 7.857o - l2.92%o

Skewness = t.79

Kurtosis = 7.58

Kolmogorov-smirnov statistic for normality = 1.92

4.3.3 Period 3

The distribution of the forecast errors in the last period is summarised in Table

4.3.3. It shows little skewness but the range is narrower than in ea¡lier periods

with the mean and median being close. It is a little platykurtic but the K-S test

suggests the distribution is approximated to a normal curve.
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Table 4.3.3 Period 3 Errors

Minimum = l.9%o

Maximum = l7.l%o

Mean = 8.867o

Median = 9.657o

Standa¡d deviation = 3.5Vo

Standa¡d error of the mean -- 0.7Vo

99 7o confidence interval around the mean = 7.177o - l0.55%o

Skewness = 0.04

Kurtosis = 2.48

Kolmogorov-Smirnov statistic for normality = 6.59

4.4 GROUP SCORES AGAINST PERFORMANCE

Having the group scorcs and a measute of performance (forecast error) the first two

hypotheses can now be tested. These hypotheses concern group total score on inclusion

and control. The association between performance and total wanted inclusion score

tests whether groups consisting of persons who like to work in groups (high wanted

inclusion scores) perform better than those who do not like to work in groups (low

rotal wanted inclusion scores). It was expected that groups with high total inclusion

scores would perform better2.

As the direction of the association seems to be obvious a regression rather than a

correlation test \¡/as used. Hewett et.al. ll974l, among others, suggested that there

would be a non-linear relationships between performance and total group scores. A

parabolic function was, therefore, used to test this suggestion.

Hypothesis 3 The third hypothesis was formally stated as

2. To indicare any porential bias the expec¡ations of ¡he researcher are slâted regardless of the null form of the hypothesis
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followsl

Ho. Tlat there ß no association between a group' s totøl score on inclusion and its

forecast accuracy.

4.4.1 Total Wanted Inclusion and Forecast Error

Table 4.4.1a summa¡ises the results of a stepwise linea¡ regrcssion test between the

total wanted inclusion score and the forecast enor. The table only shows the results

from the second period. As the results for the other two periods are virtually

identical, they are not shown. Total Wanted Inclusion scores were squared and then

used as the second variable. This was done to provide the squared function for the

parabolic form: ax + bx2 + c, where x = total wanted inclusion.

Table 4.4.la Stepwise Regression Summary

Step Variable

No. Entered

I Total V/anted Inclusion (TÌWI)

2 Total Wanted Inclusion Squared(TV/I 2)

Total Rsq

Increase

in Rsq

0.21

o.12

0.33

Regression Statistics

Coefficient of multiple determination = 0.33

Coefficient of multiple correlation = 0.57

Standard error of multiple estimate = 0.05

F-Ratio = 6.35

3. The hypotheses are presented in the order that the results are calculated.

Chapter 6: [Page 19]: Data Analysis and Results



Degrees of freedom = 2 &.26

Probability of chance = 0.006

Re gre s sion coefficients

Constant = 0.2110

Var.

TWI

TWI^2

Coeff.

-0.0101

0.0002

Beta

-1.7059

1.3006

TWI

F-ratio

8.t562

4.74r2

Prob.

0.0083

0.0387

Std.Error

0.0035

0.0001

Correlation Coefficients

TWI

TWI^2

Error P2

r -.4533

r -.3423 0.963r

There is a significant correlation between total wanted inclusion needs and

performance. Table A.4.Ia shows that the strength of the relationship is

signihcantly improved with the use of the non-linea¡ model. This result suggests

that groups made up of members that like to be in groups out-perform those that do not

like to be in groups. However, the relationship is not linear. Groups with a little

incompatibility appear to perform best.

The hypothesis can be further tested by considering whether groups with high total

wanted inclusion scores improve their performance from period to period more than

groups with low total wanted inclusion scores. Relative improvement in performance is

measured by taking the difference between the forecast error in the first period and

the third period.
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The result of the test of the relationship between total wanted inclusion score and

the improvement in performance are summa¡ised in Table 4.4.lb

Table 4.4.1b. Total Wanted Inclusion Score and Performance Improvement

Forecast Error

P3-PI

Wantedlncl. r=0.32

P = 0'07

While it is not significant at the 57o level, there is a weak positive correlation

between relative improvement and total wanted inclusion scores.

The null hypothesis that there is no association between total wanted inclusion scorcs

and performance cannot be accepted on the basis of these tests. A non-linea¡

relationship was found between performance and members orientation to working in small

goups. It is concluded, however, that, generally, small groups composed of members

who like working in groups perform better than small $oups composed of members who do

not like working in groups. This result is not couner-intuitive. The problems of

generalising this finding have been alluded to earlier in this study.

A.4-2 Total Control Scores and Performance

It has been suggested that expressed control needs have an association with high, and

effective, competitive d¡ive. Groups with a high toøl expressed control score may,

therefore, be highly motivated and perform better. As there has been no suggestion of

a non-linear relationship the expressed total control scores were correlated against

forecast eror. It was expected that groups with high total expressed control scores

would not oulperform other groups.

Hypothesis 4. This h¡rpothesis which was tested has been formally

Chapter 6: [Page Zlf: Data Analysis and Results



stated as follows:

Ho. Tlwt there is no association between ø group's lotal score on etEressed

control and itsforecast accuracy.

Table A.4.2 Total Group Control Score and Forecast Error.

EC

WC

rI
pI
rI
pI

F1

-0.2159

0.2606

-0.2698

0.1570

F2

-0.2186

0.2546

-0.2045

0.2872

F3

-0.3282

0.0821

-0.0753

0.6978

No significant correlations were found between groups' total control scores and

forecast error for any of the three periods. The hypothesis of no association between

total control scores and performance is, therefore, confirmed. The generality of this

confirmation, has already been discussed.

4.5 SELF-SELECTION AND COMPATIBILITY

This study allowed group members to self-select to test whether incompatible groups

would form. The formal hypothesis tested in this section is as follows.

Hypothesis la

Ho. If group members are allowed to self-select then they will rctform

interpersonal compatible groups.

Interpersonal compatibility scores were calculated for each of the three types of
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compatibility (originator, interchange, and reciprocal). This calculation could not

use the formulae suggested by Schutz t19661 as he was concerned with dyad

relationships. A variety of methods has been used to calculate group compatibility

scores. Hewett et.al. $9741 took the range of the groups' scores. Hill [1975] used

the mean of the difference between all the dyads in the group. Neither of these

methods appears to provide logical or consistent measures of incompatibility. The

approach taken in this study is to treat the group member with the highest score as

one member of a dyad and the average of the remaining members of the group as the

other part of the dyad. This allows the group to be measured as a whole in a way

simple pairing cannot capture. Many of the inconsistencies of the other methods are

eliminated. The equation for reciprocal compatibilitya was:

Reciprocal Compatibility =

lmax(e'se)-avgw I + luug"-max(e'sw) I (1)

That is, the difference between the group's maximum expressed score (max(e's e)) and

the group's average wanted score (avg w) was calculated. This was added to the

difference between the group's average expressed score (avg e) and the highest

expressed score's wanted score (max(e's w)).

The equation for originator compatibility was:

Originator Compatibility = [(max(e's e)- max(e's w)] + (avg e - avg w) ................(2)

The equation for interchange compatibility was:

Interchange Compatibility = Ð(o(e + w)). .(3)

4. The types of compaúblity werc defined earlier.
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Schutz suggested that the goal setter should be included in the calculation of group

scores of compatibility. Even if the most extreme scores a¡e used to represent this

non-group member, there is very little impact on the group's compatibility score.

Given the statistical tests used and the snength of the association it was found that

little was gained by including such calculations and it was decided not to include the

goal setter.

The statistics in the 4.5 Tables describe the different compatibility scores for the

goups. Whetæn and Cammeron [1984] used a score of 6 or below to separate compatible

and incompatible groups. Given the possible range of 0 to 18, six appears to be a low

cutting point. However, if this score is used to distinguish compatible from

incompatible, and it was expected that groups will form to avoid incompatibility, then

the majority of groups would have compatibility scores of less than 6. A more useful

statistic may be the range and the degree of normality exhibited in the data.

Normality is required if the data is to be used in correlation tests.

4.5.1 Reciprocal Compatibility on Inclusion (RCD.

The possible range is 0 to l8

The distribution of this particular compatibility score is summarised in Table 4.5.1.

It shows little skewness but the range is limited with the mean, mode and median

being fairly close. The distribution is a little platykurtic but the K-S test

suggests the distribution approximates a normal curye.

Table 4.5.1 Reciprocal Compatibility on Inclusion (RCI).

Minimum = 0.5

Maximum = 7.5

Mean = 4.3

Median = {
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Mode = {
Standa¡d deviation = 1.9

Standa¡d error of the mean = 0.37

99Vo confidence interval around the mean = 3.36 - 5.28

Skewness = -0.07

Kurtosis = 2.27

Kolmogorov-smirnov statistic for normality = 9.49

^.5.2 
Reciprocal Compatibility for Control.

The possible range is 0 to 18.

The distribution of this compatibility score is summarised in Table A.5.2.It shows

little skewness, the range is limited, the mean and the median are fairly close, but

the mode is higher. It is platykurtic but the K-S test suggests that the distribution

approximates a normal curve.

Table 
^.5.2 

Reciprocal Compatibility for Control.

Minimum = l'

Maximum = 11.75

Mean = 6.25

Median - 6

Mode - 9

Standard error of the mean = 0.58

99Vo conftdence interval a¡ound the mean = 4.8 - 7 .7

Skewness = 0.14

Kurtosis = 1.96

Kolmogorov-Smirnov statistic for normality = 9.65
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4.5.3 Reciprocal Compatibility for Affection.

The possible range is 0 to 18.

The distribution of this compatibility score is summarised in Table 4.5.3. It shows

very little skewness but the range is limited with the mean, mode and median being

fairly close. It is platykurtic but the K-S test suggests that the distribution

approximates a normal curve.

Table 4.5.3 Reciprocal Compatibility for Affection.

Minimum = |

Maximum = 7.5

Mean = 4.2

Median = 4.25

Modes (Bimodal) = 4.25 & 5

Standa¡d deviation = l.16

Standa¡d error of the mean = 0.34

99Vo confidence interval around the mean = 3.32 - 5.09

Skewness = 0.04

Kurtosis = 1.99

Kolmogorov-Smirnov statistic for normality = 6.7

4.5.4 Originator Compatibility for Inclusion.

The possible range is -18 to +18

The distribution of this compatibility score is summa¡ised in Table 4.5.4. It shows a

little positive skewness but the range is limited and the mean and the median are

close. The distribution is leptokurtic but the K-S test suggests that it approximates
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a normal curve. Only three goups had scores of greater than 6 which was mentioned by

Whetten and Cammeron as the critical score for classifying goups as compatibility or

incompatible.

Table 4.5.4 Originator Compatibility for Inclusion.

Minimum = -$

Maximum = 7.3

Mean = -2.1

Median = -2.75

Mode = Multi-Modal

Standa¡d deviation = 3.3

Standard error of the mean = 0.65

997o conftdence interval a¡ound the mean = -3.7 to -0.38

Skewness = 1.05

Kurtosis = 4.35

Kolmogorov-Smirnov statistic for normality = 9.93

4.5.5 Originator Compatibility for Control.

The possible range is -18 to +18.

The distribution of this particular compatibility score is summarised in Table 4.5.5.

It shows a little negative skewness, the range is slightly limited and the mean and

the median are rcasonably close. It is nearly mesokurtic and the K-S test suggests

that the distribution approximates a normal curye.

Table 4.5.5 Originator Compatibility for Control.

Minimum = -l I

Maximum = 1L.75

Mean = 3.59
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Median - Q

Mode = 5.25

Standa¡d deviation = 5.21

Standard error of the mean = 1.02

99Vo confidence interval a¡ound the mean = 0.96 - 6.2

Skewness = -0.8

Kurtosis = 3.4

Kolmogorov-Smirnov statistic for normality = 9.75

4.5. 6 Originator Compatibility for Affec tion.

The possible range is -18 to +18

The distribution of this par:ticular compatibility score is summarised in Table A.7o.6.

It shows some negative skewness but the range is limited with the mean and the median

being reasonably close. It is platykurtic and the K-S test suggests that the

distribution roughly approximates a normal curye.

Table 4.5.6 Originator Compatibility for Affection.

Minimum - -7

Maximum = |

Mean = -2.9

Median = -2.5

Mode = MultiModal

Standa¡d deviation = 2.02

Standa¡d enor of the mean = 0.4

99Vo confidence interval a¡ound the mean = -3.9 to -1.89

Skewness = -0.5

Kurtosis = 2.55

Kolmogorov-Smirnov statistic for normality = 9.999
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4.5.7 Interchange Compatibility for Inclusion.

The possible range is 0 to 18

The distribution of this particular compatibility score is summarised in Table 4.5.7.

It shows a little positive skewness but the range is limited and the mean and the

median are close. The distribution is platykurtic and the K-S test suggests that the

distribution approximates a normal curve.

Table A.5.7 Interchange Compatibility for Inclusion.

Minimum -- 0.94

Maximum - J

Mean = 3.46

Median = 3.77

Mode = $

Standard deviation = 1.58

Standard error of the mean = 0.31

gg%otconfidence interval a¡ound the mean = 2-7 - 4-26

Skewness = 0.18

Kurtosis = 2.38

Kolmogorov-Smirnov statistic for normality = 9.5

4.5.8 Interchange Compatibility for Control.

The possible range is 0 to 18

The distribution of this particular compatibility score is summarised in Table 4.5.8.

It shows positive skewness. The range is limited with the mean and the median being

fairly close. The distribution is highly leptokurtic and the K-S test suggests that

it only very approximately represents a normal curve.
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Table 4.5.8 Interchange Compatibility for Control.

Minimum = 1.25

Maximum - 9

Mean = 3.05

Median = 2.38

Mode = Multi-Modal

Standa¡d deviation = 1.92

Standa¡d error of the mean = 0.38

997o confidence interval around the mean = 2.1 - 4.0

Skewness = 2.ll

Kurtosis = 7.03

Kolmogorov-Smirnov statistic for normality = 1.14

4.5.9 Interchange Compatibility for Affection.

The possible range is 0 to 18

The distribution of this particular compatibility score is summarised in Table 4.5.9.

It shows a little positive skewness, the range is limited and the mean and the median

are close. It is platykurtic and the K-S test suggests the distribution approximates

a normal curve.

Table 4.5.9 Interchange Compatibility for Affection.

Minimum - 1

Maximum = 5.02

Mean = 2.66

Median = 2.14

Mode = Multi-Modal

Standard deviation = 1.2

Standard error of the mean = 0.24
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99Vo confidence interval around the mean = 2.0 - 3.3

Skewness = 0.23

Kurtosis = 2.2

Kolmogorov-Smirnov statistic for normality = 6.39

It would appear, therefore, that given self-selection, compatible groups form. This

conclusion raises the question of the usefulness of compatibility theory for

predicting work group performance when there is a high degree of self-selection.

However, the range was large enough and the distribution close enough to normal to

test if performance was correlated to compatibility.

4.6 COMPATIBILITY AND ERROR

It is now possible to test for an associatidn between compatibility and forecast error

scores. The formal hypothesis which is tested is as follows:

Hypothesis 5

Ho.Tlwt there is

its performance.

between ø group's interpersonal compatibiliry and

This hypothesis was tested using Pearson correlations on the nine compatibility scores

against the three forecast error scores. The results a¡e summarised in Table A.6.1.
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Table 4.6. lC Compatibility Against Performance

RCI

RCC r -0.00

p 0.99

RCA ¡ O.Ul

p O.73

ocl r 4.ll
p 0.60

OCC r 4.19
p 0.34

OCA ¡ O.23

p 0.25

¡ 0.34

p 0.09

r 0.û7

p 0.75

r 0.09

p 0.68

t O.?,/1.

p O.23

r 0.33

p 0.10

t 0.25

p 0.20

RCC RCA ocl occ OCA ICI ICC ICA Fl

0.00

0.98

o.20

0.33

0.04

0.85

0.88

0.33

0.09

F2

0.00

{).Cn

0.72

4.29

0.14

o.25

0.21

0.05

0.82

o.32

0.10

0.42

0.03

4.13

0.51

{.ü/
o.72

4.?ß

0.20

4.26
0.19

0.22

0.27

4.07
o.73

{.54
0.00

0.26

0.20

{.13
0.52

0.00

0.21

0.30

0.20

0.31

4.V2

0.93

0.31

0.t2

0.05

0.81

4.33

0.@

-0.21

0.29

0.3ó

0.06

0.47

0.55

0.00

0.40

0.(X

0.05

-0.18

0.37

4.39

0.05

4.V2

0.90

4.05

0.80

{.ll
0.60

4.22

0.28

4.01

0.94

0.n
0.18

0.36

0.07

0.20

o.32

0.05

-0.06

0.76

{.ll
0.59

081

ICI

ICC

ICA 0.56

0.810.01

o.t7

0.41

o.29

0.14

FI

n

F3

0.16

0.41

0.25

0.20

0. 19

0.35

0.87

0.00

0.75

0.m

0830.03 0. 14

0.49

Originator Compatibility on Inclusion (OCI) is significantly correlated to forecast

error. This measure of compatibility was designed so that both a large positive and a

large negative score represented incompatibility. It is, therefore, necessary to test

for a non-linear relationship. The parabolic form is used and tho results are

summarised in Table A.6.2.
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Table A.6.2 Parabolic Regression

Step Va¡iable Multiple

No. Entered RSQ

1 0cI^2 0.36

2 OcI 0.13

TOTAL O.5O

Coeffrcient of multiple determination =

Coefficient of multiple correlation =

Standard error of multiple estimate =

0.4923

0.7016

0.0405

F-Ratio =

Degrees of freedom =

Probability of chance =

Constant = -0.47

tt.æ

2 &24

0.0003

Va¡.

ocr

OCI^2

Coeff.

-0.05

0.001

Beta

-2.92

3.49

F-ratio

6.29

9.02

Prob.

0.019

0.006

Std.Error

0.02

0.001

There appears to be a significant association between group OCI and performance. The

non-linear form shows a stonger relationship than the simple linea¡ regression model.

The hypothesis can be further tested by considering the relationship between OCI and

improvement in performance over the three periods. The results a¡e summarised in

Table 4.6.3.

To test the relative improvement in perforrnance for originator compatibility the

compatibility score was correlated against the change in forecast elror over the three
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periods. A change would indicate a relationship between compatibility and relative

lmprovement.

Table 4.6.3 OCI against Performance Improvement

P3 Error - Pl Error

OCI r =-0.38

P = 0.05

This result supports the argument that originator compatibility results in a

relatively improved performance.

A.7 FEEDBACK

The literature review suggested that negative feedback would, depending on the degree

of compatibility, induce stress and influence a group's performance. Incompatible

groups would be expected to waste more time on incompatibilities and reduce their

performance. Negative feedback to compatible groups was expected to reduce any over

confidence (optimism) and improve performance.

The formal hypothesis which is tested is as follows:

Hypothesis 8

Ho. That any association between compatibility and forecast accuracy will not be

increased by feedback.

The feedback hypothesis was tested by comparing the differences between the three

period end correlations. It was assumed that the performance of incompatible groups

would not improve as much as that for compatible groups and that the correlation

between compatibility and performance would strengthen over the three periods.

Fisher's "r" to "2" formula [V/right and Fowler,1989,p.101] was used to test the

differences between the correlation coefficients. The first period error was assumed
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to be the "no feedback" test. It was expected that significant differences would be

found.

Z scores were calculated using the ratio:

4,- 42

(l/(Nr-3) + 1/(N2-3))t/z

If the ratio is greater than or equal to 1.96, the correlations are significantly

different at the 5 per cent level [Fowler and Wright,1989,p.101]

OCI correlations over the three periods was as follows:

As OCI was the only signihcant variable it was the only one tested. There were no

significant changes in correlations over the different periods so the hypothesis

cannot be rejected.

Summary

The students' individual interpersonal scores were nÍurow in range. The gtoups' total

on wanted inclusion needs (a measure of desire to work in groups) was correlated with

performance in a non-linear manner. It would appear that groups that were slightly

incompatible ouçerformed other groups. This result is consistent with earlier work

lHall,1963]. The groups' total wanted control scores (a possible measure of

motivation) were not correlated with performance.
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When formed into groups the compatibility scores were generally normally distributed

as could be expected with an averaging process. Only originator compatibility on

inclusion (OCD was found to be correlated with performance. This result was

confirmed by the total scorc on inclusion, by the correlation between OCI and by the

the relative improvement in performance. It was enhanced by the use of a non-linear

form. No evidence was found that feedback was more increased the impact of

compatibility on performance.

This section has suggested that OCI in a non-linea¡ form should be used in a general

performance model.

Chapter 6: [Page 36]: Data Analysis and Results



B. COGNITIVE STYLES

This section presents the descriptive statistics from the ninety-seven individual

cognitive styles scores. They are followed by the group total scores and the group

compatibility scores which a¡e fust used to illustrate the result of self- selection.

The compatibility scores are then correlaæd with the forecast error and the impact of

feedback is also æsted.

Contents

B.1 Individual Styles Scores

B.1.1 Gathering Information - Preceptive

8.1.2 Evaluating Information - Systematic

B.2 Total Group Style

B.2.1 Gathering Information - Preceptive

8.2.2 Evaluation of Information - Systematic

B.3 Cognitive Style and Performance

B.4 Feedback

8.4.1 Change in Correlation

8.4.2 Difference in Forecast Error

8.5 Cognitive Compatibility

B.5. 1 Self-Selection for Compatibility

8.5 .2 Co gnitive Comp atibility and Perform anc e

8.1 INDIVIDUAL STYLES SCORES

This study uses the Keen instrument to test individual cognitive styles scores. A low

score on the preceptive scale indicates a high receptive style and a low score on the

systematic scale indicates a high intuitive style. Keen expected that the

distribution of styles would be bi-modal because subjects would have a tendency
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towards one extreme or the other.

B.1.1 Gathering Information - Preceptive

The possible range of scores is from 0 to 12.

The distribution of the scores for gathering style scores is summa¡ised in Table

8.1.1. It has a good range, with the mean and mode being close and with little

negative skewness. The distribution is nearly mesokurtic but the K-S test indicates

non nonnality, due mainly to the large number of "six" scores. The distribution is

not bi-modal as was expected by Keen.

Table B.1.1 Gathering Information - Preceptive GI(p)

GI(p) Number Percent Cumulative

2 2 2.1Vo 2.1Vo

3 3 3.1 Vo 5.2 Vo

4 9 9.4 Vo 14.6 Vo

5 12 12.5 Vo 27.17o

6 24 25.0 Vo 52.t 7o

7 15 15.6 Vo 67.7 Vo

8 18 18.8 Vo 86.5 Vo

9 8 8.3 Vo 94.8 7o

10 3 3.1 7o 97.9 Vo

11 2 2.17o lC0.O Vo

Total 96 100.0 7o 100.0 Vo

Minimum

Maximum

Mean

_1

= 11

= 6.5
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Median - 6

Mode - $

Standard deviation = 1.88

Standard error of the mean = 0.19

99 7o confrdence interval around the mean = 6.0 - 7.0

Skewness = -0.03

Kurtosis = 2.82

Kolmogorov-Smirnov statistic for normality = 1.29

8.L.2 Evaluating Information - Systematic EI(s)

The possible range of scores for evaluating information is from 0 to 12.

The distribution of the EI(s) scores is summa¡ised in Table 8.I.2. The distribution

has a wide range, with the mean and mode being fairly close and with a little negative

skewness. The distribution is slightly platykurtic with the K-S test indicating

approximate normality. There is little evidence of a bi-modal distribution.

Table 8.1.2 Evaluating Information - Systematic

EI(s) Number Percent Cumulative

I 3 3.I Vo 3.1Vo

2 2 2.I Vo 5.2 Vo

3 6 6.3 Vo LI.5 Vo

4 7 7.3 Vo I8.8 Vo

5 17 17.7 7o 36.5 Vo

6 15 15.6 Vo 52.17o

7 14 14.6 Vo 66.7 7o

8 13 13.5 Vo 80.27o

9 10 10.4 Vo 90.6 Vo
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10

11

Total 96 lO0.O Vo 100.0 7o

Minimum = |

Maximum = 11

Mean = 6.4

Median = $

Mode - 5

Standa¡d deviation = 2.3

Standa¡d error of the mean = 0.24

99 7o confidence interval around the mean = 5.77 - 6.98

Skewness = -0.2

Kurtosis = 2.6'

Kolmogorov-Smirnov statistic for normality = 0.9

8.2 TOTAL GROUP STYLE

The individual scores were accumulated into group scores. The range of scores

possible on the Keen instrument for groups is from 0 to 48.

B.2.1 Gathering Information - Preceptive

The distribution of the group scores for preceptive style is summarised in Table

8.2.1. There is a reasonable range, with the mean, mode and median being fairly

close. There is some negative skewness. The distribution is a little platykurtic with

the K-S test indicating an approximate normal curve. The na¡row range within the99Vo

confidence limits suggests that groups with an extreme preceptive style are unusual.

7

2

7.3 7o

2.17o

97.9 7o

100.0 Vo
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Table B.2.1 Gathering Information - Preceptive

Minimum = 17

Maximum = 37.3

Mean = 27.37

Median = 28

Mode = 32

Standard.deviation = 4.9

Standa¡d error of the mean = 0.93

99 7o conftdence interval around the mean = 24.98 - 29.76

Skewness = -0.22

Kurtosis = 2.35

Kolmogorov-smirnov statistic for normality = 6.57

8.2.2 Evaluation of Information - Systematic

The distribution of the group scores for systematic style is summarised in Table

8.2.L. There is a reasonable range, with the mean, mode and median being fairly

close. There is some positive skewness. The distribution is rather leptokurtic with

the K-S test indicating some approximation to a normal curve. The range within the

997o confidence limits suggests that groups with an extreme intuitive style are

unusual.

Table 8.2.2 Evaluation of Information - Systematic

Minimum = 16

Maximum = 46.7

Mean = 26.8

Median = 26

Mode = 28

Standard deviation = 6.17
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99 Vo conftdence interval around the mean = 23.8 - 29.8

Skewness = l.I7

Kurtosis = 4.83

Kolmogorov-Smirnov statistic for normality = 1.9

8.3 COGNITIVE STYLE AND PERFORMANCE

Hypothesis 6b concerns the advantages of a group having a strength in a certain

cognitive style. If one style is correlated with the forecast error then this would be

evidence against the argument that a range of styles should be present in a group for

optimal performance. The researcher's bias was that no relationship between style and

performance would be found. The formal hypothesis was as follows:

Hypothesis 6b

Ho.Tlwt there is no association between a group's lotal score on any particular

cognitive style and itsforecast accuracy.

This hypothesis was tested by correlating the total cognitive styles scores against

forecast error. The re sults are summarised in Table 8.3.1.

Table B.3.1 Group Total Cognitive Style

Fl F2 F3

GI(p) r -0.4259 -0.3547 -0.3339

p 0.0212 0.0590 0.0767

GI(p)

EI(s) r -0.2276

p 0.2350

-0.1607

o.4049

-0.25t1

0.1889

0.2273

o.2356

A high receptive score (-ve GI(p)) is significantly correlated to performance. The
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strength of the correlations do, however, appear to be declining. The hypothesis is

rejected. The signifrcant of this result will be discussed in the Discussion section.

Hypothesis 6c was concerned with the association between the highest score of any one

member of the group and performance. The formal hypothesis is as follows:

Hypothesis 6c

Ho: That there is no association between a group's highest score on any one

par ticular co gnitive sryle and it s for e cast ac curacy

The results of this test are summarised in Table 8.3.2.

Table 8.3.2 Maximum Cognitive Style Score and Performance

GI max EI max

Elmax r I 0.15

p I O.44

Fl r I-0.21 -0.16

p I 0.28 0.39

FZ r I-0.21 -0.14

p I 0.28 0.48

F3 r I-0.10 -0.15

p I 0.61 0.42

It is concluded that the maximum cognitive style score from each group was not

correlated to performance. Hypothesis 6c is, therefore, not rejected.
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8.4 FEEDBACK

Feedback may reassure those using the "appropriate" cognitive style and induce changes

in those $oups using the "wrong" style. Therefore, feedback would be expected to

reduce differences in performance which a¡e due to cognitive style.

8.4.1 Change in Correlations

The formal hypothesis tested is as follows:

Hypothesis 8

Ho: Tlat any associatbn between compatibility andforecast accurncy will not

increase withfeedback,regardless of the group's previotts experience or ability

The cognitive style aspects of this hypothesis was tested by looking for signihcant

differences between the three period end correlations of total cognitive style and

performance. Fisher's "r" to "2" formula [Fowler and V/right,1989,p.101] was used to

test the significance of the differences between the correlation coefficients. The

first period error was assumed to be the "no feedback" test6.

Z scores were calculated using the ratio:

L_ 4t-za

(1/(Nr-3) + 1/(N2-3¡¡trz

If the ratio is gleater than or equal to 1.96 the correlations are significantly

different at the 5 per cent level.

6. The researchen bias was rhar rhat significant differenceg wor¡ld not be found.
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For GI(p) the scores are:

Zpt= 0.46

Az4.lS
Zt'z= O'28

While the differences appear to be declining over the three periods they are not

significant. The absence of any significant differences weakens the argument that any

advantage from having a particular style is eroded by feedback. The null hypothesis

cannot be rejected for cognitive style.

8.4.2 Difference in Forecast Error

An analysis of the change in error over the three periods would also assist in

indicating whether feedback has caused a change in performance. The GI(p) scores were

correlated against the difference in forecast error between the first and the last

period. The results a¡e summa¡ised in Table 8.4.2.

Table 8.4.2 Gathering Information and Performance Change

P3 Error - Pl Error

GI(p) r = 0.35

P = 0'07

This suggests that there has not been a significant relative reduction in performance

over the three periods for this cognitive style. This result is discussed in Chapter6.

8.5 COGNITIVE COMPATIBILMY

The subjects were allowed to "self-select'. It was possible, therefore, to test

whether the members recognised and allowed for cognitive compatibility. This leads to

the cognitive compatibility hypothesis which was as follows:
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Hypothesis lb

Ho. If group memhers are allowed to self-select tlun tlrcy will rctform groups of

similar co gnirtve sry le s.

Cognitive incompatibility was calculated using diagonal opposites from Keen's

quadrants. This sums the difference in the cognitive style scores for each dyad that

makes up each group. The totals for each group for both the "gathering information"

and "evaluating information" styles a¡e calculated. A high score indicates a high

degree of cognitive incompatibility. The distribution of these compatibility scores

was examined particularly for range, using descriptive statistics.

B.5. 1 Self-Selection for CompatibilityT

The compatibility score has a possible range of 0 to 96. The distribution of group

cognitive compatibility is summa¡ised in Table 8.5.1. It shows some positive skewness

and a limited range. The mean and median are close. The distribution is platykurtic

but the K-S test suggests the distribution approximates a normal curye. The mean

score and the 997o confidence interval a¡e low suggesting a low incompatibility as a

result of self-selection.

Table B.5.1 Self-Selection for Compatibility

Minimum - d

Maximum = 54

Mean = 23.7

Median = 23

Mode = 16

Standard deviation = 12.79

Standard error of the mean = 2.5

99Vo conftdence interval a¡ound the mean = 17.3 - 30.2

7. The rcsearcher bias was that compatible group,s would form.

Chapter 6: [Page 46]: Data Analysis and Results



Skewness = 0.4

Kurtosis = 2.5

Kolmogorov-Smirnov statistic for normality = 9.63

8.5 .2 Cognitive Compatibility and Performance

The next hypothesis tested is concerned with whether cognitive compatibility is

related to performance. The formal hypothesis was a s follows:

Hypothesis 6a

Ho.That there is no association between a group's cognitive mix and its

forecast accuracy.

This was tested by correlating compatibility against forecast error. The results a¡e

summarised in Table 8.5.2.

Table 8.5.2

Cognitive Compatibility Against Error

Fl F2

Cog.Comp rI-0.1131 -0.0592

p I 0.5745 0.7693

F3

0.t412

0.4824

It is concluded therefore that there was no significant correlation between

compatibility and performance and that the null hypothesis could not be rejected.
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C. ABILITY

Ability was measured using percentage grades obtained in a management accounting

examination. The distribution of the individual scores is first presented. The

students were classified into high, above average, below average, and low ability

groups in order to study the impact of self-selection. Group compatibility scores are

presented. The gloups' total ability and forecast error a¡e then correlated. The

impact of feedback and the association benveen ability, interpersonal compatibility

and cognitive style a¡e also æsted.

Contents

C.1 Individual Scores

C.2 Group Mix

C.2.1 Ability Mix: Standard Deviations

C.2.2 Ability Mix: ANOVA test

C.3 Group Ability and Performance

C.4 Feedback

C.4.1Z Score Test

C.4.2 Differences-in- Error test

C.5 Participation

C.6 Cognitive Style

C.1 INDIVIDUAL SCORES

The distribution of the grades is summarised in Table C.1. It has a good range, with

the mean and mode very close. There is some negative skewness. The distribution is

nearly mesokurtic but the K-S test indicates a reasonable approximation to a normal

curye.
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Table C.1 Individual Scores

Minimum = 30

Maximum = 93

Mean = 65.6

Median = 65

Mode = 65

Standa¡d deviation = 12.5

Standa¡d error of the mean = 1.27

99 Vo conftdence interval around the mean = 62.3 - 68.8

Skewness = -0.25

Kurtosis = 2.9

Kolmogorov-Smirnov statistic for normality = 9.7

C.2 GROUP MIX

The students were asked to self-select into groups. This leads to the first

hypothesis about ability. The formal hypothesis is as follows:

Hypothesis lc

Ho. Tlwt groups will not form in any consistent nunner with regard to ability

Statistical analysis of small group mix is not easy. The approach taken was to

prcsent the group data classified into four types for visual inspection. The standa¡d

deviations of the groups' ability scores werc then summa¡ised. Third an ANOVA was

calculated treating each group as a separate sample.

C.2.1 Ability Mix: Standard Deviations

As a measure of ability mix the standard deviation of the member's ability in each

group was calculated. The possible range was approximately 0 to 37.
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The distribution of the standard deviations is summa¡ised in Table C.2.2. It has a

low mean and range within the 99Vo confidence limits thus demonstrating a a degree of

compatibility (see table C.2.2). The distribution shows little skewness and a

reasonable range with a close mean and median. It is platykurtic but the K-S test

suggests that the distribution approximates a normal curve.

Table C.2.1 Ability Mix: Standa¡d Deviations

Minimum = 2.06

Maximum = 16.01

Mean = 9.45

Median = 9.91

Mode = 6.4

Standard deviation = 3.66

Standa¡d error of the mean = 0.72

99 Percent confidence interval = 7 ,6 - 11.3

Skewness = -0.09

Kurtosis = 2.07

Kolmogorov-Smirnov statistic for normality = 9.6

C.2.2 Ability mix: ANOVA Test

A third method for testing for ability mix was also used. This involved a one way

randomised design ANOVA. This test measurcs a slightly different aspect from the two

tests above. It is a measure of whether all the groups could come from the same

population rather than whether the mix of their distributions is similar. It will

therefore distinguish between a group containing, say, a mix of HHHL (H = high

ability, L = low ability) from one containing a mix of LLLH. The results are

summa¡ised in Table C.2.2.
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Table C.2.2 Ability mix: ANOVA Test

Source of Sum of Mean

Variation DF Squares Squares

A 26 5129 t97

Error 68 9755 I43

Total 94 14884

Table C.3a GROUP ABILIY AND

P1 P2

The "F" statistic suggests that the goups are not similar and did not come from the

same population.

C.3 GROUP ABILITY AND PERFORMANCE

The relationship between ability and forecast error was tested in two ways. First,

each group's total ability and its forecast error were correlated. Second, to test

the Most Able theory, the group's maximum ability score was correlated to performance.

The formal hypothesis is as follows:

Hypothesis 2.

Ho.That the ability mix of the group is not associated with forecast accuracy

The results of the test are summarised in Table C.3a

F

1.38

P3 Group Max

Significance

Level

0.15

\

Group

Max

Group

Total

r -0.04

p 0.83

-o.t7

0.41

-0.38

0.05

-0.19

0.35

-0.24

0.23

r -0.37

p 0.06

0.19

0.34

Chapter 6: [Page 51]: Data Analysis and Results



It would therefore appear that there was initially a weak correlation between the

groups' total ability and performance which disappeared by the third period. Despite

the expectation that the more able groups would perform better, the correlation was

not significant at the 5Vo level. The correlation is of sufficient size, however, to

include ability in the later general rcgression model. There was also no significant

correlation between gtoups' mocimum ability score and forecast error. The hypothesis

cannot therefore be rejected.

C.3b Standard Deviation Against Forecast Error

As a test of similarity theory the standard deviations of the goups ability scores

were corelated with forecast error. the results are summarised in Table C.3b

Table C.3b Standard Deviation Against Forecast Enor

Cor¡elation matrix

STD DEV of

ABILITY

r 0.14

p 0.49

r 0.13

p 0.51

r -0.07

p 0.73

There was no

performance.

correlation between the ability dispersion of the groups and ,\

F1

F2

F3
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C.4 FEEDBACK

C.4.t "2" Score Test

As a test of the correlations between total ability and forecast error, over the three

periods, the Z scores were calculated using the ratio:

4t-42

(1/(Nr-3) + 1/(N2-3))tz

For ability the "2" scorcs were:

z

2'6= o'37

Zpz= 0.38

Zt,z= 0.03

Zpz= 0.38

Z,pt= 0.24

Zz,z= 0.55

z¡ = o'37

7nz=0.24

Zt,t= 0.52

As none of the ratios exceeds 1.96 it can be assumed that there were no signif,rcant

changes in the correlations over the different periods. This suggests that feedback

does not provide different levels of motivation to groups with different ability

levels.

C.4.2 Difference-In-Error Test

As an alternative analysis, the cor¡elations of the ctange in error against total

ability for the three periods was calculated. The results a¡e summarised in Table

c.4.2.
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Table C.4.2 Difference-In-Error Test

P3 Error - Pl Error

Ability r = 0.36

P = 0'07

The correlation is not significant at the 57o level.

C.5 PARTICIPATION AND ABILITY

The correlation between group total ability and forecast error may also provide a test

of whether working in groups can alter a person's performance. The limitations of

this test will be considered in the Discussion chapter.

Hypothesis 2 will be further tested by measuring whether working in groups was of more

benefit to low or high ability $oups.

This test involved measuring the difference in rankings of goups for mean ability and

forecast error. The change in ranking (performance change) was then correlated

against the group ability scorcs. As inter-personal compatibility was thought to be a

moderating va¡iable on group performance this to was correlated against the change in

performance. The results are summarised in Table C.5.

Table C.5 Participation and Ability

Performance

Change

Perf.

Change

ocI

Ability

-0.550

0.003

-0.530

0.00s

r

p

r

p

0.05

0.80
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Ability is significantly correlated to Originator Compatibility and the change in

performance. To exclude the impact of compatibility the partial correlation was

calculated holding compatibility constant.

Using, 1 = perfomance changa,2 = OCI and 3 = ability, the correlation coefficient

becomes: rr3.2= - 0.34

It would therefore appeil that lower ability members gain more from being in groups

than high ability members.

C.6 Cognitive Style

Cognitive styles have been shown to be correlated to forecast error. The opportunity

was taken to test whether cognitive style was also correlated to ability. The formal

hypothesis was as follows:

Hypothesis 7b

Ho.Tlnt there is no association between abiliry and cognitive style.

The results a¡e summarised in Table C.6

Table C.6 Cognitive Style

EI(s)

Ability

Gi(p)

0.2273

0.2356

0.4754

0.0092

EI(p)

0.1077

0.5780

r

p

r

p

Ability is significantly correlated to preceptive style (+GI) and the hypothesis is

rejected.
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D. OVERALL PERFORMANCE MODEL

This section draws together the associations found from previous tests into an overall

regression model. The dependent variable is forecast error. The independent

variables are, originator compatibility for inclusion (OCD, ability, cognitive style

and cognitive compatibility. The direction of the association is, therefore, assumed

to be that performance, measured by forecast etror, is dependent upon the independent

variables just listed.

Before the regression is calculated the presence of any multicollinearity will be

tested for using Principle Components and varimax rotation Factor Analysis. These

tests will highlight any association between the independent variables.

Contents

D.1 Principle Components and Factor Analysis

D.2 No Forced Va¡iables

D.3 OCI2 Forced In

D.4 Period 2 and3

D.5 Cognitive Compatibility Forced In

D.l PRINCIPLE COMPONENTS

D. 1. 1 Correlation Matrix

As a first step in considering the association between the independent variables, the

correlation matrix is presented in Table D.1.1.
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Table D.1.1 Correlation Matrix

Ability

Cog.Style r 0.48

p 0.009

Cog.Compat r -0.29

p 0.15

OCI r -0.53

p 0.005

Cog.Style Cog.Compat

-0.01

0.94

-0.33

0.10

0.43

0.02

Ability is significantly correlated to cognitive style and OCI. OCI is significantly

correlated to cognitive compatibility. However, it is unclear whether the srengh of

the relationships is significant enough to cause a collinearity problem. To test this

a principle components and factor analysis test will be performaed. This will also

assist in determining if any of the independent variables a¡e the same constructs as

any others.

D.L.z Principal Component Statistics

Table D.1.2 summa¡ies the principle components statistics. Principle component one

(Prinl) is the only one with an eigenvalue greater than 1. As can be seen from the

eigenvalue table, however, this component mainly consist of the three period forecast

error data and is, therefore, not relevant. There is no VIF score grcater than 10

which indicates that there is little intercorrelation.
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Table D.1.2 Principal Component Statistics

Collinearity Diagnostics Va¡iance Proportions

Eigen In¡er

value Index -cept FI F¿ F3 Abil C.Srl

Prinl 6.53 1.0 0.00 0.m 0.00 0.00 0.00 0.00

Prin2 0.96 2.6 0.00 0.m 0.00 0.00 0.00 0.00

kin3 0.34 0.m 0.00 0.00 0.00 0.004.3

8.6

13.2

19.0

23.2

35.6 0.83

cog.

C-np

0.00

0.00

0.15

0.28

0.08

0.18

0.01

0.27

2.28

ocI

0.00

0.M

0.39

o.o2

0.29

0.00

0.01

2.65

o2l

kin4 0.0E

Prin5 0.û3

0.00

0.m 0.m 0.00 0.04 0.01 0.05

0.00 0.82 0.10 0.18 0.00 0.00

0.00 0.08 0.65 0.45 0.08 0.M

0.15 0.o5 0.@ 0.15 0.10 0.87

Prinó 0.01

kinT 0.01

Prin8 0.00 0.04 0.13 0.16 0.79 0.01

VIF 4.49 8.0ó 5.06 1.92 1.58

Even if the forecast error variables a¡e included, the first principle component only

accounts for 5O.77o of the variation.

Prinl

Prin2

Prin3

Prin4

Prin5

Prin6

PrinT

Eigenvalue

3.550

t.4t3

0.919

0.517

0.363

0.158

0.076

Difference

2.r37

0.494

0.402

0.153

0.204

0.081

0.076

Proportion

0.507

o.202

0.13 I

0.074

0.052

0.023

0.011

Cumulative

0.507

0.709

0.841

0.914

0.966

0.989

1.000

Total Varianca = 7
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Eigenvectors

F1

F2

F3

Abil.

Cog.Style

Cog.Comp

ocr

Prinl

0.459

0.475

0.432

-0.334

-0.327

0.096

0.382

Prinz

-0.303

-0.265

-0.2r3

-0.389

-0.053

0.706

0.372

Principal Component Factor Loadings

Prinl Prin2

Fl 0.866 0.360

F2 0.896 0.316

F3 0.815 0.253

Ability -0.629 0.462

Cog.Style -0.617 0.063

Cog.Compat 0.181 -0.839

ocl 0.72t -0.442

Communalities

Fl 0.894

F2 0.942

F3 0.957

Ability 0.996

Cog.Style 0.999

Cog.Compat 0.982

ocr 0.991

Prin5

-0.069

-0.037

-0.213

0.629

-0.378

-0.r21

0.627

Prin4

0.093

0.094

-o.3t7

-0.239

0.386

-0.293

0.324

Prin5

-0.041

-0.022

-0.128

0.379

-0.228

-0.073

0.378

Va¡iance and proportions

Variance Proportion

3.s50 50.7

1.4t3 20.r

0.919 13.1

0.517 7.3

0.363 5.1

Prin3

0.065

0.178

0.346

0.M7

0.669

0.407

0.169

Prin4

-0.130

-0.131

0.41

0.333

-0.537

0.408

-0.451

Prin6

-0.810

0.300

o.374

-0.131

0.020

-0.270

0.t47

PrinT

-0.116

o.749

-0.516

0.110

-0.091

0.265

-0.257

Prin3

0.062

0.170

0.331

0.429

0.&r

0.391

0.162

Prinl

Prin2

Prin3

Prin4

Prin5

Cumulative

50.1

70.9

84.0

91.4

96.6
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There is, therefore, little evidence to suggest that ability, cognitive style,

cognitive compatibility and OCI are measuring the same construct.

D.1.3 Factor Analysis

As a further test of whether the variables are measuring the same construct, a factor

analysis (using varimax) was used. The results are summarised in Table D.1'3.

Table D.1.3 Varimax simple structure factor loadings

Factl Fact2 Fact3 Fact4

Fl 0.859 0.183 -0.164 0.201

F2 0.899 0.101 -0.112 0.168

F3 0.938 -0.216 -0.170 -0.008

Ability -0.166 0.153 0.258 -0.914

Cog.Style -0.227 -0.020 0.938 -0.235

Cog.Compat -0.042 -0.964 0.009 0.126

oCI 0.314 -0.275 -0.124 0.238

Fact5

-0.233

-0.287

-0.004

0.207

0.105

-0.187

-0.862

Again, the fî¡st factor merely reflects the correlation between the forecast error

variables. No common factor appears to be present between the other variables.

Furthermore , the hrst factor only accounts for 37 .ZVo of the variance.

Variance and ProPortions

Communalities Variance Proportion Cumulative

Fl 0.894 Factorl 2.608 37.2 37.2

F2 0.942 Factor2 1.120 16.0 53.2

F3 0.957 Factor3 1.031 14.7 68.0

Ability 0.996 Factor4 1.032 t4.7 82.7

Cog.Style 0.999 Factor5 0.970 1 13.8 96'6

Cog.Compat 0.982

ocr 0.991
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It would, therefore, appear appropriate to use the variables in a stepwise multiple

regression model and test the performance model. The formal hypothesis is as follows:

Hypothesis 9

Ho: That forecast accuracy is not dependenl upon group mix with regard to øbility 
'

interpersonøl compatibility or co gnitive cotnpøtibility.

D.2 REGRESSION MODEL: No Forced Variables

A stepwise multiple regtession package was used to allow the automatic selection of

'best fit' variables. On the first run the only signignificant variables selected by

the program were originator compatibility for inclusion (OCI) and cognitive

compatibility. Cognitive compatibility added significantly to the power of the model.

The results a¡e summarised in Table D.2.

Table D.2 Perforrnance Model

Increase

in RSQ

ocr 0.22

Cog.Comp. Q.12

Total 0.34

F-Ratio = 6.4134

Degrees of freedom = 2 &24

Probability of chance = 0.0059

Constant = 0.1916
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ocr

Cog.Comp

ocp

OCI

Va¡.

OCI

OCI2

Coeff.

0.013

-0.002

F-ratio

12.36

4.57

Prob.

0.002

0.043

Std. Error

0.004

0.001

Std.Error

0.0007

0.0034

Beta

0.64

-0.39

D.3 Model WITH OCI2 FORCED IN

Previously the nonlinear version of OCI was found to be more significantly correlated

to performance than the linea¡ form. Therefore, OCP was 'forced into' the stepwise

regression. The model now rejected cognitive compatibility as signifrcantly adding to

the model. This 'all OCI' model has a similar R2 (RSQ) to the previous OCI and

cognitive compatibility model. The results are summarised in Table D.3.

Table D.3 Model with OCI2 Forced in

Increase

in RSQ

F-Ratio = 5.8292

Degreesof freedom = 2&24

Probability of chance = 0.0086

Constant = 0.1183

a2Á

0.07

0.33

Coeff.

0.0013

0.0103

Beta

0.3228

0.5138

F-ratio

3.6589

9.2672

Prob.

0.0678

0.0056
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D.4 PERFORMANCE MODEL, PERIODS 2 arl.d3

To check the 'all OCI' model it was re-run using period two and period 3 errors. The

result was confirmed. These results are summarised in Table D.4.1and Table D.4.3.

Table D.4.1 Model in Period 2

ocr

ocI2

Total

Var.

OCI

ocp

Increase

in RSQ

0.30

0.to

0.49

Coeff.

0.0098

0.0014

Beta

0.6038

0.M02

F-ratio

t6.97

9.02

Prob.

0.0004

0.0062

Std. Error

o.0024

0.0005

F-Ratio = 1L.64

Degrees of freedom = 2 &24

Probability of chance = 0.0003

Constant = 0.1014
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Table D.4.2 Model in Period 3

OCI

ocP

TOTAL

Increase

in RSQ

0.16

0.16

0.32

F-Ratio = 5.53

Degrees of freedom = 2 &24

Probability of chance = 0.011

Constant = 0.0851

Va¡.

OCI

OCI2

Coeff.

0.0048

0.0009

Beta

0.4472

0.3998

F-ratio

6.9023

5.5166

Prob.

0.0148

0.0274

Std. Error

0.0018

0.0004

D.5 COGNITTVE COMPATIBILITY FORCED IN

To test the impact of cognitive compatibility it was also forced into the model.

Period 2 errors were used. As can be see from Table D.5 it did not add to the R2

(explanatory power) of the model.
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Table D.5 Model with Cognitive Compatibility Forced In

Increase

in RSQ

Cog.Comp 0.00

oCI 0.41

ocl2 Q.12

Total 0.53

F-Ratio = 8.5554

Degrees of freedom = 3 &23

Probability of chance = 0.0005

Constant = 0.1298

Va¡.

Cog.Comp

OCI

OC12

Coeff.

-0.0009

0.0012

0.0112

Beta

-0.22t7

0.3696

0.6908

F-ratio

1.7076

5.7418

18.8611

Prob.

0.2042

0.0251

0.0002

Std. Error

0.0007

0.0005

0.0026

It appears, therefore, that OCI is the variable which is the most significantly

correlated to perform ance.
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CHAPTER Z: DISCUSSION OF RESULTS

This chapter discusses the results found in this study and compares them to previous

studies. It also suggests future research opportunities and discusses the

implications of the study.

INTERPERSONAL COMPATBILITY

Individual Scores

The students used in this study had average FIRO-B scores of 22.3. These scores are

less than those reported by V/etthen and Cameron [1984] but a¡e comparable to those of

Hill t19741. Hill ll974l used the term "social interaction index" to describe the

toral score from the FIRO-B instrument, and he specifically studied accounting majors.

For this group he reported a social interaction index oî22. The results of this

study, therefore, appear to be typical for the type of subjects usedl.

The distribution of the students' individual interpersonal scores \ryere non-normal and

bi-modal. This result is consistent with Schutz [1966] who suggested that students

had strong feelings about working in groups and that this would polarise their

responses.

The intercorrelations between the six variables on the FIRO-B instrument (EI, WI, EC,

WC, EA, \ù/A) were similar to those reported by Schutz U9661. WI and EI, WI and EA, WI

and WA, EA and V/A, and V/I and V/C were significantly correlated. With the exception

of the correlation between WI and WC these results were consistent with those of

Schutz. He did not report a significant correlation between WI and WC. However, the

relationship between WI and WC found in this study is intuitively appealing. It seems

L ThisfindingsupportsthevalidityofrheFIRO-Binstrument,andvalidatesthestudents'

responses.
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reasonable that a person who wants to be accepted in to a goup would have high

affection needs and be willing to accept authority. It is not clear why Schutz found

no such relationship. Given this inter-correlation within the instrument, and

Schutz's own expectation of inter-correlations, significantly inter-correlated

clusters were sought using principle components analysis but none were found.

Group Scores

The distributions of the inter-personal group scores all tended towards normality.

Given the possible range of 0 - 36, it is concluded that the distribution of the

means of the interpersonal group scores (see Table 7.1) were approximately centred

around the theoretical mean of 18.

Table 7.1: Mean Group Scores

EI 16.1 EC 13.6

wi 19.8 WC 12.9

EA 13.0

wA 18.9

V/hile this result may appear to validate the FIRO-B instrument to should be noted that

there is a tendency for the distribution of any grouped data to approximate a normal

curve. Vy'hatever the reason, however, the distributions are suitable for parametric

tests.

Generally, the individual and group scores were as predicted by Schutz's FIRO-B

instrument. This study, however, used a different experimental design than earlier

work2. It allowed self-selection, it presented the questionnaire after the assignment

was completed and it used a large cognitive assignment. The study has, therefore,

generalised the validity of the instrument.

2. It has also added 1o tåe literature on rhe validity of rhe instrumenl.
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Forecast Error

This study used forecast error as a measure of perfornance. This is unusual in the

management literature. Forecasting is a cognitive task which contains a number of

interacting variables which have different levels of sensitivity. It may, therefore,

be a more realistic measure of management performance than other measures such as

production levels. The results of this study also support the suggestion thar

forecast error is an appropriate measure of managerial performance. During this

study, the mean forecast error scores fell from 11.6 to 8.9 over the three periods.

T\e 99Vo confidence interval was also reduced. The distribution was approximately

normal (K-S = 1.09) in the fi¡st period, but the K-S statistic dropped to 0.59 by the

third period. This suggests that there was leaming over period of the study. The

normality of the data also made it amenable to parametric testing. Furthermore, the

students did not express any concerns with the measure.

Group Total Scores Against Performance

There was a significant correlation between the group's total wanted inclusion score

and the forecast error. This can be viewed two alternative ways. First, it may be

seen as evidence to support the hypothesis that goups composed of those who want to

be accepted as group members will work harder to achieve the group goal. The non-

linear relationship between total'WI score and effor may be explained using Hewitt's

suggestion that an over-enthusiasm to please the group may result in more "group-

member" cohesion (group-think) than "group-task" cohesion. This would probably result

in limited constructive criticism of performance and a subsequent sub-standa¡d

performance.

An alternative explanation for the correlation between total group wanted inclusion

scores and forecast error is that the group compatibitity on inclusion is being

indirectly measured. Given the robustness of the statistical methods used and the
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significant correlation benveen OCI and forecast elror, the correlation ben¡¡een the

group total wanted inclusion score and forecast error may merely be reporting the

relationship between two measures of compatibility. The correlation between the total

group wanted inclusion score and forecast error, and between OCI and forecast error,

are significantly improved by using the nonlinea¡ form. This may be seen as further

evidence that they are two measurcs of compatibility. However, if total inclusion was

an indirect measure of compatibility then it would be expected that all the

compatibility measures would be significantly correlated to forecast error. Table 7 .2

shows the correlations between total wanted inclusion and the three

Table 7 .2. Conelation of Inclusion Scores

Total V/I RCI OCI

RCI r I -0.51

p I 0.01

I

OCI r I-0.44 -0.13

p I 0.02 0.53

I

ICI r I -0.38 0.34 -0.34

p I 0.05 0.09 0.08

inclusion compatibility measures (RCI, OCI, and ICI). Total wanted inclusion is

negativelycorrelated to all three of the inclusion compatibiliry measures but only

OCI is correlated to forecast eror. It should be noted that only one type of

inclusion compatibility, OCI, was signif,rcantly correlated to performance. This

suggests that "total wanted inclusion" is different from "compatibility'.

Total Wanted Inclusion and Feedback

The impact of feedback was tested by correlating the total wanted inclusion score

Chapter 7 lPage 4l: Discussion of Results



against the change in the forecast error over the three periods. At the 1Vo conftdence

level there was weak evidence that groups with a high total wanted inclusion score

imp.oved their performance more than other $oups. This result was expected. Members

trying to please the group would be expected to be more sensitive to feedback. The

low level of association was unexpected. It was expected that compatible groups would

improve noticeably with feedback. One possible explanation for this result is the

high degree of compatibility in all the goups. This will be discussed later when

self-selection is considered.

Total Group Expressed Control

It has been suggested that expressed control is a function of competitive drive

[Schutz,1966]. However, in this study the total group expressed control score was

correlated to forecast eror. There are at least three t€asons why total group

expressed control scores may not be related to performance. First, a high competitive

drive may be more relevant for physical repetitive tasks. This study used a detailed

cognitive task in which cognitive style may be more relevant than enthusiasm3.

Second, the mode of the individual expressed control scores was 0, with a mean of 3,

from a possible range of 0 - 9. This suggests a low level of desire to control

others. If expressed control can be interpreted as a measure of competitive drive

these scores suggest a low competitive drive. Third, Schutz t19661 found that

compatibility was more significant than total control scorcs. That is, he found that

a $oup with "too many" members with a high expressed control score resulted in

incompatibility, and consequent ineffîciencies. These three arguments suggest that

the failure to find a signif,rcant relationship between total expressed group control

and performance could have been anticipated.

3. Performance was found to be correlated to cognitive style (see later).
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Compatibility

The calculation of compatibility was a problem because of the limited details provided

with the FIRO-B instrument and because of the number of different ways that it has

been calculated in other studies. Most of these calculation methods were tried and

they all gave similar results. However, some of the methods are illogical. Often,

what was intuitively a compatible group received an incompatible score. It was

eventually decided to identify one person as the "high score" for the group and to

attribute the label of "manager" in Schutz's "manager - subordinate" [1966; Whetten

and Cameron, 19841 explanation of the compatibility calculations. The average score

for the rest of the group represented the "subordinate'. Using this approach the

significance of the correlations was slightly improved but not by enough to change an

insignificant result into a significant result. The most appropriate \¡/ay to measure

compatibility is an issue that must be resolved.

For Reciprocal Compatibility on Inclusion the99Vo confidence interval was 3.4 - 5.3

and the theoretical range was 0 - 18. Whetten and Cameron [1984] suggested that a

score of less than 6 indicated a compatible group. Using the Whetten and Cameron

criterion, it would appear that members formed groups which had reciprocal

compatibility on inclusion. If this score was non-random, then students were somehow

aware of each others expressed and wanted inclusion needs. For example, those who

wanted a group they could dominate found others who wanted to be accepted by a group.

For reciprocal Compatibility for Control (RCD the 99Vo confidence interval was 4.8 -

7.7. This indicates thatmost groups could be classified as "compatible" for this

aspect of control. The results are slightly higher than for inclusion, but with a

possible maximum of 18, the mean was only slightly above the Whenen and Cameron

critical figure of 6.

Each of the nine compatibility scores suggested a high degree of compatibility. It is
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difficult to understand how the students were able to balance all the compatibility

types. One possible explanation is that aggregated data are being used4

and that this has the effect of removing extreme scores. However, the result may

actually be evidence that the students seH-selected for compatibility. One

alternative possibility is that the students selected co-members on the basis of

"ability" rather than on inter-personal compatibility. This possibility has been

tested and is discussed later. Concern about "ways of working" or cognitive style

might have prompted students to avoid selecting purely on interpersonal compatibility

grounds. This possibility is also discussed later.

In brief, this study tested whether interpersonal orientation, ability or cognitive

style was the main criterion used for selecting co-members. The results suggest that

interpersonal orientation was at least one criterion used by students. This seems to

be a novel conclusion as this point has not been extensively tested. Most previous

studies placed students in pre-planned groups. This study has, therefore, served to

generalise the compatibility literature.

Compatibility and Perform ance

The fourth hypothesis was concerned with the association between compatibility and

performance. Only OCI was significantly correlated to forecast error. Originator

compatibility (OCI) requires there are not "too many", or "too few", members that want

to initiate group decision making. The correlation between OCI and error was steady

for the three periods suggesting that this is not a spurious correlation. The

parabolic form of the regression model was more significant than the linear model.

This supports the theoretical distinction between apathetic compatibility, where no-

one wants to initiate, and aggressive compatibility, where were too many want to

initiate. However, the results from the linear model were significant in spite of the

4. The individual scores are accumulated for group scores. These gror¡ps scores are then aggrcgaæd again to provided a mean for

the group.
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theoretical "n" shape. This was because the actual data range had more of an "r"

shape. The "apex" of the curve suggested that slightly apathetic compatible groups

performed better than totally compatible g¡oups. This supports Hill's [1975] finding

that a small amount of incompatibility was preferable. It also experimentally

confirms the "groupthink" hypothesis.

Inclusion compatibility was expected to be significantly correlated with performance.

The task was performed over several weeks with the group meeting as it wished. This

meant that inclusion needs would probably have been more relevant than control or

affection needs. Schutz suggested that during a long intense assignment, flust the

inclusion, then the control and then the affection compatibility needs will become

relevant. The assignment, and the procedure for completing it, were designed to be

typical of a small group preparing a budget in a commercial setting. It differed from

the intensive one day sessions used in many other compatibility experiments. The

result found, of originator inclusion compatibility being significantly correlated to

performance, was therefore expected to be one of the stronger associations.

lnterchange compatibility (IC) measures compatibility in emphasising, say, affection

needs over control needs. Non of ICI, ICC or ICA were correlated with performance.

If there was only time for inclusion needs to become relevant, then this type of

incompatibility might not have been relevant.

Reciprocal compatibility (RC) measures the difference between wanted and expressed

compatibility scores. Non of RCI, RCC or RCA were correlated with performance .

Given the generally low levels of incompatibility it is likely that there was

i ns ufficie nt reciproc al incomp atibility to affect perform anc e.

Much of the compatibility research does not distinguish between the types of

compatibility. Rather the absolute sum of all the types of compatibiliry is used. In

this study, the absolute sum was not significantly correlated to performance. Given
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the comments just made about the possible irrelevance of control and affections needs,

and also given the high degree of compatibility found generally in the groups, the sum

of all the compatibilities would not be expected to be significantly correlated to

performance.

A major objective of this study was to test the relevance of inter-personal

compatibility to a task such as budgeting, where mangers have some power of selection

over their choice of colleagues and where the task was only one of many which were

being undertaken at the same time. The study differed from the ea¡lier work by

allowing self-selection and by running the task over several weeks, while the subjects

were involved in other tasks. Given the amount of laboratory experimental research

that has found a significant correlation between compatibility and performance, the

frndings presented here suggest that not all the types of compatibility may be

relevant to commercial budgeting. Future field research in this area should

concentrate on inclusion needs compatibility, rather than the other types.

Compatibility and Feedback

The feedback literature, summarised by Luckett [1989], concludes that appropriate

feedback alters perfoÍnance. This was apparently confirmed in this study. The mean

forecast error fell over the three periods and, therefore, it is concluded that

learning occurred. Of particular interest in this study is the influence of

compatibility on the rate of learning. The argument introduced in the literature

review was that goups would experience stress upon receiving negative feedback. This

stress would then be used constructively by compatible groups to improve performance.

For incompatible groups, however, negative feedback would lead to un-constructive

internal conflicts. To test this question, OCI was used to test if compatibility

improved relative performance over the three periods. It is acknowledged that three

periods maybe too few to enable any conclusive results but Mock et al. [1972] had

reported learning occurring mainly in the first few periods.
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The result of the feedback tests are inconclusive. However, the following points

should be noted. Firstly, compatibility is correlated with forecast error for all

three periods. Secondly, the strength of this correlation does not alter

significantly over the three periods. Thirdly, the sequential change in forecast

error is correlated to the level of compatibility. These results suggest that the

amount of learning was related to compatibility. This is consistent with the

compatibility theory for OCI. However, these tentative results should be treated with

caution as only three periods were available for analysis.

COGNITTVE STYLE

Individual Scores

While there does not seem to be any accepted empirical evidence on the information

processing cognitive style of accountants, the conventional wisdom is that accountants

are receptive, systematic information processors. The individual scores recorded in

this study are not consistent with this view. They suggest that student accountants

have no dominant preferred information processing cognitive style.

Keen's instrument tl973l was used to measurc the preferred cognitive style of the

student subjects for both gathering information and evaluating information. For

gathering information style (perceptive-receptive) the students individual scores were

not distributed normally. However, contrary to Keen's prediction that they would

form a bi-modal distribution, they were clustered a¡ound the mid point on the scale.

The instrument has either failed to distinguish between the preceptive and receptive

styles or the subjects were neither strongly perceptive nor snongly receptive. As

there a¡e no comparable studies in the literature it was not possible to compare the

scores found here with a "database'.

For a evaluating information style (systematic - intuitive) the students individual
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scores were approximately normal (K-S = 0.9). with no evidence of a bi-modal

distribution. This also is not consistent with Keen's theory.

While Keen theorised that subjects would have extr,eme styles on both scales (gathering

and evaluating) he did not find it empirically. He found that most of his subjects

did not have extreme styles. The scores obtained in this study are, therefore,

compatible with those found by Keen. The Myers [1980] empirical evidence, and other

cognitive styles studies [Huber, 1983] are consistent with this finding. Keen

attempted to explain these results by suggesting that people may switch styles, or

that it may take time for a preferred cognitive style to develop. As the mean age of

the student subjects was 21, they may not yet have established a preferred style.

Altematively, the result may indicato that people who select a career in accountancy

do not have a strong preferred style.

Group Scores

When the individual cognitive style scorcs were summed to make group scores, the

distribution of both the gathering and evaluating scores closely approximated a normal

curve. However, the mean was slightly above the theoretical mid-point and the lower

99Vo confidence interval was very close to the theoretical mid-point. There were few

grcups with a dominant receptive style, but many had a dominant preceptive style.

There were also few groups with a dominant intuitive style. Many, however, had a

dominant sysrematic style. This suggests that the student subjects preferred to be in

a group that had dominant preceptive and systematic styles. This combination means

that the groups' thinking styles would "ju-p from one section of data to another ...

focus on relationships" and tend to "defend the quality of a solution largely in terms

of method" [Whetten and Cameron,1984] .
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The hypothesis that there was no association between the mix of cognitive styles of a

group and forecast error was tested by correlating the goup total scores against

forecast errorS. It was found that high preceptive style scores wet€ correlated to

low forecast errors. The strength of the correlations appeared to be declining over

time but the Fisher "r" to "2" Score test showed that these declines were in-

significant. When these information gathering scores were correlated against the

change in forecast error from the first to the third period a non-signifrcant result

was obtained. Both these results suggest that learning was no better for the gloups

with higher preceptive scorcs than for other groups. The information evaluation scale

was not significantly correlated to forecast error. No evidence was found, therefore,

to confirm or to deny the traditional perception of accountants as systematic.

However, some evidence was found to support the view that a preceptive style was

useful in dealing with a cognitive task. As the task is typical of the planning stage

of budgeting it may be possible to generalise this finding to commercial budgeting.

Cognitive Compatibility

The group total scores a¡e a crude measure of group cognitive compatibility. As

mentioned, the individ¡¿¿l scores for cognitive style had a mean at the theoretical

mid-point. The mean of the group total score s, however, was above the theoretical

mid-point. This suggests rhat students with simila¡ cognitive style form groups. This

hnding was supported by summing the differences in cognitive style scores for each

dyad6 that made up a goup. The 997o confidence interval was from 17.3 to30.2 while

the possible range was 0 to 96. Therefore, cognitive compatibility as well as inter-

5. An anempr was made ro cross classify groupc by both information gathering and informarion evaluatiql style' Four

classificaúons were used wirh, for example, groups with high inruitive scores and low preceptive scoles in one group and high

intuitives and high preceptives in anorher, However, there were insuflicie¡rt numbers in some grouPs to conduct a Chi 2 rest.

Visual obsewaúon and LamMa suggested no relationship between these groups and error.

6. The calculation of cogniúve compatibility was perfotmed using every dyad because it mirro¡ed the calculations used for inter-

personal ccrnpatibiliry. The procedure of electing one member as the strongest style and comparing this wit}l the group average was

tested but it gave a lirnited range of data.
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personal compatibility appear to be the result of self-selection. This finding

suggests that group members were aware of cognitive style, as well as inter-personal

compatibility, when forming their groups. An alternative explanation is that

cognitive compatibility and interpersonal compatibility are the same construct (r =

0.43, p = 0.02). This will be discussed later.

Cognitive compatibility was not significantly correlated to performance. While this

result appears to be inconsistent with other findings, the particular context of this

study must be remembered. The study used small self-selected groups which met at

infrequent intervals over a few weeks. In this sin¡ation, Keen [1973] argued that an

incompatible group would be able to work effectively provided that there was a system

of intermediaries. These intermedia¡ies were expected to mediate between extreme

styles. As mentioned in the literature review, Hayward and Everett [1983] studied

resignation pattems and found that a cognitive "climate" tended to develop in which

people of a particular cognitive style clustered together, making other styles feel

un-welcome. This is a very different situation to a small group working on a specif,rc

task for a limited period which may be able to suppress, or work around, any

differences. That is, task cohesion may be strong enough to off-set a lack of group

cohesion. However, in the longer term, given offers to join a more cognitively

compatible group, members may elect to move. The subjects in the study were not

allowed to change groups, but they had some influence over selecting their fellow

members and met infrequently. It is, therofore reasonable to assume that it was

possible for them to tolerate their differences.

Cognitive compatibility, however, is not only about the degree of pleasure that

results from working with people of similar styles. It is also concerned with types

of solutions. This study did not consider the elegance with which information was

processed or the elegance of the strategies that were used. It also did not control

the time taken by the $oups in making their forecasts. Some of the cognitive style

literature has been concerned with these issues and how they inter-relate. As this
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study rwas concerned with generalising the purely experimental research it was not

considered relevant or appropriate to control for time or to appraise strategies.

ABILITY

Individual Scores

The distribution of the individual ability scores was approximately normal (K-S = 0.7)

with a 99Vo conftdence interval around the mean of 623 - 68.8. The maximum was 93 and

the minimum 30 which is a reasonable range. ,It was, therefore, believed that the data

was suitable for use in further statistical tests

Group Mix

Similarity theory suggests that high ability members will not invite low ability

members into their group. This ignores the importance of the inter-personal and the

cognitive needs of the high ability students. Schutz t19661 found that inter-personal

needs were morc relevant than ability for group performance. This study considered,

therefore, the question of whether students selected other grcup members for ability,

interpersonal compatibility or for cognitive compatibility. Evidence has been

presented that the groups were largely compatible on both interpersonal and cognitive

grounds. This section of the study tested to see if ability-compatible groups were

formed and whether there was a relationship between group ability scores and forecast

erTor.

Before discussing the results of the tests we should consider the alternative

strategies which members may use to influence who becomes co-members of their group

It may not be reasonable simply to assume that low ability students are blocked from

entering high ability groups by the high ability members. The low ability members may

not seek membership in a high ability group. The low ability students may have
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justifred their past performance to themselves so that they do not want to group with

high ability students. For example, if low ability students excuse their performance

by saying high ability people ate arrogant or lack common sense, then they may

deliberately seek out low ability co-members. Altematively, low ability students may

have less task commitment and wish to avoid high ability students in order not to

spend morc time on the task than they wish. 'Whatever the reasoning, it seems likely

that high ability students will group together and that low ability students will form

groups of their own.

The casual observation of the group ability mix gave no clear impression of a re-

occurring mix. There was no casual evidence that high ability students did not mix

with low ability students. To test this impression the standard deviations of the

members of the group's ability scores were calculated. The 997o confidence interval of

the mean of the distribution was below the theoretical mean, indicating a narrow

distribution. This may be interpreted as very weak evidence that groups of simila¡

abilities were formed. An ANOVA test was also performed as an indicator of whether

the groups appeared to come from the same population. The resulting "F" statistic

suggested that the groups were not simila¡. The results were, therefore, inconclusive

and did not support the suggestion that students of similar ability formed goups. It

would appear that students selected co-members using more criteria than just ability.

Tziner t19861 also suggested an equity theory approach to understanding the impact of

ability mix on group performance. Equity theory suggests that if there is one low

ability member in a high ability group then the performance of the low ability member

will improve. Similarly, a high ability member in a low ability group will have

decreased performance. Equity theory could not be tested as a comparison of

individual performance before and after working in a group was not available.
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Ability and Performance

To test similarity theory the standa¡d deviation of the groups' ability scores were

correlated with forecast error. No significant correlation was found, which suggested

that groups comprised of similar ability members did not outperform groups with a

wider range of abilities. Given the theories on interpersonal and cognitive

compatibility, this result was expected.

The score of the maximum ability member of a group was not found to be significantly

correlated with forecast error. This was tested as it had been suggested, as part of

a leadership concept, that one able member could "lead" the remaining members to high

performance. This argument is in contrast to the equity theory suggestion that the

"most able" member's performance will decline. The leadership concept may be more

relevant when the leader can undertake most of the task by his or her self. However,

with the size of the task used in this study, it is unlikely that one person would do

most of the work. In this situation where the role of the "most able" member would be

to co-ordinate, rather than to undertake the task, compatibility would be more

relevant. The lack of correlation was not surprising as intuition suggested that two

able and compatible members would outperform one able member.

The groups combined or total ability scores were corelated against forecast erors.

Only a weak correlation was found. In the first period the significance level was 67o,

it was 57o in the second period and23%o in the third period. These results appear

counter - intuitive. For individuals, high ability is equated to high performance,

motivation and learning. This suggests that compatibility, as Schutz [1966] found,

was a more important determinant of performance than ability. Later, in this chapter

the relationship between performance and both compatibility and ability is tested for

a joint effect.
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Feedback and ability

The "z-score" tests, the weak correlation between total ability and performance, and

the small improvements in performance over the three periods, suggests that high

ability groups did not learn or improve more than low ability grcups. However, it

does confirm the lack of correlation between ability and performance. In other words,

the provision of feedback did not appeil to have a different effect on high ability

goups than on low ability groups. Again, compatibility appears to be a significant

moderating variable.

Participation and Ability

Hypothesis 5 was concerned with whether working in groups was of more benefit to low

or high ability members. It was found that lower ability members gained more from

being in groups than high ability members. This result is intuitively satisfying. It

would be expected that low ability members would gain more from working in groups as

the other members would make up for their weaknesses. Also, it is easier to improve a

poor score than a good one. This result supports Goldman's ll97ll conclusions but is

inconsistent with similarity theory. Members of high ability do not appear to be

getting as much synergistic benefit as low ability members from working in groups.

Ability and Cognitive Style

As mentioned in the literature review [eg. Green,1985], there has been discussion

about the relationship between ability and cognitive style. Cognitive style theorists

argue that ability is not the same as cognitive style. This study found an 0.48

significant correlation between the ability score and the preceptive (gathering

information) cognitive style. However, no significant correlation was found between

the systematic (evaluating information) cognitive style scores and ability. The

significant result would appear to be support for the belief that ability and
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information processing cognitive styles are the same construct. However, it is

possible that the result merely reflects suggestions that students with preceptive

cognitive styles do well at management accounting examinations. That is, the

direction of the causal relationship may be either way. It was reported above that

groups that have a dominant preceptive preferred style did well at the assignment in

this study. As the task in this study involved typical management accounting problems

the results may be reflecting the same underlying relationship. That is, preceptive

cognitive styles a¡e well suited to management accounting.

The results of this study strongly suggest an interdependence between ability,

cognitive style and compatibility. So far performance has been correlated with these

va¡iables separately. This was done to identify a "short-list" of variables that

could later be tested against performance in a multi-variate model.

Overall Performance Model

The variables considered for a multi-variate analysis were cognitive style, cognitive

compatibility, originator compatibility for inclusion and ability. While cognitive

compatibility was not correlated with performance it was felt to be sufficiently

theoretically associated with ability, cognitive style and inter-personal

compatibility to be included in the multi-va¡iate model. While it is known that these

va¡iables are not completely independent it was not clear whether their inter-

correlation was sufficient to effect their use as independent variables in a multiple

regression model. In these circumstances principle analysis was used.

The first stage of the principle components calculations was to produce a corelation

matrix. This indicated a significant correlation beween ability and cognitive style

(0.48), ability and OCI (0.53) and between OCI and cognitive compatibility (0.43).

The principle components analysis did not support the suggestion that the same

construct was being measured. This conclusion was confirmed using factor analysis.
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The significant correlation between cognitive compatibility and OCI means that the

null hypothesis 7, could be rejected. This hypothesis was included as it was not

clear whether Schutz's interpersonal theory covered cognitive compatibility. As

mentioned in the literaturo review, there has also been some debate about whether

cognitive style is a personality variable. Gul t19841 argued that it was not. In

this study Keen's instrument was used in place of the Myers - Briggs instrument. This

was because Keen's instrument was believed to be less a measure of personality. The

finding of a significant correlation between OCI and cognitive compatibility may be

interpreted as some evidence that the FIRO-B instrument also measures cognitive

compatibility. However, the correlation is only 0.43 and it is hard to relate the two

theories. Again, the correlation only suggests that inter-personal compatible teams

were also cognitively compatible. It may be that members of compatible teams were

morc aware or concerned about compatibility generally than, say, ability.

Regression Model

The lack of signif,rcant clustering or principle components suggested there was no

significant multicolliniarity. Therefore, it was appropriate to use the variables in

a multiple regression model. Stepwise multiple regression with no forced variables

resulted in OCI explaining 22Vo and cognitive compatibility l2%o of the variation of

performance. Thus while the correlation between cognitive compatibility and

performance was insignificant, when placed alongside interpersonal compatibility it

appears to be a further explanation of performance.

The va¡iables selected by the stepwise procedure did not include the non-linear form

of OCI. \ü/hen forced to use the non-linear OCI model, the total variation explained

was very similar to that found from using the linea¡ OCI and cognitive compatibility

model. The non- linear OCI model result was confirmed using periods 2 and 3. This

suggests that the non-linear form of OCI was a more important determinant of

performance than a mix of types of compatibility, or a combination of compatibility
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and ability. An attempt was made to force ability into the model but this did not

improve the explanation of variation. The irrelevance of ability, compared to

compatibility, was consistent with Schutz's theory. It would appear that the simplest

model, the non-linea¡ form of OCI, explained the variation as well as any other model,
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FUTURE RESEARCH

Generalising This Study

Òt,

Although budgeting is group task, most of the ea¡lier resea¡ch into the budget process
A

has been at the individual level. A group perspective was required. There has been

extensive resea¡ch on small groups per se. However, the quantity of research about

small wor& groups, performing managerial tasks, is small. In addition, as Tziner

t19851 points out, if this research is further culled to include only research

concerned with ability-mix issues then there is very little available, even when the

measure of performance includes purely physical tasks. The research into small work

group compatibility has been much more extensive but it has largely been experimental

resea¡ch in controlled and simplified settings. It has also been more concemed with

physical rather than cognitive tasks. The research on cognitive compatibility has

also been very limited. Much of the little work that has been done is now old. The

interaction of performance, ability, inter-personal compatibility and cognitive

compatibility has also not been widely researched. The issues of group feedback,

group learning and of self-selection have also not been widely considered in the small

work groupresearch on managers' performance. Therefore, there is scope for future

research in the general area of small work group dynamics when the group is working

on a planning task (allocating limited resources), over a reasonable time period, and

in a flexible goup and meeting environment.

This study has concenrated on the planning aspects of budgeting and has ignored the

control aspects. If a group is responsible for implementing a decision then the group

stresses may be greater than for a planning task. The inter-personal dimension,

especially control needs, may be even more relevant than ability. The required

measure of ability may also be different. These issues could be further studied

As mentioned, group compatibility has been well studied but in a laboratory setting.

X
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This study has generalised that work to a task and organisational sotting more typical

of budgeting. However, a full field study would be useful. An interesting piece of

quantitative research would be to study staff turn-over (including transfers) using

inter-personal compatibility and cognitive compatibility as independent variables.

Alternative carcer opportunities may influence turn-over and this should be included

as a variable. However, it would be interesting to confrrm that the pressures on

either an interpersonal or cognitive incompatible budgeting group werc strong enough

to be reflecæd in turn-over figures.

Qualitative Questions

The major limitation of quantitative research in this area is that the internal

processes of the group are not investigated. For example, the perceptions and

thoughts of the compatible and incompatible group members is not clea¡. Nor is how

the group will cope with its incompatibilities or how members identify comparible

members. To use post assignment interviews, after a study such as this one, would be

of very limited use for these reasons. First, this study was concerned with behaviour

and not with feelings. Interviews would have to be more about feelings. Second, it

is necessary to capture the events as they happen, not as they are remembered. As

mentioned in the methodology, qualitative research must be a full, carefully planned

and constructed piece of work. The researcher would have to be fully integrated into

the group, recording events as they occurred. Third, if qualitative resea¡ch is to be

undertaken it would better be done as a field study. Working with an actual budgeting

group, knowing their ability, inter-personal orientation and cognitive style and the

other day to day prcssures they work under, would give a much fuller understanding.

It would be useful to know how accountants and other managors rank ability and inter-

personal orientation as important attributes when working in a budgeting group. The

budgeting literature has emphasised the "organisational" dimension of budgeting. The

question is, how important is good communications in preparing and implementing a
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budget compared to technical expertise? As communications are dependent on inter-

personal and cognitive orientations it would be interesting to know if abiliry is

perceived as being as important as "working well in a group'. If compatibility is

important, then does it mean a compromise on ability? Answers to these questions

would best be found by longitudinal qualitative methods.

Self-Selection

It would assist future research if it was clear how much influence managers have in

selecting co-workers. What are the effects of having to work with incompatible

people? Influence over the number of meetings, the use of subordinates, task

allocation and recruitment, may be used to make incompatibility a short term problem.

If managers have a high degree of choice about how groups perform a task, then

incompatibility problems may not be relevant. Indeed, Janis [1972] is concerned that

many planning groups suffer from what he calls "group think'. He sees the problem as

insuffrcient incompatibility, which results in a lack of constructive criticism. A

related research question would be how do budgeting groups ensure the presentation of

pessimistic points of view?

Sciometric network analysis

Sciometric network analysis has been heralded as a powerful tool for the analysis of

goups. It has been used in a wide range of applications but not in budgeting. For

example, it would be interesting to construct a "who talks to whom when budgeting',

network. This could be compared over industry and time. Using this information,

typical clusters and key "nodes" could be identified. Participants' attributes

(including ability and inter-personal orientation) could be compared with their

position in the network. The strength and reasons for connections could also be

studied. The network may further provide explanations of, say, implementation or

change problems.
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Participation

Participation in budgeting is now a well established research topic. Intervening

va¡iables such as locus ofcontrol andproduct technology have also been studied.

However, the compatibility literature introduces the question of whether members want

to participate in group activities. This is not a new concept in budgeting [French

et.41.,19661. If two managers have very strong needs to work together then it may be

diff,rcult to stop them. If they are incompatible, any attempt to force them to work

together will be resisted. It is, therefore, suggested that future resea¡ch on

participation should include inclusion compatibility as an intervening variable.

Motivation, Cohesion, Goals, Norms and Feedback

Many theories of motivation, including goal setting and feedback, mention

interpersonal aspects or peer pressurc. Generally these have been ignored in the

budgeting literature. Future research on these topics may consider using the small

group level of analysis rather than an individual perspective. This would lead to

morc appreciation of group motivation variables. Woven into this complex topic is the

distinction between group and task cohesion. Future research should keep clear the

distinction between these two types of cohesion. The issue of compatibility will

probably be more relevant to group cohesion than to task cohesion. Indeed, more study

of the construct "group cohesion" and the construct "compatibility" is necessary to

explain their relationship.
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SUMMARY AND CONCLUSION

Small Group Perspective

The main aim of this study was to explore the small group dynamic aspects of

budgeting. While some aspects of small group dynamics have been well studied in the

past, they have not been integrated with the budgeting literature. Yet, many of the

hypothesis that have been mentioned in budgeting, such as motivation, feedback,

cohesion, and goals do have a major interpersonal component.

Operational budgeting is a complex and unique task. Typically, the experimental

resea¡ch has used trivial tasks. When real production tasks are used they are usually

simple manual tasks which ar€ measured in quantity of ouçut or time taken. Budgeting

is a middle management task. It requires some technical skills, which are both

calculative and cognitive, but it also requires skills such as strategy formulation,

imagination and subjective decision making. To encourage the maximum use of these

qualities, managers need to be able to choose how, and with whom, the task is

undertaken. This provides scope for personal needs to act upon the task. There is

little point in denying or controlling these needs. They should be exploited.

Self-Selection

Most of the compatibility and ability-mix literature first tested the subjects and

then allocated them to controlled groups. It was found that incompatible groups did

not perform as well as compatible groups. It was also found that high ability people

in low ability goups did not perform as well as high ability people in high ability

groups. Even though these results were based on tasks which were often very different

to budgeting, it was believed that they were applicable to budgeting. To confirm that

it was appropriate to generalise these findings, it was decided: to test how important

subjects perceived incompatibility to be when selecting co-members; and to test
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whether ability or compatibility was considered more relevant to subjects when

selecting co-members. This required the subjects to select their own group members.

Independent Variables

This study started informally by asking people with budgeting experience what personal

factors would influence the performance of a small group of managers. Ability,

personality and "working style" were all mentioned. This mix of variables had not

been well studied in the management literature possibly because ability or

inælligence testing had been viewed as an individual concept and the group

compatibility literature had suggested that ability was not as important as

compatibility.

Ability is a poorly constructed variable. There are many types of ability and most

complex management tasks require most of them. It was decided that ability, in this

case, meant the technical ability necessary to construct a co-ordinated budget. The

management accounting exam ma¡k was used as a measure of this interpretation of

ability. The psychology literature on personality variables was dominated by Schutz,

so his instrument was used. His instrument has six variables. These are the result

of extensive factor analysis and have been tested against a range of other

instruments. Schutz believes he has captured most of the personality variables

mentioned in the psychology literature. Some of these variables are nov/ being

mentioned in the budgeting literature, they include, for example, authorita¡ism.

Rather than deal with these va¡iables independently it was believed that using

Schutz's "factors" was a more productive approach.

Cognitive style was used as a measure of "working style'. As there was some

suggestion that different styles do not work well with each other, the variable had

the added advantage of having a $oup dynamic aspect. This literature was dominated

by the Myers-Briggs instrument but as it is generally believed to be a personality
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measure it did not seem appropriate for this study. Instead Keen's information

processing cognitive styles measure was used.

Performance Measure

Forecast accuracy was used as the measure of performance. The task involved

formulating a strategy to move a simulated manufacturing company into a profiøble

position. The student subjects were expected to improve the company's financial

position and to produce an "accurate" estimate of the impact of their decisions. The

errors in these forecasts were used as a measure of performance. Apart from the

"reality" of the measure it had the useful attribute of making satisfying difficult.

One problem with the measurement of performance is that subjects can decide on a goal

which satisfies but which is not the maximum possible performance. If the resea¡ch

assumes that subjects are trying for maximum performance, then the results can be

misleading. The design of the task used in this study made it virnrally impossible

for students to satisfy by aiming for, say, a 57o enor. They were forced constantly

to check whether they had the calculation correct, as the impact of an error was hard

to assess.

Students as Subjects

This research stands between a laboratory experiment and a field study. There have

been many experiments on compatibility but there was a need for quantitative and

qualitative field studies. However, before the field studies were undertaken some

initial generalisation of the laboratory experiments was necessary to provide more

exact guidelines for the field study. There was a need to identify relevant variables

and issues. Given the nature of the study, it would have been necessary to use many

budgeting managers, working on a controlled task over several weeks. Such a supply of

managers was not available. It was, however, possible to use accounting students as

surrogates for budget managers. These students were emba¡king upon a career which
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would include budgeting. They were, therefore, different from, say, English, physics

or biology students who have been used in many psychology experiments. The study was

not concerned with determining the nature or the processes of decisions by experts but

rather with studying the influence of some long term personality va¡iables on a

particular type of performance. It was, therefore, believed that it would be possible

to generalise to budget managers from the results gained from using the students.

RESULTS

Self-Selection

The results of this research supported the argument that when forming a work group,

subjects were aware of interpersonal and cognitive compatibilities. They formed into

compatible groups. No evidence was found that subjects selected co-members on the

basis of ability or that any group measure of ability was strongly correlated to

performance. However, working in a group appeared to be more beneficial to low

ability subjects.

Performance

Of the nine measures of interpersonal compatibility suggested by Schutz's only one

(OCÐ was significantly correlated to performance. This result may be pa¡tly due to

the large degree of group compatibility. There may have been an insufficiently wide

range of incompatibilities to affect performance significantly. The task type and the

opportunity for the group to meet at its own convenience may have made the control and

affection compatibilities less relevant.

A significant correlation was found between a high group score on receptive style,

information gathering styles and performance. There was no significant correlation

between cognitive compatibility and performance which is consistent with the argument
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that, within groups, intermediates may reduce the impact of incompatibilities. It has

been suggested that cognitive compatibility has two effects. First, it may cause

conflict between members and thus reduce performance. Second, it may ensure that a

wide range of approaches are taken to a problem. No evidence was found to support

either of these arguments.

Feedback

Feedback was found to affect the impact of interpersonal compatibility on performance.

The performance of compatible groups appears to have improved more than for

incompatible groups. There was no significant difference in improvement for groups

with different cognitive styles or cognitive compatibilities over the three periods.

Also, feedback did not appear to alter the relative performance of groups of different

abilities. Feedback, however, did improve the overall performance of all groups.

While three periods is only a limited test of the impact of feedback, the sequential

test did provide some measure of the robustness of the associations. For example,

there was a significant association between OCI and performance for each period.

However, a significant correlation between ability and performance was only found in

the second period.

Overall Performance Model

After checking that there was no problem of multicolliniarity, it was found that the

best explanation of variations in performance, with the least variables, was the non-

linear form of OCI. This result confirms Schutz's theory in a more generalised

setting. The linear OCI model and cognitive compatibitity resulted in a model with

equal explanatory power. This result is interesting because cognitive compatibility

was not, on its own, significantly correlated to performance. To have explained

performance using a combination of these two types of compatibility would have had

great intuitive appeal. However, cognitive compatibility added nothing to the non-
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linear OCI model.
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APPENDIX A: The Questionnaires



Fun d om en t oi In terp erson qI Rei o tions orien totion -B eh o vior
For each statement below, decide which of the following answers best applies to you. place
the number of the answer at the lef t of the statement.

1. usuaìly 2. often 3. sometimes 4. occasionally 5. Rareiy 6. Never

For each of the next group statements, choose one of the foliowing answers

1, Most 2, Many 3. Some 4. A few S. One or two
people peopie people people people

6.

7

8.

_].7,
_ 18.

_5.

_3.

^

_28.

_29.

_ 30.

31.

_32.

- 

33.

-34,

1. I try to be with people.

2. 1 let other people decide
what to do.

I join social groups.

I try to have close relation-
ships with people.

I tend to join social organ.iza-
tions when I have an oppor-
tunity.

I let other peoplb strongÌy in-
fluence my actions.

I try to be included in infor-
mal social activities.

I try to have close, personal
relationships with people.

I try to be friendly to people.

I let other people decide
what to do.

My personal relations with
people are cool and distant.

I .let other people take charge
of things,

I try to have close relation-
ships with peopie.

I let other people strongly in-
Iluence my actions.

I like people to invite me to
things,

I lÍke people to act close and
personal with me.

I try to influence strongly
other people's actions.

I like people to invile me to
join in their activities.

I like people to act close to-
ward me.

I try to take charge of things
when I am with people.

I lÍke people to include me in
fheir ¡r:iir¡ilieç

I try to include other people
in my plans.

I let other people conirol my
ac tions.

I try to have people oround
me.

I try to gei close and personai
with people

When people are doing
things together I tend to join
them.

I am easily led by people.

I try to avoid being alone.

I try to participate in group
activities.

6. Nobody

I try to get close anci personal
with people.

I let other people conlrol my
actions.

I act cool and distant with
p eople.

I am easily led by people.

I try to have close, personal
relationships with people.

I like people to aci cool and
distant toward me.

I try to have other people do
things the way I want them
done.

I like peopÌe to ask me to par-
ticipate in their discussions.

I like people to act friencì1y
toward me.

I like people to invite me to
participate in their activities.

I like people to act distant to-
ward me.

_9.

_ 1.0.

_ 11.

_!2.

_ 13.

_23.

_24.

25.

_26.
_27.

_ 35.

_ 36.

_37.

-------:- 38.

_ 3S.

- 

40.

For each of the next group of statements, choose one of the following answers:

1. Most 2. Many 3. Some 4. A few 5. One or two 6. Nobody
people people people people people
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For each of the next group of statements, choose one of the following answers:
1. usually 2. often 3. sometimes 4. occasionally s. Rarely 6. Never

_47.

_42.

_ 43.

¿.Ã

_ 45.

_ 46,

_47.

I,try to be the dominant per-
son when I am with people.

I like people to invite me to
things.

I like people to act close to-
ward me.

I try to have other people do
things I want done.

I like people to invite me to
join their activities.

I like people to act cool and
distant toward me.

I try to influence strongly
other people's actions.

I like people to include me in
their activities.

I Iike people to act close and
personal with me.

I try to take charge of things
when I'm with people.

I like people to invite me to
participate in their activities.

I like people to act distant to-
ward me.

I try to have other people do
things the way I want them
done.

I take charge of things when
I'm with people.

_ 48.

_ 49.

_ 50.

_ 51.

_ã2.

_ 53.

_ 54.
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The Cognitive Style Instrument

In this instrument you must put yourself in the position oI someone who must gather, eval-
uate, or respond to information. The purpose is to investigate the ways you think about in-
formation you encounter. There are no right or wrong answers, and one alternative is just
as good as another. Therefore, try to indicate the ways you do or would respond, ncit the
ways you think you should respond.

For each scenario there are three pairs of alternatives. For each pair, select the alterna-
tive that is more like the way you would respond. Answer each item. If you are not sure,
guess.

Suppose you are a scientist at NASA whose job it is to gather informatibn about the moons
of Saturn. Which of the following would you be more interested in investigating?

1. (a) How the moons are similar to one (b) How the moons differ from one
another another

2. (a) How the whole system of moons (b) The characteristics of each moon
operates

3. (a) How Saturn and its moons are (b) How Saturn and its moons are sim-
unique compared to Earth and its ilar to Earth and its moon
moon

Suppose you are the chief executive of a company and have asked division heads to make
presentations at the end of the year. Which of the following would be more appealing to
you?

4. (a) A presentation analyzing the de- (b) A presentation oriented toward
tails of the data presenting the conceptuai whole

5. (a) A presentation showing how the (b) A presentation showing the unique
division contributed to the com- contributions of the division
pany as a whole

6. (a) Deiaiis of how the division (b) General summaries of performance
perforrned data

Suppose you are visiting the Orient, and you are writing home to tell about your trip.
Which of the following would be most typical of the letter you rvoulcl wriie?

7, (a) A detailed description of people (b) General impressions and feelings
and events

8. (a) A focus on simiiarities of our cul- (b) A focus on the uniquenesses of
ture and theirs their culture

9. (a) Overall, general impressions of the (b) Separate, unique impressions of
experience parts of the experience
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suppose you are attending a concert featuring a famous symphony orchestra. which of thefollowing would you be most likely to do?

18.

10. (a) Listen for the parts of individual
instruments

11. (a) Pay attention to the overall mood
assoclatecl wtth tho muBlc

13. (a) Systematically collect information
on the organization

14, (a) Consider primarily the ñt between
you and the job

22. (a) Interview each applicant using a
set outline of questions

23. (a) Consider primarily the fit between
yourself and the candidates

24. (a) Rely on factual and historical data
on each candidate in making a
choice

t2, (a) Focus on the overall style of the
conductor

Suppose you are considering taking a Job wtth a c
ing would you be more likely to cioln áeciding wh

(b) Listen for the blend of all the in_
struments together

(b) Pay attention to the separato feel-
lngs assoclated wlth difierent parts
of the mualc

(b) Focus on how the conductor con-
ducts diffe¡ent parts of the score

ertain organization. Which of the follow_
ether or not to take the job?

(b) Rely on personal intuition or in_
spiration

(b) Consider primarily the methods
needed to succeed in the organiza_
tion

1s. (a) Be methodical in coilecting data (b) Give attention mostly to your per-and making a choice sonal instincts and gut feelings
suppose you inherit some money and decicle to invest it. you learn of a new high-technology ñrm that has just issueã stock. which of the fouowing is most likely to be trueof your decision to purchåse the firm's siock?

(a) You would be somewhat impulsive
in deciding to invest

(a) You could rationally justify your
decision to invest in this firm-and
not in another

16. (a) You would invest on a hunch (b) You would invest only after an or_
ganized investigation of the firm

(b) You would follow a sequential pat_
tern in making your decision

(b) It would probably be difficult to ra_
tionally justify your decision to in_
vest in this firm and not in another

77,

suppose you are being interviewed on TV, and you are asked the following questionsWhich aiternative woulc.l you be most likely to seleãt?
13. How are you more likely to cook?

(a) With a recipe (b) Without a reci e
20. How would you preclict the Super

Bowl winner next year?
(a) After systematicaily researching (b) on a hunch or by intuitionthe personnel and records of the

teams

27. Which games do you prefer?
(a) Games o chance (tlke eingo) (b) chess, checkers, or scrabble

Suppose you ate a manager and need to hire an executive assistant. Which of the following
would you be most likely to do in the process?

(b) Concentrate on yoilr personal feel-
ings and instincts about applicants
in the interview

(b) Systematically consider the match
of personal skills and position re-
quirements

(b) Rely on personai intuition or in-
spiratÍon in making a choice
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SCORING KEY

FIRO - B

To derive your interpersonal orientation scores, refer to the table below. Note that

there a¡e six columns, each with items and keys. Each column refers to an

inærpersonal need listed in the chart at the bottom of the page. Items in the column

refer to question numbers on the questionnaire; keys refer to answers on each of those

items. If you answered an item using any of the alternatives in the corresponding key

column, circie the item using any of the altematives in the corresponding key column,

ci¡cie the item number on this sheel 'When you have checked ail of the items for a

single column, count up the number of circled items and place that number in the

corresponding box in the chart- These numbers will give you yorrr strength of

ilterpersonal need in each of the six a¡eas. The highest possible score is 9. The

lowest score is 0.

Exprcssed

Inclusion .

Itcm Key

I t-2-3
3 L-2-34

5 1-2-34
7 t-2-3

9 L-2

1l I-2

13 t-2
15 I

16 I

Wanæd

Inclusio

ftcrn K.y
28 t-2
31 t-2

34 I-2
37 I

39 I
42 r-2
45 L-2

48 t-2
5l t-2

Exprcssed

Coor¡ol

Wanæd

Conuol

Exprcssed

A-ffection

Item K"y
4 t-?
8 1-2

12 I

t7 r-2
19 4-54
2t t-2

23 t-2

25 +54
nL2

Yy'a¡ted

A-ffe¡tion

I¡cm K"y
29 t-2
32 t-2
35 5-6

38 t-2
40 54
43 1

46 5-6

49 1-2

52 5-6

Itcm K"y
r-2-3

t-2-3

L-2

t-2-34
t-2-3

t-2-3

L.L

t-2
t-2

Itern
,,

6

l0
I4
l8
20
aa

24

26

K"y
t-2-34
1-2-3-4

t-2-3

t-2-3

I-2-3

t-2-3

1-2-3-4

t-2-3

t-2-3

30

33

36

4t
44

47

50

53

54
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Cognitive Style

To determine your score on the th¡ee dimensions of cognitive style, circle the items

below that you checked on this instrument. Then count up the number of circled items

and put your scores in the spaces below.

Gathcring infonnation

Pcrcc,ptive

la
2^

3a

4a

5a

6a

7a

8a

9a

10a

ll¡
lzl

Recepive

Evaluating InformaÉon

Systematic

l3a

l4a
15a

1óa

17z

l8a

19a

2b
2lt
22^

23a

242

Innritivc

l3b
14b

l5b
lÕ
t7b
18b

19b

zob

2lb
22b

23b

24b

tb
2b

3b

4b

5b

6b

7b

8b

9b

l0b

llb
t2b
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APPENDIX B: The Scores









































FORECÀST ERRORS

TEAM

2

4

5

6
7

8

10
L3
15
I7
l_B

l9
24
25
26
2'l
28
29
30
3t
33
34
35
38
39
4t
43

F1
t0 .9%
10. 3%

10. 5%

9.9%
5 .5%

18.5%

E2
10. 3%

r0.9%
8.5%
9.0%
4.3%

16. B%

6.2%
6.0%
7 -B%

L0.2%
7.4%
9.5%

L2 -8%
6%

F3
12 .0%
L0 .5%
L2 .4s¡
6.5%
3.3%

ll.4%
4.6sa
1.5%
7. 8%

7 .Ieo
5.5%
9.3%

TL.2%

10.5%
4.0%
6. B%

8.3..;
5. B%

10.1%
I9. 6e¿

4. 8%

15 .9%
22.5%
30.0e¡
14.9%
9.2%
r .0%

I7 .T%
9 .6%
I .0%

23.4%
12.6%
12.6%

2 .9ga

.'3%
0%

0%

I

IB
l5
30
t5

B

5

10
6
5

13
IO
10

6

0% I
T

I
L

Éo-

.7%

.6% I

.5%

.1%

.L%

.3%
10-. J-O

.7%

I .9%
2.L%
2.9vo
7.Lea
2.9%
6.1%
4.3Yo
2.IYo
4.6%
6 .Agt
9.7%
9.6%
9.6%
9.8%
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