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Glossary and abbreviations

Al

CALL

CEFR

CMI

EMI

HE

HEIs

HLT

Artificial Intelligence

In this study, Al is recognised as a rapidly growing field of study in
computer science that replicates human intelligence and has close
associations with human language technology (HLT).

Computer-assisted language learning
The term refers to the use of technology for language learning and teaching
purposes and has become a sub-field in the study of language education.

Common European Framework of Reference for Languages

This is an international standard for describing language proficiency,
consisting of six levels: A1, A2, B1, B2, C1 and C2. Learners at Al and
A2 are at beginner and pre-intermediate levels (basic user); at B1 and B2
they are at intermediate and upper-intermediate levels (independent user);
at C1 and C2 they are at advanced and proficiency levels (proficient user).

Chinese Medium Instruction

This term refers to teaching and learning academic disciplines through
Chinese as medium of instruction for students whose L1 is different from
Chinese. Although CMI is not the main focus in this study, the findings of
this research have implications for language pedagogy in CMI contexts.

English Medium Instruction

This term means teaching and learning academic disciplines through
English as medium of instruction for students whose L1 is different from
English. Although this term was originally used in contexts where English
has limited dispersal or use, it is now recognised as applicable to bilingual
or multilingual learners studying in predominantly English-speaking
contexts.

Higher education
Post secondary school education.

Higher education institutions
Higher education institutions (HEIs) include universities, as well as
technical and professional colleges. In this study they refer to universities.

Human Language Technology

Human language technology (HLT) is a subfield of Artificial Intelligence
(Al), serving to enable machines to process and understand human

vii



HT

L1

L2

MT

PE

SLA

languages. Web-based resources, such as online translators, online
dictionaries and search engines, and machine translation are applications of
HLT.

Human translation

This term is generally used in translation studies to refer to translation that
is produced manually by human translators, potentially in consultation with
dictionaries.

First language

A first language (L1) is often known as the home language, local language,
or mother tongue. In this study, the L1 refers to the primary language
practices and the strongest repertoire of each participant.

Second language

A second language (L2) is a language different from the first (or home)
language. It is often used as a proxy term that includes ‘additional’ and/or
‘foreign’ languages. L2 is used in this study in relation to the learning of
additional, second and/or foreign languages.

Machine translation

Machine translation refers to computerised systems that automatically
generate translations. Online translators that provide digital machine
translation functions can automatically produce translated texts from one
language to another.

Post-editing

This term is generally used in translation studies to refer to a process or
task that requires human translators to edit or modify machine translated
text to increase accuracy and/or appropriateness.

Second language acquisition

The term second language acquisition (SLA) refers to an interdisciplinary
field of study that includes various theories of how additional, foreign or
second languages (L2) are learned.
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Transcription Conventions

Quotations from participants’ written and spoken texts are presented verbatim to retain each
individual’s voice. All names used for participants are pseudonyms.

Elision
For example, removal of minimal responses or unrelated material from
quotations

[ Alterations
For example, clarification made within a quotation and/or insertion of
participant’s name

Tense Use in Reporting

In Chapters 5, 6 & 7 | use the present tense when showing student translation processes as they
unfold inside the tables. I also use present tense when discussing students’ habitual or ongoing
practices as disclosed in open-ended questionnaire and focus group interview data. | use past
tense when discussing student reporting of a one-off task, and when | offer an interpretation of
the screenshot data immediately before or after each of the tables and figures that relate to
screenshot data.

Referencing

The referencing style used for in-text references and reference lists in this thesis is APA 7%
Edition.



Abstract

In the era of artificial intelligence (Al) and digital technology, online machine translation (MT)
is becoming a common tool for multilingual learners in academic contexts. As a language
teacher in higher education, I have found it important to understand how students use MT and
its effects on their learning, because how they use MT has implications for language acquisition
and academic integrity. Expertise in MT and post-editing (PE) of MT produced texts is
considered important for translation students and multilingual researchers. However, little
research has focused on whether MT and PE capabilities are equally important for multilingual
learners such as language students and students studying through their second language (L2),
for example, through English medium instruction (EMI). Hence, the aim of this study is to
investigate the potential of MT and PE to advance L2 learning in the contexts of language

learning and teaching and EMI.

To this end, | adopted a qualitative action research methodology involving reflection-in-action
(reflection during teaching interventions), reflection-on-action (reflection after the completion
of interventions), and reflexivity. The study comprised two different teaching intervention trials
for two cohorts of students. The two interventions involved human translation (HT), MT and
PE. The first intervention was conducted in a pilot English-Chinese translation course with
mostly English-speaking advanced learners of Chinese at National Taiwan University. The
students’ primary aim was to advance their study of the Chinese language. The second
intervention was a pilot MT and PE collaborative tutoring process with Chinese-speaking
postgraduate students studying through EMI at the University of South Australia. The primary
aim of these students was to learn content knowledge across the curriculum of their chosen
discipline and simultaneously to develop their English. | expected that the findings from the
two distinct student groups would help me to gain a multi-perspective understanding of

participants’ L2 learning in relation to MT and PE.

Multiple instruments were used to collect and triangulate data: questionnaires, screen
recordings, translation samples, and focus group interviews. The findings from the two groups
reveal multilingual learners’ purposeful use of MT to support both input comprehension and
output production. The students used MT as a multilingual dictionary and as more than a
dictionary to assist them in reading comprehension, writing production, evaluating MT output,

and maintaining academic integrity. They used MT followed by PE as strategies to support



meaning making and meaning transfer from one language into another. The combined findings
also show that learning to use MT and PE through teaching interventions might not only
advance L2 learning but also benefit access to content knowledge by increasing efficiency in
reading, improving accuracy in text comprehension and production, increasing opportunities
for learning and understanding vocabulary and grammar, increasing confidence in learning,
and raising awareness of appropriate use of MT. Analysis of the findings indicates that MT and
PE allow multilingual learners to draw on their whole linguistic repertoire and semiotic
resources to leverage learning of language and knowledge, and that MT and PE enhance
multilingual learning and capability through purposeful human-machine interaction. The study
offers implications for language pedagogy in both language learning and teaching and EMI

contexts.
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1 Introduction

| am passionate about teaching languages, including Chinese and English. | have taught both
languages in Taiwan and Australia. Specifically, | taught Chinese as a second language for
more than 15 years in higher education in Taiwan. Prior to studying this PhD in 2019, | was
lecturing in the International Chinese Language Program (ICLP) of National Taiwan
University. In addition to teaching general Chinese language courses, | offered two English-
Chinese translation courses, one for advanced level learners of Chinese and the other for
Australian and New Zealand diplomats who were studying Chinese at ICLP and were required
to undertake an English-Chinese translation-based examination?® prior to their posting in
Taiwan or Mainland China. My own experience in language teaching and second language
acquisition (SLA) and teaching translation in SLA classrooms made me curious about the role
of translation in language learning and teaching. | conducted small-scale research studies
between 2014 and 2018 and found that translation as a pedagogical tool could benefit students
in language learning, for example, in strengthening previously learned vocabulary and
grammar. With advances in digital technology, | have been concerned about the role of human
language technology (HLT) in language education, particularly online machine translation
(MT), one of the applications of HLT. | was curious about whether MT, such as Google
Translate, was involved in students’ translation processes. Given the increasing interest in
artificial intelligence (Al), it seemed that there would be room to investigate the affordances

and limitations of MT technology in the process of translation and language learning.

! The assessment task is prepared by the Language Studies Unit in the Department of Foreign Affairs and Trade
(DFAT) in Canberra. The assessment includes reading in English and speaking in Chinese, listening in Chinese

and writing in English, Chinese-English interpreting, translating from Chinese to English.
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1.1 Contextualisation of the study

As a language teacher with 20 years of language teaching, | started with the concept of second
language? (L2) learning with a focus on theories of second language acquisition (SLA). As this
PhD study progressed, | have come to understand how multilingual people employ their whole
linguistic repertoire to make meaning and to make sense of their multilingual and multicultural
worlds. Multilingual learners naturally use their prior language(s) and knowledge to learn and
strengthen their developing language and knowledge. Increasing recognition of
multilingualism as a norm of daily life has led to a shift in thinking within the field of SLA.
Fifteen prominent SLA scholars in the Douglas Fir Group (2016) conclude that SLA theory
needs to be reconceptualised through the lens of societal multilingualism. Amongst these
scholars, Ortega (2013, 2019) argues that SLA should include multilingualism as an object of
study.

Multilingualism comes with social trends such as globalisation, internationalisation and the
attraction of overseas study, bringing people from different languages and cultures into
frequent contact. In terms of studying abroad, an increasing number of international students
study the Chinese language in higher education institutions in Taiwan or Mainland China. An
article titled ‘Chinese progresses as a world language’ in the Language Magazine (2021) shows
that approximately 25 million people are currently learning Chinese as an L2. Many
universities in China have begun to offer or are likely in the future to offer degree programs
through Chinese Medium Instruction (CMI) for international students, thereby promoting

Chinese as an academic lingua franca (see for example, Song, 2022; Wan & Gao, 2020).

There has been considerable interest in and provision of English Medium Instruction (EMI) in
many countries, although its definition and application has undergone change. Originally it was
considered to mean ‘use of the English language to teach academic subjects (other than English
itself) in countries or jurisdictions in which the majority of the population’s first language is
not English’ (Macaro, 2022, p. 534). Although the term EMI has typically been used in non-
Anglophone contexts, several scholars, including Humphreys (2017), problematise this narrow
definition and suggest that it applies also in Anglophone settings such as in Australia where

multilingual learners with first languages different from English study. Of relevance to this

2 Based on the definition of Ellis (2015), | use L2 as an umbrella term, referring to learning any language other

than learners’ first language (L1).



study, Ferguson and Spinks (2021) report that the majority of international students currently
travelling to Australia for higher education (HE) study come from China. As a result of
increasing numbers of international students studying overseas, either to learn an L2 or to
pursue a higher degree through their L2, I include two different cohorts of multilingual learners
in my study. The first group comprises mainly English-speaking learners of Chinese in
predominantly Chinese-speaking Taiwan. The second group comprises Chinese-speaking
students studying postgraduate degrees through EMI in predominantly English-speaking
Australia.

Whereas language learners aim to advance the study of the target language (the L2) to expand
their multilingual capabilities (Gao & Yang, 2023; Ortega, 2019), students studying through
EMI aim to learn content knowledge across the curriculum of their chosen discipline and
concurrently to learn or expand their L2 capabilities in English (Fenton-Smith et al., 2017; Lin,
2019; Tsou & Baker, 2021). A common purpose among these students is to use their varied
linguistic repertoires to advance their L2 expertise towards high-level bilingualism or

multilingualism.

My purposes here have been to understand how multilingual learners in two different academic
contexts use translation to mediate the transfer of meaning between languages, to facilitate
understanding of information in different languages, and to acquire knowledge of different
languages. When translation is used for pedagogical purposes to improve language capability,
language teaching cannot be separated from translation studies (Carreres, 2014; Colina, 2002).
Learning a language may be related to learning to translate from or into that language to achieve
multilingualism (Cook, 2010). Owing to the differences in historical and theoretical
backgrounds, the terms ‘translation’ and ‘translanguaging’ have distinct theoretical
underpinnings and applications in language education. Despite this, both translation and
translanguaging are used as pedagogical methods and tools to support language learning and
to strengthen language capability. The common purpose of both is to draw on learners varied
linguistic repertoires to leverage learning, as will be discussed in detail in the thesis.

Human Language Technology (HLT) has played a significant role in the rapidly developing
field of Artificial Intelligence (Al) and is likely to continue to do so. An important function of
HLT is to offer people from different language communities access to information and to share
knowledge through the use of web-based resources (Varile et al., 1997). Web-based resources

such as online translators, online dictionaries, corpora, and search engines are applications of



HLT and can be used in language education (Bodomo & Lam, 2006). Online sources of
translation, also known as online machine translation (MT), have greatly improved in
translation quality since the advent of state-of-the-art neural machine translation (NMT)
systems (Briggs, 2018; Nifio, 2020). Baidu, the largest search engine in China, has employed
NMT systems for MT services in the language pair of Chinese and English since 2015 (He,
2015). Baidu’s use of NMT was followed by Google Translate from 2016 (Wu et al., 2016)
and Microsoft Translator from 2018 (Hassan et al., 2018). Youdao translator tool, developed
in China and known for Youdao Dictionary, has also adopted NMT systems (Fu et al., 2018).
These and other innovations in MT technology are attracting increasing attention in language

education and translation studies.

With the features of accessibility and user friendliness, MT has become one of the most popular
tools for many language learners (Jolley & Maimone, 2022; Lee, 2023; Tsai, 2020) and for
multilingual students studying through EMI (Heugh et al., 2022). However, academic staff in
‘anglophone’ settings such as Australia are often concerned about students’ use of MT and the
influence of this on students’ L2 development; they also worry that MT use leads to breaches
of academic integrity. Some teaching staff, however, consider that these possibilities depend
on how MT is used (Ducar & Schocket, 2018; Groves & Mundt, 2021). Despite the debates on
MT use, language and EMI students are very likely to continue using MT ‘clandestinely’ if it
is prohibited and openly if ‘sanctioned’ (Mundt & Groves, 2016, p. 388).

Given that MT quality has greatly improved since the launch of NMT systems, some studies
suggest that the quality of translation produced by MT may outperform language learners (Lee,
2022b; Tsai, 2019). A few scholars, taking advantage of the positive aspects of MT, integrate
it into L2 writing classes (Chen et al., 2019; Chen & Tsou, 2023; Lee, 2020; Tsai, 2020). These
scholars teach university students of English to use MT output® in English to compare with
their own L2 English writing for editing and revising. However, MT output is still not error-
free despite the improvement in MT quality. Some research shows that advanced level learners
can benefit more from MT than intermediate or beginner level learners because their language
capability enables them to judge the degree of accuacy in MT output (Lee, 2022a, 2022c; Lee
& Briggs, 2021; Nifio, 2020).

3 The term ‘output’ is used in the broadest sense in this thesis, referring to translations produced by MT (i.e.,

MT output) and production of L2 writing produced by students.
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Recently, capability in post-editing (PE) of MT produced text has become highly sought after
in the translation industry because competent PE can increase translation productivity while
maintaining quality (Cadwell et al., 2018; Shih, 2020b). Developing skills in MT and PE,
hence, have been considered to be important for students in translation programs (Pym &
Torres-Simadn, 2021; Varela-Salinas, 2019). Some scholars have also urged that understanding
how to use MT and PE is essential for multilingual researchers in scholarly communication
and publication (Bowker, 2020; Bowker & Ciro, 2019; O'Brien et al., 2018). Owing to the high
demand for PE tasks in translation industries, some language teachers introduce MT and PE to
students at upper-intermediate or advanced L2 language learning levels in the translation class
(Kliffer, 2005; Nifio, 2008; Yamada, 2019). They require students to undertake PE of raw MT
output to render more accurate and appropriate translation output. The implication is that PE
may play a significant role in translation, including encouraging students to evaluate MT

accuarcy and to correct MT output.

Nevertheless, the development of expertise in the use of MT and PE has received relatively
little explicit pedagogical attention in mainstream L2 teaching and EMI contexts. This is
despite many language and EMI students having made use of both MT and PE in their studies.
For this reason, it seems worthwhile examining MT and PE in both language learning and EMI

settings and in light of SLA debates that turn towards multilingualism.

The core aim of this study, therefore, is to investigate the potential of MT and PE to advance
L2 learning in the contexts of language learning and teaching and EMI. More specifically, I
am interested in how multilingual learners use MT to mediate the equivalence of meaning
between languages to support their L2 learning. I also wish to understand whether MT and PE
can advance L2 learning in both contexts. Therefore, the research questions are:

1. How do multilingual learners use MT to support their L2 learning?

2. Can MT and PE capabilities advance L2 learning of multilingual learners? If so, how?

1.2 Research design and significance

Following the suggestion by the scholars in the Douglas Fir Group (2016) on positioning SLA
through the lens of multilingualism, in this study | use multilingualism as an umbrella term that
includes bilingualism and refers to the use of two or more languages (see also Cenoz, 2013;
Cummins, 2021). I use the term ‘multilingual learners’ to embrace ‘bilingual learners’ and to

refer to students who draw on two or more languages (their multilingual repertoire) in learning



and studying. A qualitative action research study was designed to include two different
teaching intervention trials using MT with multilingual student cohorts. These cohorts are
identified below in relation to their strongest L1 and the target language of their study program.
The first trial involved a translation course for (mostly) English-speaking advanced learners of
Chinese in a predominantly Chinese language context at National Taiwan University. The
second was with a group of postgraduate Chinese-speaking students studying through EMI in
a predominantly English language context at the University of South Australia. Each
intervention involved translation activities, including human translation, machine translation
and post-editing of machine produced texts. In this study, human translation (HT) means a
translation method, in which translation is produced manually by students, potentially in
consultation with (electronic or paper) dictionaries. Machine translation (MT) refers to free
online MT tools with the latest neural machine translation systems that users can access via the
web, including Baidu, Google Translate, Microsoft Translator, and Youdao®. Post-editing (PE)
refers to a translation method, in which translation is first generated from MT followed by
student post-editing to achieve an appropriate translation (i.e., MT+PE). The term ‘post-
editing of machine translation, PEMT’ was originally used at the beginning of my study.
However, I changed it to “MT+PE’ at a later stage as it shows the clear sequence of translation
that is produced from MT followed by human post-editing. In this study, the two terms PE and
MT+PE are used interchangeably. | tend to use MT+PE when | want to emphasise the sequence
of the translation process. Figure 1.1 shows the definitions of HT, MT and PE in this study.

4 These MT tools differ from generative Al tools such as ChatGPT launched in late 2022. Generative Al tools
were not developed at the time of data collection for this study. As the name suggests, MT tools can only

undertake translation tasks, while ChatGPT can do both translation and text generation tasks.

6



=l Human translation (HT)

e a translation method in which translation is produced manually
by students, potentially in consultation with dictionaries

=aal Machine translation (MT)

¢ free online MT tools with the latest neural machine translation
systems that users can access via the web

aad POst-editing (PE) of MT (MT+PE)

* a translation method in which translation is first generated from
MT followed by student post-editing

Figure 1.1 Definitions of HT, MT and PE in this study

Given that the activity of MT+PE is more suitable for students at advanced levels of language
learning (Nifio, 2008, 2009), the L2 proficiency requirements of the research participants for
both student groups in this study were B2/C1 (upper-intermediate/advanced) levels based on
the Common European Framework of Reference for Languages (CEFR). The first intervention
focused on Chinese language learning by engaging in HT, MT and PE activities in a pilot
English-Chinese translation course for advanced learners of Chinese. The second intervention
focused on a pilot collaborative tutoring process involving the use of HT, MT and PE to support
EMI postgraduate study. The two student groups in my action research enabled me to gain an
understanding of the potential of MT and PE to advance L2 learning in two different contexts,
one focusing on Chinese language learning in a language program, the other focusing on the

learning of content knowledge and English through EMI.

Just as the intervention for Student Group 1 (SG1) at the National Taiwan University was about
to begin in early 2020, the unexpected disruptions of COVID-19 occurred. Since many
international students were unable to travel, this reduced the number of student participants in
the translation course from 15 to four. It was no longer possible to conduct an on-site teaching
intervention, so | amended the original research design to online teaching via Zoom. The
pandemic also limited to six the number of Chinese-speaking postgraduate students in Student
Group 2 (SG2), because COVID travel restrictions prevented many international students from
travelling to and enrolling at the University of South Australia. A face-to-face teaching
intervention design was also changed to a Zoom platform in compliance with this university’s
COVID-19 regulations. Limitations relating to the sample size of both groups are discussed at
various points in the thesis. Nevertheless, this disruption did allow for in-depth analysis of the

data that indicates potential value in further research.



Through this action research, | have sought to reveal the ways in which multilingual learners
with CEFR B2/C1 levels use MT technology in the two contexts of language learning (SG1)
and postgraduate study through EMI (SG2). In so doing, | have built on the work of scholars
in the field of MT in language education and educational technology, such as Nifio (e.g., 2020)
and Lee (e.g., 2020). From the start, I aimed to contribute an understanding of how multilingual
learners interact with and use MT to support L2 learning, and as a result of this research, | offer
multilingual learners’ five ‘purposeful uses’® of MT in assisting input comprehension (L2
reading) and output production (L2 writing). | further aimed to contribute an understanding of
whether MT and PE capabilities can advance L2 learning in both a language (as object of study)
and an EMI context. Through observation and analysis of interactions between students and
machines (human-machine interaction), | provide some insights into the nature of MT and PE
capabilities. | also identify five interrelated processes that advance student language learning

and access to content knowledge when learning to use MT and PE.

| argue that findings in the study shed light on the implications of MT and PE for language
learning and teaching and EMI. They also provide language educators and academic teaching
staff in higher education with some insight into the complexity of metacognitive and
metalinguistic processes in student use of MT and PE. This may contribute towards informed
institutional policy-making decisions regarding the use of MT, including in relation to matters
of academic integrity. | hope that the findings of this research will be beneficial in the fields of
SLA, translation studies, multilingual education, EMI studies, and language education more
generally associated with MT technology. Recommendations that emerge from this study
include the pedagogical use of MT and PE when applying translation to language teaching and

EMI (and potentially also to CMI) contexts.

1.3 Structure of the thesis

Following this introductory chapter, there are two literature review chapters. The focus in
Chapter 2 is on a review of literature relating to theory and research on language learning and
applied linguistics, while the focus in Chapter 3 is on human language technology (HLT) and
machine translation (MT). In Chapter 2, | begin with a review of SLA theories including
incidental/implicit and intentional/explicit learning, interactionist SLA theory, and the role of

L1 and multilingualism in SLA. | then discuss the resurfacing of translation in language

® The term “purposeful use’ is adopted from Dr Mei French’s 2018 PhD thesis.
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learning and teaching through two distinct lenses, namely translation and translanguaging. In
Chapter 3, attention is drawn to recent developments in MT and its applications in language
education. This includes teachers’ and students’ perceptions of M T, and the applications of
MT in the language classroom. | also explore the role of MT and post-editing (PE) for

purposes of professional translation, and academic research and publication.

Chapter 4 presents the study’s methodology, namely, action research and how | adapted two
frameworks, those of Burns (2009) and Norton (2018), to develop a five-phase action research
framework for the two student groups in this study. Chapters 5 and 6 present data and initial
discussion of the findings in relation to both research questions, from SG1 (students of the
Chinese language) and SG2 (EMI postgraduate students) respectively. These chapters reveal
how students of each group make strategic use of MT and PE for input comprehension and
output production, and how students advance their learning of language and knowledge through
learning to use MT and PE. In Chapter 7, | bring an in-depth discussion and analysis of how
MT and PE can contribute to SLA, translation, translanguaging, and multilingualism in
education. Chapter 8 concludes this thesis with a review of key contributions and research

significance and recommendations for teaching practice and future research.



2 SLA, translation, and translanguaging

My study is located at the intersection of translation studies with second language acquisition
(SLA), second language (L2%) learning, and translanguaging pedagogy. The purpose of this
chapter is to offer a review of literature that brings together the theory and research in these
fields of study in order to engage with language acquisition and translation in language learning

and teaching.

| begin with selected theories in the field of SLA that relate to L2 and multilingual learning and
that are relevant for this study. In section 2.1, | offer an overview of cognitive language learning
theories, including incidental/implicit and intentional/explicit learning, interactionist SLA
theory, and the role of the first language (L1) and multilingualism. In Section 2.2, translation,
which has been regaining attention in SLA over the last fifteen years, is considered through a
pedagogical lens in translation studies and language teaching, and in translanguaging and
multilingual education. Translation and translanguaging in language teaching and the use of
translation in mediating meaning making in language learning are addressed in this section.

The chapter concludes with a chapter summary in Section 2.3.

61 use L2 as an umbrella term to refer to learning any language that is different from the L1. | use the terms
‘foreign language’ and ‘additional language’ in relation to how particular authors use the terms and as reflected

in the literature.
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2.1 Second language acquisition (SLA) - selected theories

This section comprises a discussion of theoretical perspectives in SLA, including 1) incidental
or implicit learning versus intentional or explicit learning; 2) interactionist SLA theory; and 3)
the role of L1 and multilingualism in SLA. These offer multi-perspectival opportunities to

understand the processes of L2 learning that lead to a multilingual repertoire.

2.1.1 Incidental/implicit vs intentional/explicit learning

It is widely considered that language learning involves the cognitive process of input and output
to construct and reconstruct an internal lexical and grammatical system (e.g., Krashen, 1991;
Mackey & Gass, 2015; Swain, 2005). Ellis (2015) explains that language input and output can

be meaning-focused or form-focused, primarily depending on learning purposes and goals:

Input is meaning centred when the learners’ primary concern is to
comprehend...Output is meaning centred if the goal is simply to communicate some
message...Input is form centred when the learners’ primary attention is directed at
studying and learning the linguistic forms...Output is form centred when the learner is
primarily concerned with conforming to target language norms (p. 146).

Incidental learning (i.e., when learners acquire some linguistic forms without focussed
attention) may occur when learners pay attention to comprehending input. This differs from
intentional learning (i.e., when learners aim to learn linguistic features and forms). Ellis (2015)
argues that input and output can involve both incidental learning and intentional learning ‘when
learners engage primarily in trying to understand, but also pay periodic attention to linguistic
form when the need arises’ (p. 146). The notions of incidental and intentional learning are

related to those of implicit and explicit learning. As Brown (2014) puts it:

...explicit learning involves conscious awareness and intention...implicit learning is
the other side of the coin: learning without conscious attention or awareness (p. 291).

According to Brown, incidental and intentional learning are synonymous with implicit and
explicit learning. Implicit learning is incidental without awareness about what has been learned,
while explicit learning is intentional with awareness of what has been taught (Ellis, 2015; Gass,
2017; Long, 2017). Implicit learning gives rise to implicit knowledge, and explicit learning
leads to explicit knowledge. The former refers to learners not being aware of what language
knowledge they use to complete tasks such as comprehension; the latter refers to learners being
aware of what language knowledge they use for tasks such as syntactic rules (Gass, 2017; Long,
2017). Ellis (2015), on the other hand, suggests that explicit learning can play an assistive role

in the process of implicit learning:
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If learners have explicit knowledge of a grammatical rule, they are more likely to pay
attention (i.e. ‘notice’) exemplars of this rule in the input they are exposed to and -
through noticing - fine-tune their developing, implicit knowledge-system...learners
could use their explicit knowledge to construct sentences in the L2, which then served
as ‘auto-input’ that fed into the mechanisms responsible for implicit learning (pp. 16-
17).

Accordingly, explicit and implicit learning are interrelated and complementary. A hybrid of
both learning types within a focus-on-form approach (Long, 2014, 2017) that involves both
implicit and explicit learning and knowledge has been considered to be most beneficial. In his
review paper, Ellis (2016) concludes that a focus-on-form approach is in contrast with a focus-
on-forms approach. The latter is a structure-based approach, focusing on grammatical structure.
The former has come to be viewed as specific types of activities or procedures designed to
attract learners’ attention to form while their primary attention is on the meaning of a given
task. From cognitive-interactionist perspectives, communicative interaction involves implicit
and explicit learning and focuses on meaning and form to varying degrees (Ellis, 2015; Gass,
2017; Gass & Mackey, 2014). This is the main focus in Section 2.1.2.

2.1.2 Interactionist SLA theory

From cognitive-interactionist perspectives, the constructs of interaction in SLA include input
hypothesis (Krashen, 1985), interaction hypothesis (Long, 1983, 1996), output hypothesis
(Swain, 1985, 1995), and noticing hypothesis (Schmidt, 2001). Interaction hypothesis was
proposed by Long (1983) and updated in 1996 (Long, 1996). Long’s updated version of the
interaction hypothesis pays particular attention to negotiation for meaning and views

negotiation during interaction as a key to L2 acquisition:

Negotiation for meaning, and especially negotiation work that triggers interactional
adjustments by the NS [native speaker] or more competent interlocutor, facilitates
acquisition because it connects input, internal learner capacities, particularly selective
attention, and output in productive ways (Long, 1996, p. 451-452).

Long argues that negotiation brings together input, attention, and output and contributes to
language acquisition. With a substantial growth in empirical research, the interaction
hypothesis has developed into a theoretical approach, which is called the interaction approach
(Gass & Mackey, 2014). Whether it is the interaction hypothesis or the interaction approach,
interactionist scholars aim to explore L2 learning mechanisms through real-time spoken
interaction, from learners’ exposure to input, negotiation for meaning and form, to production
of output, together with learners’ attention to the feedback received from the interlocutor during

negotiation. Chapelle (2003) uses the term ‘interactionist SLA theory’ to refer to the essential
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constructs of interaction; she then connects interactionist SLA theory to computer-assisted
language learning (CALL), defined as ‘the use of technology for language teaching and
learning’ (Chapelle, 2005, p. 743). Chapelle (2005) aims to explore language learning through
learner-computer interaction in both synchronous and asynchronous communication.
Regardless of synchronicity or asynchronicity, such types of communication include video
interaction (Dooly & Tudini, 2016) and text messaging such as online written chat (Tudini,
2003, 2007) . Building on this, and for consistency, | use the term ‘interactionist SLA theory’
to denote the key constructs of interaction, which include input, interaction and feedback,

output, and attention.

2.1.2.1 Input

Learners’ exposure to L2 input is an essential component for language acquisition. Krashen’s
(1985, p. 2) input hypothesis asserts that ‘if input is understood and there is enough of it, the
necessary grammar is automatically provided.” He argues that comprehensible input benefits
learners more in language acquisition, whereas input containing ‘i+1’ is also important for
acquisition. Krashen (1991, p. 409) refers to ‘i’ as learners’ current language level and i+1 as
the next level that learners have not yet acquired but are ‘ready to acquire’. This is similar to
Vygotsky’s (1978) notion of Zone of Proximal Development (ZPD). Liu (2015), however,
criticised Krashen’s account for the i+1 formulation as vague, owing to the lack of explicit
definition. In terms of comprehensible input, previous research shows that language teachers
use modified input to make language more comprehensible, namely adapting input to learners’
language levels (Gass & Mackey, 2014). Language input is of little use to learners in
constructing their L2 grammar or syntax if they cannot comprehend the input to which they are

exposed.

Gass (2017, p. 4), on the other hand, proposes ‘comprehended input’, which differs from
Krashen’s comprehensible input in terms of comprehensibility control and comprehension
types. Whereas comprehensible input emphasises that control resides with input providers
(speakers/teachers) rather than receivers (hearers/learners), comprehended input focuses on
learners and the extent to which they can understand the input provided. In terms of
comprehension types, Krashen views comprehension as a dichotomy: that is, input is either
understood or not understood. In contrast, Gass (2017) regards comprehension as a continuous
ability of learners, from understanding the meaning of the input (semantic level) to being able

to analyse the syntax of the input (syntactic level).
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2.1.2.2 Interaction and feedback

Whereas Long’s interaction hypothesis (1983, 1996) refers to interaction as real-time face-to-
face conversation that learners take part in to negotiate meaning (Gass & Mackey, 2014;
Loewen & Sato, 2018), Ellis (1999) argues that interaction can include intrapersonal thinking
activities. Scholars such as Ortega (1997, 2017) and Chapelle (2003, 2009) expand the concept
of interaction to learner-computer interaction to consider L2 acquisition in the CALL context.
As Chapelle (2003) argues, ‘interaction needs to include what takes place between a person
and the computer’ (p. 55). Computer technology serves as ‘new interlocutors and ways of
interacting’ in language learning (Palfreyman & Benson, 2019, p. 671). Thus, the notion of
interaction has evolved over time and now embraces interpersonal, intrapersonal, and learner-

computer interaction.

Gass and Mackey (2014) advocate that interaction is important as it permits learners to receive
information about the degree of correctness of their utterances/output. It is assumed that L2
learners may notice inaccuracies through negotiation for meaning and negotiation of form
during spoken interaction (Loewen & Sato, 2018). Ellis (2000, p. 199) explains that the process
of negotiation for meaning draws learners’ attention to ‘linguistic form in the context of a
primary focus-on-meaning and in so doing induces the ‘noticing’’. In addition, negotiation of
form, where more attention is paid to linguistic accuracy, may occur when corrective feedback
is provided, usually by teachers, on learners’ inaccuracies in language use, even when the
meaning is comprehensible (Loewen & Sato, 2018). Regardless of whether negotiation relates
to meaning or to form, Gass and Mackey (2014) argue that feedback received from this process
plays an important role in attracting learners’ attention to their appropriate and inappropriate

use of the L2 target language:

Feedback may help to make problematic aspects of learners’ interlanguage salient and
may give them additional opportunities to focus on their production or comprehension,
thus promoting L2 development (p. 187)

The term ‘interlanguage’ was identified by Selinker as a separate language system ‘when adult
second language learners spontaneously express meaning using a language they are in the
process of learning’ (1972, cited in Tarone, 2018, p. 2). This means that corrective feedback
obtained during negotiation or interaction may assist with self-correction of the
output/interlanguage, which is considered to be crucial for L2 acquisition (Gass, 2017). The
feedback received, whether explicit or implicit, may subsequently bring learners’ attention to

the linguistic problems in their internal linguistic system and stimulate them to produce
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modified output. L2 acquisition therefore may take place when language learners receive
feedback on their output and when learners are motivated to revise their output to make it

comprehensible.

2.1.2.3 Output

Output was viewed as an outcome and a product of learning in the 1980s; however, over the
past few decades it has come to be seen as an action and a process of learning (Swain, 2005).
Swain (1995, 2005) proposed the output hypothesis in 1985 to complement Krashen’s input
hypothesis after investigating immersion learning programs for children in Canada. She found
that although children in immersion programs received considerable input and developed some
competence in the L2, they did not produce enough output or achieve competence in grammar.
Therefore, she argues that learners need to be pushed towards output so that they can convert
semantic knowledge (comprehension) into syntactic knowledge (production). Swain (1985, p.
249) called this ‘comprehensible output’ and stated that negotiation needs to include the
element of pushing learners towards ‘the delivery of a message that is not only conveyed, but
that is conveyed precisely, coherently, and appropriately’. In other words, transforming
semantic processing to syntactic processing requires pushing learners to make output or
pushing them to make modifications in the output. The output, including the modified
components, in turn, may develop and/or strengthen syntactic knowledge. As Swain (1995)

later asserts:

...output may stimulate learners to move from the semantic, open-ended
nondeterministic, strategic processing prevalent in comprehension to the complete
grammatical processing needed for accurate production (p. 128).

In short, the output hypothesis is about the learning process and what learners do when being
pushed to produce L2 language (Swain, 2005). As a result of focusing on the process rather
than the product, Swain (1995, 2005) has proposed three functions of output as a process. First,
output can serve as a ‘noticing and triggering’ function. That is, through output learners can
notice their language gap when they find that what they express does not effectively convey
what they want to say, or when they find they cannot express themselves precisely. This
function of output relates to Schmidt’s (2001) ‘noticing the gap’, which is discussed below.
Second, output can play a ‘hypothesis-testing’ function. Learners can test their linguistic
hypotheses by using particular language forms to attempt to communicate their intention. They
may subsequently receive feedback in an interaction to modify their output. A study by

McDonough (2001) showed that learners producing modified output incorporating feedback
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on syntactic forms seemed to learn more than those who did not do so. Producing output,
especially modified output, on the other hand, can help learners to develop the ability to analyse
the language (Gass, 2017). This can be referred to as metalinguistic capability, which is the
third function of output that Swain (2005) proposes — a ‘metalinguistic (reflective) function’.
That is, learners use language to reflect on the use of language of others and themselves, i.e.,
how language is spoken and written. Metalinguistic ability is the capacity to use language as
an object of inquiry rather than simply as a tool for communicating ideas (Gass, 2017).
Activities such as judging the accuracy of given sentences and translation tasks can develop
learners’ metalinguistic capability, in which learners are required to reflect on language rather

than merely use language.

2.1.2.4 Attention

Schmidt’s (2012) noticing hypothesis proposed in 1990 results from an investigation into the
acquisition of English by an adult Japanese learner, and his own learning of Portuguese in
Brazil. He argues that language learners need to pay attention to and be aware of language
features of input in order to acquire or internalise the features of L2 grammar or to form
hypotheses about grammatical rules. If learners do not attend to the language input they are
exposed to, the language features of that input are unlikely to be stored in learners’ internal

linguistic system.

In addition to the importance of paying attention to language input, Schmidt (2012, p. 30) also
refers to ‘noticing the gap’ to emphasise that ‘learners must make conscious comparisons
between their own output and target language input’ in order to overcome inaccuracies in the
L2. He further argues that learners’ motivation and individual differences have an impact on

learners’ attention and noticing, and therefore affect L2 learning:

Paying attention results in more noticing, and motivated learners may also try harder
and more persistently to understand the significance of noticed language, achieving
higher levels of awareness and enhanced learning as a result (2012, pp. 40-41).

In addition to the psychological factors that influence L2 learning such as motivation and
individual differences, there are linguistic factors, including the role of L1, varied linguistic
repertoires, and linguistic distance between L1 and L2 that also influence L2 learning.

2.1.3 Therole of L1 and multilingualism in SLA
SLA research has undergone three main changes in research direction related to the use of L1,

from valuing the role of L1 in L2 acquisition, to minimising the use of L1, and subsequently
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to exploring its influence on L2 acquisition (Gass, 1988), these changes being related to shifts
in language teaching methods and approaches (further discussed in Section 2.2). Nevertheless,
in general, L1 has been considered to be an important factor in language learning and
acquisition (Brown, 2014; Ellis, 2015). This is clarified by Ellis (2015):

Currently, there is no theory of L2 learning that does not acknowledge the importance

of the first language... They [current theories] emphasize the need to view the first

language as one of many factors that shape L2 development and seek to explain how

the learner’s first language knowledge interacts with other external and internal factors
(p. 118).

When learning a language, the stronger the L1 system is established, the greater the influence
on the language (L2) that is being learned (Guion et al., 2000). The influence of L1 on the
output in the L2 relates to language transfer, which Ellis (2015, p. 118) explains as ‘the
linguistic features of one language [that] influence those of another language’. The more
similar or cognate the language pairs (e.g., English and Spanish), the more help the L1 can
provide in learning the L2. In contrast, distant or non-cognate language pairs (e.g., English and

Chinese) may require more time in acquisition.

As discussed thus far, SLA researchers often view L2 learners’ interlanguage as a separate
system (Tarone, 2018), which is neither like the L1 nor the target L2, and which may be
positively or negatively influenced by the learners’ previous knowledge of L1 and L2.
Language learning, in this sense, is based on monolingual native speaker norms and the idea
that L2 learners aim to become native-like speakers of the language they are learning (Cenoz
& Gorter, 2019). Recently, Ortega (2013, 2019) has critiqued the monolingual bias and native
speaker bias in SLA and argued that the object of study in SLA should include learning more

than one language, bilingualism and multilingualism:

In forging a disciplinary alliance with the study of bi/multilingual acquisition in all its
manifestations, other new positive framings and greater transdisciplinary relevance
would ensue for SLA in the future. Harnessing and embracing the study of L2
acquisition as the study of late bi/multilingualism would help SLA research
communities to generate knowledge that contributes to overarching research goals in
the study of language ontogeny (Ortega, 2013, p. 17).

In his recent review of SLA history, Ellis (2021) posits that the multilingual turn has become
a prominent area of recent research and development in SLA. The multilingual turn as
suggested by May (2013), draws attention to learners’ entire linguistic resources, i.c.,
multilingualism. Scholars working with multilingualism do not tend to regard this concept as

multiple monolingualisms. Instead, they suggest that the multilingual repertoires of language
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learners should not be overlooked or viewed as a deficit but should be used as a resource to
leverage learning (e.g., Cenoz & Gorter, 2019; Gao & Yang, 2023; May, 2019). Teaching
practices that value the L1 of learners or integrate the whole linguistic repertoire of learners
into learning, such as translation (e.g., Cook, 2010) and translanguaging (e.g., Garcia & Lin,
2017), have been considered to be effective and achieve equitable learning outcomes.
Consequently, what follows is a review of recent developments in language teaching methods

and approaches in SLA research that intersect with translation and translanguaging.

2.2 Translation in SLA

The foundation of language teaching as a professional field was developed in the early 20™
century as applied linguists and educational stakeholders attempted to establish principles for
effective language teaching (Richards & Rodgers, 2014). Many different teaching methods and

approaches have been investigated in SLA research.

When discussing the use of translation in language teaching, one may think of the traditional
Grammar Translation Method (GTM). However, GTM is only one possible type of pedagogy
using translation in language teaching. Objections to the use of GTM are mostly due to its
disregard of communicative competence, although facilitating learners’ development of
explicit knowledge of linguistic forms is still an advantage (Cook, 2018). Before discussing
the applications of translation in SLA, we need to consider changes in prevailing language
pedagogy over time. Figure 2.1 presents a historical overview of language teaching methods

and approaches, which is elaborated in Section 2.2.1.
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Figure 2.1 Historical changes in language teaching methods and approaches (adapted and compiled
from Richards & Rodgers, 2014, and Cook, 2010)
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2.2.1 The rehabilitation of translation in language teaching

As shown in Figure 2.1, from the 16" to 18" centuries, bilingual teaching was used in foreign
language education in England for the purpose of teaching Latin texts, where the teaching focus
was on word for word translation (Pym & Ayvazyan, 2016). At the end of the 18" century, the
teaching pedagogy shifted towards a grammatical rules-based focus, and language educators
applied the pedagogy of translation as a means to teach grammatical rules and enable learners
to read classical Latin. By the 18" century, the pedagogy of teaching foreign languages in
European schools was based on the principles for teaching Latin (Richards & Rodgers, 2014).
Towards the mid-19"" century, GTM, first known as the Prussian Method in the US, was
derived from the teaching of translating the ‘dead’ languages including Latin. It emphasised
grammar, reading, writing, and accuracy, in which the main purpose of learning languages was
to read the literature of the target language. From the 1840s to 1940s, GTM became
increasingly prominent in foreign language teaching in European secondary schools (Cook,
2010; Richards & Rodgers, 2014).

However, starting from the 1880s, GTM was questioned and objected to as a result of the
Reform Movement. The reformers began to pay attention to the development of spoken
language capability, and translation was used only for explaining words and checking
comprehension. The language teaching principles that developed led to the emergence of
monolingual teaching methods, attempting to make L2 learning like L1 learning; these included
the Berlitz Method and the Direct Method in commercial and private language schools (Cook,
2010; Richards & Rodgers, 2014). The Direct Method subsequently became divided into form-
focused teaching methods such as the Audiolingual Method in the 1950s and meaning-focused
teaching such as Communicative Language Teaching from the 1970s. Meaning-focused
methods led largely to the end of bilingual teaching (Cook, 2010). Nevertheless, Hall and Cook
(2012) affirm that although monolingual instruction dominates in early SLA research until the
late nineties, bilingual teaching methods such as translation continue to be used by language
teachers around the world, especially when learners and teachers share the same or related

languages.

According to Richards and Rodgers (2014), the language learning theory underpinning form-
focused teaching is based on cognitive-code learning, viewing language learning as a cognitive
process and a mental activity. In contrast, the language learning theory of meaning-focused
teaching is based on interaction theory, seeing language learning as an interactive process.

Negotiation of meaning and modification of input to facilitate understanding is essential in
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language learning, as indicated in Section 2.1.2. As a result of the social turn, meaning-focused
teaching draws on sociocultural learning theory, viewing language learning as a process of
interaction ‘between people (teachers and students), objects (texts, books, images), and
culturally organized activities and events (instructional acts and sequences)’ (Richards &
Rodgers, 2014, p. 28). The interaction between teachers and students serves to provide

scaffolding in the learning process.

Since the early years of the 21% century, there has been a renewed interest in translation in
language teaching, resulting from increasing global communication and multilingualism
(Cook, 2010), and reflected in the recognition and awareness of linguistic diversity and human
mobility (Heugh et al., 2017). The use of mixed languages and translation between or among
languages is commonplace due to a great deal of migration, international communication, and
exchange of information in different languages online or on social media. Globalisation,
bilingualism, multilingualism, and the significance of identity are all accompanied by a turn
towards recognising the use of multilingual teaching in multilingual and multicultural societies
(Gao & Zheng, 2019; May, 2019; Ortega, 2019; Shen & Gao, 2019).

Using the L1 of learners and judicious use of translation (Cook, 2010; Kallkvist, 2013) is
resurfacing in the teaching process. Cook (2018, p. 290) claims that translation is one of
multiple ways of using ‘own language(s)’ of learners to help learning. The use of L1 and L2 in
language learning contexts may be related to translation (Pintado Gutiérrez, 2021), for
example, pedagogical translation (e.g., Leonardi, 2010) and translanguaging (e.g., Heugh,
2018). These result from different historical and theoretical contexts and have distinct purposes
in language education. All in all, the use of L1 or translation is recognised as inevitable and
‘natural’ in the language learning process (Pym & Ayvazyan, 2016). The following is a
discussion of pedagogical translation through the lens of translation studies and language

teaching and translanguaging through the lens of multilingual education.

2.2.1.1 Translation —through the lens of translation studies and language
teaching

For many years translation attracted little attention in language teaching as a result of the

rejection of the traditional Grammar Translation Method and the dominance of monolingual

teaching derived from various pedagogies including the Direct Method and Communicative

Language Teaching in the late 20" century. At the time, there were researchers looking at the

relationship between translation studies and language teaching, adopting different perspectives.
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Some scholars regarded translation studies and language teaching as two distinct disciplines,
while some believed it to be unrealistic to draw a strict boundary between the two (Carreres et
al., 2021; Pintado Gutiérrez, 2021). Gradually, a new term ‘pedagogical translation’ arose in
the 1980s, which was used to describe translation-based pedagogy in language teaching. This
term distinguishes translation in language teaching from professional translation pedagogy.

Leonardi (2010) provides a definition of pedagogical translation:

If translation is employed for pedagogical purposes then it can be referred to as
“pedagogical translation” and it can prove to be a useful aid aimed at teaching and
learning foreign languages (p.81).

De Arriba Garcia’ (1996) proposed three objectives of using pedagogical translation in the
language classroom: text translation, mental translation, and explanatory translation. Text
translation was used to work on reading comprehension and writing production through
translating from L2 to L1 and L1 to L2 respectively. Students could learn grammar through
comparing the two languages. As a second objective, mental translation was used to guide
students, particularly at the beginning stage of learning the target language, in using translation
from L2 to L1 as a strategy to understand the meaning of the text in L2. The third objective,
explanatory translation, used translation in class to explain words, sentence structures, and
concepts and to check comprehension of learning materials. De Arriba Garcia (1996) stressed
that the main purpose of pedagogical translation was not to teach translation but to use
translation as a tool for language teaching. Two decades later, Pintado Gutiérrez (2021) put
forward the use of pedagogical translation from a different angle. She incorporated the three
uses of translation and regarded pedagogical translation as a set of translation skills that could
be developed by various types of translation tasks with the purpose of mediating meanings

between languages.

Taken together, pedagogical translation can be utilised as a teaching and learning tool to
develop both language and translation capabilities by performing a range of translation tasks
or activities into or out of the target language (cf. Kerr, 2016; Leonardi, 2010). Pedagogical
translation comprises the use of translation and learners’ linguistic resources to mediate and

transfer meanings from one language into another, through which learners advance language

" De Arriba Garcia’s (1996) paper was written in Spanish, therefore, to understand this author’s ideas of
pedagogical translation, I used Google Translate together with Pindado Gutiérrez’s (2021) article in which De

Arriba Garcia’s paper was cited.
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learning. In so doing, students have opportunities not only to compare the similarities and
differences in semantics, syntax, and pragmatics between or among languages but also to gain
interlingual and intercultural awareness (Chang, 2011 ; Kallkvist, 2013) and metalinguistic
awareness (Colina & Lafford, 2017). This notion is supported by Cummins’ (2007, p. 233)
argument that ‘learning efficiencies can be achieved if teachers explicitly draw students’
attention to similarities and differences between their languages’. The contrastive analysis of
languages and working on translating back and forth between languages are seen as beneficial

in language learning.

In addition to using translation as a pedagogical tool, there continues to be a significant body
of research that refers to the conventional notion of four language macro-skills (i.e., listening,
speaking, reading, and writing). Traditional views of the four skills as separate are often
challenged through the emergence of multimodal texts in which the four skills are seen as
integral capabilities rather than ones that language learners need to develop separately (Gao,
2019a). Authors within this body of scholarship believe that these language abilities developed
in language learning may overlap with the capabilities developed and enhanced in translation.
As such, translation can be considered a fifth skill or capability in language teaching and should
be integrated into the language curriculum (Carreres, 2014; Colina, 2002; Colina & Lafford,
2017; Cook, 2018; Leonardi, 2010). This argument is supported in the guidelines of the
Common European Framework of Reference for Languages (CEFR), which has classified
translation as one of the learning activities in language education since 2001(Alonso-Pérez &
Sanchez Requena, 2018).

From the perspective of most scholars and researchers in the field of translation studies,
however, translation in language teaching differs from professional translation pedagogy
(Carreres, 2014; Colina, 2002; Colina & Lafford, 2017). Researchers in translation studies
often see clear dichotomies between language students and translation students, and between
language learning and translation learning. Having an adequate command of working
languages is often a prerequisite for translation students in translator training programs.
However, Kelly (2014) points out a false belief that translation students have already acquired
sufficient proficiency in their working languages prior to commencing the translation training
program. This indicates that the difference between ‘translation as a means’ (i.e., pedagogical
translation) and ‘translation as an end’ (i.e., professional translation) has become ‘blurred’
when it comes to advanced L2 teaching (Carreres, 2014; Colina & Lafford, 2017). Cook

believes that ‘the two can never be completely isolated from each other’ (p. 291). From this
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perspective, translation as a means is closely associated with translation as an end, especially
for advanced learners who may be required to have some translation capability in their current

social lives and in their future career or study.

Carrerers (2014) argues that well-designed pedagogical translation is not only to help language
learners and potential translators improve language competence but also to provide them with
an opportunity to understand the challenges they may encounter in translator training programs
or translation industries. Colina (2002), therefore, suggests that it is necessary to build a closer
relationship between the field of language teaching and translation studies. Pedagogical
translation, in this sense, is positioned ‘at the intersection of language education and translation
studies’, combining the perspectives of language teaching and translation studies (Pintado
Gutiérrez, 2021, p. 223). Colina and Lafford (2017) propose a definition of translation in
language teaching:

Translation as a cross-linguistic mediation process of, or a product resulting from,

transferring or mediating text(s) of different lengths (ranging from words and sentences

to entire books) from one human language to another, which generally requires a
significant degree of resemblance or correspondence (p. 114).

This definition of translation in language teaching appears to be in a way based on and related
to translation studies. The degree of correspondence or equivalence between two texts, i.e., the
original/source text and the translated/target text, depends on the purpose of translation and
requirements for the target text (Colina & Lafford, 2017; Nord, 2005; Williams, 2013). In other
words, correspondence or equivalence between the source and target text plays an important

role when seeing translation as a product.

Translation as a process, on the other hand, usually entails decoding of the source text, a
transfer of meaning from the source language to the target language, and recoding into the
target text (Nord, 2005; Williams, 2013). Nida’s (1969) three-phase model of the translation
process consists of analysis, transfer, and restructuring, which is considered applicable to either
translator training or general translation teaching (Kim, 2015). According to Nida, the first
phase (analysis) is to analyse the source text including semantics and syntax and to gain a full
understanding of the text information. The second phase (transfer) is to make a transfer of
meaning corresponding to the target language and culture, with a focus on interlingual and
intercultural meaning transfer to achieve equivalence of meaning between texts. The third
phase (restructuring) is to translate and restructure the transferred items to generate a

linguistically and culturally appropriate target text. In addition, translators may be required to
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make both intralingual (within the same language) and interlingual (between languages) text
analysis in order to render more adequate translation products (Nord, 2005). Widdowson’s
(2014, p. 225) ‘intralingual textual reformulation’, i.e. a summary or paraphrasing of a text,
and Jakobson’s (2021) ‘intralingual translation or rewording’ explicitly indicate the importance
of the interpretation of a source text in the translation process. Interlingual analysis embracing
intercultural text transfer and comprehensive analysis of two texts and languages is also
essential (Nord, 2005). Accordingly, translation is not only a complex cognitive and linguistic
process but also a complex metacognitive and metalinguistic process. Language learners are
encouraged to draw on their knowledge in languages and cultures in the translation process,
through which they are expected to expand their language capabilities and develop skills in
translation (Colina & Lafford, 2017).

2.2.1.2 Translanguaging —through the lens of multilingual education

Translanguaging is a relatively new term. The term was translated from a Welsh word
‘trawsieithu’, which was coined in the 1980s by a Welsh educator, Cen Williams, referring to
the use of two languages as teaching practices in Welsh-English bilingual classrooms (Lewis
etal., 2012). According to Lewis, Jones, and Baker (2012), translanguaging in this sense means
deliberately switching ‘the language mode of input and output in bilingual classrooms’ (p.
643); for example, learners are exposed to input in one language (e.g., English) and produce
output in another language (e.g., Welsh). Learners in such bilingual classrooms are expected
to develop their bilingual capabilities while learning subjects across the curriculum. Baker
(2011), therefore, argues that translanguaging is ‘the process of making meaning, shaping
experiences, gaining understanding and knowledge through the use of two languages’ (p. 288).
Garcia and Wei (2014) adopt William’s term, translanguaging, but they use the term differently

and refer to translanguaging as:

discursive practices that cannot be easily assigned to one or another traditional
definition of a language, but that make up the speakers’ complete language repertoire
(Garcia & Wei, 2014, p. 22).

They see translanguaging as a practice or an approach in which multilingual speakers’ entire
linguistic repertoire is viewed as an integrated linguistic system (Garcia & Wei, 2014; Wei &
Garcia, 2022). Despite the different use of this term, translanguaging can be seen as involving
three dimensions of multilingualism: the vertical, horizontal and complementary dimensions
(Heugh, 2015). First, the vertical dimension of multilingualism is in relation to the deliberate

use of two separate languages in bilingual education for the purpose of developing high
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achievement of bilingualism as Williams (1996) described. According to Heugh, the vertical
use of translanguaging focuses on formal written translation and interpreting between parallel
separated monolingual systems for high stakes purposes such as legal systems and academia,
where high level multilingual proficiency is required.

Second, the horizontal dimension of multilingualism relates to dynamic fluid language
practices. These serve the purpose of establishing positive affective conditions in ways that
reduce inequalities in classrooms, similar to the notion of translanguaging advocated by Garcia
and Wei (2014). The horizontal use of translanguaging focuses on informal and convivial
practices of linguistic border-crossing to make meaning. The boundaries between languages
are permeable and fuzzy in horizontal translanguaging to create co-operative and bridging
language practices. The horizontal approach of using the entire linguistic repertoire in everyday
life helps the vertical strategy of academic literacy development in school learning (French &
Armitage, 2020). Third, the complementary dimension of multilingualism combines both
vertical and horizontal use of translanguaging together with two-way exchange and translation
of knowledge systems, namely ‘transknowledging’. Heugh (2021) refers to transknowledging
as the process and product of reciprocal knowledge exchange, including through informal and

formal uses of translanguaging.

Similarly, Cenoz and Gorter (2021) argue that the dimensions of translanguaging include
pedagogical translanguaging and spontaneous translanguaging. Cenoz (2017) has made a

distinction between these two:

Pedagogical translanguaging is planned by the teacher inside the classroom and can
refer to the use of different languages for input and output or to other planned strategies
based on the use of students’ resources from the whole linguistic repertoire.
Spontaneous translanguaging refers to fluid discursive practices that can take place
inside and outside the classroom (p.194).

Cenoz considers that pedagogical translanguaging serves an instructional function including
the original concept of translanguaging from Williams, but it also involves other strategies
intentionally planned by the classroom teacher to use learners’ resources from their entire
linguistic repertoire. Spontaneous translanguaging, however, represents the language use of
multilingual speakers inside and outside the classroom where boundaries between or among
languages are fluid, permeable and shifting constantly (Cenoz & Gorter, 2021). Spontaneous
translanguaging resonates closely with Garcia and Wei’s (2014) or Wei and Garcia’s (2022)

perspective on translanguaging, and Heugh’s (2021) discussion of horizontal translanguaging.
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In the context of Chinese L2 classrooms, however, Wang (2018) describes how
translanguaging is used as a pedagogical approach by employing learners’ L1 to scaffold and
explain L2 knowledge (e.g., vocabulary and grammar) and to provide activity instructions and
feedback. Likewise, learners also use translanguaging to clarify and solve language problems
with either teachers or peer students. In this sense, translanguaging is treated in particular as an
explanatory and bridging tool to check comprehension of learning content and to clarify
challenging lexis and syntax. Using translanguaging in this way is similar to the nature of using
translation in the Reform Movement in the late-19™ century and also has similarity to De Arriba
Garcia’s (1996) and Pintado Gutiérrez’s (2021) pedagogical translation in which translation is
used to explain vocabulary and grammar and to ensure understanding of learning materials, as
previously discussed. As a result, Tsou (2021) views translanguaging as a scaffolding strategy

in a multilingual education context.

In summary, whether it is regarded as including vertical, horizontal, and complementary
dimensions, pedagogical and/or spontaneous purposes, or as a scaffolding and/or clarifying
tool, the aim behind the use of translanguaging is to activate learners’ repertoires of languages.
It is also to encourage learners to draw on their full set of linguistic and semiotic resources to
mediate their internal linguistic systems in learning processes and language practices (Gao,
2019b; Heugh et al., 2022; Thomas et al., 2022; Tsou & Baker, 2021; Wei & Garcia, 2022).

2.2.1.3 Translation vs Translanguaging

There are distinctions between translation as a process or product and as a language teaching
tool or learning outcome, and translanguaging as a pedagogical tool or approach and a process
or practice among multilingual speakers. Baynham and Lee (2019) argue that translanguaging
IS a strategy of simultaneous integration of different linguistic and semiotic resources in one's

repertoire rather than a translation activity followed by a translated product:

Translanguaging can be a way of understanding the routine moment-to-moment flux
and bricolage of translating as an activity, where translators draw on their multilingual
repertoire and artefacts in the environment, such as the internet, dictionaries, and
databases, in coming up with a translation “equivalent” (p. 53).

From the perspective of Baynham and Lee, translation is a series of activities encompassing
linguistic and cultural analysis, translanguaging and using one’s own repertoire, and a concrete
product created from this process. This notion corresponds with the idea of Pintado Gutiérrez
(2021), suggesting translation as an encompassing term including pedagogical translation and

translanguaging. However, Heugh et al. (2017) regard translanguaging as an umbrella term that
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includes cognitive processes and practices involving different kinds of translation, including
translating and interpreting. In a related discussion, Garcia et al. (2017) argue that
translanguaging pedagogy may involve various cross-lingual processes such as translation. In
a nutshell, whether translation includes translanguaging between or across different linguistic
and semiotic resources or whether translanguaging entails translation between two or more
languages, both translation and translanguaging have been, and are being used as teaching and

learning approaches in language education.

2.2.2 Translation and translanguaging in language teaching

Some studies criticise translation in language teaching by questioning its shortcomings, such
as teacher-centred learning, focus on writing and accuracy rather than speaking and fluency,
emphasis on memorising vocabulary and grammatical rules by rote (Chang, 2018; Cook, 2010),
and word-to-word translation providing misleading information (Pym & Ayvazyan, 2016).
Apart from these critiques, the assumed disadvantages of translation include reducing exposure
to the L2, delaying the process of L2 production, and the inability to apply translation strategies
in multilingual classes because of the diversity of L1s in the same class (Artar, 2018). Likewise,
some language teachers view translanguaging as a hindrance in language education owing to
their limited understanding of this approach and the lack of support from school leadership and
policies (Prilutskaya, 2021). Teachers’ negative views on translanguaging stem largely from
the stardard monolingual curriculum and assessment systems, in which learners’ repertoire of
languages is not valued and not incoporated into teaching practice (Costley & Leung, 2020).
This suggests that the lack of multilingual education curriculum and policy support and
implementation has become a barrier to the use of translanguaging pedagogy in language
teaching. Nevertheless, Kerr (2016) argues that thus far there is a dearth of literature that
validates the effectiveness of monolingual pedagogy (i.e., target language only instruction) in
language teaching over the past two decades. Likewise, Baker and Tsou (2021) assert that
‘translanguaging practices are always present regardless of whether they are officially

sanctioned or recognised’ (p. 183).

Despite the above criticism, many studies have shown that using translation as a pedagogical
approach can improve L2 reading (Jiménez et al., 2015), enhance L2 writing (Colina &
Lafford, 2017; Kim, 2011; Lee, 2018), consolidate previously learned L2 knowledge (Chang,
2014, 2016), and develop intercultural competence (Kramsch, 2014; Tasker, 2016). On the
other hand, employing translanguaging as a pedagogical approach can improve linguistic

expertise in both L1 and L2 (Heugh et al., 2017; Li et al., 2016), increase knowledge acquisition
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and understanding (Lin, 2019; Wang, 2019), and facilitate bidirectional exchange and

translation of knowledge, i.e., transknowledging (Heugh et al., 2022).

More specifically, Jiménez et al. (2015) used translation as a teaching approach to improve L2
reading competence of middle school bilingual students. Students in their study showed
improvement after an intervention involving reading L2 English text, translating some excerpts
into L1 Spanish, and commenting on the translations of their peers. Jiménez and colleagues
found that the students could compare and contrast between languages and develop
metacognitive and metalinguistic awareness in L1 and L2 through translation and discussion
activities. Lee (2018) required Korean university students of English to translate their written
draft in L1 Korean to L2 English and observed increases in students’ writing confidence and
writing capabilities. Heugh et al. (2017) adopted translanguaging pedagogy in several English
as additional language courses with undergraduate students with Chinese language
backgrounds who were studying through English medium instruction (EMI) at an Australian
university. Their findings show that students’ writing capability in L1 Chinese is strongly
related to their writing capability in L2 English, and that students’ capability in translation
between L1 and L2 is also correlated with their proficiency in L1 and L2. They argue that using

translanguaging as a pedagogical approach can enhance learners’ expertise in both L1 and L2.

2.2.3 Translation in processing input and output in language learning

The practice of translation may occur explicitly or implicitly when learners process language
input and output, although it may not necessarily be used as a teaching approach. Widdowson
(2014, p. 237) describes this translation practice as ‘a general pragmatic process of meaning

making that is an essential feature of all language use’. As the author suggests:

We are not all translators, but we are all translaters in that we are all capable, in varying
degrees, of interpreting texts so as to derive our own discourses out of them. This
capability comes to the fore when we come across texts that are linguistically
unfamiliar in one way or another. L2 language learning ... is essentially also a matter
of exercising this capability and extending its application to other texts in another
language. In this way, the other language is related to the L1 and becomes part of an
expanded plurilinguistic repertoire (p. 237, emphasis in original).
According to Widdowson, the ability of meaning interpretation will occur when dealing with
‘linguistically unfamiliar’ texts, something which applies to all language learners. They are not
necessarily translators but ‘translaters” who often engage in interpreting and meaning making
of materials in the target language they are learning, particularly for challenging texts. The

practice of translation or translanguaging involving interpreting and meaning making from or
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into texts in L2 is a part of language learning, through which learners’ entire linguistic
repertoires can be exploited and extended. The studies by Heugh et al. (2017) and L.i et al.
(2016) further illustrate Widdowson’s perspective, showing that translating back and forth
between L1 and L2 appears to be a regular process for students studying through EMI to
understand academic learning materials and complete assignments in L2 English. In general,
students who study through EMI use English to learn subject knowledge across the curriculum,
aiming to accomplish learning of both content knowledge and English language (Fenton-Smith
etal., 2017; Lin, 2019), although English language teaching is generally not the focus in EMI
classes (Tsou, 2021; Tsou & Kao, 2017b).

When students’ academic capabilities in their L2 are not as extensive as in their L1, they are
very likely to encounter difficulties in academic reading and writing (e.g., Arkoudis & Tran,
2010; Singh, 2019; Tajik et al., 2022). A study by Trenkic and Warmington (2019) in a UK
university shows that Chinese international students with CEFR B2/C1 English proficiency (an
average IELTS score 6.92) are at an academic disadvantage compared with their English L1
peers, even though their English entry scores meet and even exceed the minimum admission
requirement®, According to their study, the Chinese students are at a disadvantage in several
ways. These include having a smaller vocabulary in English than their English L1 peers, being
less able to understand and summarise academic learning materials and requiring twice as long
to read academic texts in English. Academic writing tasks including paraphrasing and
summarising entail comprehension of source texts and a transfer of relevant information from
a variety of reading materials into coherent academic text. This complex metacognitive and
metalinguistic process is often difficult for L1 writers or novice L1 writers; however, it is even
more challenging for L2 writers (Hirvela & Du, 2013; Shi, 2012). L2 writers in EMI programs
are required to undertake the complex processes of academic language input and output in their
L2. As such, EMI students often wrestle with paraphrasing or summarising and organising
ideas in academic writing as a result of inadequate academic capabilities, even though they

have met the English proficiency requirements for admission to university (Singh, 2019; Tajik

8 According to IELTS in Australia, IELTS score requirements for undergraduate studies in most Australian
universities is currently set at an overall score of 6.0; postgraduate studies require an IELTS 6.5 overall score

(https://ielts.com.au/australia/prepare/article-42-universities-in-australia-for-ielts-score-of-5-5-and-above).

These scores are substantially lower than the 6.92 (average) score in the study by Trenkic and Warmington
(2019).
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et al., 2022). This indicates that English proficiency tests, such as IELTS, cannot be reliable
indicators of students’ academic literacy capabilities (Trenkic & Warmington, 2019). Hu and
Trenkic (2021) point out that students may receive training on how to perform well in IELTS
tests and they may take the exam many times until they meet the minimal proficiency
requirement. However, the scores obtained from repeated exam taking cannot truly reflect

students’ academic literacy skills.

Taken together, the results of prior research suggest that passing English proficiency tests for
university entry does not ensure students’ success in academic reading and writing, and that
high level language proficiency tasks in university entry or screening assessments cannot and
do not guarantee a student’s capability in academic use of English. The results of previous
studies also indicate that the use of learners’ repertoires of languages such as through
translation or translanguaging represents an alternative to monolingual pedagogy and the
language policy that advocates target language only instruction (Gao & Yang, 2023; Tsou &
Baker, 2021). Whether or not translation or translanguaging is applied as a pedagogical
approach, students using two or more languages in their studies appear to use translation to
support input and output processes of meaning making, particularly for texts with which they
are linguistically unfamiliar (Heugh et al., 2017; Heugh et al., 2022; Widdowson, 2014). This
may justify why Hall and Cook (2012, p. 283) consider translation a ‘natural and effective
means of language learning’ and Widdowson (2014, p. 237) regards translation as a ‘pragmatic

process of meaning making’.

In the era of digital technology, however, translation is essentially inseparable from translation
tools, online-based resources and the internet (Jiménez-Crespo, 2017; Jiménez-Crespo &
Ramirez-Polo, 2021). As Olohan (2017, p. 279) argues, ‘technology is an integral part of
translation practice’. This suggests that technology plays an essential role in the process of
mediating meaning making and access to learning content (Chun, 2016; Ortega, 2017), and
therefore it may have an impact on language learning and acquisition. The main focus in the
next chapter is on human language technology (HLT), particularly machine translation, and on
how post-editing of machine produced translation is used in language teaching and translation

studies.

2.3 Chapter summary
This chapter has reviewed studies on SLA and on translation in SLA. In brief, research shows

that a combination of explicit and implicit learning has been viewed as most beneficial for
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language learning. Interactionist SLA theory encompasses input, interaction and feedback,
output, and attention, and involves both explicit and implicit learning. Thus, language learning
takes place in the process of negotiation for meaning and form through real-time spoken
interaction. Nevertheless, learners’ L1 and other languages play an essential role in helping to
achieve multilingualism. Although translation and translanguaging have different historical
and theoretical contexts, multilingual pedagogies incorporating translation and translanguaging
practices focus on the use of learners’ linguistic repertoires to develop and enhance
multilingualism. Whether translation includes translanguaging across different languages or
translanguaging embraces translation between languages, translation and translanguaging have
been considered useful pedagogical approaches in language teaching. Further, whether or not
it is used as a pedagogical approach, translation is naturally involved in multilingual learners’
meaning making processes, particularly when the text is linguistically challenging to process
for comprehension and production. With advances in digital technology, HLT may often be
involved in students’ translation processes and have an impact on language learning, which is

discussed in Chapter 3.
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3 Machine translation and post-editing

In the previous chapter, | have reviewed translation in language learning and teaching. When
discussing translation, however, we cannot exclude technology, especially in the era of
artificial intelligence (Al). Translation in this study embraces human translation (HT), machine
translation (MT), and post-editing (PE) of MT generated texts. By this | mean the processes
involved in arriving at MT output followed by human post-editing of MT output, which |
abbreviate as MT+PE. MT is central to both research questions (RQ1: How do multilingual
learners use MT to support their L2 learning? RQ2: Can MT and PE capabilities advance L2
learning of multilingual learners? If so, how?). There has been some research comparing HT
and MT+PE in the field of translation studies, while a recent and growing body of literature
addresses MT in language education and MT in translation studies.

The primary focus of this chapter is MT in language learning and teaching, and attention is
paid to some aspects of MT and PE in translation studies. | begin with a review of MT in
language education in Section 3.1, including ongoing advances in MT technology, as well as
teaching staff and students’ perceptions of MT, and applications of MT in language classrooms.
This is followed in Section 3.2 by an outline of debates on MT and PE in translation studies,
including a comparison between HT and MT+PE, and an argument for integrating MT
technology into translation study programs and academic research for multilingual researchers.

Then in Section 3.3 I identify gaps across previous studies and locate a place for this research.
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3.1 Machine translation (MT) technology in language education

A contemporary phenomenon attracting attention in higher education (HE) is the use of
artificial intelligence (Al) in all walks of life, including language education. In the era of Al,
one of its subfields, Human Language Technology (HLT), serves to enable machines to process
human languages (Varile et al., 1997). The essential aim of HLT is to provide people of
different languages and cultures with equal opportunities to access information. The advent of
HLT has generated a new learning mode, in which people can have access to information on
the web to gain and share knowledge through the use of online-based resources or technologies.
The applications of HLT such as web-based tools (e.g., online translators, online dictionaries,
and search engines) and MT have been constantly upgraded and used in different areas, such

as translation, and for different needs, such as language learning (Bodomo & Lam, 2006).

Some studies in computer-assisted language learning (CALL) show that language learners use
online dictionaries to look up meaning and word form, while adopting corpora or
concordancers® for collocation and word usage (Lai & Chen, 2015; Yoon, 2016). As search
engines collect a considerable body of authentic language data from the web, students use
search engines as corpora and concordancers to look for the usage of words, phrases, or
grammar for L2 writing (Han & Shin, 2017; Yoon, 2016). A study at an Australian university
by Conroy (2010) reveals that most of his students with English as additional language use
Google search engines to look for answers to their linguistic questions and to assist their
English written production. His findings also show that the students prefer Google Search over
concordancers or corpora because Google Search allows them to find language-related answers
more effectively and efficiently. The internet allows web users to employ search engines to
access various websites for information in different languages. This suggests that the
availability of information resources in different languages on the web can facilitate
multilingual learning and multilingualism (Ortega, 2017). In addition to online dictionaries,
corpora and search engines, online translators, also known as online MT, such as Google
Translate, have become unavoidable resources for many multilingual learners in different
academic contexts (e.g., Briggs, 2018; Ducar & Schocket, 2018; Heugh et al., 2022).

% Conroy (2010) explains, ‘A corpus is essentially a large database of texts... A concordancer is software which

extracts instances of a specific search word or search phrase from a corpus’ (p. 863).
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Hutchins (1995, p. 431) defines MT as ‘computerized systems responsible for the production
of translations with or without human assistance’. Nifio (2008) distinguishes between human-
aided machine translation and machine-assisted human translation. The former refers to the
MT system translating the text with the aid of a human translator to fix lexical and grammatical
errors made by MT. The latter, also known as computer-aided translation, refers to a human
translator translating the text with the assistance of tools such as MT systems and translation
memory systems (e.g., Trados). For example, professional translators may use Trados to store
bilingual sentence pairs translated previously and to retrieve as needed in order to facilitate
translation processes (Doherty, 2016; Mellinger, 2014). Given that translation memory tools
like Trados are expensive and usually used only by professional translators and student
translators studying in translation courses, their use is beyond the scope of this research. Online
MT (hereinafter referred to as MT) has been significantly involved in the process of language
learning (Briggs, 2018; Chon et al., 2020; Lee, 2020; Nifio, 2020); hence, it is the main focus
in this study. What follows is a review of MT development, teaching staff and students’

perceptions of MT, and the applications of MT in language teaching.

3.1.1 Development of MT

Prior to the 21% century, the rule-based approach was the main approach used to develop MT
systems, known as rule-based machine translation (RBMT), which was based on linguistic
rules to process human language. Owing to the requirements of considerable time and human
resources to develop RBMT for each language pair, corpus-based approaches emerged and
became prominent between the late 1990s and early 2000s (Bowker & Ciro, 2019). The corpus-
based approaches were adopted to develop example-based machine translation (EBMT) and
statistical machine translation (SMT), particularly phrase-based statistical machine translation
(PBSMT) which has been well-used for decades (Wu et al., 2016).

Recently, neural machine translation (NMT) has emerged at the cutting edge of MT technology
(Bowker & Ciro, 2019; Briggs, 2018; Forcada, 2017). The term ‘neural’ originates in the field
of machine learning that provides a context in which artificial neural networks have been
developed and the purposes for which they have been developed. Artificial neural networks are
intended to mirror the way human brains process information through interconnected circuits
of neurons, which work together to solve sophisticated problems (Jain et al., 1996). The
distinction between PBSMT and NMT is that the former translates words and phrases
separately in one sentence, while the latter treats an entire sentence as one unit to process

(Reichert, 2016).
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A large body of literature has paid attention to the investigation of the translation quality of
state-of-the-art NMT and found substantial improvements in translation quality (e.g., Bowker,
2020; Briggs, 2018; Jia et al., 2019; Moorkens, 2018). Wu and colleagues (2016) selected 500
sentences from Wikipedia and website news and compared the translations of those sentences
produced by Google PBMT, Google NMT, and human translation, respectively. The language
pairs chosen in that study were English-French, English-Spanish, and English-Chinese. The
key findings of the research show: first, Google NMT can reduce 60% of translation errors in
the selected language pairs compared to Google PBMT. Second, the output quality of Google
NMT is comparable to the human translation quality of translation produced by human
translators who are fluent in both chosen languages. Similarly, Hassan et al. (2018) have found
that the quality of Chinese to English news translation produced by Microsoft NMT has
reached the level of professional human translation®®.

Apart from Google Translate and Microsoft Translator employing NMT systems, Baidu and

Youdao are two of the prominent MT tools and widely used in Mainland China (Wang, 2017).
As the largest search engine in China, Baidu has offered MT service since 2011 and adopted
NMT systems for Chinese-English translation since 2015 (He, 2015). Recently, Baidu NMT
systems have employed state-of-the-art models of Transformer!! (Vaswani et al., 2017) which
substantially improves the quality of news translation from Chinese to English and English to
Chinese (Sun et al., 2019). Zhu and Zhang (2021), however, argue that when comparing
translations of Google, Baidu, Youdao and official translations using error analysis, Youdao
performs better in terms of pragmatics.

In addition to the improved translation quality for informational texts as a result of the launch
of NMT systems, MT tools are free to access and easy to use for immediate translation between

different language pairs on electronic devices, such as computers, tablets and smartphones

10 During my PhD candidature, I also examined translation of news items on the internet made by Google NMT
and Microsoft NMT and found that the English-Chinese translation quality produced by the two NMT systems
is comparable to my human translation. However, this does not mean that these two NMT systems can produce
translation that is comparable to professional human translation in other text types or genres. It also does not
mean that the quality of NMT reached in the Chinese-English pair is matched in other language pairs.

1 According to Vaswani et al. (2017), ‘Transformer’ may be the best MT performing model at present; this is a
new and simple network entirely based on ‘attention mechanisms’, completely eliminating previously complex

recurrent and convolutional neural networks.
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(Ducar & Schocket, 2018; Nifio, 2020). MT, on the one hand, has become a popular tool for
many students in language learning and teaching contexts (Briggs, 2018; Cancino & Panes,
2021; Lee, 2020, 2022b; Tsai, 2020) and also in EMI contexts (Bowker, 2020; Groves &
Mundt, 2021; Heugh et al., 2022). On the other hand, using MT for language learning and
academic study has increasingly drawn language teachers’ and educators’ attention (Ducar &
Schocket, 2018; Groves & Mundt, 2015, 2021; Mundt & Groves, 2016). This is reflected in
teaching staff and students’ perceptions of MT use.

3.1.2 Teaching staff and students’ perceptions of MT

Very often, academic teaching staff and students have different perceptions about MT for
language learning, which are often the main causes of controversies over whether MT s
beneficial or harmful for language learning (Groves & Mundt, 2015; Lee, 2023; Mundt &
Groves, 2016) and whether MT should be integrated into the language curriculum (Case, 2015;
Jolley & Maimone, 2022; Knowles, 2016). The following is an examination of similarities and
differences between teaching staff and students in the frequency and purposes of using MT,

opinions on the usefulness of MT, and academic integrity when using MT.

3.1.2.1 Frequency and purposes of using MT

Many studies have indicated that most students of languages make use of MT for language
learning to varying degrees, despite MT being discouraged by language teachers and
institutions (Briggs, 2018; Cancino & Panes, 2021; Case, 2015; Ducar & Schocket, 2018;
Jolley & Maimone, 2015). Clifford et al.'s (2013) survey results showed that 76% of 365
Spanish language students and 88% of 905 Romance language students occasionally used MT,
even though the policy of Duke University in the US banned students from using this
technology. Two years later, Jolley and Maimone (2015) carried out surveys with 128 students
of Spanish at five universities in the US in which 74.22% of respondents reported the use of
MT on a frequent (35.94%) or occasional (38.28%) basis. Recently, Briggs (2018) conducted
a survey with 80 Korean students of English at a university in Korea. The result showed that a
high percentage (85%) of the students reported their use of MT frequently or occasionally
inside or outside of the classroom. When asked their purposes of using MT, the students
indicated that they mostly used MT to look for lexical items and terminology or to check their
L2 output, although they also used MT to help with writing and translation assignments
(Briggs, 2018; Clifford et al., 2013; Jolley & Maimone, 2015).
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With respect to teaching staff’s use of MT, Nifio (2009) conducted a survey with 30 language
tutors of different languages around the world, and the result showed that 60% of the
respondents reported they seldom used MT (several times a year). Regarding the purpose of
using MT, 33% indicated that they used it out of curiosity, 20% for producing a draft to write
in another language, and 17% for reading texts in another language. Similarly, the survey
results of Clifford et al. (2013) showed that only 5% of 43 teaching staff of different languages
from several universities in the US indicated that they made frequent use of MT for academic
purposes, and 7% reported their frequent use of this technology for non-academic purposes. In
another survey with 39 Spanish lecturers from six universities in the US, conducted by Jolley
and Maimone (2015), 51.29% indicated that they used MT frequently (28.21%) or occasionally
(23.08%) for personal and/or teaching purposes. Interestingly, this result suggests that there
are more language teachers who use MT more often, compared with the results of Nifio in 2009
and Clifford et al. in 2013. This may indicate that teaching staff use MT more frequently as a

result of advances in MT technology.

Nevertheless, the proportion and frequency of students using MT is significantly higher than
that of teaching staff. Regarding the purposes of consulting MT, the language teachers in the
previous studies demonstrated that they used MT for reading and writing in other languages
and for academic and personal use, which are parallel to language learners’ purposes for using
MT. However, when it comes to students’ use of MT, academic staff might have different

views, as discussed in the following two sections.

3.1.2.2 Usefulness of MT

Many studies show that students in L2 learning contexts mostly use MT to look for words and
find it helpful for vocabulary acquisition (Chang, 2022; Jolley & Maimone, 2022; Lee, 2023).
In addition to assisting with lexical items, they find MT useful for a quick understanding of
learning content, grasping the gist of learning materials, drafting their written assignments, and
helping with writing or translation tasks (Case, 2015; Clifford et al., 2013; Knowles, 2016;
Nifio, 2009). A study by Heugh et al. (2022) shows that students in the EMI context use MT to
look for words and to support their understanding of learning content and their writing process.
This shows that language students and EMI students utilise MT in similar ways. A survey
conducted by Nifio (2020) with 37 students learning different languages (mostly advanced
levels, one beginner and a few intermediate levels) showed that 83.80% of the respondents
reported improvement in their reading comprehension with the use of MT, and 67% reported

that their L2 writing improved with the assistance of MT.
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Despite the above positive views of learners on MT, most teaching staff tend to question the
usefulness of MT in language learning to some extent (Case, 2015; Ducar & Schocket, 2018;
Jolley & Maimone, 2022; Mundt & Groves, 2016). One concern for them is students’ excessive
reliance on MT that may be counterproductive in language learning in the long term. Academic
staff believe that the consequence of overreliance on MT is very likely to reduce learners’
opportunities for engaging with the target language they are learning (Garcia & Pena, 2011;
Jolley & Maimone, 2015; Knowles, 2016).

Another concern for teaching staff is whether students’ language proficiency can judge the
accuracy of MT because MT is still not error-free despite its advancement (Bowker, 2020;
Nifo, 2020). Several factors can influence the quality and accuracy of MT output, including
MT systems, language pairs, and text types (Koponen, 2016). A closely related (cognate)
language pair, for example among Romance languages, is more likely to produce equivalent
MT output than a non-related language pair in which the linguistic features are very different
(Case, 2015). In addition, non-literary texts such as informative and technical texts are more
likely to produce better MT output than literary texts (Koponen, 2016; Shih, 2016, 2020a). Shih
(2020Db) asserts that MT cannot precisely transfer the meaning of source texts containing
metaphors and cultural connotations from one language into another. As a result, assessing MT
output and/or making modifications to inappropriate translation produced by MT has been

considered to be essential to overcome its limitations (Nifio, 2020).

Most academic staff consider MT to be more useful for advanced level students because they
are more able to benefit from using this tool by seeing its merits and pitfalls (Case, 2015;
Clifford et al., 2013; Lee, 2022a). Lee and Briggs (2021) investigated MT error correction by
Korean students of English with distinct English levels using error analysis and found that
advanced level students could correct relatively more MT errors. Lee (2022c) argues, ‘While
more proficient students perceived MT as a smart CALL tool, using MT was too challenging
for low-level students’ (p. 184). Beginner or pre-intermediate level students (CEFR Al or A2)
are more likely to be confused by inaccurate MT output owing to their limited target language

knowledge for judging MT accuracy.

Nevertheless, Garcia and Pena (2011) adopted MT to support the L2 writing of two groups of
basic level students learning Spanish. They found that the students could write more and
produce more accurate output through writing in L1 (English) using MT and editing or
correcting the MT output in L2 (Spanish) compared to writing directly in Spanish. However,
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no MT correction activity was evidenced in the group of beginners from the collected data. The
most likely explanation is that beginners are unable to correct MT output into the target
language due to their lack of proficiency. Tsai’s (2020) study also shows that Chinese-speaking
students of English, majoring in an area other than English, benefit more from using MT to
improve English writing than those majoring in English; however, whether the students can
make judgements about M T accuracy is unclear in the study. Analyses of the literature suggest
that more advanced level students are better able to evaluate the accuracy of MT output and to
make modifications as needed because of their high linguistic proficiency in both languages
(e.g., Lee, 2022a, 2022c).

Nonetheless, the majority of the language lecturers in Clifford et al.’s (2013) study consider
the usefulness of MT depends on whether MT is used appropriately and whether students are
taught how and when to use it. This result parallels some later studies, showing that the use of
MT requires training in order to maximise its usefulness and effectiveness in language
education (Bowker, 2020; Ducar & Schocket, 2018; Jiménez-Crespo, 2017; Jolley &
Maimone, 2022). The researchers assert that integrating MT into the classroom may help
students understand the advantages and disadvantages of MT and how to use MT effectively.
Nifio (2020) argues that teaching students how to use MT can help them develop independent-
learning and problem-solving capabilities and expand their digital literacy. Bowker (2020, p.
28) refers to this as ‘machine translation literacy’ and contends that not only students but also

teachers can benefit from the development of machine translation literacy.

3.1.2.3 Using MT and academic integrity

Most student participants (86.72%) in Jolley and Maimone’s (2015) study believe that whether
or not MT adoption is considered to be cheating depends on how it is used. They think it
appropriate to use MT for translating individual words or checking their L2 output. Similarly,
Nifio’s (2020) study reveals that a high percentage of students (90.9%) learning different
languages believe that MT use is not a breach of academic integrity and students should not be
banned from using it as a tool. Instead, the students contend that they should have a right to
choose their own learning tools and should be assisted to make informed decisions about the
selection of online resources. They even argue that if using MT is regarded as cheating, then
asking friends of the target language that they are learning to help with their assignments is a
form of cheating too.
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From the perspective of teaching staff, whereas some language teachers regard MT as a tool
but with limitations, some consider using MT to be counterproductive to language learning and
associate it with academic dishonesty or plagiarism (Case, 2015; Clifford et al., 2013; Groves
& Mundt, 2021; Jolley & Maimone, 2022; Maimone & Jolley, 2023; Mundt & Groves, 2016).
In Clifford and colleagues’ study (2013), some teachers (42%) view students’ use of MT as a
violation of academic integrity, while some (37%) hold neutral attitudes towards it and believe
that it depends on the types of assignments, how frequently MT is used, and in what context.
Not long ago, Groves and Mundt (2021) conducted interviews with eleven academic staff from
different disciplines in higher education in the UK. The results show that most of the teaching
staff do not regard students’ use of MT as academic misconduct. They think it acceptable to
use MT for L2 reading, although they become more reserved towards using MT for L2 writing
owing to a concern for the development of communication abilities of students. Most recently,
a study by Maimone and Jolley (2023) with Spanish instructors across different states in the
US reveals that the majority of the participants believe that whether MT use is a breach of
academic integrity depends on how students use MT, while a few instructors regard MT use as
cheating no matter how it is used.

Analysis of the perceptions of the teaching staff presented above suggests that a lack of
consensus among them on MT use in relation to academic integrity leads to uncertainty for
students and staff (Case, 2015; Ducar & Schocket, 2018; Groves & Mundt, 2021; Mundt &
Groves, 2016). Some researchers, therefore, propose that education policy makers or higher
education institutions need to address this issue proactively and provide students and even
academic staff with clear guidelines on what is acceptable and unacceptable for the use of MT
(Groves & Mundt, 2021; Maimone & Jolley, 2023).

Correa’s (2014) study shows that some teaching staff used the error types of MT output, such
as word-for-word translation and unnatural expression, as indicators to detect whether students
used MT in their written assignments. Nifio (2008), however, found that the translation error
types made by MT were not much different from those produced by her advanced students.
One decade later, Yamada’s (2019) study also showed that the error types of translation
produced by his advanced students were similar to those made by MT. The results of the two
studies indicate that as MT quality improves with the launch of neural machine translation
(NMT) systems, it appears more difficult to distinguish translations or written work produced
by MT from those made by advanced level students (Chon et al., 2020; Nifio, 2020).

Nevertheless, language teachers can often spot beginner or pre-intermediate level students’ use
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of MT in their L2 writing when their output production exceeds expected levels (Ducar &
Schocket, 2018; Maimone & Jolley, 2023). However, Maimone and Jolley’s (2023) study
shows that the language instructors cannot 100% accurately differentiate intermediate level
students’ written texts with the use of MT from their texts without using MT. This result may
suggest that rather than connecting MT use to academic dishonesty, it may be more valuable

to guide students on how to use it appropriately.

With the ongoing development of MT technology, several studies show that the quality of MT
English output may even be superior to that of the English translation or written production of
students with an English major (Briggs, 2018; Lee, 2022b; Tsai, 2019). A study by Groves and
Mundt (2015) indicates that the output quality of MT from Chinese and Malay to English has
achieved the minimum English proficiency requirement for admission to most universities.
Scholars in the field of MT in language education suggest that if MT technology is used
appropriately, it can be a beneficial tool for not only assisting language learning and teaching
(Groves & Mundt, 2021; Jolley & Maimone, 2022; Lee, 2020, 2023; Mundt & Groves, 2016;
Nifio, 2020) but also for ensuring equality and justice in multilingual education contexts
(Heugh et al., 2022). Learning outcomes resulting from the collaboration between learners and
technologies may outperform those achieved by learners without the help of technologies
(Jonassen, 1992; Salomon et al., 1991).

3.1.3 Using MT as a pedagogical tool in language classrooms

Since the late 20" century, some academic staff have drawn on MT output as teaching material
and encouraged students to make corrections to MT errors or inaccuracies, i.e., post-editing of
MT output (Anderson, 1995; Ball, 1989; Kliffer, 2005; Nifio, 2008, 2009; Richmond, 2006).
In contrast to post-editing of MT output, pre-editing of MT input, i.e., editing source texts for
MT, has also been introduced to language learners (e.g., Garcia & Pena, 2011; Nifio, 2008;
Shei, 2002). As a result of the improvement of MT output, MT can now be used as a tool in
the L2 writing and revision process (Chen et al., 2019; Lee, 2020, 2022a; Tsai, 2020).

3.1.3.1 Post-editing of MT output

Post-editing (PE) is most often associated with MT-related tasks involving modifications of
MT generated texts (Allen, 2003). Allen refers to PE as a task that requires a translator or post-
editor to ‘edit, modify and/or correct a pre-translated text that has been processed by a machine
translation system from a source language into (a) target language(s)’ (2003, p. 297). Garcia

(2012, p. 309), however, defines PE as a process in which ‘humans amend machine-generated
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translation output to achieve an acceptable final product’. Taken together, PE can be viewed as
a series of tasks that involve a process of editing, modifying and/or correcting the machine
produced text to achieve an acceptable translation. The practice of using MT to generate a text
followed by PE is referred to as MT+PE in this current study.

In the context of using MT output as a problematic text to teach language, Anderson (1995)
used MT with only 65% accuracy as a tool for the English students of Hebrew to perform
MT+PE into L1 English. He suggests that PE from L2 to L1, with an accurate L2 text as a
learning model, can help students at the early stage of language learning to evaluate MT output
in L1 by using their L1 ‘intuition” while learning new L2 vocabulary and grammar. Anderson
claims that PE from L1 to L2 can be introduced to students when they reach a higher level of
L2 proficiency so that students can gain maximum benefits from the practices of PE into L2.
Recently, Zhang and Torres-Hostench (2022) provided Chinese students of Spanish at CEFR
B2 (upper-intermedate) levels with PE training using ten sentences generated by MT that
contained six types of MT errors such as word order and prepositions. They found that the
students’ PE skills improved according to the pre- and post-test results, and that the PE process

requiring attention and reading comprehension might also help language learning.

Furthermore, some teaching staff have integrated MT+PE into the translation classroom for
more advanced level learners due to the growing demand for PE in translation industries. For
example, Kliffer (2005) introduced MT to intermediate and advanced level students through
the activity of MT+PE from L2 French to L1 English in a translation course at a university in
Canada. Kliffer found that this activity could help students understand the limitations of MT
by critically assessing MT output. In addition, Yamada (2015) required his upper-intermediate
level students to undertake MT+PE from L2 English to L1 Japanese in a translation course.
The findings of his study showed that most of the students found MT+PE easier than human
translation (HT), and that skills required for HT differed from those for MT+PE despite some
overlaps between the two. In contrast to MT+PE into the L1, Nifio (2008) required her
advanced level students to undertake HT and also MT+PE from L1 English to L2 Spanish. She
then compared the quality of L2 Spanish translation produced by MT, MT+PE, and HT,
respectively. Nifio found that the accuracy rate of the L2 translation made by MT+PE was
higher than that made by MT and HT. She concludes that the practice of MT+PE not only
‘triggers error awareness and provides opportunities for error correction through focus on form
and negotiation of meaning’, but it also supplies students with ‘language autonomy and

vocational training’ (pp. 44-45). Most student participants in Nifio’s (2009) study reported that
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MT+PE from L1 to L2 helped increase their confidence in L2 written production, especially in

the use of L2 vocabulary and grammar.

3.1.3.2 Pre-editing of MT input

Shih (2020a, p. 6) refers to pre-editing as ‘revising a source text before it is translated by the
MT system’. The purpose of pre-editing or modifying the source text is to increase MT output
quality (Bowker & Ciro, 2019; Shih, 2017, 2020b). Pre-editing of MT input has been applied
in language teaching since the 1990s (French, 1991; Garcia & Pena, 2011; Nifio, 2008; Shei,
2002). French (1991, p. 62) encouraged advanced level students to examine MT output to
determine what modification should be made to make the source text ‘more machine-friendly’.
In so doing, French aimed to teach students MT revision and control of source texts and MT
produced texts. Richmond (2006) called the activity of pre-editing of MT ‘backwards
translation” from L1 to L2. His approach to such backwards translation was to provide the
students in his study with a reference translation in L2 that they had already learned and to ask
them to adjust the L1 source text of MT until the L2 target text of MT was equivalent to the
reference translation. Richmond (2006) concluded that this backwards approach helped
students increase awareness of the differences in grammar and sentence structures between
languages. It should be noted that Richmond’s backwards translation is different to the term
‘back translation’ in translation studies in which a translated text is translated back to its

source/original language to check and ensure translation quality (Son, 2018).

Shei (2002) introduced pre-editing of MT input to Chinese-speaking students in translation
and English language programs. The students were required to pre-edit two source texts
selected from the web, one in Chinese and one in English, until they obtained the best MT
output. They were also asked to pre-edit their own composition in L2 English in order to
achieve a better MT output in Chinese. Shei found pre-editing of MT input effective for
students to learn to control MT input and observe the changes in MT output. He argued that
this activity not only helped the students familiarise themselves with MT, but it also benefited

them in learning language and translation.

Revising or modifying the source text (input) of MT is often related to the use of controlled
language (CL) (Bowker & Ciro, 2019; Shih, 2017, 2020a, 2020b, 2022). The aim of using CL
in MT input is to ‘rule out difficult sentence structures and to limit ambiguous vocabulary items
in order to achieve accurate translations’ (Mitamura, 1999, p. 7). Five CL rules that had the
greatest impact on the English to Chinese MT output quality were revealed by Aikawa et al.
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(2007). These were: formal style (i.e., avoiding slang or idiomatic expressions), attachment
(i.e., avoiding extraposed relative clauses), -ing clauses (i.e., avoiding -ing clauses without an
explicit subject), spelling (i.e., avoiding spelling errors), and long sentences (i.e., avoiding
sentences longer than 25 words). Aikawa and colleagues (2007) argued that using CL could
improve MT quality and post-editing productivity, namely reducing post-editing effort.
However, they also cautioned that these findings were based on a statistical MT system

developed by Microsoft and the results might differ from other MT systems.

Recently, with the emergence of neural machine translation (NMT) systems, Shih (2020a)
investigated the use of CL to improve Google Translate ouput of literary texts from Chinese to
English. She proposed several strategies for CL, including making ambiguous words
transparent, paraphrasing sentences containing cultural references, using articles and
determiners, and adding subjects and objects that are missing in a sentence. In short, the aim
of CL use for MT input is to reduce complexity and difficulty at lexical, grammatical, and

syntactical levels in order to achieve MT accuracy in meaning, grammar, and syntax.

3.1.3.3 Using MT to improve L2 writing

Since the launch of NMT systems, using MT as an aid to support L2 writing has progressively
drawn researchers’ and teaching practitioners’ attention. They have compared L2 writing
results with and without MT use and have found that writing with MT seems to improve writing
quality in terms of lexical diversity, syntactical complexity, and grammatical accuracy,
compared with writing without the use of MT (Cancino & Panes, 2021; Chen et al., 2019; Chon
et al., 2020; Lee, 2020; Tsai, 2022). Also, the studies by Chen et al. (2019) and Chon et al.,
(2020) reveal that writing with MT seems to reduce the gap in the writing capabilities between

advanced and intermediate level students.

Lee (2020) taught Korean students majoring in English to compose their English writing using
translation as an approach. The students produced their first draft in Korean and then translated
it into English through HT (without using MT) and MT (Google Translate or a Korean MT tool
called Papago), respectively, followed by comparing the translations of HT and MT to assist
with revisions. Lee found that this process helped students improve their L2 English writing

quality by reducing lexical and grammatical inaccuracies. Lee (2020, p. 169) suggests:

During revision, MT functioned as an individualized feedback system for each
student...to show alternatives, which required them to give their word choice more
thought and double-check their grammar and expression.
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In the same vein, Tsai (2020) adopted similar processes to guide Chinese-speaking students of
English, including English and non-English majors, to write an essay by means of translation.
Students produced their writing in Chinese and then translated it into English through HT
(without the help of any resource) and MT (Google Translate), respectively, followed by
comparing the translations made by HT and MT in order to make modifications. Tsai’s study
showed that MT as a revision tool could improve L2 writing, and enable students to provide
more detailed content, more advanced word choice, and fewer inaccuracies in spelling and
grammar, particularly for non-English majors. Analyses of the studies by Lee (2020) and Tsali
(2020) suggest that using MT for the revision of L2 writing is beneficial for improving writing
quality. Nonetheless, in her recent study, Lee (2023) argues that the increased accuracy in L2
writing by improving lexico-grammatical patterns does not guarantee language learning, and
that language instructors should have a better understanding of MT, including how to use MT

in language teaching.

In summary, whether MT is applied to teach post-editing, pre-editing, or for students to
compare against their own written output for making revisions, integrating MT into language
classrooms has gained increased weight among language educators to help students understand
the benefits and drawbacks of MT while enhancing language learning. Grin et al. (2018, p.
145) recommend that teaching staff should ensure that ‘the uses and limitations of machine
translation are taught as a part of general training in foreign languages’ at this time when MT
is widely used for multilingual communication. Teaching students to make effective use of MT
may support language learning and learner autonomy (Nifio, 2020), where learner autonomy is
defined as ‘the capacity to take control of one’s own learning’ (Benson, 2011, p. 58). Learner
autonomy closely relates to learner agency, meaning that learners exercise ‘power, the will and
capacity to act otherwise’ in making decisions on the use of strategies in learning (Gao, 2010,
p. 154). In this sense, explicit teaching to equip students with MT skills may help to promote
learner agency and autonomy. As Chen and Tsou (2023) suggest, guiding students on writing
with MT may not only increase ‘translingual awareness’ but also enhance autonomous

learning.

3.2 MT and PE in translation studies

Owing to increases in translation productivity while maintaining translation quality, PE is in
high demand in translation industries (e.g., Doherty, 2016; Yamada, 2019). Many scholars and
researchers in the field of translation studies have paid attention to the role of MT and PE in

regard to translation workflow and translation productivity and quality (Cadwell et al., 2018;
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Jia et al., 2019; Moorkens, 2018; Shih, 2020b; Varela-Salinas, 2019). They considered PE to
embody important skills and that PE should be integrated into translation programs to equip

student translators with PE capabilities.

The European Masters in Translation (EMT?2) has taken the initiative of integrating MT and
PE into the translator training curriculum (Pym & Torres-Simén, 2021; Varela-Salinas, 2019).

The EMT competence framework (2022) acknowledges:

...machine translation (MT) represents a growing part of translation workflows...MT
literacy and awareness of MT’s possibilities and limitations is an integral part of
professional translation competence (p. 7).

This means that translation programs need to teach translation students how to manage MT
tools effectively in translation workflows. Students knowing how to conduct PE to maintain
translation quality is also included in the EMT competence framework. In other words, student
translators require a wider range of training, which is no longer limited to the practice of
translating manually from scratch (i.e., HT); rather it is necessary to include the development
of PE capabilities. The National Accreditation Authority for Translators and Interpreters
(NAATI) in Australia also gives weight to the revision skills of translators; therefore,

translation revision is part of translator certification tests (NAATI, 2015).

As previously discussed, MT output requires human post-editing (PE) to achieve acceptable
translation quality. Turner et al. (2015) selected 60 public health materials in English and
examined the Chinese translation quality resulting from MT+PE. Their study showed that raw
MT output needed to be post-edited by trained post-editors or translators rather than simply by
bilinguals without any experience of PE because they might also produce unsatisfactory
translations. This means that MT+PE needs specific skills. In Jia et al.’s (2019) study, the
student translators with some translating experience indicate that PE is helpful and promising;
however, MT+PE and HT are different activities and entail different skills which require
training in order to produce adequate translations. Jia et al.’s (2019) finding in translation
studies is in line with Yamada’s (2014) finding in translation in language teaching, showing

that HT capabilities differ from MT+PE capabilities.

12 EMT is a network of member programs in European countries, and it serves as a partnership project between

the European Commission and higher education institutions providing master’s programs in translation.
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Recently, the use of MT and PE in academic English writing by multilingual researchers has
drawn the attention of several scholars in the field of translation studies (Bowker, 2020;
Bowker & Ciro, 2019; Escartin et al., 2017; O'Brien et al., 2018). They argue that skills in MT
and PE are important for multilingual researchers in scholarly communication and paper
dissemination. Given that MT+PE may have an impact on HT, it is worthwhile to consider
studies which compare HT and MT+PE in translation and to discuss MT and PE for

multilingual researchers.

3.2.1 HT and MT+PE in translation

A number of studies to date have compared the cognitive effort required and time spent both
in HT and MT+PE in the field of translation studies (Cadwell et al., 2018; Daems et al., 2017,
Jia et al., 2019; Koponen, 2016; Mellinger, 2014; O'Brien, 2006). Jia et al. (2019) drew on a
keystroke logging tool, a screen recorder, and retrospective reports to investigate the
differences in cognitive effort and time efficiency between HT and MT+PE. To this end, they
compared news text translations from L2 English to L1 Chinese produced by HT and MT+PE.
The key findings of their study showed that MT+PE using Google NMT systems reduced
temporal and cognitive effort in the student translators, compared with MT+PE using Google
phrase-based statistical machine translation (PBSMT) systems and HT. A similar study by
Daems et al. (2017) concluded that translating news articles from L2 English to L1 Dutch
through MT+PE was significantly faster than through HT, and that MT+PE saved more
cognitive effort than HT. The findings of Jia et al. (2019) and Daems et al. (2017) are supported
by O'Brien (2006) and Mellinger (2014), who have found that MT+PE requires less cognitive
and temporal effort than HT. This suggests that MT+PE for news text types can accelerate

translation processes and reduce cognitive effort, compared with HT.

With regard to the comparison of translation quality between HT and MT+PE, several studies
have shown that L1 translation quality through MT+PE is comparable to that completed
through HT (Cadwell et al., 2018; Jia et al., 2019; Koponen, 2016). Daems and colleagues
(2017) evaluated 15 English news articles translated into L1 Dutch by 10 student translators
and 13 professional translators through MT+PE and HT. They found that the translation quality
of texts completed by MT+PE was comparable to that completed by HT in both groups of
translators. Carl et al. (2011), however, found that both professional and non-professional
translators’ news translation quality in L1 Dutch from L2 English through MT+PE is somewhat
better than that completed via HT. The results indicate that MT+PE has no negative impact on

the quality of news translation from L2 to L1.

47



Nevertheless, translators’ experience of and familiarity with MT may influence their translation
productivity and quality through MT+PE (Koponen, 2016). Two studies by Yang and Wang
(2019) and Man et al. (2019) suggest that translation students’ knowledge and familiarity with
MT is strongly correlated with how often they use this tool. This means that a lack of training
in MT use may lead to insufficient capability to develop translation technology competence,
which has been seen as an essential skill in the workflow of professional translators (Cadwell
et al., 2018; Moorkens, 2018; Pym & Torres-Simon, 2021).

3.2.2 MT and PE for multilingual researchers

English is a predominant communicative language in academia despite English L1 speakers
only accounting for less than 6% of the world’s population (Bowker & Ciro, 2019). Given that
English is a lingua franca or what Jenkins (2015) has called ‘English as a multilingual franca’
between and among people with different linguistic backgrounds, publishing in English seems
to be a norm or a requirement for multilingual researchers (Zheng & Guo, 2019). The study by
Zheng and Guo (2019) shows how Chinese multilingual scholars have changed from seeing
multilingualism as problem to seeing it as resource (see also, Gao & Zheng, 2019). One strategy
for multilingual researchers is to draw on their multilingual capability together with online
translation tools to make publications in English possible. This shows that translation between
languages may serve an important function in academic communication and publication for
multilingual researchers (Bowker, 2020; Bowker & Ciro, 2019; Groves & Mundt, 2021).
Bowker and Ciro (2019) argue that MT may help scholars and researchers whose L1 is different
from English to search for English literature and to assist in assimilation and dissemination of

English research papers.

O'Brien et al. (2018) conducted an investigation into using MT+PE to support academic writing
in English. Ten multilingual researchers in different academic fields, having English as an
additional language, were asked to write a 500-word abstract of their fields of study by means
of direct writing in English and MT+PE. More specifically, they were required to write a half
of the abstract directly in English and the other half in L1 and then translate that into English
using MT followed by their own post-editing for writing quality evaluation. The research
findings revealed that MT+PE did not show negative impact on English writing quality, and
that half of the research participants reported interest in using MT+PE to support their future

academic publishing.
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Similarly, Escartin et al. (2017) carried out a survey with 15 Spanish-speaking researchers in
the medicine domain to explore whether they used MT and PE as a writing aid to publish their
papers in English. Two main findings emerged. First, some participants already used MT for
writing in English. Second, the researchers without training in PE could only roughly post-edit
their academic papers and their post-edited texts did not attain publishing quality. The
implications of the study correspond with those of Kit and Wong (2008), Anazawa et al. (2013),
and Bowker and Ciro (2019), indicating the need to support multilingual researchers to develop
expertise in using MT and PE to make optimal use of this technology. Kit and Wong (2008)
argue that the usefulness of MT cannot simply be determined by how good it is in translation,

but more importantly it depends on how it is deployed:

...the currently available MT technologies, if properly utilized, have been good enough
to serve most of the translation demands for the purposes of information access,
interchange, and assimilation. Even for the purpose of information dissemination,
professional use of MT can minimize one’s workload towards publishable translation
(p. 320).

In academic settings, multilingual scholars can use MT to gain access to information in other
languages and to facilitate written communication for publication and academic exchange. To
empower multilingual researchers, training on MT and PE seems advantageous and how to use

MT effectively appears to be an important capability which requires development.

3.3 Positioning the current study

Based on the literature review in the previous chapter and this chapter, translation studies and
SLA are regarded as two separate academic fields; however, they are closely related when it
comes to using translation in language teaching (Carreres, 2014; Colina, 2002; Cook, 2010).
When considering that learning a language relates to learning to translate from or into that
language, learning languages and learning to translate may have a reciprocal relationship. The
practices of translation or translanguaging can be seen when students attempt to understand the
meaning of challenging texts in L2 and to make meaning in L2 to complete assignments (e.g.,
Heugh et al., 2017). In the era of digital technology, MT has been widely used as a resource
among multilingual learners in both language learning and teaching and EMI contexts.
Although there are connections being made between MT and CALL (one of the areas included
in SLA) (e.g., Chang, 2022; Tsai, 2020), there have not yet been clear links made between MT
and SLA theory. As indicated in a recent review of MT research by Jolley and Maimone (2022,
p. 34), ‘connections between language acquisition theory...and MT use are rarely found in the

MT literature’. They call for studies focusing on connections between MT use and SLA theory
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to help with an understanding of ‘cognitive processes that promote language acquisition and
the concrete ways in which proposed tasks involving MT facilitate these processes’ (Jolley &

Maimone, 2022, p. 40).

In addition, academic staff believe that whether using MT is a breach of academic integrity
depends on how it is used and in what context. However, few studies have paid attention to
how language students use MT, particularly how they employ this technology to mediate
meaning between different texts and languages, although literature on both language teaching
and translation studies calls for the need to guide students on the effective use of MT. Lee
(2023) suggests that language instructors should ‘find appropriate methods for using MT with
their students’ (p. 121). Furthermore, skills in MT and PE have been considered to be important
for student translators and multilingual researchers. However, questions about whether MT and
PE capabilities are equally important for language students and EMI students, and whether MT
and PE can help to advance L2 learning remain unclear, despite MT being a popular tool among
students in both language learning and EMI contexts. In exploring connections with
interactionist SLA theory and examining how students of Chinese language and EMI students
use MT, this study may contribute towards understanding the relationship between MT and PE,
and the potential for language learning and EMI study for higher education students with

multilingual repertoires.

3.4 Chapter summary

The rapid rise of Al in the first two decades of the 21% century has led to significant advances
in MT technology, such that this has become one of the most commonly used online resources
for many language students and EMI students. Research shows that teaching staff and students
often have different opinions on using MT for language learning in terms of the usefulness of
MT and academic integrity. Nevertheless, some language teachers use MT as a pedagogical
tool and integrate MT into the language classroom, teaching students post-editing of MT
output, pre-editing of MT input, and using MT to assist with L2 writing and revision. However,
MT is considered to be more beneficial for advanced level students as their language
proficiency in both languages enables them to see the value and pitfalls of MT. Owing to the
improvement of MT quality, an increased number of researchers in translation studies have
proposed the incorporation of MT and PE into translation study programs. Skills in MT and
PE have been considered to be important for multilingual researchers to support academic
communication and publication. However, little research has explored the development of

expertise in MT and PE in language learning and teaching and EMI contexts. This study builds
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on prior research to investigate how multilingual learners in both contexts use MT and whether

MT and PE can advance L2 learning.
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4 Methodology

The main purpose of this study has been to investigate the potential of machine translation (MT)
and post-editing (PE) of MT produced translation to advance L2 learning in the contexts of
language learning and teaching and EMI. More specifically, | have sought to understand how
multilingual learners in both contexts use MT and how they can use MT to help mediate the
proximal equivalence of meaning between the source text/language and the target (translated)
text/language. | have also wanted to examine whether MT and PE can serve to advance L2
learning. This study therefore has been driven by the following two research questions:

1. How do multilingual learners use MT to support their L2 learning?
2. Can MT and PE capabilities advance L2 learning of multilingual learners? If so, how?

To address the research questions, | planned to collect data through two different teaching
intervention trials with different student cohorts. The first was in a translation course with
advanced learners of Chinese at National Taiwan University (NTU). The second was with a
group of Chinese-speaking students who were studying postgraduate degrees through EMI at
the University of South Australia (UniSA). The sudden outbreak of COVID-19 in early 2020
with unanticipated international border closures and restricted face-to-face teaching regulations
had a significant impact on the planned interventions. The number of participants at each site
was greatly reduced: from 15 to 4 in the translation course at NTU, and at UniSA to six
volunteers. Face-to-face teaching had to be swiftly changed to online teaching via Zoom.
Despite the sudden changes in the research design, the teaching interventions with two small
groups of students on the Zoom platform enabled me to collect screen recorded data for
observation and to work closely with the research participants. The problems caused by
COVID-19 were therefore turned into an opportunity in this study.

In each group, students translated in two directions between English and Chinese and Chinese
and English. The first trial intervention for students of the Chinese language focused on
translation pedagogy. This involved the use of human translation (HT), MT and PE. The second
trial intervention for the EMI postgraduate students (L1 speakers of Chinese) included a
collaborative MT and PE tutoring process, also involving the use of HT, MT and PE. More
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details about the designs of the two teaching interventions are provided later. The research with
the two different groups of participants gave me opportunities to explore the potential of MT
and PE in both Chinese language learning and EMI contexts. This allowed me to address the
research questions from the unique perspectives of two distinct cohorts of students.

4.1 Research methodology and frameworks

The study was based on action research methodology which allowed me as a teacher researcher
to explore students’ use of MT and their language learning development when interacting with
MT tools during a teaching-learning intervention. This means that teacher and students learned
with and from each other about the use of MT, in a reciprocal learning process. The
methodological framework was built on an iterative process of reflection-reflexivity-praxis,
observations of screen recordings, evaluations of translation samples, focus-group interviews,
questionnaires, and follow-up enquiries through email correspondence. This is elaborated

below.

4.1.1 Action research

Action research is a critical process which aims at changing researchers’ practices, researchers’
understanding of their practices and the conditions where the practices take place. In other
words, the purpose of action research is to transform what researchers do, think and the ways
that they relate to other people and things around them (Kemmis, 2009). Action research in the
educational context, also called teacher research, refers to a study where teachers deal with a
classroom problem or engage in teaching activities to improve their teaching practice and the
learning performance of students (Cranton, 2022). The aim of action research is to improve
and make changes to a specific situation. Teacher researchers implement interventions to
improve teaching and/or learning in accordance with the practical needs of students
(participants). Therefore, one of the advantages of action research in education is to empower
teachers to deal with their own classroom issues systematically in a specific teaching-learning

context and to focus on the learning needs of the specific group of students.

Norton (2018) argues that action research allows teacher researchers to explore the
implementation of innovative teaching methods or curricula as well as the development of
students’ learning. The findings from action research might therefore be beneficial for
curriculum development and pedagogy. Mackey and Gass (2015) suggest that the results of
action research for SLA might not be generalisable to a wide range of populations of L2

learning; however, they could provide insightful findings to language educators with similar
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concerns in their own teaching practice, and also contribute to building theories of L2 learning
processes. In general, action research consists of several steps, notably identifying a problem,
designing a plan to address it, implementing the plan, observing the effects of the plan,
evaluating and reflecting on the results of the implementation, and modifying future practice
(Burns, 2009; Norton, 2018). These steps form an iterative cycle that may not end until the
researcher obtains a satisfactory result. Norton (2018) argues, however, that there are no fixed
rules to carry out action research but rather there is flexibility depending on the research

context.

Reflection plays a fundamental and important role in both Burns and Norton’s action research
processes. Burns (2009) asserts that reflection and action are inseparable as reflection on
implementation (action) is at the core and brings meaning to action research. Schoén (2017)
defines the difference between reflection-in-action and reflection-on-action and suggests that
the former is a reflection on the practice that is happening in an unexpected way, i.e., reflecting
while teaching. The latter is a reflection on the practice after it has been completed, i.e.,
reflecting on the findings and the whole process of implementation for future practice. The key

to successful action research may well lie in both reflection-in-action and reflection-on-action.

However, reflection itself as a mental activity does not actively generate reacting practice or
action (Feuchtetal., 2017), although Schon (2017) argues that reflective practice is not separate
from action but instead they are intertwined, like thinking by doing. Brookfield (2017) argues
that critical reflection in education forms a sustainable process to examine and verify the
teacher researcher’s explicit and implicit assumptions of teaching. This critical reflection
focuses on a purposeful internal dialogue that contributes to transformative action, namely,
reflexivity, which has ‘the self-referential characteristic of “bending-back™ some thought upon

self” (Archer, 2009, p. 2).

According to Ryan (2015), reflexivity is often an interchangeable term with critical reflection
or transformative reflection, which entails an action following reflexive practice. Lunn
Brownlee et al. (2017) argue that reflection, on the other hand, is a component of reflexivity,
while reflexivity requires deep level reflection and the following action. In contrast to
reflection, reflexivity needs both reflective thinking and purposeful inner conversations that
lead to action or decision making. Feucht et al. (2017) further suggest that reflection transforms

to reflexivity when an intentional inward dialogue brings about changes in teaching practice.
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The action and changes resulting from reflexivity can be considered an interactive process of
reflection and action, i.e., praxis. According to Freire (1970/2018), praxis is a combination as
well as an interaction of action and critical reflection. As Freire states, without reflection, action
becomes ‘activism’; without action, reflection becomes ‘verbalism’ (2018, p. 87). In addition,
Kemmis (2009, p. 4) defines praxis based on the usage of this word from two different
perspectives. Firstly, praxis is interpreted as appropriate conduct in a specific situation such as
in an educational context; secondly, it can be viewed as individuals’ social collective actions
that make history. According to Kemmis (2012), praxis through reflexivity in the teaching
context, on the one hand, aims to be appropriate conduct and helpful for students. On the other
hand, it is not only influenced by, but also reconstructs the teacher researcher’s epistemic
cognition. Professional teaching and sustainable education thus develop through the process of
reflection, reflexivity and praxis, which serves as a tool for educators to look into their own
pedagogies, understand their own practices, and make necessary modifications to cater to the
needs of students (cf. Brookfield, 2017; Freire, 1970/2018; Hofer, 2017).

4.1.2 Action research framework for this study

Based on the above literature, | drew from and adapted the action research processes of Burns
(2009) and Norton (2018) together with reflexivity and praxis (Brookfield, 2017; Freire,
1970/2018; Hofer, 2017) to develop a five-phase procedure for this action research study. The
phases were: planning, implementation, observation, reflection, reflexivity and praxis, which

could be repeated as an ongoing or iterative cyclical process (Figure 4.1).
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1. Planning

plan a teaching
intervention including
the use of HT, MT and PE

5. Reflexivity & Praxis 2. Implementation

critically self-reflect to carry out the
make changes and build intervention and data
meanings of the research collection

4. Reflection 3. Observation

observe teaching and
learning practice and
analyse data collected

reflection-in-action
reflection-on-action

Figure 4.1 A five-phase procedure for this action research study

As presented in Figure 4.1, in Phase One (Planning) | made plans for teaching interventions
for the two student groups, identified research methods and prepared instruments to be used
for collecting information. Phase Two (Implementation) was to carry out interventions and
collect data as planned. The aim of Phase Three (Observation) was to observe teaching and
learning practice and analyse information gathered from participants. Reflection in Phase Four
encompassed reflection-in-action during the teaching intervention and reflection-on-action
after the intervention (Schon, 2017). During teaching practice when I observed any uncertain
or unexpected situations, | made timely changes in response (Reflexivity and Praxis). After the
intervention, | reflected on the results and findings of the whole teaching implementation,
which was then transformed to reflexivity and praxis in Phase Five. This reflexive practice
allowed me to understand findings, to build meanings out of the study, and to make

modifications and recommendations for further practice.

In this process, | was not only a knowledge provider, but also a learner, learning from and with
student participants on their MT use and learning through ongoing reflection, reflexivity and
praxis. This procedure deepened my understanding and helped me gain increased insight on
the processes involved in MT and PE along with my student participants. It was anticipated
that the teaching intervention for the first student group (SG1) could help to modify the planned
intervention for the second student group (SG2), although the interventions were different and

conducted in different settings. Figure 4.2 presents an overview of this action research design
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and procedure. The details of research sites, participants, and the design of the five-phase action

research in each group are elaborated in Sections 4.2 and 4.3.

Research methodology

Action research
with a five-phase procedure

[ Research context: ]
/
Student Group 1: Student Group 2: \
L2 Chinese learning context EMI graduate study context
Four advanced learners of Six Chinese-speaking
Chinese at National Taiwan postgraduate students at the
University University of South Australia
L

¢ &

Research procedures:
Planning
Implementation
Observation
Reflection

Reflexivity and praxis

- P,

Figure 4.2 Overview of this action research design and procedure

&0 B B

4.1.3 Pedagogical translation framework

As discussed in Chapter 2, in the SLA context pedagogical translation refers to translation
activities intended to support language learning. Leonardi’s (2010) pedagogical translation
framework consisting of three-stage activities, namely, pre-translation activities, translation
activities and post-translation activities, aims to develop four language skills, i.e., listening,
speaking, reading, and writing. Figure 4.3 below shows a basic structure of Leonardi’s

framework with translation related activities excerpted from her original work.
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Post-translation

Pre-translation

ebrainstorming ereading activities ewritten or oral

svocabulary espeaking and translation
preview listening commentary
esummary ewritten or oral
translation summary of

source text

J J J

Figure 4.3 Basic structure of Leonardi’s pedagogical translation framework (2010, p. 88) [interpreted
diagrammatically for this thesis]

However, the teaching intervention involving HT, MT and PE for SG1 was to explore students’
use of MT in translation activities. Therefore, I only adopted Leonardi’s framework as a
skeleton structure and replaced the activities listed in the above figure with activities more
suited for the research purposes. Figure 4.4 shows the adapted three-stage activities for each

teaching session for SG1.

Post-translation

Pre-translation

eprocessing HT and
MT+PE individually
and in groups

esource text
discussions such as
on readership and
linguistic styles

etarget text
discussions and
target language
reinforcement

Figure 4.4 Leonardi’s framework adapted for the interventions in each session for SG1

At the pre-translation stage, the main activities comprised discussions of the text that was to be
translated, i.e., the ‘source text’. Students and the teacher discussed the linguistic styles in the
source text, the intended readership of the text, and the purposes of translation in particular. At
the translation stage, students processed translation through HT and MT+PE, individually and
in groups. At the post-translation stage, the class carried out a discussion of the text that had
been translated, i.e., the ‘target text’. Students and the teacher commented on the meaning
transfer between the source text and the target text in terms of grammar, semantics, and
pragmatics. It needs to be noted that because the teaching intervention for SG2 was not carried
out in a translation course but rather it was a collaborative MT and PE tutoring process, the

adapted pedagogical translation framework was not applied in SG2.

4.2 Action Research Study for Student Groupl (SG1)
The intervention for SG1 was undertaken in an eight-week trial translation course, originally

designed to be conducted at the International Chinese Language Program (ICLP) of the
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National Taiwan University between April and May 2020. As mentioned earlier, COVID-19
necessitated changing on-site face-to-face teaching to an online delivery via Zoom. This
resulted in changes to the teaching mode and amendments to ethics approvals, and a four-week
delay in starting and ending the intervention in June 2020.

4.2.1 Research site and participants

The research participants were L2 learners of Mandarin Chinese. Previous research suggests
that advanced level students are more suited to the practice of MT+PE (Nifio, 2008, 2009;
Yamada, 2019). Therefore, requirements for participants included fluency in English and
advanced proficiency in Mandarin Chinese based on ICLP criteria, and equivalent to CEFR
B2/C1 levels.

Potential participants were recruited following the UniSA Human Research Ethics Committee
protocols. This included emailing approved UniSA research participant information and
consent forms to ICLP colleagues (see Appendix 4.1). ICLP colleagues posted the research
information on the ICLP bulletin board and emailed the relevant documents to students who
met the participation requirements. ICLP colleagues also advised potential participants of the
unique differences between my previous translation courses at ICLP and this pilot intervention.
Fifteen ICLP students enrolled as participants in this study in February 2020. However, eleven
registered participants affected by travel restrictions in March 2020 withdrew from the study.
With only four remaining participants, the sample size was negatively affected. Table 4.1
shows participant baseline data obtained through a pre-intervention questionnaire. The data
include academic and linguistic background information. According to Table 4.1, three
students (Rory, Maggie, and Amanda) are bilingual speakers, having English as L1 and
Chinese as L2. One student (Lisa) is a multilingual speaker, having Dutch as L1 and English,
French, and Chinese as additional languages. While Lisa graduated with a master’s degree, the

other three students graduated with a bachelor’s degree in their home countries.
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Table 4.1 Background information of the students

Name (Pseudonym) Rory Lisa Maggie Amanda

Gender M F F F

Age range 25-34 18-24 18-24 25-34

Home language English Dutch English English

L2 or additional Chinese English, French, Chinese Chinese
language(s) Chinese

Chinese level C1 B2 B2 B2

Academic Bachelor of Science  Bachelor of Arts Bachelor of Science  Bachelor of Arts
backgrounds graduate graduate (Chinese graduate (Biology graduate (Chinese

studies with a minor
in Economics)

with a minor in
Chinese language)

studies)

Master of Arts
graduate (Chinese
studies with a minor
in Economic policy
and management)

4.2.2 Research design and procedure

Action research with this group was undertaken through a teaching intervention in a pilot online
English-Chinese translation course. The research design was based on the five-phase procedure
of action research, including planning, implementation, observation, reflection, reflexivity and

praxis.

4.2.2.1 Planning

The aim of the student participants was to advance their study of the Chinese language through
translation. According to Leonardi (2010), pedagogical translation is primarily used as a
teaching tool to improve L2 proficiency of learners through translation activities. | therefore
employed pedagogical translation as a tool to design the L2 translation course involving
translation activities of HT, MT and PE. By engaging in a range of translation tasks, the learners
were guided to use two or more languages in each of their linguistic repertoires, and to further
strengthen their Chinese language knowledge and expertise.

This teaching intervention took place over eight weeks via Zoom, with a total of fifteen sessions
consisting of thirty teaching and learning hours (15 sessions x 2hrs = 30hrs). Table 4.2 shows
the teaching schedule comprising five teaching phases including data collection. This is

elaborated in Section 4.2.2.2 (Implementation).
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Table 4.2 Teaching schedules for this translation course

8 weeks

(2hrs/session)

Teaching activity & materials

Teaching phases

Session 1 Pre-intervention questionnaire & Pre-intervention Phase 1:
task Introducing basic knowledge of
Session 2 Course outline distribution translation to students, including
Introduction to translation (incl. HT, MT and PE) definitions of translation, standards
of translation, and classification of
translation.
Session 3 HT exercise from Chinese to English and vice versa Phase 2:
Undertaking HT and MT+PE and
Session 4 MT+PE exercise from Chinese to English and vice trying out the recommended MT
versa tools
Session 5 Chinese to English translation activity via HT and Phase 3:
MT+PE (biography) Comparing HT and MT+PE in
Session 6 Chinese to English translation activity via HT and translation processes and products;
MT+PE (folk story) tLansIatli?g materials are selected by
Session 7 English to Chinese translation activity via HT & the teacher
MT+PE (recipe)
Session 8 English to Chinese translation activity via HT &
MT+PE (short novel)
Session 9 Chinese to English translation activity (prose) Phase 4:
Engaging in more translation
Session 10 Chinese to English translation activity (prose) practices; translating materials are
chosen by students
Session 11 English to Chinese translation activity (news article)
Session 12 English to Chinese translation activity (short novel)
Session 13 Post-intervention questionnaire & post-intervention Phase 5:
task Reviewing translation methods by
Session 14 Review and reinforcement discussing students’ translations
made in the pre- and post-tasks
Session 15 Focus group interviews

Regarding the selection of the translating materials, both students and | were responsible for

choosing authentic materials/texts to translate. Because | knew what students might have

learned (e.g., vocabulary and grammar) based on their language levels, | could select suitable

materials that did not greatly exceed their levels. Students’ learning interests were also taken

into consideration with respect to the selection of materials in this study. For this reason, the

students were encouraged to choose source texts. There were eight in-class translation tasks

with eight source texts in teaching Phase Three and Four. | selected four texts to translate in

Phase Three. After students had become more familiar with HT and MT+PE, each student was

given an opportunity in Phase Four to choose a source text (i.e., together the students chose

four of these texts). Regarding the source text types, literary and non-literary genres were both
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embraced in the course. The literary texts covered folk stories, short novels, and prose, while
non-literary texts included biographies, recipes, and news articles, as shown in Table 4.2.
Because the translation activities were carried out in class, the length of the source text for each
translation practice was limited to 150 words to ensure the possibility of completing the task.

4.2.2.2 Implementation
Following the intervention design, | carried out the teaching practice and data collection. As
shown in Table 4.2, the planned teaching intervention comprised five teaching phases as

follows:
1) brief introduction to translation, including HT, MT and PE;
2) translation practice through HT and MT followed by PE (MT+PE);
3) comparisons of translations produced by HT and MT+PE;
4) additional translation exercises; and
5) review of translation methods.

Teaching Phase One included a pre-intervention questionnaire and pre-intervention tasks in
Session 1, followed by an introduction to translation in Session 2. The introductory translation
focused on the definitions of translation, standards of translation, and classifications of
translation, including HT, MT and PE in particular. A course outline distributed to the students
provided a list of recommended language learning resources including dictionaries, Chinese
corpus, and MT tools. | introduced four MT tools with neural machine translation (NMT)
systems: Baidu, Google Translate, Microsoft Translator, and Youdao. Two were developed in
a Chinese-dominant (Mainland China) environment and two in an English-dominant (US)
environment. | selected these after trialling several systems, because they offered comparable
and complementary equivalences of quality (accuracy in word usage, syntax and meaning

transfer).

Teaching Phase Two (Sessions 3 and 4) was designed to have students practice HT and
MT+PE. Basically, HT provided a hands-on exercise for students to translate manually, while
MT+PE focused on MT evaluation and making corrections to secure increased accuracy of MT
output from Chinese to English or vice versa. Students tried out different MT resources
recommended while undertaking MT+PE. Translation techniques such as additions and

omissions (Sharma, 2015) were also introduced in this phase.
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The aim in Teaching Phase Three (Sessions 5 to 8) was to make comparisons of translations
generated by HT and MT+PE. Students were divided into two groups (Group A and Group B)
to go through translation activities and experience the difference between HT and MT+PE. As
shown in Figure 4.5, students in Group A were assigned to translate the first paragraph of a
source text via HT, while students in Group B were required to translate the same paragraph
via MT+PE. After completing the translation of the paragraph, students using HT had a
discussion with students using MT+PE on their translation processes and products. The
students swapped translation methods when translating the second paragraph of the same
source text, followed by a discussion on translation through different methods. By doing so,
students had an opportunity to translate the same source text by means of HT and MT+PE, and

to compare the two methods in translation processes and products.

Students

Group A Group B

A 4

Translating the first paragraph of the source text
via HT via MT+PE

Translating the second paragraph of the source text

via MT+PE via HT

Figure 4.5 Procedures of translation exercises via HT and MT+PE in class

Teaching Phase Four (Sessions 9 to 12) was to provide students with more translation exercises.
Students as independent translators could decide their translation methods to complete
translation tasks in class. The difference between Phase Three and Four was that | was the one
who decided translation methods in Phase Three to ensure that students experienced both HT
and MT+PE for making comparisons. However, in Phase Four students could choose their
preferred translation method(s). Teaching Phase Five (Sessions 13 and 14) included post-
intervention questionnaires, post-intervention tasks, and a review of translation methods used
by students in the pre- and post-intervention tasks. Lastly, | conducted a focus-group interview
with the four students in Session 15.

As mentioned earlier, Leonardi’s (2010) pedagogical translation framework consisting of pre-
translation, translation, and post-translation activities was used as a skeleton structure for each

in-class translation task (Figure 4.6).



Pre-translation Post-translation

esource text ework individually etarget text discussion
discussion (10 mins): (30 mins) (60 mins):
translation purposes ework in groups translation
& linguistic style (20 mins) commentary &

problem solving

Figure 4.6 The adapted three-stage activities for each in-class translation task

As shown in Figure 4.6, a ten-minute discussion on the source text was set to clarify translation
purposes and appropriate linguistic style at the pre-translation stage. After the source text
discussion, students individually worked on the assigned translation task for up to thirty
minutes, followed by twenty-minutes of group work to discuss their translations. Students
could use all available linguistic resources to engage in the group discussion to better
understand the source text and modify their translated text. This collaborative learning process
provided students with a chance to clarify the meaning of the source text, to check word choice
and grammar in their translation, to resolve translation problems, and to determine an
appropriate translation to share with the class. At the post-translation stage, a sixty-minute
discussion on the target/translated text produced by each group was arranged to provide
feedback on the translation outcomes of students. In the target text discussion, students
provided comments on their peers’ translation. My role was to guide the whole process, to give
feedback on students’ translations, and to clarify Chinese vocabulary and grammatical points

that seemed to be challenging for students.

In general, the teaching and learning process in this intervention was built on a student-centred
and teacher-guided collaborative learning approach. Collaborative (or group) learning engaged
students in intentional group activities that | designed for meaningful learning purposes
(Barkley et al., 2014). Students engaged in translation activities through HT and MT+PE
individually and collaboratively in class. They independently completed translation through
assigned and self-decided translation methods prior to working in groups to come out with
solutions to translation difficulties and to make a better translation. This collaborative learning
could encourage learners to listen carefully to the comments of group members, to re-evaluate

their own understanding of the source text, and to self-assess their translated target text.

In relation to data collection, the methods used to gather data included pre- and post-
intervention questionnaires, screen recordings of pre- and post-intervention tasks, students’

translation samples of pre- and post-intervention tasks, and focus group interviews. | also
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carried out a follow-up enquiry through email correspondence with one student to further
understand any changes in the frequency of using MT and opinions on MT and PE after the
intervention. The procedure for the teaching practice and data collection is shown in Figure
4.7.

Post-
intervention
questionnaire

Post-
intervention
task (screen

recording)

Sessons 2 -12 Session 13 Session 14

Pre-intervention
questionnaire

Review &
reinforcement

Teaching
practice

Focus group Follow-up
interview enquiry

Pre-intervention
task (screen

recording)

post

Session 1 Session 15 intervention

Figure 4.7 Procedure for the teaching intervention and data collection

In this action research, | adopted triangulation®® of more than one research method and data
source to address the research questions from different dimensions, for the purpose of having
a more comprehensive understanding through this study (Burns, 2009; Flick, 2019; Saldafa,
2011). The aim of using two or more methods was to know more and generate complementarity
between varied data results (Moran-Ellis et al., 2006), because different research methods
might reveal different facets of reality or phenomena (Noble & Heale, 2019). As such, | used
different methods to complement one another so as to know more and to gain a more rounded
understanding of the research focus. These included pre- and post-intervention questionnaires,
translation samples of pre- and post-intervention tasks, screen recordings of pre- and post-

intervention tasks, and focus group interviews.

Pre- and post-intervention questionnaires

The types of questions in a qualitative questionnaire can vary, including open-ended and
closed-ended forms, depending on how the researcher wants to analyse the data (Farrell, 2016;
Jansen, 2010). | adopted pre-intervention questionnaires to collect baseline data on the student
participants, specifically 1) students’ background information, such as gender, age, language
repertoire, target language levels, and academic backgrounds; and 2) pre-intervention

13 In the social sciences, data triangulation is traditionally used to compare data obtained from varied research
methods to ensure accurate findings and defensible data analysis. Some researchers however believe that data
triangulation is to understand a phenomenon from different dimensions, and that different data sources can be
complementary and offer researchers a more comprehensive understanding of their study (Moran-Ellis et al.,
2006).
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frequency of students’ use of MT and their views regarding MT and PE. A five-point Likert-
scale rating design was used to understand students’ frequency of MT use and views on MT
and PE prior to the intervention. The post-intervention questionnaires repeated these questions
in order to compare pre- and post-intervention responses. To further understand students’ views
of MT and PE, three open-ended questions were added to the post-intervention questionnaires
to offer students opportunities to add any further comments or suggestions they might have
(see Appendix 4.2 Questionnaires (SG1). The questionnaires were used to address RQ1 (How
do multilingual learners use MT to support their L2 learning?) and RQ2 (Can MT and PE

capabilities advance L2 learning of multilingual learners? If so, how?).

Translation samples of pre- and post-intervention tasks

The pre- and post-intervention tasks required the translation in 90 minutes of two 100-word
texts from Chinese to English and two 100-word texts from English to Chinese. Students were
allowed to use the internet to access any online resources when translating, although the use of
MT was not emphasised (see Appendix 4.3 for task instructions and the four source texts). The
translation materials were excerpted from two Chinese articles (a magazine article and an
idiomatic story) and two English articles (a biography and a short novel). The excerpts for the
pre- and post-intervention tasks were not identical but extracted from the same articles, except
for the Chinese idiomatic story. The length of the Chinese idiomatic story for the pre-
intervention task was around 100 words, therefore, another version of the same story with a
similar level of difficulty was selected for the post-intervention task. After completing the
translation tasks, the students were required to email their translations to me as part of data
collection for assessing their translations made before and after the intervention. A total of
thirty-two translation samples from the pre- and post-intervention tasks (8 texts x 4 students =
32 texts) were collected. | used Angelelli’s (2009) five-point-scale rubric to evaluate and score
these texts. This is illustrated later in Section 4.4 (data coding and analysis). The scoring data
were used to compare changes in the scores of students’ translations before and after the
intervention. The data were used to answer RQ2 (Can MT and PE capabilities advance L2

learning of multilingual learners? If so, how?).

Screen recordings of pre- and post-intervention tasks

To explore how the students made use of MT, | needed to examine their translation processes.
Screen recordings on Zoom were employed to capture data on participants’ translation

processes for observation. The method of screen recordings was expected to be more accurate

66



than other methods such as recall interviews. Think-aloud protocols had been used in similar
studies, but they were used to record participants’ concurrent verbalisation of their thinking as
they undertook translation, so that their translation behaviour could be analysed (Krings, 2001).
The present research, however, intended to explore participants’ entire translation processes,
particularly their interaction with MT, rather than to record their thinking. In addition, Hancock
et al. (2001) suggest that observation could be used as a tool to collect more reliable data.
Hence, | anticipated that observations of screen recordings could complement questionnaires
and focus group interviews, because the former could display what participants actually do
with MT, while the latter could only show what participants think they do. As such, I carried
out 90-minute one-on-one sessions via Zoom with each of the four students to collect screen
recording data of the pre- and post-intervention tasks. Screenshots were also employed to
capture visual data from screen recordings to illustrate students’ use of MT while
complementing textual description. As Burns (2009, p. 72) argues, images or pictures are ‘more
powerful than words...[they] are an excellent way of supplementing your observation notes’.
The screen recording data were used to answer RQ1 (How do multilingual learners use MT to
support their L2 learning) and RQ2 (Can MT and PE capabilities advance L2 learning of

multilingual learners? If so, how?).

Focus group interviews

Discussing or interviewing with research participants could effectively document their
perspectives and thoughts about personal experiences ‘in their own words’ (Saldafia, 2011, p.
32). Interview data directly obtained from participants’ perspective could complement
observation data derived from the researcher’s lens. Therefore, a two-hour semi-structured
focus group interview was employed to offer an opportunity to discuss students’ perceptions
and experiences of using MT and PE and their opinions on MT and PE (see Appendix 4.4 for
the interview questions). The student participants mainly chose the Chinese target language to
communicate in the interview, although both English and Chinese languages were allowed and
encouraged. The interview was recorded, transcribed, and then translated into English by me.
The transcripts and English translations were checked back with participants to ensure the
accuracy of the content. The interview data were used to address RQ1 (How do multilingual
learners use MT to support their L2 learning?) and RQ2 (Can MT and PE capabilities advance

L2 learning of multilingual learners? If so, how?).
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In summary, the collected qualitative data comprised pre- and post-intervention questionnaires,
translation samples of pre- and post-intervention tasks, screen recordings of pre- and post-
intervention tasks, and focus group interviews. The questionnaires covered a small amount of
numerical data from responses to rating questions, which were used as supplementary data to
compare the results before and after the intervention. Saldafia (2011) advises that numerical
data can serve a supporting function in a qualitative study. In addition, a follow-up enquiry was
conducted through email correspondence with one student to further understand any changes
in the frequency of MT use and opinions on MT and PE. Table 4.3 shows a summary of data
collected from Student Group 1 (SG1).

Table 4.3 Summary of data collected from SG1

Data collection

Artefacts/ Instruments

Details

Questionnaire

Pre- and post-intervention
questionnaires

8 questionnaires (2 X 4 students),
both pre- and post-surveys
included closed-ended questions,
and the post-survey also included
open-ended questions

Translation sample

Translations made in pre- and post-
intervention tasks

32 texts (8 texts X 4 students)

Screen recording

Zoom screen recordings of pre- and
post-intervention tasks

12 hrs screen recordings (90 mins
X 4 students X 2 tasks)

Focus group interview

Recordings and transcripts

2 hrs interview transcription

Email correspondence

Email

1 student providing responses

4.2.2.3 Observation

During the observation phase, | observed and analysed student learning and practice. | followed
Burns’ (2009) four-step process of data analysis for action research to code and analyse data
from both student groups. This is discussed further in Section 4.4 (Data coding and analysis)
together with Student Group 2 (SG2).

4.2.2.4 Reflection

| reflected on any unexpected teaching and learning situations (i.e., reflection-in-action) during
the intervention and reflected on the results of preliminary data analysis (i.e., reflection-on-
action) after the completion of the intervention. The reflection phase allowed me to gain a better
understanding of the implementation of the teaching intervention. This also prompted me to
carry out a follow-up enquiry through email communication to clarify answers after the end of
the intervention. Examples of my reflection practice are given in Table 4.4 below. |
subsequently turned reflection into reflexivity and praxis to make necessary changes to the

ongoing teaching intervention and to make recommendations for further teaching practice.
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4.2.2.5 Reflexivity and praxis

Reflection-in-action was further transformed to reflexive practice that helped me make

immediate changes (praxis) to any ambiguous or unsatisfactory teaching practice during class

sessions. Similarly, reflection-on-action was turned into reflexivity that led to changes taking

place after class sessions. This reflexive practice allowed me to make modifications to the

teaching intervention for SG2. Table 4.4 illustrates how | turned reflection in my reflective

journal into reflexivity and praxis during and after the intervention.

Table 4.4 Examples of turning reflection into reflexivity and praxis for SG1

e During the teaching intervention
1.

My reflection:

When processing MT+PE from L2 Chinese to English in class, some students proposed that MT
output would influence their final translation products in terms of meaning transfer and sentence
structure, and that it was important to maintain the sense and essence of the source text in the final
products.

Reflexivity — praxis:

Using at least two MT resources to double check MT output might be helpful to ensure MT accuracy
in meaning transfer while having various words and sentence structures provided by MT tools to
compare. So, | advised students that they could use two or more MT tools to cross-check and cross-
reference MT output, and that whenever using MT they need to carefully evaluate MT accuracy based
on the source text, rather than by simply reading and editing MT output.

e After the teaching intervention and data evaluation

| found an interesting situation from screen recordings: Although MT tools provided accurate lexical
choices, students did not accept correct translations. Instead, they changed the suitable translation
produced by MT into an inaccurate one.

Reflexivity — praxis:

In the pre-intervention tasks, students sometimes seemed unable to judge the accuracy of MT output
in L2 Chinese and did not trust MT Chinese output. In addition to the suggestion of using different
MT tools for cross-checking, for future teaching practice (with SG 2), | need to recommend that
students should make sure MT output is inaccurate or unsuitable before making any changes to it.

My reflection:

The observation results of screen recordings showed that when students translated through HT, they
would use MT+PE to solve translation problems and/or use MT output to compare with their
translation when making revisions. In the focus group interview, students indicated that using HT or
MT+PE depended on text types and their intentions. If they intended to learn Chinese language, they
would use HT; however, if they just wanted to produce a translation quickly, they would choose to
use MT+PE. The assessments of students’ translation samples showed that the quality/accuracy of
translation through MT+PE outperformed that through HT.

Reflexivity — praxis:

Based on the above findings, students consider HT a useful tool to learn L2 Chinese, however,
MT+PE seems to help them overcome linguistic difficulties in translation and to improve translation
quality or accuracy. In addition, checking translations made by HT with MT output seems helpful
for revising and improving translation outcomes. Therefore, on the basis of findings, it seems that
using HT, MT and PE as complementary strategies would be useful for language learning while
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ensuring greater accuracy in translated texts. | should therefore emphasise using HT, MT and PE as
complementary strategies in future teaching practices, including the intervention for SG2.

2. My reflection:
Students completed eight translations in class, four from Chinese to English and four from English
to Chinese.
Reflexivity — praxis:

How could students best review the vocabulary and grammar in those translation tasks? | plan to
ask students to create a word bank for themselves after the completion of each translation task in the
future teaching practice. The word bank should include unfamiliar words, phrases, grammar, and
sample sentences that show the correct use of vocabulary and grammar. | think this might help
students review what they have learned more efficiently and develop their translation portfolio.

As shown in Table 4.4, the process of the reflection (surface level) and reflexivity (deeper
level) for SG1 served to alter the teaching intervention for SG2. In summary, through this
reciprocal learning process | understood and learned about four students’ strategic use of MT
and PE to assist with translation, and the students learned how to translate, from me and peers.
This teaching intervention particularly drew my attention to guided teaching on how to use
multiple MT tools to cross-check MT output and evaluate MT accuracy, and how to use HT,

MT and PE as complementary strategies to help with language learning and translation.

4.3 Action Research Study for Student Group 2 (SG2)
The intervention for SG2 was undertaken through pilot collaborative MT and PE tutoring. This
was initially designed as a face-to-face intervention at UniSA. As with SG1 this was changed

to an online Zoom process (March - October 2020) after the first tutorial session.

4.3.1 Research site and participants

Research participants were recruited following the UniSA ethics approval and protocol for this
study (see Appendix 4.5 for participant information and consent forms). Participants were
required to be Chinese-speaking students enrolled in postgraduate degrees at UniSA and
interested in using MT and PE to strengthen their academic use of English. All postgraduate
international students at UniSA are required to have an IELTS 6.5 proficiency score or
equivalent in English (e.g., CEFR B2) for admission to the university. Six students from
different academic units signed up to participate in this study. Table 4.5 below shows the
background information of the six students collected through the pre-intervention questionnaire
(including language abilities and UniSA study programs). As shown in Table 4.5, three

students, Yun, Ying and Xiang, have three languages in their linguistic repertoire. Qing, Lian
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and Peng indicated two languages (Mandarin and English) in their repertoire, although it is also
commonplace for Mandarin-speaking students to have at least one heritage Chinese language
(dialect). Given that all six of these students have at least two languages, all are considered

multilingual here.

Table 4.5 Background information of the students

Name (pseudonym)  Qing Yun Lian Ying Peng Xiang

Gender F F F F M F

Age range 25-34 25-34 35-44 18-24 25-34 25-34

L1 Mandarin Mandarin Mandarin Mandarin Mandarin Mandarin

L2 or addition English English, English English, English English

language(s) Taiwanese Jiangbei hua Xinhuang hua

English level B2 B2 B2 B2 B2 B2

Study program  Master of Master of Master of Master of PhD in Master of
Teaching Social Work  Research Teaching Architecture  Education
(Early (Business) (Early (TESOL)
Childhood) Childhood)

4.3.2 Research design and procedure

The intervention with this group of students was also conducted based on the same five-phase
action research procedure as with SG1, that is, planning, implementation, observation,
reflection, reflexivity and praxis.

4.3.2.1 Planning

The aim of students in this group was to acquire content knowledge in their fields of study and
to learn English. The aim of this intervention, therefore, was to guide students on how to make
use of MT and PE to support their postgraduate study through EMI, and to encourage students
to exchange experiences of their use of MT. This pilot MT and PE tutoring intervention
comprised HT, MT and PE activities during five one-hour sessions. As this was a trial tutoring
process rather than a formal course, the meeting dates and times were scheduled based on
mutually convenient agreements between student participants and me. The MT tools
recommended for SG1 were also those for SG2: Baidu, Google Translate, Microsoft Translator,
and Youdao. As this intervention was based on collaborative teaching and learning
methodology, my role was not as the main information provider, but as a learning facilitator. |
showed the EMI postgraduate students how to use HT, MT and PE to help with their academic
reading and writing in English, using findings from SG1 and my own experience of using MT
from the start of the present study. Students in this collaborative group were also invited to

demonstrate how they used MT during their postgraduate study. The translation materials used
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for demonstrations were students’ working texts in their fields of study. Details of the tutoring

activities are discussed below.

4.3.2.2 Implementation

Following the teaching reflection and reflexivity process for the SG1 Action Research Study
in mid-June, I immediately made modifications to the original teaching plan for SG2 from the
third tutorial session in late-June. The initial teaching design that focused on MT followed by
PE (MT+PE) activities was amended to guiding students using HT, MT and PE as
complementary strategies to support their postgraduate study, as previously mentioned. The
revised teaching implementation together with the data collection procedure is displayed in

Table 4.6.

Table 4.6 The revised teaching implementation and data collection procedure for SG2

Tutorial Tutoring activities Data collection

sessions

1hr/ session

Session 1 Distributing pre-intervention questionnaires Pre-intervention
Sharing experience of making use of online questionnaire
resources for English learning, including MT

(March) tools and dictionaries
Introducing HT, MT and PE to students by
requesting them to write a 100-word introduction
to their fields of study in Chinese and then
translate to English through HT, MT, and
MT+PE

Session 2 Engaging students in MT evaluation and No data collected

: modification activities with different MT tools

(April)

Session 3 Showing students how to use HT, MT and PE as Screen recording of
complementary strategies for academic reading students’ demonstration
and writing with explanation, and

(June) Two students showcasing using MT to complete tutorial discussion with
Chinese to English translation and using MT+PE peers
from Chinese to English

Session 4 Showing students how to evaluate MT accuracy Screen recording of
in the practice of MT+PE students’ demonstration
Two students demonstrating using MT to check with explanation, and

(August) their own summarised texts and using MT+PE tutorial discussion with
for paraphrasing peers

Session 5 Re-demonstrating using MT to check HT and Screen recording of
how to evaluate MT accuracy students’ demonstration
Two students demonstrating using MT for with explanation, and

(September) reading and paraphrasing tutorial discussion with

peers
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Post e Distributing post-intervention questionnaires e  Post-intervention

; Focus group interview with five students questionnaire
Intervention A ! . .
e Individual interview with one student who could e  Focus group and
(October) not participate in the focus group interview individual interview
e Follow-up enquiries by email correspondence e Email correspondence

As shown in Table 4.6, the tutorials were held on a monthly basis, however, no meetings were
scheduled in May and July owing to a combination of COVID disruptions and time conflicts
between participants. In the first tutorial session, I introduced HT, MT and PE to students by
asking them to write a 100-word text in Chinese to introduce their own fields of study and then
to translate this text into English through HT and also MT+PE. The students were asked to use
one of the recommended MT tools to complete MT+PE. By translating through HT and
MT+PE, they were expected to gain a basic understanding of the differences between HT, MT

and PE in terms of translation processes and products.

In the second tutorial, | engaged students in MT output evaluation and modification by means
of MT+PE activities with the four recommended MT tools (Baidu, Google Translate, Microsoft
Translator, and Youdao). This was designed to emphasise the importance of using MT
cautiously and critically. The third tutorial was to guide students how to use HT, MT, and PE
as complementary strategies to support academic reading and writing in L2 English.
Specifically, | showed students how to use MT to check their English reading and writing and
to help with revisions, and how to use MT+PE to support HT. In addition to my demonstration,
one student showcased how he used MT to support translation from Chinese to English.
Another student demonstrated how she processed MT+PE from Chinese to English. All

students participated in tutorial discussions about the demonstrations.

In the fourth tutorial, 1 showed students how to evaluate MT accuracy when undertaking
MT+PE because the demonstration of the student in the previous tutorial showed a difficulty
with the task. In addition, two students demonstrated and explained their processes in this
session, one focusing on using MT to check her summary of academic texts in her English
writing and the other using MT+PE for paraphrasing. All students participated in tutorial
discussion about their peers’ demonstration. As the fifth tutorial was the last session, I re-
demonstrated how to use MT output to compare with HT output and how to evaluate MT output

using multiple resources. In this session, one student showed how she used MT for academic
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reading, and one demonstrated how she used MT for paraphrasing. Again, all students engaged

in discussion of the demonstrations.

As previously mentioned, multiple research methods were used for data triangulation to answer
the research questions from different dimensions and to have a more comprehensive
understanding of this action research. As shown in Table 4.6, pre-intervention questionnaires
were distributed to collect baseline data of the student participants in the first tutorial. These
included students’ background information and closed-ended questions in relation to students’
frequency of using MT and opinions on using MT and PE. The questionnaire content for this
group of students was equivalent to that for SG1 (see Appendix 4.6). Students’ demonstrations
and explanations of their MT use and subsequent tutorial discussions between tutorial sessions
3 and 5 were screen recorded via Zoom. In all, two-hour screen recordings (20 minutes X 6

students) were collected for transcription.

After the completion of the intervention, post-intervention questionnaires with the same
questions were distributed so that I could compare students’ frequency of using MT and
opinions on MT and PE before and after the intervention. As with SG1, three open-ended
questions were added to the post-intervention questionnaires to better understand students’
thoughts on MT and PE. | also conducted a 90-minute semi-structured focus group interview
with five participants and a 50-minute semi-structured individual interview with one participant
who could not join the focus group interview (see Appendix 4.4 for interview questions).
Whereas both English and Chinese were encouraged, like the student participants in SG1, SG2
students mostly chose the target language (in this case, English) to communicate during the
interviews. The interviews were recorded and transcribed. | translated the transcription to
English if the language used was Chinese. The transcripts and translations were checked back
with participants to ensure the accuracy of the content and intended meaning. In addition, |
carried out follow-up enquiries through email correspondence with three students to understand

more about any changes in the frequency and opinions of using MT and PE.

In summary, the collected qualitative data included pre- and post-intervention questionnaires,
screen recordings of students’ demonstrations with explanations and tutorial discussions
involving all students, one focus group interview, and one individual interview. The
questionnaires rendered a small body of numerical data from closed-ended responses. These
were used as supplementary data to compare the results before and after the intervention. Table
4.7 shows a summary of data collected from Student Group 2 (SG2).
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Table 4.7 Summary of data collected from SG2

Data collection Artefacts/ Instruments Details
Questionnaire Pre- and post-intervention 12 questionnaires (2 X 6 students),
questionnaires both pre- and post-surveys

included closed-ended questions,
and post-survey also included
open-ended questions

Screen recording Zoom screen recordings and 2 hrs recording transcription (20
transcripts mins X 6 students)
Focus group/individual Recordings and transcripts 140 mins interview transcription
interview (90 mins for a focus group & 50
mins for an individual interview)
Email correspondence Email 3 students providing responses

4.3.2.3 Observation

In the phase of observation, | observed the ongoing teaching and learning practice during the
intervention and analysed the data collected. As displayed in Table 4.7, the information
gathered included multiple data from questionnaires, screen recordings, focus group/individual
interviews, and email correspondence. As mentioned earlier, Burns’ (2009) four-step process
of data analysis for action research was used as a guide to code and analyse data collected. This

is elaborated in Section 4.4 (Data coding and analysis).

4.3.2.4 Reflection

| reflected on the teaching practice during (i.e., reflection-in-action) and after (i.e., reflection-
on-action) each stage of the intervention and data collection. Reflection during the teaching
intervention allowed me to understand what students had already learned and what they had
not learned. Reflection after the teaching intervention helped me to gain a better understanding
of the entire teaching intervention. An example of my reflections is shown in Table 4.8 below.
Once again, turning reflection into reflexivity and praxis to make transformations was an

essential phase in this action research study.

4.3.2.5 Reflexivity and praxis

Reflection-in-action was further turned into reflexive practice that helped me make timely
changes (praxis) to any ambiguous or not entirely satisfactory teaching and learning activities
over the period of the study. Reflection-on-action was transformed to reflexivity that allowed
me to make modifications and recommendations for future teaching practice. Table 4.8 shows
examples from my reflective journal notes on how | transformed teaching reflection into

reflexivity and praxis during and after the intervention.
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Table 4.8 Examples of turning reflection into reflexivity and praxis for SG2

During the teaching intervention:

1.

My reflection:

One student chose MT (Youdao) to translate an online paragraph-long text in Chinese into English,
followed by post-editing (PE). However, she seemed hesitant and not sure whether the
changes/modifications she made to MT output were suitable or appropriate.

Reflexivity — praxis:

Using two or more MT tools together with other online resources such as dictionaries to cross-check
MT output might be useful to help judge MT accuracy and edit MT output. Also, rather than randomly
choosing one MT output as a basis to do PE, it might be more efficient to select a relatively better
MT output from several alternatives before undertaking PE. So, | advised that students could use two
or more MT tools to translate texts, and then select their perception of a better translation as a draft
to process PE. They could also refer back to other translations produced by MT tools and consult
dictionaries when evaluating MT accuracy and editing MT output.

My reflection:

One student used MT (Google Translate) output in English to compare her own writing in English
for making revisions. However, the student mentioned that she needed more translation alternatives
to help with word choice and grammar, but she had trouble using Youdao and Baidu translators
because she could not read simplified Chinese.

Reflexivity — praxis:

Different MT tools may provide varying translations so one can have more translation alternatives
(e.g., word choice and sentence structure) from different MT tools. So, | advised that they could
consult various MT tools to obtain more translation alternatives and use them as points of reference
when needed, and that the four MT tools recommended can translate texts from simplified Chinese
to traditional Chinese and vice versa.

After the teaching intervention and data evaluation

1.

My reflection:

The screen recordings of students” demonstrations and tutorial discussions showed that one student
used MT to translate difficult academic texts in English into Chinese, followed by PE and
paraphrasing in Chinese. She then used MT to translate the post-edited and paraphrased Chinese text
back to English, followed by PE to complete paraphrasing. The other student, however, used different
MT tools to obtain different MT outputs in English as points of reference and then made a
combination of different MT outputs to finish paraphrasing.

Reflexivity — praxis:

PE and paraphrasing in Chinese in the first example can demonstrate the student’s understanding
of the academic text in English and can also reduce similarity to the original text. The practice of
MT+PE between English and Chinese also seems to increase opportunities for multilingual learning
and enhancing multilingual capabilities. In the second example, patching different MT outputs
together without the process of moving back and forth between languages and paraphrasing in her
own words seems to render a paraphrased text that has high similarity to the original text in sentence
structure. This may lead to concerns relating to potential breaches of academic integrity. Therefore,
using MT+PE to support understanding and paraphrasing can be suggested as a strategy and
integrated into pedagogy, especially for teaching academic writing.
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The value of teaching reflection (surface level) and reflexivity (deeper level) during the
intervention was that these practices helped me understand the teaching and learning problem
immediately so that | could take actions (praxis) to solve the problem more effectively.
Similarly, reflexive analysis of the research findings was carried out after completing the
teaching intervention to understand the research more deeply, to build meanings from the
research, and to provide possible modifications and recommendations for future study and

teaching practice.

4.4 Data coding and analysis
The collected data from both student groups were coded and analysed using an inductive
approach. According to Burns (2009), an inductive approach is to:

...scan the data carefully, usually several times over, to see what categories suggest
themselves, or ‘merger’, from the data...In other words, the data give us the categories
(p. 107).

As a guide for data coding and analysing, I adopted Burns’ (2009) four-step process of data
analysis for action research, which consists of assembling data, coding data, comparing data,

and building meanings and interpretations.

4.4.1 Assembling data

The first step was to gather all data collected and then to scan the data to look for patterns in
relation to the research questions. Accordingly, I carefully read through different data sources
back and forth several times to familiarise myself with the raw data and looked for broad
patterns relating to the research questions. When I scanned through the data, some ‘ideas and
identification of possible patterns’ gradually emerged (Braun & Clarke, 2006, p. 87). In other
words, when | paid attention to the data, | found some broad patterns in relation to students’
MT use, such as MT for L2 reading and MT for L2 writing.

4.4.2 Coding data

The second step was to code the data into specific categories based on the broad patterns
developed. Coding is to discover the meanings of the segments of data. Saldafia (2011)
explains, ‘codes function as a way of patterning, classifying, and later reorganizing each datum
into emergent categories for further analysis’ (p. 95). Among several different types of coding
methods, descriptive coding is especially helpful when multiple types of data (e.g., interview
transcripts, observation notes, and videos) are collected for one single study (Saldafia, 2011).

Descriptive coding involves summarising the main topic of excerpts of data using a noun or
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short phrase, so descriptive codes ‘not only help categorize but also index the data corpus’
basic contents for further analytic work’ (Saldafia, 2011, p. 104). As such, for each type of data
| adopted descriptive coding to generate descriptive codes. However, as | went along with the
coding processes, | wondered whether there were particular methods suitable for coding
translation processes. Hence, | searched for more coding approaches and found process coding
beneficial. Process coding is also known as ‘action coding’, which is to use gerunds (a verb
form ending with -ing) to denote ‘observable activities’ or ‘general conceptual action (e.g.,
struggling, negotiating)’ (Saldafia, 2013, p. 96). Accordingly, | adopted process coding for data

in relation to translation processes.

Following descriptive coding and process coding (first cycle coding), | moved on to pattern
coding (second cycle coding) to classify codes into relevant categories. The purposes of pattern
coding are to organise the data corpus and to give the organisation meaning (Saldafia, 2013).
This second cycle coding involved reviewing, revising, and finalising categories by re-reading
the data alongside each category. The first and second cycle coding in my research have
similarity to some components of Braun and Clarke’s (2012) thematic analysis approach,
including generating codes, searching for potential themes, reviewing themes, and naming
themes. What follows details how | applied the coding methods for data from questionnaires,
screen recordings, and focus group/individual interviews. | also elaborate how | used rubrics

to evaluate and score the data of translation samples from SG1.

4.4.2.1 Questionnaires

Pre- and post-intervention questionnaires were used for both SG1 and SG2. They comprised
closed-ended questions in a five-point rating scale in both questionnaires, and open-ended
questions in the post-survey. To code the rating scale data, | identified descriptive codes, such
as translating words, translating sentences, and translating paragraphs. These codes were then
clustered into a category, such as using MT for translating different language units. I combined
the open-ended written responses in the post-intervention questionnaire with the focus
group/individual interview transcripts to code and analyse together.

4.4.2.2 Screen recordings

Screen recordings were utilised to record students’ translation processes in the pre- and post-
intervention tasks for SG1, and to record students’ demonstrations and tutorial discussions
about their MT use for SG2. However, unlike screen recordings for SG2 that could be

transcribed, screen recordings for SG1 were silent so there was no recording to be transcribed.
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For this reason, | undertook process coding of whatever could be observed, and generated codes
using gerunds, such as translating through HT, using MT to translate words, using dictionaries
to double-check MT output, finishing HT, using MT to check what is read, identifying
misinterpretation of source text meaning, and editing HT output. The codes sharing the same
patterns and focuses were then grouped into single categories. For example, the following
codes — finishing HT, using MT to check what is read, identifying misinterpretation of source
text meaning, and editing HT output — were clustered into a category named using MT to check
reading comprehension. This coding process helped me present the sequence of activities

explicitly by means of flow charts (see Figure 4.8).

ofinishing HT eusing MT to check eediting HT output

what is read
eidentifying
misinterpretaion of
source text meaning

Figure 4.8 Example of using flow charts to present the sequence of activities

Similarly, process coding followed by pattern coding was applied to analyse the data of
recording transcripts from SG2. Flow charts were used to present students’ sequence or process
of using MT and PE. As Saldafia (2013) puts it:

...sequences or processes can be ordered as a numeric series of actions, listed as a
bullet-pointed set of outcomes, or graphically represented with first-draft illustrations
as a flow diagram (p. 98).

In addition to process coding, | also made descriptive codes for screenshots from screen
recordings and used the screenshot images in combination with commentaries to present
students’ translation processes for both student groups. Descriptive codes summarising the

topic of the data made it efficient to look for specific screenshots needed.

4.4.2.3 Focus group and individual interviews

Focus group interviews were adopted for both SG1 and SG2 to further understand student
participants’ experiences of and views about MT and PE. The open-ended questions in the
post-intervention questionnaires were also used to learn more about their opinions of MT and
PE. Having a similar purpose, both spoken and written responses were coded and analysed
together. To manage considerable textual data, | coloured, highlighted, and underlined these
data to generate descriptive codes when reading through the texts, followed by classifying
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codes into different categories. Prior to finalising categories, | reviewed and revised the initial
categories by re-reading the whole body of textual data along with each category. | merged and
deleted categories until final categories were decided, such as using MT as a dictionary and
using MT as a checking tool. Table 4.9 shows examples of categories generated from

questionnaires, screen recordings, and focus group interviews from SG1.

Table 4.9 Examples of categories that emerged from different SG1 datasets

Questionnaires - using MT for translating different language units
- using MT for reading

Screen recordings | - using MT to translate different language units

- using MT to check reading comprehension
Focus group - using MT as a dictionary

interviews - using MT as a checking tool

4.4.2.4 Translation samples

Translation samples from the pre- and post-intervention tasks for SG1 were collected in order
to assess students’ translation work made before and after the intervention. Angelelli’s (2009)
five-point-scale rubric for assessing translation quality is based on the theories of translation
studies and SLA (see Appendix 4.7 for the rubric). Her rubric, hence, was considered to be
appropriate for making a holistic marking of the students’ translations in an L2 translation
course. The rubric consists of five main categories: 1) source text meaning (source text
comprehension); 2) style and cohesion (textual competence); 3) situational appropriateness
(pragmatic competence); 4) grammar and mechanics (linguistic competence); and 5)
translation skill (strategic competence). The element of style and cohesion refers to the ability
to create a translated text in terms of text genre or type and to make the text coherent and
cohesive. Situational appropriateness means the ability to use language appropriately in terms
of discourse and register, including phrasing and word choice, while translation skill means the
ability to use resources to overcome translation problems. Under each category, there are five-
point-scale criteria and descriptors for assessing translation quality.

In addition, moderation practices, including peer scrutiny, double marking, and consensus
moderation discussion, were applied in the process of translation assessment to reach
agreement on marks awarded (Bloxham et al., 2016). According to Bloxham and colleagues,
the purpose of double marking is to ensure fairness in grading decisions and consistency in
marking standards. Double marking can be an approach to increase reliability of grading

processes (Vidal Rodeiro, 2007). Thus, | employed double marking as an approach to ensure
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fairness and consistency in assessing students’ translation to generate reliable scoring data.
Apart from me as an assessor, a second evaluator'* was invited to assess translation samples
using the same rubric. In advance of marking separately, I held a two-hour meeting for a pilot
assessment with the second assessor to ensure that we both had a common understanding of
the criteria in the rubric, and that we marked in a consistent way. More importantly, a
moderation discussion through critical reflection on marking took place to negotiate
discrepancies between us and to achieve an agreement on final grades. An average score was
used for a few marks that did not reach an agreement after negotiation (Bloxham et al., 2016;
Vidal Rodeiro, 2007). The scoring data were used to understand whether students’ translations

improved across the five categories before and after the intervention.

4.4.3 Comparing data

According to Burns (2009), the third step in data coding is to compare categories across
different datasets and to see if there are contradictions. However, | aimed to gain a
comprehensive understanding of this study from different dimensions rather than simply to
compare data. Consequently, | focused on the integration of diverse data sources for an
integrated analysis (Moran-Ellis et al., 2006). After identifying categories from each dataset, |
analysed them as a whole to address common research questions. Specifically, | adopted
Moran-Ellis et al.’s (2006) approach of ‘following a thread’ to undertake an integrated analysis,
namely, picking a ‘theme in one dataset and follow[ing] it across the others (the thread) to
create a constellation of findings’ (p. 54). For example, | used the category ‘MT for reading’
in the questionnaire data and followed this category across screen recording and focus group
interview data to generate relevant findings. Figure 4.9 shows an example of using Moran-Ellis
and colleagues’ integrated analysis to create findings. This iterative analytic process helped me
to ‘interweave the findings that emerge from each dataset’ (Moran-Ellis et al., 2006, p. 54).
This approach resembles what Saldafia (2013, p. 248) has called ‘codeweaving’ after the first
and second cycle coding to ‘interpret how the individual components of the study weave

together...to see how the puzzle pieces fit together’.

14 The expertise of the second assessor, Dr Xuan Li, includes qualifications in Chinese-English translation, and a

PhD in translanguaging in bi-/multilingual education, particularly in the Chinese-English bilingual context.
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Questionnaire

eusing MT for
reading

Screen

recording

eusing MT to
check reading
comprehension

Focus group

interview

eusing MT as a
checking tool

e Students use
MT as a tool to
check
comprehension
of reading texts

Figure 4.9 Example of using Moran-Ellis et al.’s (2006) integrated analysis to generate findings

In summary, the processes of first and second cycle coding and integrated analysis of various
datasets enabled me to gain a multifaceted picture of the study through triangulation between
the ‘macro-level” measures (i.e., rating scale data from questionnaires and scoring data from
translation samples) and ‘micro-level’ measures (i.e., screen recording and focus group
interview data). Adopting qualitative information on students’ translation processes and their
experiences and opinions of using MT and PE (micro-level measures) in combination with
numerical data to compare changes in their MT use and translation quality (macro-level
measures) provided me with a fuller understanding of the data. Numerical data were used to
support and amplify the qualitative data. It needs to be noted that email correspondence of
follow-up enquiries was used only to clarify unexpected findings as they were collected after
the completion of the integrated data analysis. Nonetheless, the follow-up enquiry data were
important and accounted for an essential part of reflexive practice and analysis for this action

research. Findings from both student groups are presented in Chapters 5 and 6 respectively.

4.4.4 Building meanings and interpretations

The aim of the fourth step of data analysis was to build meanings and interpretations of the
study by thinking in depth about the meaning beyond the data. Burns (2009, p. 105)
recommends the researcher to ‘identify connections, and develop explanations about what the
research means at the broadest level’. With this in mind and reflecting on the implications of
research findings beyond the data, | carried out a meta-analysis to interpret and discuss the
findings from the two student groups through different lenses. To this end, | examined whether
students’ use of MT and PE (human-machine interaction) can advance language learning
through interactionist SLA theory (e.g., Gass & Mackey, 2014; Long, 1996). I then used Nida’s
(1969) three-phase model of the translation process in translation studies to further analyse
students’ translation processes. The rationale for adopting Nida’s model was that the model

was applicable not only to professional translation teaching but also to general translation
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teaching (Kim, 2015). Analyses of students’ use of MT and PE in their translation processes
helped me understand the role and function of MT and PE in language learning. Last, |
considered findings through the perspective of translanguaging (e.g., Baker & Wright, 2021,
Heugh, 2021), which provided a big picture of how multilingual capability and knowledge
acquisition could be enhanced through human-machine interaction in multilingual learning and
teaching. The analysis of research findings through the three lenses enabled me to understand

the potential of MT and PE, which is discussed in detail in Chapter 7.

4.5 Ethical consideration

Prior to commencing this action research, | sought ethics approval from the UniSA Human
Research Ethics Committee (HREC) as a prerequisite for data collection. Approval was
accomplished with guidance from the relevant academic staff at UniSA. Participant consent
forms, the processes for participant confidentiality and anonymity, and the methods of data
collection and management were all included in the ethics application. This research was
subsequently undertaken in accordance with UniSA ethics protocols. All collected data in

relation to each participant were labelled by a new identifier.

In teacher-student research, students might provide unclear or ambiguous responses to the
inquiries of teachers as they might be afraid that truthful answers would have negative
consequences for them. Students might also feel compelled to participate in the research
processes even when they have been informed and signed consent forms that permit their
withdrawal without consequence. This action research study, however, avoided these issues.
For SG1, the translation course was an independent pilot program designed for this research
where participants were invited on a voluntary basis by my colleagues working at NTU. For
SG2, the MT and PE teaching was also a pilot collaborative tutoring process planned for the
study, in which the recruited students at UniSA were voluntary participants. The performance
and opinions of participants in this study does not in any way affect student grades or status at

either university. These considerations support data reliability.

4.6 Chapter summary

A summary of this action research design and procedure is shown in Figure 4.10 (expanded
version of Figure 4.2) indicating the five-phase action research procedure used with Student
Group 1 (SG1) and Student Group 2 (SG2) in their different settings. A triangulation of
multiple data sources and two cycles of data coding followed by an integrated data analysis

helped me to gain a comprehensive understanding of the data. The findings from SG1
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influenced the intervention for SG2, as modifications to the planned tutoring intervention for
SG2 were made as a result of reflexive analysis of SG1 findings. Moreover, the meta-analysis
of the findings of both groups through different lenses and the ongoing reflection and
reflexivity allowed me to offer recommendations for future teaching practice and research. This

is illustrated in the concluding chapter (Chapter 8).

Research methodology

Action research
with a five-phase procedure

[ Research context: ]
Student Group 1: Student Group 2:
L2 Chinese learning context EMI graduate study context
Four advanced learners of Six Chinese-speaking
Chinese at National Taiwan postgraduate students at the
University University of South Australia

Research procedures: \

Planning teaching interventions containing the use of HT, MT and PE

2. Implementing the interventions and data collection
Data collected: questionnaires, screen recordings, focus group/individual
interviews, translation samples (for SG1), and email correspondence

3. Observing teaching and learning practice and analysing data collected
Data coding and analysis: descriptive and process coding to generate codes for
each data source (first cycle coding) - pattern coding to classify codes into
categories (second cycle coding) — an integrated analysis of the categories of
each dataset as a whole (codeweaving)
Translation samples were scored using rubrics for a holistic marking

4. Reflecting while teaching (reflection-in-action) and reflecting after
interventions (reflection-on-action)

5. Reflexivity and praxis to make changes (findings from SG1 helping to modify

the intervention for SG2), to build interpretation of the study (meta-analysis),/

=

and to make recommendations for future research and teaching practice

Figure 4.10 Summary of this action research design and procedure

Note on Reporting Convention: In Chapters 5, 6 & 7, | use the present tense when showing

student translation processes as they unfold inside the tables. | also use present tense when
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discussing students’ habitual or ongoing practices as disclosed in open-ended questionnaire
and focus group interview data. | use past tense when discussing student reporting of a one-
off task, and when | offer an interpretation of the screenshot data immediately before or after
each of the tables and figures that relate to screenshot data.
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5 Advanced learners of Chinese using MT and PE in an L2
Chinese learning context: Findings?

This chapter presents data, findings, and preliminary analysis from Student Group 1 (SG1),
comprising Rory, Lisa, Maggie and Amanda. As indicated in Chapter 4, triangulation of
multiple research data has been used to gain complementary insights and broad understanding
of the potential of MT and PE to advance L2 learning. Integrated analysis of multiple datasets
has been used to generate related findings in relation to each research question (RQ).

RQ1 (How do multilingual learners use MT to support their L2 learning?) is addressed by
analysing data from screen recordings of pre- and post-intervention tasks, focus group
interviews, and pre- and post-intervention questionnaires. Findings in relation to RQ1 are
presented in Section 5.1. First, | summarise the observations of screen recording data, showing
how students use MT in the completion of translations in the pre- and post-intervention tasks
in Section 5.1.1. This is to outline students’ translation processes and strategies for translating
texts before and after the intervention. Then, five purposeful uses of MT and related strategies
generated from multiple data sources in relation to how students use MT are presented in
Section 5.1.2. This is to further understand how they use MT in the L2 Chinese learning context
more widely. Analyses in Section 5.1.3 of how the students use MT suggest the nature of

capabilities that are involved in MT and PE.

RQ2 (Can MT and PE capabilities advance L2 learning of multilingual learners? If so, how?)
is addressed through data obtained from: scoring students’ translation samples for the pre- and
post-intervention tasks, focus group interviews, questionnaires, and follow-up email
correspondence. Section 5.2 presents RQ2 findings. Five interrelated processes generated from
the data are discussed to shed light on the contribution of MT and PE capabilities to advance
L2 Chinese learning. Section 5.3 includes teacher-researcher reflection after the intervention.

The chapter concludes with a summary in Section 5.4.

15 As indicated earlier, the sample size of 15 participants was reduced to four owing to COVID-19. The findings

discussed here are recognised as indicative and would benefit from a larger follow-up study.
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5.1 Students’ use of MT in L2 Chinese learning

I present and discuss how the L2 Chinese students use MT to help with Chinese language
learning below. Section 5.1.1 focuses on students’ translation processes and strategies for using
MT. Section 5.1.2 focuses on students’ purposeful use of MT to support Chinese language

learning.

5.1.1 Students’translation processes and strategies

| used screen-recordings of students working on translations in the pre- and post-intervention
tasks to understand students’ translation processes and strategies to complete translations. As
indicated in Chapter 4, the tasks included two Chinese to English translations and two English
to Chinese translations. The translation materials comprised two Chinese texts — Text 1
(magazine) and Text 2 (idiomatic story), and two English texts — Text 3 (biography) and Text

4 (short novel). Each text was a paragraph in length, approximately 100 words.

Screen recording data show that each of the four students had their own specific translation
behaviours. Three students (Rory, Lisa and Maggie) used human translation (HT) to complete
the four text translations in the pre-intervention task, while they changed their approach to
adopt MT+PE to varying degrees in order to complete translations in the post-intervention task.
One student (Amanda) mostly used MT+PE to finish translations in both pre- and post-
intervention tasks. To present each of the four students’ translation processes of HT and
MT+PE, I selected one of their translations through HT in the pre-intervention task and one of
their translations through MT+PE in the post-intervention task. It needs to be noted that when
students used their smartphone dictionary app such as Pleco®® in translation, it could not be
recorded on the screen. Nevertheless, even though I could not see students’ use of this app on
their phones, | observed some pauses on the screen. When asked about the pauses after the

tasks, the four students confirmed using Pleco at those times.

5.1.1.1 Rory — L1 English speaker and L2 Chinese learner at a C1 level

In the pre-intervention task, Rory used HT to engage in translation while adopting MT (Google
Translate) to look up words and phrases for the four texts. When he consulted Google Translate
for words/phrases, he used additional resources including Pleco and the Google search engine

to double-check the accuracy of MT word/phrase output. After Rory completed an entire text

16 Pleco is a dictionary app that is commonly used by learners of Chinese.
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translation through HT, he employed MT output to check and compare his own HT output to
help with revisions. Table 5.1 presents the screenshots of Rory’s HT process with Text 1
(Chinese to English translation) in the pre-intervention task. This is accompanied by a
researcher commentary based on close observation of each screen recording; the highlighting
in the screenshots indicates the particular items attended to by the student at the time and

referred to in the commentary.

Table 5.1 Screenshots of Rory’s HT process with Text 1 in the pre-intervention task

Screenshots Commentary
pre-intervention task docx 1.
H = B @ - 9§ B e @ Q- i
B T chare e e Rory translates this text
3 i ) s 1 s oW 0 au - .
2 | through HT easily to this
point.
Please note: You have 90 minutes to translate FOUR texts from Chinese to English and English to Chinese. Internet
access to make use of any online resources is permitted while translating. The process of your translation will be
recorded for the purpose of research data collection; however, it does not include your facial image.
+)
Source texts Translations (Target texts)
1. AATES Al
FHESBZIE  #HENHR G AN AT - {§ | Atthe cutting edge of technology development,
AL HEBER B NE 2 - %77 | education methods require a significant change.
HATZ & A8 A\ S ek 1 » #pEm > %55 | Following Al trends education reform has become
$EENBINE > JET DAEMEIEE+ o k3l - Ay | necessary. Research suggests that |
RAS TAEHHHER 5 B ERIBRR - MRA EES
TR R s
2.
IH® » o ) L B B s @ Q . ) .
et - L He is stuck on this word ‘F&
3 i ] ; ‘ ‘ Vi ‘ 3 . s . .ol
Tt (clay)’.
Please note: You have 90 minutes to translate FOUR texts from Chinese to English and English to Chinese. Internet
access to make use of any online resources is permitted while translating. The process of your translation will be
recorded for the purpose of research data collection; however, it does not include your facial image.
*
| Source texts | Translations (Target texts)
L ALATWE Al
EHER R M« s At 7« [ | Atthe cutting edge of technology development,
FAILEE » IHERRAOH education methods require a significant change.
Hmem Following Al trends education reform has become
P necessary, Research suggests that
5]
Google LS 53 %18 3.
. He looks up the meaning
, using MT (Google Translate).
ﬁi Clay
L3
« ' ® 0
Transtations of Mt
potiery clay
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Google LESS ¢

Al B images B News Q Maps

About 477,000 results (0.43 seconds)

Chinese - detected v

ARRIER L X

Rén shi zud taotld

() videos

n

i More

English +

Man as clay

4,
He looks for translations of
these characters in MT.

(Rory runs into a Chinese
word segmentation®” problem.
The characters he splits are
not meaningful language
units. The correct
segmentation is:
jiang/ren/shizuo/taotu, but
Rory appears to segment this
phrase as:
jiang/renshi/zuo/taotu.)

Source texts

Translations (Target texts)

1. ALATHE
PEBRZIE - SN RS AELEA T - M
F AIGE  REBERBVELF - PERT -
EIRTHICRT A HRAERE. - AN ekt
LRIV » TFETT LEABIREL - > B
Hol % TAF (e E B LAVHRE - TR B
BB -
s com e rcleacton 582553

Al

At the cutting edge of technology development,
education methods require a significant change.
Following Al trends education reform has become
necessary. Research suggests that today overly relies
on human sight as clay, after the form is fired there’s
no way to change the shape. In future, more and
more work has to face the challenge of automation,
and so the most valuable skills will continue
changing.

5.
He translates these characters
into ‘human sight as clay’.

(Rory may be not happy with
this translation after finishing
the translation for this text.)

6.

BERRZE, BENAXGAERTT. BRABE, B
FRERAVEZE, BIRRR, BRNRTXAEARNFS
I, BREMRZEMEEEIMNE, TIFTURRNRLT, Kk
X, BRDSTHFOEEEDLONRE, MEARENKER
R EE,

X

With the development of science and technology, the way of
education has to change drastically. With the rise of Al,
educational reform has become a necessity. Research shows
that current education treats people too much as clay and
cannot change its shape after beirf§ shaped and fired, rather
than clay that can be reshaped. In the future, more and more
jobs will face the challenge of automation, and the most
valuable skills will continue to change.

Chinese — detected -5 English « He |ooks up the meaning for
= these two characters in MT.
AR X Human vision
Rén sh
. (This shows a continued word
segmenting problem.)
© ¢ © 0
= Google Translate 7.
= Finally, he consults MT for a
T Text Documents R
whole paragraph translation.
CHINESE - DETECTED ENGLISH SPANISH FRENCH v - ENGLISH SPANISH ARABIC v

(Rory appears to find his
incorrect segmenting and
seems to recognise the phrase
jiang/ren/shizuo means
‘treating people as’)

17 Chinese word segmentation is to split a string of Chinese characters in a sentence into meaningful language

units such as words and phrases. Chinese words/phrases can be comprised of several Chinese characters;

therefore, the ability to split characters is a fundamental step in understanding a text in Chinese.
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Source texts Translations (Target texts) 8.

L Al AT Al He revises and finalises his
SR SB I HEN G ESEA T - With developments in science and technology, .

g%ﬁfﬁ_‘z'ﬂ 3—’)‘(&;/‘;;&?_;{;%\&;&?%1 ﬁ;f:ﬂ{-:;g;%i. education methods must also undergo significant translation throth HT.
H I B ABIG A\ BFR £ > ¥pal > %58 | change. Trends in Al have made education reform a

FEEMEINY » TJERTLLEMEEL & - 4osk » @y | necessity. Research shows that today’s education

A4 TR EEG E B R » i ({ary | treats people too much like clay, with no way to

gk e " change their initial form after it has been hardened
BRI TR MT - S ) enec
ks S oo THe EeonaRE unable to be re-molded into a new shape. Yet in
https://www.cw.com.tw/article/article action?id=5082553 future, as more and more work faces the challenge of
automation, the most valuable skills will continually
change)

The screenshots of this Chinese to English translation in the pre-intervention task show that
even though Rory adopted MT (Google Translate) to look up meanings for words and phrases,
he mistranslated the meaning of the source sentence because of word segmenting problems.
The misinterpreting problem was only resolved when Rory referred to a whole paragraph
translation by MT. This subsequently helped him revise his own translation generated by HT.
This example indicates that using MT to translate larger language units (e.g., sentences and
paragraphs) may help to avoid mistranslation resulting from incorrect word segmentation. This
also suggests that the ability to segment Chinese characters plays an important role in L2

Chinese reading and Chinese to English translation. Figure 5.1 shows Rory’s HT process in the

pre-intervention task.

2. Checking HT output 3. Revising HT output

against MT output

e using MT to look up
words and phrases
s using other resources to
check MT word/phrase
output

e using MT output to
check and/or compare
with his own HT output

e editing or revising his
own HT output based on
MT output

Figure 5.1 Rory’s HT process in the pre-intervention task

In the post-intervention task, Rory adopted MT followed by PE (MT+PE) to complete the four
text translations. Table 5.2 presents the screenshots of Rory’s MT+PE process with Text 3

(English to Chinese translation) in the post-intervention task.
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Table 5.2 Screenshots of Rory’s MT+PE process with Text 3 in the post-intervention task

Screenshots

Commentary

s BERGTAS NSRRI

et iet

T o — WO cm o we me W

AN, ATEARNIAS. RURERRT
2 =43, SeAARRAEN
(NBEHTECRRT TRETERSRIRUIL:
ne "

owaRa

X HIZEH  RREMEWEA 0K REPFRENENG %

C
iz PANRIIET SIS BARSERRITR
SUPNASTLR - $5I7  RERIASHAFUER

S s M

C

o s RS

20127 6F B S MR BRSO BTN
o

1 June 2012 1he US. An .
(UBAA) aoged thas A ARKBI EIBER Tt | o
o

L. . 15ADA
T DA R, 19087 A .
PR TR, ) LI E 8
DTSR RS SORE (00 EREA
IED MEFTREER.

1.

Rory obtains different
paragraph translations in
Chinese from four MT tools:
A) Baidu

B) Youdao

C) Google

D) Microsoft

e Edit View

Insert Format Table Window

post-intervention lask.docx

How o re o q i N @ e e T
toyout | Document Elemants | Tbles . Table: | Charts | SmartAnt | Rleview
fom Stehes e
SISERRCHE. S0 SV ) = MBLCOEs | AsBbCcDiE  AaBbTCDE AaBb( M am]. -~
o A As|| A A = -8 i | s it | - N
S -’a’ 1 1 i ‘ s ‘ i : P Ntk " 1 w " " -

B UGBS UUS IUBLIVI, SYEI SHENIGS Wil WUl

together, let alone warriors without enmity."

3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA's arbitration process, which
i led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a

2012 % 6 H, RWEKBEMIRYE (USADA) Fiife
BB 3E 5 A FIRB BT #E E A2 90 FUK
[ 80 28 10 SERYREEMBER, 5 USADA TR, o
SREMFALAE R T U], I 2 R Bt ST RIS
BN =T, R4 8 A, RS
USADA iRl i M BEGERNE I, BH®
fl1t¢ 1998 4 8 A BMBTAME M MMEEA, LiEfM
EMRBRERER, MFiHRe sy Sk @ 47 ST IE
i RS ik 51 AR i AR O RS, |
[

lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

2.
He chooses Baidu output as a
draft for undertaking PE.

3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his imnmediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

AT BT BREIT AL (2

2012 4E 6 A, LEHBEMEHE (USADA) 1H#%
BT i30Tt B 3E 5 44 (R 98 B B T 4 A2 90 45K
PRAGE) FE 3 10 FEROBLIRMIRREE, B8 USADATE, B
BRI Ao T AR @%ﬁ?ﬁ%&ﬂﬂflﬂllﬁ’%
LB =L, [4E 8 H, MiE@Bm
USADA IR, EM B T, 4%
flLt¢ 1998 4F 8 A & AYFTA ME M Fn I, EEMAY
CEBR R, WA S A1 A AT BRET I
it 07 1tk SR S SRR 7 i e 1 W,

3.

He reads the Baidu text and
then gets stuck on the Chinese
translation of the term
‘performance-enhancing
drugs’.
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REEHF 2n vuwseecams

0NN %iF o B v EiF AL

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Amstrong and X
five of his associates had been part of a decade long doping conspiracy

beginning in the late 1990s. According to USADA, Armstrong used performance-
enhancing drugs. The allegations resulted in his immediate ban from triathion
competition. In August of that year he declined to enter USADA's arbitration

process, which led the agency to announce that it would strip him of al his

prizes and awards from August 1998 forward—including his seven Tour de

France litles—and enact a ifetime ban from cycling and any other sport that

follows the Worid Anti-Doping Code.

ow

L LELN AIEn WivAP| Wiapp 2
0]
20129°6H . RIEEXBAMHLI(USAD) NAEMTSS THF20

SHEQOF R KM ICGR 10FMNAMT N, MBRMEARNNGE, FRENBERT
Pt E WSROI NERLESNEASALR, STAMBREHA
EMHGRLR ZHRENG TS, CHNG TRFANRENIMAM 1008585
forward-including ity £ MR AT ER TEMER L MIERAT SRR GIED BHR
HERHRE.

4,

He looks at the translation of
the term ‘performance-
enhancing drugs’ from
Youdao. The Youdao Chinese
translation is ‘2 /=5 G 24

.

Soogle Translate

Ha Text B Documents

DETECT LANGUAGE CHINESE ENGLISH SPANISH v -
In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that X
Armstrong and five of his associates had been part of a decade long
doping conspiracy beginning in the late 1990s. According to USADA,

used per drugs. The
resulted in his immediate ban from triathlon competition. In August of
that year he declined to enter USADA's arbitration process, which led
the agency to announce that it would strip him of all his prizes and
awards from August 1998 forward—including his seven Tour de
France titles—and enact a lifetime ban from cycling and any other
sport that follows the World Anti-Doping Code

ENGLISH CHINESE (TRADITIONAL) CHINESE (SIMPLIFIED) v
201246 - REIRMBMAEE (USADA) IERFIBITRMAMME
RS M0 7 11990 FUARBME R+ F A SBMPAL - HRIBUSADA
BB - FISRTRRAEM T 1 L RB L s bl
RIESMBAZIALLT - BEFLN - fbBBE A\USADARIHIRIZF -
ERFBRERMEDISIE 199858 B ERMBRNFHAEHER-8
BEfe7ERASTERTR- LR RILBETHE MREE (KRR
REMIFE) OECHGES -

2012 Nidn 6 yue,

ténghusd canji
Génjis USADA

fan ¥inglén ji figdu (USADA) hikéng Amdsitél
1990 niandai mo kishi zhang dé shi nidn de X
4 Smasitétang shiydngle z&ngaing Xingnéng di ybow. Zhéxié

g hé 13 de wi gé

en jiyinmau.

5.
He looks at this translation
from Google Translate.

B® Microsoft

Conversation For business

nslator Text

Apps

We have updated our terms of use  Learn More Dismiss

English (ontected) § LDIE

In June 2012 the U.S. Anti-Doping Agency
(USADA) alleged that Armstrong and five of his I
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According
to USADA, Armstrong used performance-
enhancing drugs. The allegations resulted in his
immediate ban from triathlon competition. In
August of that year he declined to enter USADA's
arbitration process, which led the agency to
announce that it would strip him of all his prizes
and awards from August 1998 forward—including
his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

Help
Chinese Traditional § Z ) g

201256 A, 58 H 52 SR ¥ 48 (USADA) 15 42 Fo] 983 Wt
ATt AY R B ERS S R T 1 L ASI0F KRB

il PR A ) BE TR ) 58 89
WARHRSRIEBETENEE (HRARREN
&) AOEEHE{thEE).

6.
He looks at this translation
from Microsoft.

Chinese — detected « g

S|

Xingfén ji

English +

X Stimulant

© 0O

7.

He uses Google Translate to
look up the meaning of this
Baidu output.
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3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA's arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

WM BTaT I (B

20124 6 A, KEXMEMBHK (USADA) fiFi%E
PTHIT A B 3C 5 40 RIS 2 BT 4 B 42 90 4R ARK
BRAARY S8 10 SRR BB MIBRFK. % USADAFR, B
BRI T YRR R SEECE PN Bt
BEAE B IMEEA =BT, 48 A, hiEg
21 USADA HYfh IR, SEMEBEGLMMEM,
P YE 1998 4F 8 A RMFTA NS e, WS
fthi AR BR R, A A B A5 AR B 4T HORE
T 0 e, SRR 1 5% S SALAE P L 0

8.

He changes the Baidu output
‘EHEE ) to this term MERERE
5R4E4)° from Microsoft.

3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a

W BT (5

20124E 6 A, XWX BEMBH (USADA) %
P TR It S 40 R BB T 4 Bt AC 90 4R UK
P &Y JE 58 10 SEAOBLEEMIBEIE, 8 USADA R, BT
SRIE AL PR T MERE IR SR A6, SIS HR 1 Bt
BIgAs BN =, [F4E8 H, fhiEsE
B0 USADA fOfP IR FF, SEMBEBI M,
HIWAhTE 1998 4F 8 H BEAYATA ML FMEE, A4S
faf-CAEBR G, WM S A 1L B AT R
T 30 e, SR 1 5% S R ) = R £ S

9.

He is not sure about the
Chinese translation of the
word ‘announce’.

lifetime ban from cycling and any other sport that i
follows the World Anti-Doping Code.
10.
Google L X| & Q He looks up the meaning of
A Al B videos @ News [images < Shopping i More Settings  Tools thls Chlnese Word USIng

About 26,800,000 results (0.34 seconds)

L3

www.zdic.net » hant» ffi#fi ~ Translate this page

SRR ROREEE| SRRV TER RS R R B AR TR
15 ERNRTS. AN, 0. A4, RIEER. PHE: ban b0 BABARMTAR .

zh.m.wiktionary.org » zh-hant » §iffi ~ Translate this page

Haff- MEER, BHAISESH - Wiktionary

1

HE - EH - WRE S e M W R 5. HERE. RIEHE: ban bo. BREE

SMERIEEAEE 5BI5. 4B variant of 75 to issue: to proclaim; to enact ...

Google search engine.

(He does not appear to find an
answer.)

Chinese — detectad ~

b X

Banba

n

Translations of #i{§
verb

Issue
2, D6, NG 2 0R A6

promulgate
S, 206, 25,

=
2
5

publish

Promulgate

English

©» 0

11.

He adopts Google Translate to
look up the meaning of this
Chinese word.
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3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his inmediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

WEOT BT (3G B 4T HLF)

20124 6 H, XBIKBEMBEHK (USADA) %
Baf 407 kB 3G 5 44 [RI8 2 B T 4 A2 90 4R ARUK
B &G 38 10 SRR BUE MIBRAE. 8 USADA TR, [
BRSO P T AR SRR, EAE RE R Bt ST
BIgAE - B2 A = UL, R4 8 A, fhiekE
270 USADA ROFPIRERFF, SEEBGLIIN M, M
HIEYE 1998 4F 8 A EAYFT A MELFIMEE, AIE
ftnf LB SR W, MM R S AR 1 B 4T HRE
AT S it SR i S S SR ) A S D,

12.

He keeps the translation of
Baidu for this word and
finishes post-editing the
Baidu text.

(He appears to believe this
highlighted word to be
correct, but it is unsuitable
here in terms of word usage.)

S | 2 1 ' 'y .1 [

3. lance Armﬁtrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

Source from
Armstrong

www britann blography/Lance-

o im b Moy a2 i " 15 " " W AR

WNT BT (ERIB1THF)

2012 4F 6 1, HEIBUEMIEEH) (USADA) JRi%

FTHT AL R 3E S 40 RIS R BT # 42 90 4E UK
PAAAAY 3 10 R BB MBI, B8 USADA TR, BT
WA T M REIR SRAES), ELEHEHEN B L

BRI BB = BULTE, F4E 8 H, fhifsE

B/ USADA (R IELF, SEEEGLMEM, M
Bl fh o 1998 4= 8 A AT A MER FMEH, W4E
ey C BB, RS AR AT HRE

7 3t SRR S R ) v A A

20124 6 A, Je[EB4ET AL (USADA)HE HE T 4
WA fofthi 14 B T8 5 T HAT 20 42 90 4
RARM KX 10 FRETAIBA . TRE LA
HLEIFR, BORUTASBAGE T IERANEH. X
RS H A L BN ST PE. Y
4 8 A st A e[ AP IR R, X S B AL
BAERHG T HATA AR EMEZEH 1998 4 8
H forward-including ft £ /4N FF i B 17 9 3
@é%’!-:lﬁsm%ta TR B, BB AT ARG
8.

13.

He checks his Chinese
translation generated by
MT+PE against the Youdao
output. He finds different
translations for this word
‘associates’.

Chinese — detected v & English v
=% X Associate
Ténghud
I
LD o 0
Translations of [E$8
noun
partner

i, BB, (R, 18IR, Y, B8

14,

He uses Google Translate to
double-check the meaning of
this Chinese word.

3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decade long doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

WENT BT ARMTE (EBIEATHF)

20124F 6 A, RBEIKBEME (USADA) fai%
[l 83307 i B 3C 5 44 [ 98 B LT 4 Bt Ad 90 AEARUK
B kA i 10 A BUIEMIERE, % USADA R, BT
SRR T MRS R AR, SEL R Bt ST
BNRAs EBMEA =T, RI4E8 A, fhiEsE
ZfUSADA (2 e, SEEBRLBH M, %
PR 1998 4F 8 A EEMFT A ML FMEDT, QIS
fie - C BRI, MM A B B U B 4T R T
] Sty SR T S S R R e Y S

15.

He ends up keeping this
translation made by MT+PE
without making any changes
after comparing with Youdao
output.

(He appears to find that his
translation is more accurate
than that of Youdao.)
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It is apparent from Table 5.2 that Rory’s MT+PE process in the English to Chinese translation

consisted of four steps. First, he used four MT tools (Baidu, Youdao, Google, and Microsoft)
to obtain four versions of MT output and subsequently made a judgment about which of the
four appeared to produce the best version to serve as a draft for undertaking PE. Second, he
evaluated MT accuracy based on the source text. To do so, he referred to the other three MT
texts and adopted Google Translate and other resources, such as the Google search engine, to
cross-check MT word/phrase output. Third, he modified or edited the MT output. Fourth, he
compared his translations made by MT+PE with another MT text to help with revisions. Figure
5.2 shows Rory’s MT+PE process in the post-intervention task. Steps two and three are a

repeated cycle for each language unit being translated, which may be at word, phrase, or

sentence levels.

4. Using MT to
check against
MT+PE output for
revisions

2. Evaluating MT
output

3. Modifying/editing
MT output

e choosing the best
MT version in his
view as a draft
from four MT
tools

e modifying or
editing MT ouput

e referring to the
other three MT
outputs

eusing MT and

other resources to

cross-check MT
output

e comparing

MT+PE output

with one MT text
to help revisions

Figure 5.2 Rory’s MT+PE process in the post-intervention task

Comparing Rory’s translation processes between the pre- and post-intervention tasks reveals
that when Rory undertook HT, he used Google Translate to assist with word and phrase
translations and to compare his own HT output followed by revisions. When engaging in
MT+PE, he paid attention to evaluating MT accuracy. Rory employed multiple MT tools and
additional resources to help judge MT accuracy and edit inappropriate MT output when needed.
He continued using MT to check against the translation he had completed by MT+PE. This
means when Rory is not confident with his translation, regardless of whether it is English or
Chinese translation and whether it is through HT or MT+PE, he will compare his translation

with MT text to assist revisions in order to increase the degree of translation accuracy.

5.1.1.2 Lisa— L1 Dutch speaker and L2 Chinese learner at a B2 level

In the pre-intervention task, Lisa completed the four translations through HT with the use of
MT (Google Translate) to look up words and phrases. However, she adopted MT+PE when
encountering difficulties in HT. She used other resources such as Pleco, LINE Dict, and Google

Search to double-check MT word/phrase output when using MT. After translation problems
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https://fanyi.baidu.com/
https://fanyi.youdao.com/index.html#/
https://translate.google.com/
https://www.bing.com/translator
https://dict.naver.com/linedict/zhendict/#/cnen/home

were solved, Lisa returned to HT. Table 5.3 presents the screenshots of Lisa’s HT process with

Text 2 (Chinese to English translation) in the pre-intervention task.

Table 5.3 Screenshots of Lisa’s HT process with Text 2 in the pre-intervention task

Screenshots

Commentary

2. (AR 2.
RALART » A MEERRAT A RAFE T LR LB -
AR » R AR 5] A —REAET - AEf
o IEEAMTE R A7 - RANATI T
P - IREATRLEER T > B TR - IR
SRR - RIS, - S hERS TR
JE  ERSIN T LIRS -

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml

1.

Lisa copies this idiomatic
expression [ S 3L (all in
the same boat)’.

W Tekst B Documenten
TAAL HERKENNEN CHINEES ENGELS NEDERLANDS v g ENGELS CHINEES (VEREENVOUDIGD) NEDERLANDS
EFEPLS/ X Work together
Tong
0 0

2.
She pastes this expression
into MT (Google Translate).

LINE Dict
CHINESE-ENGLISH

Words @ Examples

FIfAE L

3.
She looks up this word in the
Line dictionary (LINE Dict)

Dicti
Tlcmratry RS, HEEhE, O and reads the Sample

fensaion Rang women téngzhougongji. gongténg nali ba. Sentences
Today's expressions We're all in the same boat, so let's work together '

i XEMNSPABRNREY, BARINFEMAIER.

' Zhéli de méigérén zhén de hén yduhao, yinwéi women téngzhbugongii.

Everyone here was really friendly as we were al
4

2. Work together/all in the same boat

A long time ago, two people from different countries
looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat,

2. EfHEEE

RALARAT - AMEER R ARKF TR L -
AR W AR 44— AR - fEf
£ EEE T — RS A 220 - ZEARETI TR
P« ERAANRCSERN T BT Or(ElMEdy - MMIER
ISPLMIR - R AEEE) - &SR
B MERENLEFERE -

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml

She translates this text
through HT to this point and
gets stuck on this word ‘1E

& (just when)’.

96




5.

TAAL HERKENNEN CHINEES ENGELS NEDERLANDS - ENGELS CHINEES (VEREENVOUDIGD) NEDERLANDS
She looks up the meaning in
EE X Just MT
Zhéngdang
$y 0 £}
Vertalingen van IF &
Bijwoord
just when
2. EfILE 2. Work together/all in the same boat 6.

TRALLAT » AEERRATN R T 6 R UL

R Fﬁlﬁﬂ?}\ﬁllﬁj‘lﬁlé&*ﬁ%ﬁﬁm{J o el
b+ TEE P2 —RE S A 20T - ZEZAREI T

rh EEE%%E&! [} Ry T OrfEear - PIEER

SR QUEEKIE iﬁh Epalidiicgs

IE ﬁ%(&"‘fi"&f?ﬂ}il—p%

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml|

A long time ago, two people from different countries
looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat, just when
they were almost about to get into a fight, all of a
sudden encountered a storm.

She gets stuck on this
sentence.

TAAL HERKENNEN CHINEES ENGELS NEDERLANDS

fE AR sk 2280 1

< ENGELS CHINEES (VEREENVOUDIGD) NEDERLANDS

X Seeing that the ship is about to overturn

7.
She uses MT to translate the
sentence.

Yanjian chuan jiu yao fanle

¢ 0 % )

2. EfEE 2. Work together/all in the same boat 8.

RALLT RS RIS i By - | A 1on8 time g0, two people from different countries | | gh afits the MT sentence

AR + R AR 5] 4L — R - fEA
o EEMTE RS A TR - AT
P - BREAEEESESNT - AT fR(EMEey o MPIEER
R UR - KTTZARRE) - ShERSRE
JE  MERHINLRFERE -

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml|

looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat, just when
they were almost about to get into a fight, all of a
sudden encountered a storm. When they noticed
that the ship was about to overturn|

output as marked in yellow.

(This shows that Lisa
performs MT+PE to make
MT output more suitable in
context.)

LINE Dict
CHINESE-ENGLISH

Dictionary

Translator

PRA_E

gubushang

A B PR R

Today's expressions

B

JTl VZi 7]

Definition

LINE Dictionary (for PC)
will be updatec

Examples

1 Unable to give consideration to.

{EEEEICTF, ST LSBRT LR,

Ta zhéngri mang gongzuo. lian haizi shangxué dou gublshang Jiésong.

9.
She looks up the meaning of
this phrase in LINE Dict.

TAAL HERKENNEN CHINEES NEDERLANDS

st AR

)

-

- ENGELS CHINEES (VEREENVOUDIGD) NEDERLANDS

X Mutual hatred

Mutual hatres

Hate each omer

10.
She adopts MT to look for
the meaning of this phrase.

97




2. RIAEE

RALARG » A REEZREI A RAFE 718 B (L -
AR TERI AR E 2 — AT - e/
b o IEEAPT A RO AR - SEAEE R
P - ERAARLSER T BT PR - ISR
SR - M EAERE) - EhERS R
TE RSN LR FERE -

Adapt from: http:/, ujiao.com/e/20180609/5b1bd45a5816d.shtml

2. Work together/all in the same boat

A long time ago, two people from different countries
looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat, just when
they were almost about to get into a fight, all of a
sudden encountered a storm. When they noticed
that the ship was about to overturn, in order to
protect their lives, they put aside/neglected/forgot
about their mutual hatred

11.

She translates this sentence
following the use of LINE
Dict and MT.

2. EFEHE

RALART » A R {EER SR BRI 5 B A (s -
AR REHI ARG E A — AR - fEfE
b v IEE AR — RS A 220 - ZERR IR IE
P - BRAASELZERN T - BT e - tofEER
SIZIEEI R - KW EAERE) - ShERS R
JE » MRS L R FERES -

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml

2. Work together/all in the same boat

A long time ago, two people from different countries
looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat, just when
they were almost about to get into a fight, all of a
sudden encountered a storm. When they noticed
that the ship was about to overturn, in order to
protect their lives, they put aside/neglected/forgot
about their mutual hatred, and even saved each
other. They pool efforts/joined forces/work together
to stabilize the hull of the ship. In the end they
reached the shore safely.

12.
She finishes her translation.

(Lisa’s usual process is to
write down any possible
translations with slashes and
return to edit the texts after
she finishes the four text
translations.)

2. EfEE

RALLAT » A R BRI RIS 518 5 (Ul -
H— » FRERH AR5 48— AL - ERS

b TEE (P — B 4 (220 - 2SN EI TR
Mo IREMERER T o BT R EMS - MR
B TIR - KA - &hEmSE

E RN LR

Adapt from: http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml

2. We're all in the same boat

A long time ago, two people from different countries
looked upon each other as enemies. One time, these
two people happened to take the same boat to cross
the river. When they were on the boat, just when
they were almost about to get into a fight, they all of
a sudden encountered a storm. When they noticed
that the ship was about to overturn, they disregarded
their mutual hatred in order to protect their lives,
and even saved each other. They joined forces to
stabilize the hull of the ship. In the end they reached
the shore safely.

13.
She edits and finalises her
translation.

(The changes she makes are
marked in yellow.)

As evidenced in Table 5.3, Lisa adopted MT together with dictionaries to assist with the
meaning of words, phrases, and idiomatic expressions. Specifically, she used dictionaries to
check the accuracy of MT output. When having difficulties in HT she also employed MT to
translate sentences followed by post-editing of the MT sentence output (MT+PE). When the
translation problem was solved, Lisa returned to HT. Figure 5.3 shows Lisa’s HT process in

the pre-intervention task.

eusing MT to translate a
sentence followed by PE
eusing MT and other
resources to check MT
word/phrase output

ereturning to HT after
translation problems
were solved

eusing MT to look up
words and phrases
e using other resources to
check MT word/phrase
output

Figure 5.3 Lisa’s HT process in the pre-intervention task
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In the post-intervention task, Lisa continued using HT to complete the translation of Text 2.
However, she adopted multiple MT tools (Google, Baidu, and Youdao) to translate Texts 1, 3,

and 4. Table 5.4 presents the screenshots of Lisa’s MT+PE process with Text 3 (English to

Chinese translation) in the post-intervention task.

Table 5.4 Screenshots of Lisa’s MT+PE process with Text 3 in the post-intervention task

Screenshots

Commentary

ST BB

1.

Lisa obtains three different
paragraph translations in
Chinese from three MT tools:
A) Google

B) Baidu

C) Youdao

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping conspiracy beginning in the late 1990s.
According to USADA, Armstrong used performance-enhancing drugs. The allegations
resulted in his immediate ban from triathlon competition. In August of that year he declined
to enter USADA’s arbitration process, which led the agency to announce that it would strip
him of all his prizes and awards from August 1998 forward—including his seven Tour de
France titles—and enact a lifetime ban from cycling and any other sport that follows the
World Anti-Doping Code.

google

20125 6 B, RERXAFNM (UFADA) JEIEFIBETHBARIMLA TN RIIKSHI T M 1990 &
RETFF IR KIETERNAEFIBFIE. 1RIB USADA (oiitsk, PIIBHTHRER(E A T 1R AR E
Y. REIERSBMIRFIESMEAZILLFE. BES A, MIELES N USADA HifhHiE
FF, ZRFSBOZIMERGM 1998 &£ 8 BRI FMMFTE RFMRM-BiEfhay 7 MEER
TERBE-HASELEBATE URSE (EFRXEFEG) OETEMWDED.

baidu

2012 6 f, RERXEAYAM (USADA) FEIRMTIBATRERE s BEKSS5 T L 90 F
RAFIEHHRENERIBAR. RIE USADA Biftsk, FIBHTRSBRER T XEF. XEERS
Bz BIHA L S MK A=TULLSE. FFE 8 A, fiELSIN USADA YT, X SEZIL
WER, BRIFMhMN 1998 F 8 BEMFARKIRT, SRMBHLIKEEE, FRGLS
i ATEMEAEGBEERRXERERNER.

youdao

2012 £ 6 B, XERMEANA(USADANERI BT AN T EHFSE5THT 20 4

90 FERFKAYIKIA 10 FEHNEFIFE. BEBRNEFNMBIR, FIBIEBRERTIREMEN
%Y, XEERSBINREESMEAZTLLSR, Y5 8 BB HEAXENMEILRE,

XSBUZIMER, ERHRIF T hArEHNESMERM 1998 £ 8 A forward-including fth i+ 4>
IEBTERTANELER I BATERNE iz R KEEFHRE,

PEMT

2.

She copies and pastes the
English source text and the
three MT outputs to Google
Docs for doing PE.
Specifically, she reads back
and forth between the source
text and the three Chinese
translations of MT to choose
her perception of the most
suitable translations as
resources for generating her
Chinese translation.

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping conspiracy beginning in the late 1990s.
According to USADA, Armstrong used perl%rmance-enhancing drugs. The allegations
resulted in his immediate ban from triathlon competition. In August of that year he declined
to enter USADA’s arbitration process, which led the agency to announce that it would strip
him of all his prizes and awards from August 1998 forward—including his seven Tour de
France titles—and enact a lifetime ban from cycling and any other sport that follows the
World Anti-Doping Code.

3.

She is not sure about the
translation of this word so
copies the word.
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5.

M - — She pastes the word into .
, Google Translate and gets this
s Chinese translation ‘-14F(ten
ikl ‘ years)’.
baidu 6.

2012 6 A, XERXEFIYAH (USADA) HEIZMTIBATIARE 5 BRKS ST L4 o0 F
RARFIEHOHRENERIBFIR. 1RIE USADA 9355, FIIBHTRBAMER T XEH. XEIERES
Bz WAL SMHEA=TLLIR. BF 8 H, fbiELESIN USADA iR F, XSBIZ
WEH, BRIFMHM 1998 FF 8 BENMERSMRE, BFEMHEIHEIZTE, FMHLS
i ATFMEAREBERE TR RXEHEZEET.

She is not sure about the
meaning of this Baidu output
so copies this word.

Fa Text B Documents 7
, i She pastes the word into
DETECT LANGUAGE DUTCH ENGLISH CHINESE v g ENGLISH DUTCH CHINESE (SIMPLIFIED) .
Google Translate to get this
el X IENOeIein © English translation
U ) 215 ' L)
baidu 8.

2012 6 B, RERXEFYM (USADA) FEIRFTBATRIRE 5 BEMKSS T L4 90 &
RAFIRHRRXEFIBFIR. 1RIB USADA itE, FIBHTEBMER T &R, XEERS
BB IE S INBKA=TALLSE. FIE 8 A, fiBES 1IN USADA MR, XSEZA
WEH, KRFMM 1998 F 8 BRMMFRAMKI, BEMOLITEEE, HMHLS
i ATEMEAEBBREYETRXEREROE.

youdao

2012 £ 6 A, EXERNMEHNA(USADAEIZIT BT RMMA AR TS5 T T 20 42

90 FERAKMIIL 10 FHNEFIBAR. BERREFNBIR, BT A T RE MG
7Y, REIERSEhIAREIESMBASTLLR. Y45 8 BhiELHNEEN PRI,

XSBZHMER ERRF T BN REESMEHM 1998 4 8 B forward-including fth#9-£4
WEATERTAHEREREBHBATEMEEah, 57 RXEF AR,

PEMT

2012 F 6 B, RERXERYAM (USADA) FEIZFIBHTRRRMABRRKSST T 90 F4
REIOA T ERXE IR

She makes her translation for
the first sentence after
comparing the three MT
outputs and looking up the
meaning of words in Google
Translate.

(It seems that Lisa marks the
translation she is not sure of in
red.

PEMT at the bottom left of the
screen means post-editing of
machine translation. This term
was used at the beginning of
the study but was subsequently
replaced with MT+PE.)

DETECT LANGUAGE DUTCH ENGLISH CHINESE v g ENGLISH DUTCH CHINESE (SIMPLIFIED)

performance-enhancing drugs X ESFINEY 9

Tigao b

) s = )

-

9.
She uses Google to translate
this term.
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BaichEhs BRI HuEEE EifE iRshERE ATHEIZ
RUBEE - = R (ER) ~ AT #iz

< MEREIEREY)

i ety

performance-enhancing drugs

P ve ) @ &

10.
She uses Baidu to translate this
term.

1 Experts say this sends a message that performance-enhancing drugs are
not accepted. )
ERXNER T —MEE, SR A,

2 Critics have compared it to taking perfor: B & X

HIFEINEEENSRAEIRIE.

Exercise enhancing drugs

3 There is a move from alcohol and cocair 'ﬁ?
enhancing drugs among younger Wall Street workers. (]1)
BAFRIERER TIENEE-ERE MBS a8z,

11
She looks in Baidu at sample
sentences using this term.

PEMT

2012 4 6 B, EFERXEHM (USADA) 1EIRMIBATHBA R A RRIKS S5 71T 90 F4
FHCAHERNERRE. RIBERRNENVADMNGEE, PSR TaEshiNEzY
/REEHRENEY

I

12.
She writes down two possible
translations for this term.

PEMT

2012 F 6 A, ZERXERYIM (USADA) (ERFBHRHARMARRNKSST 16T 90 F4K
FEIOEHFRXEFRR. RBEZARXENVMGRE, FBISAERT EZ31885Y
[REEH ARG, E%?Eﬁ%ﬁf&ﬁﬂﬂ%&‘%t%ﬂuzﬁth&

13.

She looks at the three MT
outputs for the word ‘triathlon’
and translates it to Chinese ‘ =
i Lk 2% (three items
competition)’. She is not sure if
this translation is appropriate
so copies this word.

Qal Dimsges Ehews [videos © s Mo Setags ook i Collecto

L e  ELE

14.

She pastes the word * =i L 3§
(three items competition)’ into
Google Search to access
Google Image to check the
meaning.
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15.

~ :
Gooagle I3 x d
9 4 She returns to Google Search to
Q Al Eimages @ News [JVideos Q Maps i More Settings IOOk for |nf0rmat|0n abOUt th|S
term.
About 49.000.000 results (0,59 seconds)
zh.wikipedia.org » zh-hant» 1ii4=fiZ v Translate this page .
At SOEETRL AHMNEHAT @ (She does not appear to notice
Jump to I AE LM - AL I MRS RRT 17, AT R D E the appropriate Chinese terms
i SR 52 R A GEAE T SCUE T BT I2 SR . .
B SRR - BRI - S =TGRS 0EE - RN I in the search results are * =JH
2 . — N
4xfE, triathlon’ or * =THEE A,
zh-yue.wikipedia.org » wiki » L... v Translate this page .
JHMA- MEFTRL, HEEERAS triathlon’ not ‘ = Il tL 3, three
YN L tr{a‘(hloni , Xm ( Fih ; ,‘,",v":tv‘(“.v: t3 j,li{l; L 3 b items Competition’.)
K BFRH SRR UPEH AR, TR B 35 28— S M AT e rle =118
GO gle World Anti-Doping Code /{2 X !, ( 16
She uses Google Search to look
QA Elimages ® News @ Maps O Shopping i More Settings  Toolt . .
for information about ‘World
About 75.700 results (0,48 seconds . .
Anti-Doping Code’.
Ad - www.wada-ama.org/code ~
The World Anti-Doping Code | World Anti-Doping Agency
The 2015 World-Anti-Doping Code With 2018 Amendments. Core Document That Harmonizes
Anti-Doping Policies, Rules and Regulations. Digital Prohibited List. 2015 Anti-Doping Code.
Types: Prohibited at all times, In-competition, In particular sports
The Code About WADA
The 2015 World Anti-Doping Code WADA was established in 1999
Anti-doping policies & regulations To promote doping-free sport
Created by the World Anti-Doping Agency (WADA), the World Anti-Doping Code
(the Code) is the fundamental and universal document for protecting the right of ...
17.

'vww.wada-ama.org » files » wada-2015-code-chinese_0 v POF

L rEas Rk - WADA @

Jan 25, 2015 - The World Anti-Doping Code was first adopted in 2003, took effect in 2004, ... 4=

AL U P IEE HER 2% 4 A A SR Ml

www.wada-ama.org v
World Anti-Doping Agency (WADA) @

The Code. The World Anti-Doping Code is the document that brings consistency to anti-doping

rules, regulations and policies worldwide. Read more about the ... &\
Missing: # | Must include: /& >

She finds this Chinese
translation for this term in the
search results.

PEMT

201246 B, XERMEHHAG (USADA) FEIZFBERBERMARRKSS THTF 900 £/
GO HERNEFIRE. RIBXERXNEFENEE, FISBHEREER T EahiE8 %Y

ARGENRGH Y, XL SB AR SIM=Ttt 3R, LS5/FEF8 B, ek

A USADA ffh#i#2fr, XSBUZHMESR, BRI 1998 4F 8 BRMAHNRAER

R, SFEMNEIEAETERTE. I, hASHEMSMETEUREMER (ERR

XEgFIEBI) MEELETR.

18.
She finishes her translation and
copies it from Google Dacs.
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3. Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency

(USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

3. XA e (EEMRLABRETERE
F)

20125 6 A, EERXEFNAM (USADA) i5iekI4E
HRARERRBKS ST T 00 FERM +4F
B NIBAB. m;s;%@&;emumm
Witk BEE A TE R EE A Y/ £
ME#‘E‘;&{LjEM&“m&bu Iﬁttﬁ ;
A. flbiE4i# N\ USADA R EER. z%xwmm*
7. BRI 1998 £ 8 ARMFEMHRAERIA,

BEMHEIEATERTE. I thEsHit
B MBETFEURETERE (HREXENEH) &8
EREE. |

19.
She pastes her translated text
into the task sheet for editing.

(She returns to edit this text
after finishing the four text
translations.)

(USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping
conspiracy beginning in the late 1990s. According to
USADA, Armstrong used performance-enhancing
drugs. The allegations resulted in his immediate ban
from triathlon competition. In August of that year he
declined to enter USADA’s arbitration process, which
led the agency to announce that it would strip him of
all his prizes and awards from August 1998 forward—
including his seven Tour de France titles—and enact a
lifetime ban from cycling and any other sport that
follows the World Anti-Doping Code.

1 Standaard | 1 Geen afs Kop 1 Kop2 [z

1 stijlen [
>

201256 B, XBERMEHHM (USADA) &2
FIBETHF B R b F B RS 5 THATF 90 SERKR M
KRTHENNEFRE. RIBEERNEFNS
foitE, FIIBHMERAER T REENRSENS
¥, XIS T B E SN =TIt &,
B4 8 B, i A USADA HifhERFE, X5
BUZHMET, BRIZFMAM 1998 F 8 BiLthFrH
MRAEE5RM, BFEMOHEIREIETERS
%, Jobh, thAFEISMETEMRETE
& (ERRXEHIR) Eahthsk.

N

20.
She edits and finalises her
translation.

(The changes she makes are
marked in yellow.)

Across Table 5.4, Lisa’s MT+PE process in the English to Chinese translation consisted of

three steps. First, she employed different MT tools (Google, Baidu, and Youdao) to obtain

varied translation versions as points of reference. Second, she evaluated MT accuracy based

on the source text. To accomplish this, she carefully read back and forth between the English

source text and Chinese translations provided by various MT tools. Lisa cross-checked and

cross-referenced different MT outputs and looked for meanings or translations of

words/phrases using the Google search engine. Third, she generated her translation by selecting

her perceptions of the most appropriate MT output as resources and editing MT output when

needed. Figure 5.4 shows Lisa’s MT+PE process. As in Rory’s example, steps two and three

are a repeated cycle for each language unit being translated.

e obtaining varied
versions of MT outputs
as points of reference

2. Evaluating MT output

e cross-referencing
various MT outputs
eusing MT and other
resources to look for
words and phrases

Figure 5.4 Lisa’s MT+PE process in the post-intervention task
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3. Producing translations

e selecting the most
suitable MT output as
resources and editing
MT output to generate
her translation




Comparison of the translation processes between the pre- and post-intervention tasks shows
that when Lisa undertook HT in the pre-intervention task, she used Google Translate to assist
with words and phrases. She adopted MT+PE as a strategy combination to solve translation
difficulties and then returned to HT after the problem was solved. In the post-intervention task
Lisa changed her approach to use multiple MT tools to generate translations. In adopting this
approach, Lisa seemed to shift her focus more towards evaluating varied MT outputs with the
use of more tools to judge MT accuracy. The reason that Lisa adopted HT to complete the
Chinese to English translation of Text 2 in both pre- and post-intervention tasks might be
because she believes HT to be more suitable to translate literary texts, as she indicated in the
focus group interview, ‘When I translate literary texts, I would use HT’. However, she
continued to use MT+PE to complete the Text 4 literary translation from English to Chinese.
One possible explanation for this might be that Lisa’s English was better than her Chinese
language, and that she found MT+PE more effective to complete translation into the target
language (Chinese) in which she was less fluent. This finding is discussed later together with

other data sources in Section 5.1.2.

5.1.1.3 Maggie — L1 English speaker and L2 Chinese learner at a B2 level
Maggie adopted HT without the use of MT to complete the four translations in the pre-
intervention task and the two Chinese to English translations in the post-intervention task. She

used the Firefox browser Chinese-English pop-up dictionary to help her understand the Chinese

text. Regarding English to Chinese translations, Maggie consulted Pleco and/or the Google
search engine to look for words and phrases to assist with translating into Chinese. She returned
to HT once she found the information about words/phrases. Table 5.5 presents the screenshots
of Maggie’s HT process with Text 2 (Chinese to English translation) in the pre-intervention
task.
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https://addons.mozilla.org/en-US/firefox/addon/zhongwen/

Table 5.5 Screenshots of Maggie’s HT process with Text 2 in the pre-intervention task

25—
Ff T

T ERR SR » FiRs%

Screenshots Commentary
Untitled document % @ a 1.
File Edit View Insert Format Tools Add-ons Help All changes saved in Drive Maggle COpIeS and paStES thIS
“— a- A B |oo: - Novmal:en - Ana}: - 1:} ~ B _z; U A # 5 -} !1_ = = = = Chinese source teXt intO

Google Docs.

(She says after the task that
she can use the Firefox
browser Chinese-English pop-
up dictionary in Google Docs
but not in Word.)

like; same; similar; together; alike; with
[& to

| (used in given ni

es); variant of [=l[tong2]

see #fi#iAARI[hu2 tong4)

2.

She uses the pop-up
dictionary to look up the
meaning for this idiomatic
expression.

1. EAPHEE

RALAA] » A RIEIEE S EI A RAFE T8 R - A—R - RIEEI A B B A —Ei
T - FEAS b IEE MM RS A E72En - ZRANETREFR - IREARERT
T PRfEMedn - MRS ERIaI IR - KMEZARKE) - STIERSTRE - R(R%
NEEFERE

3.

She is still not sure how to
translate this expression so
types a placeholder for the
title.

BT IREEM: o MAMRER G R AR » &R  Rikss
% B

AIIong time ago, there were two people from t

Title aflkadsflk;sad
[

4,
1. RRRE She starts to translate this text
A LA + TR SR AB B 78 B Ul - T — 20+ WA AR ) A — s through HT but mistranslates
JE o AEMSE o IEE A — RS A 2R o 2R B SRR o HR AT T this phrase.
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1. RRHE

A AT » R E R A R T A - A R A RIS — A
T o TEAL | o TEE s Bk S A4 fizEls . ZESRET| SRR - R RASTEER T
Ro T fR(EMEd - fiI5S ] STIERESTRIE » FlRi%
NEEFERE
Title aflkadsflk;sad

country; nation; state; CL:f&l|"T[ge4]

A long time ago, thel[iESEREAENe{Ee}
country; nation; state; national; CL:{8l|"T[ge4]

5.
She looks up this word using
the pop-up dictionary.

1. RAEE
RALAAT - BRERSREI AR T8 B - H—X » RIEH A RIS E 4 —fas
T o FEALE 0 IE MBS AR Wi2En » Z2SANBTIRE - IR RANHERT

Fo 7 OR{EMEGR - PRSI IUR - R EARRRE) » S HEMSHRE » RREE
NEEFERE -
Title aflkadsflk;sad

A long time ago, the people from two different countries saw each other as enemies. |

6.

She corrects her translation
and finishes the translation for
the first sentence.

1. FERHE

RALART > AR A A R T8 A U - F—R > WA A RIS =148 — s
I i b o IEE MRS A M2 - BB RER - IR RASEER T
Fo T OfEtkan » M IRE RSB aI IR - RIMAARRE) - SHEMSRE - Bigs%

M1 to cross a river

CEGESRGILEERL TG RGRCL two different countries saw each other as enemies.

7.

She reads with the pop-up
dictionary and uses it to look
up the meaning of words.

1. ERHE
RALART - A RIER S AR TR R s - B—R - REREIA RIS [E] 44— A
TR o EAS b IEE M2 —RESE A 2T o ZEARBTIRAER - IR AR T

BT RS > (PR GEILANIR » RIS, - SO SBE - Rk
WPl

Title aflkadsflk;sad

A long time ago, the people from two different countries saw each other as enemies. One time,
two people from these different countries took the same boat to cross a river. |

8.
She mistranslates this phrase.

(The source text means
‘people from these two
countries’.)

- ARG AR
T T

9.
She reads with the dictionary.
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1. EARE

I EER AR A R 5 Bl A thdl - 7 — K - PEEY A M (5] — A
E o 2 —BE 5 A= i 2ens - ZEMUETIRECT - IRRASELRET -
MRS A IR - K EEE) - SHERSRIE « fikss

R LA

3.4
Title aflkadsflk;sad

A long time ago, the people from two different countries saw each other as enemies. One time,
two people from these different countries took the same boat to cross a river. On the boat, right
as they were about to come in conflict with one another, there was suddenly a violent storm of
wind and rain, and right away the boat flipped over. |

10.
She mistranslates this
sentence.

(The source text means
‘seeing that the boat was
about to capsize’.)

AR 1Y
W SR - R

DR

Thle afkadsft

fr a5 enemies. One time,
a river. On the boat, right
idenly a viokent storm of
MM eir o lives, ey |

Alang tme ago, the peog)
WO peopte from tese d
as they were about 1o cof
wind and rain, and right 2@

A long time ago. the peaple from twa different countries| o time.
1o people from these diferent countries took the samel

35 they were about to come in conflict with ane another
wind and rain, and right away the boat fipped over. In oSN

11.
She reads with the dictionary.

1. RRHE

RALAAT » A HEE ZAY ARG E TR Bl - H—R BRI AR EIAL—EAL
o FEAL B o IEE MM B ES AR 2N 0 ZEARETIRET - IR RAETER T
BT irfEM - MRS a R - KRy - &EMSTRE » RRY
NU LS -

Crossing the river in the same boaﬁ

A long time ago, the people from two different countries saw each other as enemies. One time,
two people from these different countries took the same boat to cross a river. On the boat, right
as they were about to come in conflict with one another, there was suddenly a violent storm of
wind and rain, and right away the boat flipped over. In order to save their lives, they were unable
to persist in this hate, and helped one another, cooperating to stabilize the hull of the boat and
then finally safely reaching the shore. T

12.
She finishes her translation
through HT.

(She does not translate this
Chinese word ‘ % Ifj, instead’,
which is the key in the source
text to pointing to a contrary
action.)

The screenshots of this Chinese to English translation process show Maggie reading the

Chinese text with help of the pop-up dictionary, using the dictionary to look up meanings of

Chinese words/phrases while reading. However, despite the use of the pop-up dictionary,

Maggie misunderstood some parts of the source text or did not completely retain the sense of

the source text in her translation because of neglecting keywords (e.g., /< /7, instead). Figure

5.5 shows Maggie’s process of HT in the pre-intervention task.

2. Using dictionaries

eusing the pop-up
dictionary to look up
meanings of Chinese
words

¢ translating by herself

Figure 5.5 Maggie’s HT process in the pre-intervention task
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In the post-intervention task, Maggie employed MT+PE with Google Translate to complete

two English to Chinese translations. Table 5.6 shows the screenshots of Maggie’s MT+PE

process with Text 4 (English to Chinese translation) in the post-intervention task.

Table 5.6 Screenshots of Maggie’s MT+PE process with Text 4 in the post-intervention task

Screenshots

Commentary

% Text  [B Documents

DETECT LANGUAGE ENGLISH CHINESE SPANISH v o CHINESE (TRADITIONAL ENGLISH CHINESE (SIMPLIFIED)

4. Anunwritten novel X
The best thing to do against life was to fold the paper so that it

made a perfect square, crisp, thick, impervious even to life. This

done, | glanced up quickly, armed with a shield of my own. She

pierced through my shield; she gazed into my eyes as if searching

any sediment of courage at the depths of them and damping it to

clay. Her twitch alone denied all hope, discounted all illusion. So we
rattled through Surrey and across the border into Sussex. But with

my eyes upon life | did not see that the other travellers had left, one

by one, till, save for the man who read, we were alone together.

1.

Maggie obtains a paragraph
Chinese translation from MT
(Google Translate).

~ o~ @ A, B 100% v Normaltext ~  Arial - n ~ B I QA:’ o B =- 1=
1 s 1 2 a 4 s 6 - 7
The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across the border into Sussex. But with my eyes upon life | did
not see that the other travellers had left, one by one, till, save for the man who
read, we were alone together.
— AR AN
EHEERTISETIFHBRIFRIER, BHTEMSEIESRZ, Wb, F8, FAKkEFYE
iE. SeRkIbIRAFE, REEACHNERPEEE T —IR. MPls T RS ; MERRE AR
, DRI ZR S AL B AN I FUS RN L . AEBE — AR TS
WL, 1PH reraEsl. Kk, FEFIZHEES (Surrey) WEFHLEFHEAGZETNT (Sussex) -
BF, DHOBRNEREE, WERGEHIHMR TS —EiE— @bk, SRR raEZnImEA
25, BAWE—RE. |

2.

She copies and pastes the
English source text and the
MT Chinese text into Google
Docs to do PE.

Thes beest thing lo do agains! e was lo fold the paper so thal it made a perfecl
square, crisp, thick, imparvious even to ie. This done, | glanced up quickly, armed
with & shisld of my own. She pierced through my shisid; she gazed into my eyss
as I searching any sed —— o itto
clay. Her baitch alane
through Surrey and o
not see that the other|
read, we vere sione

3.

She reads the source text and
then the MT Chinese text with
the pop-up dictionary.

108




1. An unwritten novel

The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across the border into Sussex. But with my eyes upon life | did
not see that the other travellefs had left, one by one, till, save for the man who
read, we were alone together.

—ARABESTHVINGSR
FESHEERITNIG A SIBHERA SR — Bl EEATE, B, FR, REKEELE. St
1RFE, BEEECHBMIERE T —IR. W2 7 HROEL ; MERE TR, A8t
{F‘]ﬁ']mdﬁ3}1«1’1@@,mm;niémjtﬁ%ﬁéﬁﬁiﬁij’_o &mm;m;ﬂaﬁa A.::w??ﬁﬁﬁ%

}T/ﬁ

4.
She edits the first part of the
MT ouput.

(She edits this MT output to a
more suitable translation in
terms of situational
appropriateness?®.)

The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. Sg
through Surrey and across the border into Sussex. But with my ;am:proof watertight |mpmmeable
not see that the other travellers had left, one by one, till, save fc 5
read, we were alone together. (negative prefix); not; no
—ARABESZHINGR,
eSS RITNHA R ICMSRIT SR —EhENIE A, B, FE, 1

-

BEEG,
BIFE, BHEERCHEMIERE 7 —iR. MR Y IeVERR ; MR IREVIRES, (hE T
{F']ﬂ’]/uﬁl‘?‘&l H"Jﬁ»a.m;mﬁ%‘[fﬂ%ﬁ,xﬁfﬂﬁt h mn’mtﬁiﬁﬁ AERT Fﬁﬁ%

SoAklL

ﬂzﬂi

5.
She looks up the meaning for
this MT output.

(Following the use of the pop-
up dictionary, the cursor
pauses while she uses the
Pleco dictionary app on her
phone.)

The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across the border into Sussex. But with my eyes upon life | did
not see that the other travellers had left, one by one, till, save for the man who
read, we were alone together.

— ARG

[EREamIF AR IDHRAER— B EMNIE LT, i, T8, Beesfasiaag. somit

IRFE, BFEECHNEFREE 7 —iR, WP r IO ; MEHRE IR, (HE It
ﬂ"]B'J,x@#ﬁo&{ﬂl%ﬁwlmﬁmlﬂgﬂé»ﬁ{ﬂﬁiL IIEB’J}M“EH—AEE ?Fhﬁfﬁ

ﬂ/ﬁ
Dp

6.
She edits the MT output.

(This edited translation is
intelligible, but the meaning
has changed to ‘even life is
not affected’.)

18 Situational appropriateness is one of the categories for assessing students’ translations as indicated in Chapter

4. It refers to the ability to use words/phrases appropriately based on sociocultural references, discourse, and

register.
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The bost thing to do against file was to fold the paper so thal it mads a perfoct
square, crisp, thick, impervious even to life. This done. | glanced up quickly, armed
with @ shield of my own. She pierced through my shiekd: she gazed into my eyes
82 if searching any sediment of courags at the depths of them and damping itto
clay. Her twitch alone deniad all hope, discounted all ilusion. So we rattled
ussex. But with my eyes upon life | did
e by one, 1, save for the man who

frol: o steer; o axercisa; X

The bes! thing lo do against life was 1o fokd the paper 5o thal il made a pardect
square, crisp, thick, impervious even to lfe. This dons, | glanced up quickly, armed
with 3 shisid of iy own. She pierced thraugh my shield: she gazed inlo my eyes
a8 if searching any sediment of courage at the depths of them and damping it to
| bunted all Busion. So we ratlled
Bussex. But with my eyes upon I | did
by one, till, save for the man who

The best thing to do against life was to fold the paper so that it mace a perfect
square, crisp, thick, impervious even to lfe, This done, | glanced up quickly, armed
with a shicld of m "

as if scarching an

clay. Her tuitch ali

not see that the of]
read, we were alo

L Pt
ﬂl% AL L. 1 —Ad AL, L

Bk, P (Surey)
TR0 )

(Sussex) . {Hi, 1U$
16 7 TEOIEHEA 25, £l

7.

She reads the MT Chinese
text with the pop-up
dictionary to look up the
meanings of words.

(After using the dictionary,
the cursor pauses while she
uses Pleco.)

The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across the border into Sussex. But with my eyes upon life | did
not see that the other travellers had left, one by one, till, save for the man who
read, we were alone together. 1
— AR HYVINGR,
FERERF A ICMRITER — @5 ENIESR, B, B8, BEEAXTE. ol
B, HREEACHBEMRRY T—IR. MPIZE T IROVER ; SRS ROIRES, JSI{EIRE
HRESIEA—f—ENBR. MNEEE— ASRTIEHE, ITHTELR. At
BeMzeBiESE (Surrey) WMZFHGEFIEARKIETeHT (Sussex) « {Em, DUERBRN B,
REETEMMTE —EE— B, BRI TESINIMEA LS, K.

8.
She edits the MT output.

(This edited translation reads
more naturally in terms of
situational appropriateness,
although she does not
translate the last part of the
sentence.)

The best thing to do against life was to foid the paper so that it made a perfoct
square, crisp, thick, impervious even to lfe. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my oyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Hor twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across t

The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, amed
with & shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her hwitch alone donied all hope, disct '

through Surrey and across the border into §
not see that the other travellers had left, on|
read, we were alone together

9.
She reads the MT text with
the dictionary.

1 2 4
The best thing to do against life was to fold the paper so that it made a perfect
square, crisp, thick, impervious even to life. This done, | glanced up quickly, armed
with a shield of my own. She pierced through my shield; she gazed into my eyes
as if searching any sediment of courage at the depths of them and damping it to
clay. Her twitch alone denied all hope, discounted all illusion. So we rattled
through Surrey and across the border into Sussex. But with my eyes upon life | did
not see that the other travellers had left, one by one, till, save for the man who

read, we were alone together.

— AR SHYINSR

S ROFOMARICHERINEM — AR ENIELIE, M, 98, $EEARRE. STt
B, BREBEACHEMOGEE TR, MBS 7 ROER ; MEHRERNIRES, (HETEIRE
WZRBIAE L ——20RE. ANNIESR TAAERSL, TPHTPALO8. Eik, &
MZEBTED, METFIERMATERN. B2, UROILENDE, ReARRHMMTE

—{@iE—Ehatbn,

EERR T AEOIEAZS, RS,

10.
She edits the MT output and
finishes post-editing.

(The MT output reads slightly
better after editing in terms of
source text meaning and
situational appropriateness.
But the first ‘alone’ should
translate to ‘“f£{%......" to
emphasise purpose.)
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As evidenced in Table 5.6, Maggie’s MT+PE process in the English to Chinese translation
comprised three steps. First, she adopted Google Translate to obtain an entire paragraph
translation in Chinese to use as a draft. Second, she evaluated M T accuracy based on the source
text. To do so, Maggie read the MT Chinese output with the pop-up dictionary as if she was
performing HT for the Chinese to English translation. She also employed other resources such
as Pleco to look up words. Third, she modified and/or edited MT output. Figure 5.6 presents
Maggie’s MTH+PE process in the post-intervention task. Again, steps two and three are a

repeated cycle for language units being translated.

2. Evaluating MT output 3. Modifying/editing MT

output

e modifying or editing MT
ouput

e using more than one
dictionary to examine MT
output

e obtaining Google
Translate output as a
draft

Figure 5.6 Maggie’s MT+PE process in the post-intervention task

Comparing the translation processes between the pre- and post-intervention tasks shows that
Maggie used the pop-up dictionary both to understand the source text in Chinese and to produce
Chinese to English translation through HT. Likewise, she employed the same pop-up dictionary
together with the Pleco dictionary app to evaluate MT produced output in Chinese and to
complete English to Chinese translation through MT+PE. This suggests that her strategy of
MT+PE use focuses on reading (Zhang & Torres-Hostench, 2022), evaluating the MT text, and
then modifying the MT output with the use of additional resources.

5.1.1.4 Amanda - L1 English speaker and L2 Chinese learner at a B2 level
Amanda used HT to translate Text 1 and MT+PE to translate the other three texts in both pre-
and post-intervention tasks. When using HT for Text 1, she adopted the Firefox browser
Chinese-English pop-up dictionary to look up meanings of words and the Google search engine
to look for specific terms and their definitions. Like Lisa, Amanda adopted MT+PE with
Google Translate when encountering difficulties in HT. When using MT, she used the pop-up
dictionary to double-check MT output. She then returned to HT when the translation problem
was resolved. After completing an entire text translation through HT, she used MT to check
against her HT output to help with revisions. Table 5.7 shows the screenshots of Amanda’s HT
process with Text 1 (Chinese to English translation) in the pre-intervention task.
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Table 5.7 Screenshots of Amanda’s HT process with Text 1 in the pre-intervention task

Screenshots Commentary

Format Arrange View Share Window Help /1) y} = o) 63% W) i 1

Amanda translates through
HT to this point and is not
sure about her translation
for this term.

@

| Source texts 4 Translations (Target texts)
1. ANIEE Al: Artificial Intelligence
HEBRZE > BENSEAENETT - M During/as the/a (time of) technological development,
BAGE > BERENANDEZE - ARJT » | education methods

BRINBREXEARFNL  BERR2ZER
2 RENRINE > MIFATARBOEL - KK W
RO TFSEESBCAMNE » MRAAEN

RAETR S M2 5 -
Adapt from The Economist: https://www.cw.com.sw/article/article action?
id=5082553
¢ 2.
Ga xg|e education methods other term X By
She uses the Google search
All =) Images & News [*] Videos @ Maps i More Settings  Tools englne tO Iook for

alternatives for this term.

About 1,410,000,000 results (0.74 seconds)

What are the different types of teaching methods?

Commonly used tgaching methods may include class participation, demonstration,
recitation, memorization, or combinations of these.

en.wikipedia.org » wiki » Teaching_method ~
Teaching method - Wikipedia

Search for: What are the different types of teaching methods?

3.

S¥ggle "education methods" % % | She types this term with
quotation marks in the
Google search bar to look
EORIATEONO) reschy (0,21 Soconc) for the definition of this
term.

L Al =) Images () Videos [E News @ Maps i More Settings  Tools

Educational methodk include teaching, training, storytelling, discussion and directed
research. Education frequently takes place under the guidance of educators, however
learners can also educate themselves.

en.wikipedia.org » wiki » Education ~

Education - Wikipedia
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B

4.
She finishes the translation

I Source texts Translations (Target texts) -
L AATIEE T Al: Artificial intelligence for the first sentence.
RERBRZE > BENSNBAESNETTT « B As technology develops, ti thods must
BAGE > NERENAVEZE - IRFE/R » | undergo substantial change.
BRINBEXBIEARENL - BRRRZER
2 REMBIME > MIFFTAREBNEL - KK W
XM B TS S BERE  mBEEEN
FRRETR A AR -
Adapt from The Economist: hitos.//www.cw.com.tw/article/article action?
id=5082553
A 8 5.
 Source texts st (e She gets stuck on this
‘1. Al AIES Al: Artificial Intelligence sentence.
 HERREZIR > BENGREAMEBRETT © B | As technology develops, educati thods must
HANGEE - BERELAPELE - KR + | undergo substantil change. Wit therise of A} a
n IS A
BERNBERRISARIESL » BB ZEM | Research shows that %
2| BN EINE > MIETTAREARL - KK W
ROUS T EESBEAOKE  maFHEEN
FERETR IS R -
Adapt from The Economist: https//www.cw.com. tw/article/article action?
1d=5082553
T Text B Documents 6
DETECT LANGUAGE CHINESE ENGLISH SPANISH v - CHINESE (TRADITIONAL) ENGLISH DUTCH v She tranSIateS this Sentence
using MT (Google
BRINBBE B AREEL X Current education too regards people as clay
Translate).
Misgidn de jiaoyu taigud jidng rén shi zud téotd
= 7.
T Text Document: . .
B2 = She splits the sentence into
DETECT LANGUAGE CHINESE ENGLISH SPANISH = CHINESE (TRADITIONAL) ENGLISH DUTCH Smal Ier Ianguage units in
BRINEE KBS X Current education is too MT.
AR Man as clay
B+ .
" (Like Rory, she appears to
Miqian de jidoyl taigud jiang
rén shi 20 thotd segment the phrase as:
renshi/zuotaotu. The
correct segmentation is:
jiang/ren/shizuo/taotu.)
DETECT LANGUAGE CHINESE ENGLISH SPANISH v - CHINESE (TRADITIONAL) ENGLISH DUTCH 8 . .
She splits the sentence into
BRINSE KRS X Current education is too -
el it smaller language units
*® Make again.
st Clay
Mugqién de jidoyl taigud jidng - - .
(This shows a continuing

zud

Chinese word
segmentation problem as
she retains ‘renshi’, which
is not a word in Chinese.)
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DETECT LANGUAGE CHINESE ENGLISH SPANISH v

BRINBE KB AR L

Misgidn de jiaoyl taigud jing rén shi zud taot

) s B -

= CHINESE (TRADITIONAL) ENGLISH DUTCH v

Current education too regards people as clay

< (]

9.

She puts the Chinese
characters back into the
same sentence to see a
whole sentence translation
in MT.

(She appears unsure about
this MT output.)

google.com,

% YouTube (I Wikipedia

10.
She copies and pastes the

ot pomat oo Adtons Help Al change st e sentence into Google Docs
1005~  Nomalten ~  Adl <o BZUAZ BB E== to use the Firefox browser
g v ' 2 : : C Chinese-English pop-up
dictionary to look up
words while reading.
ERIESE P SETEIN DT RN |
M B shizud (The pop-up dictionary
RN seems to have helped her
eexsmeeeve e understand that ‘shizuo’ is
a two-character word and
it means ‘regard as’.)
8 11.
Source texts Translations (Target texts) She finishes translating
1 AATER ¥ Al Artficial Inelligence this challenging sentence.
BRBRZME - BEOANEAESETIT < Bl As technology develops, educati hods must
A« I R+ | e et (This shows that Amanda

ERNBERBEARFENL  BRRRZEMR
RACRINE > MIFATARERL - KR »
RS TFEEESBEAMRE » MBAREN

Research shows that current education regards people
too much like clay|

performs MT+PE to make
MT output more

REETMERRIRE - appropriate.)
Adapt from The Economist: hutps://www.cw.com.tw/article/article action?
d=5082553
1 d Source texts Translations (Target texts) 12.
1. AAIEE Al: Artificial Intelligence She is stuck on this
BRBRZE > BENSEAMSET T « B | As technology develops, ed: hods must sentence.
EBAGEE > NERERNANEZE - A%ER » |undergo substantial change. With the rise of Al, a
[ ERINME ARG ARIERL » BRI N Research sll:::ws that tu:::t education regar:s people
7| BORIRIMY » MIERTARBARE L R » /W | too much like clay;
RA2 TEBEES %K > mBEREN
RAETR G AW -
| Adapt from The Economist: hitpsy//www.cw.com. tw/article/article action?
id=5082553
1 a Source texts Translations (Target texts) 13.
1 AATES Al Artificial Intelligence She copies the entire

BERRRZMR  AENAESAERETT - B
BANGE > BERENAVEZS - ARET
BRNSREFRESARENEL » BRMRZER

7| EEMRINE > MIFRTARENEL - KRR W
RO TFBEESECAMRE  mRAHREN
FRAETFAS MR - 1

Adapt from The Economist: https.//www.cw.com tw/article/article action?
1d=5082553

T

As technology develops, educath st
undergo substantial change. With the rise of Al, a
I in education has b Y

Research shows that current education regards people
too much like clay;

Chinese source text.

114




google.com

ahoo Mail  § Facebook

w @
nsert Format Tools Add-ons Help

ent

All changes saved

0% ~ Normal text « Arial v mn *~ B

L J 1 2 3

BERRZR > BENS @A\ ATT -
ERINBE KBS ARERL  BRME 2%
RAUB TFEEESBMONRE ===

» YouTube (§ Wikipedia B Google Transiate B Gmail

[\

&' Google Maps M Google Drive Netflix

in Drive

cD

I UA M-

a 5

o
4

RHAIGEE - HERERBLE2E - HRET -
RAEBEAT - MATAEBORL - R B
Mg K -

& sl
| to model (a figure) in clay

14.

She pastes the copied
source text into Google
Docs to read the text with
the pop-up dictionary.

BRIRZN SHOATOAMANA (]  BHAGE  SHRXTALELT - ARAT
ANSERARSANENE SEPNARFAREAE  HLTNABANL KR G
A0S LINESARORE - HRAIENHENNTEY «
A8 MY shio 2
e (12 kb)
AW i
10 burm; to cosk, 16 e, 2 ke 10 rowe, b bt 10 bl (e, mater €2c); fver; 10 1un @ Semrperstie;
1o et vngs o 1o ne’s hawd

BREQRZR > REOSKHANNES T - REAGE  BEEXSALB2S - BAAT
EMNEEAASARERL  BEMNZ ERRZSEPHE - METURBNNE KR A
ROBIY ' -

MRS wai

| fiure; snape; exteralfor; contous
% wa ‘
outside; in additan; foregn; exernal

15.

She reads with the
dictionary and uses it to
look up the meaning for
individual words.

| Source texts
1. ANIEE

Fage  REEENALEZE - fIRET

BRBRZE > BAENAXEGAERNRTT - M

BRINBEXEICARENL - BRRSZ#R
2 BENERIME > MIFFIAEENEL - KE - W
KOS TFEEESBEAMRE  MBHREN

4 Translations (Target texts)

Al: Artificial Intelligence

As technology develops, educati thods must
undergo substantial change. With the rise of Al, a

I in education has b Y.
Research shows that current education regards people
too much like clay; once molded and fired, there is no
way to change its shape, and cannot be reconstructed.
In the future, more and more jobs must face the

16.
She finishes her
translation.

PREARIME - MIFAIMERNRL - KR WRDS IHFSEES
EEROHEE - TR REM AT N -

K@i fazhdin
chéngw shi. Yén
xing shao zhi zhihu jil wiif gibian waixing, ér f&i kéyl chong si de nidntd. Weildi, yi 18i

shi dé dafii gaibian cdi xing. Suizhe Al juéql jidoyl bidngé

oshi, miqidn de jidoyd taigud jidng rén shi zub téotd, si

reform has become a necessity. Research shows that current
education treats people too much as clay and cannot change its
shape after being shaped and fired, rather than clay that can be
reshaped. In the future, more and more jobs will face the challenge
of automation, and the most valuable skills will continue to change.

FRAETRS AR5 - , | challenge of atomization, and the most valuable skills
rjol Vr:r; The Economist: httos.//www.cw.com.tw/article/article action? will also continuously change.|
r , ; ST 17.
DETECT LANGUAGE CHINESE ENGLISH SPANISH v - CHINESE (TRADITIONAL) ENGLISH DUTCH v
She uses MT to translate
BERRZR  AENAXEAMSES T - BEARE  REFREM X With the of science and the way of R R
ADEZE - IRET  ERINRECARARFEL - BRARZE has to change y. With the rise of Al, educational and VIEW an entlre

paragraph translation in
English.

| Source texts
1. ANTEE

FARE BEREABLEZE - RER

AT S A W2 -

Adapt from The Economist: hetps://www.cw.com.tw/article/articie.action?
(d=5082553

HRRRZR > BENSXEAMERATT - B

BRNBERISARFEL SRR ZER
FOEEBIMN > MIEFTAEEMRL - KK W
RO TFBHEHESBHEORE  mBsHEN

Translations (Target texts)
Al: Artificial Intelligence

As technology develops, educati hods must
undergo substantial change. With the rise of Al,
education reform has become necessary. Research
shows that current education regards people too much
like clay; once molded and fired, there is no way to
change its shape, and cannot be reconstructed. In the
future, more and more jobs must face the challenge of
atomization, and the most valuable skills will also
continuously change.

18.

She changes her original
translation ‘a revolution in
education’ to ‘education
reform’.

The example of this Chinese to English translation process reveals that Amanda has expertise

in using technological resources to find an answer to her linguistic inquiries. This is reflected
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in many ways in her translation process. First, Amanda used quotation marks around the search
phrase on the Google search engine to look for results containing that phrase. Second, she used
Google Translate for a sentence translation followed by PE when having difficulties translating
the source sentence, as Lisa did. Third, when she ran into a Chinese word segmentation problem
in a sentence, she put back the characters into the same sentence on Google Translate and used
the pop-up dictionary to double-check the meaning of words in that sentence. Fourth, she
consulted MT output to revise her own HT output, as Rory did. These practices demonstrate
Amanda’s strategic use of technological resources, particularly Google Search and Google

Translate, to solve her linguistic problems in translation. Figure 5.7 displays Amanda’s HT

5. Revising HT
output
ereturning to erevising her

process in the pre-intervention task.

i eusing i eusing MT to

4. Checking HT output

with MT output

eusing MT
dictionaries translate a HT after output to own HT
to look up sentence translation check output
words followed by PE problems against her based on
e using search eusing other are solved own HT MT output
engines to resources to output
look for check MT
specific word/phrase
terms and output
their
definitions
— —— — \ J ——

Figure 5.7 Amanda’s HT process in the pre-intervention task

When using MT+PE, Amanda paid attention to evaluating MT accuracy by consulting the same
resources mentioned above. The difference between pre- and post-tasks was that she used only
Google Translate in the pre-intervention task but adopted two tools (Google and Baidu) in the
post-intervention task. Table 5.8 shows the screenshots of Amanda’s MT+PE process with Text

3 (English to Chinese translation) in the post-intervention task.

Table 5.8 Screenshots of Amanda’s MT+PE process with Text 3 in the post-intervention task

Screenshots Commentary

1.

Amanda obtains paragraph
translations in Chinese from
two MT tools:

A Google

B Baidu
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oo B =

Normal text « Arfal - n v| B -I U A # =
T —

L J 1 2 3 4 s 6
ship. Even enemies can work together when they are all in one boat in imes of danger, let alone
soldiers who have no grievances."

Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping piracy beginning in the late 1990s.
According to USADA, Armstrong used performance-enhancing drugs. The allegations resulted
in his immediate ban from triathlon competition. In August of that year he declined to enter
USADA's arbitration process, which led the agency to announce that it would strip him of all his
prizes and awards from August 1998 forward—including his seven Tour de France titles—and
enact a lifetime ban from cycling and any other sport that follows the World Anti-Doping Code.

W ESAE (REMaTENA)

2012%6H - RERNRMIE (USADA) fEIZMEISITSANMMNEERBEM T 4E1990F /K
BRtae RAR -+ A REMBRIN - RIEUSADANINIE « IR EIER 7 W38 HAEROMY) - BE
AR BRIV IESNMAZIRLE - BFSA - MIBLWIEAUSADANMEES - BEFSE
HEAME I 199878 B EEH B VA A MTAMR- S EMA7ERZETERTE- 125
MUEBETE URBE (HARREMIEH) OECIHMDER -

4

E

2.

She copies and pastes the
English source text and the
Chinese output from Google
Translate into Google Docs to
do PE.

Arial - 1 -

8
a
(5 |
p
n
1
il
m

Normal text  « B I U A »
v 1 2 3 Rl s 6 ~
M- PR AEES (REBETEOA)
2012467  XERMEMERE (USADA) EZFIBHIFARIMA T ERBS N T 1E1990FERFK
Pt R +EA REMBALE « RIEUSADARIRIE » FISHTRA(ER 7R3 ARIRY) - BE
REGRGURERESMBASIALE - BESA - LBLEAUSADARITRET - BRFS
MIZAMEHiG1E 199858 A B HBAAMA R SN-BEMN7TEREZETERGE- RS
RUEBETHE DURGHE (HRRREMES) OECHMED -

M PR (XEETEF)

2012%6F - RERAEMIRE (USADA) 1RIZFBIISAARASEEBSM T L LC0FRR
BREY AR MBRLN - IRIBUSADARINE + FISNITISRAGER 7 MM - 51108 IED
HRIESNBA=IALLE - BESR » MIERSMUSADARIREER  BHUEWBET - 161
B1thit 199858 A ERAMAXRIE - BEMCHtEREEE - LNHRGRLEBTENED

A A 20 SR Rk, D 1 O e ke S bk,

3.

She places the Baidu output
under the Google output for
cross-checking and
comparison.

WiIKIPEDIA

The Free Encyclopedia

English
6090 000+ articles

Espafiol
1602 000+ articulos

Deutsch
2 439 000+ Artikel

BXE

1209 000+ %

Frangais
2222 000+ articles

Pycckuit
1631000+ craved

X

1122 000+ 148

Italiano
1611000+ voci

Polski
1412 000+ hasel

Portugués
1033 000+ artigos

lance d
Lance Apmstrong
i

4,

She employs Wikipedia to
look for information about
‘Lance Armstrong’.
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riders.™ 11191 In January 2013, publicly his i in doping. In April 2018, Armstrong settlec
mu‘:av:y:F a civil lawsuit with the United States Department of Justice and agreed to pay US$5 million to the U.S. government after
gs were by Floyd Landis, a former team member.
Languages o
Rl Contents [hide]
Doutsch 1 Early life
Espanol 2 Career
Frangais 2.1 Early career
abiete Indonenis 2.2 Motorola: 1992-96
:::MMW 2.3 Cancer diagnosis, treatment and recovery
Pyooowt 2.4 US Postal/Discovery: 1998-2005

@X 2.5 Comeback
2.5.1 Astana Pro Team: 2009
2.5.2 Team RadioShack: 2010-11

5.

She picks ‘#13C, (Chinese)’
under the languges selection
to display this text.

wikipedia.org

Transiate & Gma!

#%E HR EmEEv RE XK B WM BaEe

PSRBT HFacobook i BN L EX LG + BRAR—BME

BT BT AL e

MEEH  AHNENER

ENT-REW PN (3588 : Lance Edward Armstrong » 1971598 18H — » AR EN RER HEX
(Lance Edward Gunderson) ) - SREIAURER /A8 H B RNEF - fBERAMEMDRERRMNSLR - &

1999 H2005F MMt XM B WEE MM /T Aol Bk
- BWEF WEF sai ché shdw
i, racing driver
PN 16AEBE SN =R AEEE) - U198 e BE BE diche
HEFLEE - W7E1993F 1996 F MMM T Ak g 2uto race; cycle race; race car

4,

She finds this term “ [ [ %
HiTF, road racing cyclist’ in
Wikipedia.

BREAWTE - 1005H1006FHABTELWEEREEE 7t H i
1995 R BE 1WA - B e e
1996 » fLISEIH MA TR HSHBILIIG LS (20125525
Livestrona (H38 : fBi%45%) B2R) - 199 ) R RN
5.
Google  -memams i She types this term with
Q Al () images @ News [3) Videos Q Maps i More Seftings  Tools qUOtation marks in the Google

About 166 results (0.25 seconds)

www.mobile01.com » topicdetail - Translate this page
Bt EAEREFERIISHCR L REHELERE- Mobile01

BRTEEIREFRELSACR DRMRLE- ROZURLE~ AF TN RS RAMRT
. (BHAMEEEIR)

books.google.com.tw » books - Translate this page

Fhigit B - Google Books Result
ERMAEBERMNXE-MBMNTRBBRFN— K REARRAEE MR FEFEN RS
(Lance Amstrong)2 RRYBARMMIBEOA(RRBAERIE), .

% - B - 2020 - Self-Help

search bar to see results.

(She seems unsure if this term
is suitable.)
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| . v | 11 - o v | =
Normal text Arial B ZUAJ» oo0OBHN =

L 1 2 3 4 5 6 v

2012%6H » RERREMEHE (USADA) {5ZFBIFBRMNEERBSMT 11990F /K
AN RETEMREMBAN - IRIBUSADANIERE - FIBHTFEAGER 7 1838 AERVMY) - B
1SRG BRI IE SMNBASIALLRE - BESA - MIEBEAUSADANIMEEF » BEFSE
bR E g1 199858 A R H B thAVF A MR- AN 7EREZETERTE- RS
REBATE UREHE (ERRREMIEG) OECTHME

T PN (REBTESF)

2012%F6H » XERRERMEE (USADA) 15ZRIBIIFARASBEBSR T LHL0FRFR
PRy HCAR R MIBRLY < ARIEUSADARIERIE » FISHTSRBGER 7 SUERM) - B 12 @ Hfth Iz ED
WRIESIMAZIALEH - BFESA - IEESNUSADARNMMEIRF - EEHREZBIBET - 182

4100049 R IPSLHRRE IR S INISTE . M1F6hohI-(ATEESTE . WAEL R A L RS E TG

6.

She looks at the translation
from Baidu for this term and
copies it.

| J 1 2 3 4 5 6 v
In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping conspiracy beginning in the late 1990s.
According to USADA, Armstrong used performance-enhancing drugs. The allegations resulted
in his immediate ban from triathlon competition. In August of that year he declined to enter
USADA's arbitration process, which led the agency to announce that it would strip him of all his
prizes and awards from August 1998 forward—including his seven Tour de France titles—and
enact a lifetime ban from cycling and any other sport that follows the World Anti-Doping Code.

M- FIBIAYSER (EEBTEF)

2012567 » XERMEMENE (USADA) 15IZFIBHIFARMAY A BRI S I T 41990 FRFK
AN RETENREMBRE - RIBUSADANKIE - FIISHTRTERGER 7 M3 MAEAMY) - B
RSB IIBMRR L SMMAZIALLE - BESH - IBEBE AUSADANINERER - BRFE
KIS 161199858 A M B AFA M HRIA-BEMN7TEREZETERTE- LR
RUERETE WRBE (HRRREMIFE) OETRMES -

7.
She pastes the Baidu output
into the Google text.

(She replaces the Google
output with the Baidu output
for this term.)

Lanos Ammsirong (AMERICAN CYCLIST)
in June 2012 the U S, Ant-Dopi fivo of

In August of that yoar

which
Tour de France tites—and

W RS (XRAT8F)
2012167 + (u

ISADA)

iRt v - ae
RERRE IR
M e EXRN EREA fin g

REREHE ME s, plcy agee dngs n s

et e sk o bR o 2 113 ) phonce s

A

Lanoe Amsyong (AMERICAN CYCUIST)

AR (FEA TR

201206 - REEREMAN (USADA) EFIRINSEONT AREGOI0T 1000 K
BRI AREMAY « AMUSAOAVINE - PN IR TS EEHIN a5
SWNRTERIL IGIAZ ML - 2R REBAUSAD (g0 | o

RMAGE LRAR B Tty
Lot et

A B

8.

She reads the Google text
(marked as A) with the pop-up
dictionary followed by reading
the Baidu text (marked as B)
with the same dictionary.

(She seems to compare the
two MT texts.)
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NG SN (RREHTME)

2012567 » ERMRREMEH (USADA) JEZENNHBREERITIS 10T 11990% KB
IR+ EOREMIAL - MIBUSADANNE » FIBIFISRR(EM THZAEAEIOMY - iBL0s
SWRAETERR L SNMASTALR - BESH « WELBAUSA S & 140

BRI A6 (1996558 R M B ABLOAT A SEFFRISIR-BIZMTE ey ir iven names); variant of M{tong2
LEREHE LUREE (EARREMES) OEAEED - o

like; same;‘s‘mllx; together; alike; with
[ i tong
see % |28M@(hu2 tong4)

BT PSS (REATEF)

2012%6A - EERREMEE (USADA) HRMEMIIHERESEEBSRA T LBL0FRK
BREEYHUARBURMBALN < HRIBUSADARIBYE + PISBIRISARER 7 MM - IH 1512 M I BD
HWRIESNMAZIALLHE - BF8A - MELESINUSADANTERST - ESREBRMET - 88
Bt 19988 AN A RSN - BEMNTERETE - URTRSRIEBTENER

9.
She edits this Google ouput
using the Baidu output.

(She appears to believe this
word choice in Baidu is more
appropriate in the context;
therefore, she replaces the
Google output with this Baidu
output.)

Rt Bt R RRENEROOED) -
MR FNNE (RRETEF) N R (XMATET) 10.
2012468 + . (USADA) " TRODEEAR P p— T .
st (SR Bwoh - eeERACG N e AR - ; TR She continues to read the
W A7 (AR TR A A HHEPRMASTALH - BIFOF - fESSNUSADARI MDY - ESHBMMET - B
u:;;gi i . st g | EEMA - EREEE - A MR TRRER GOOgIe text (A) and Baidu

text (B) with the use of the
pop-up dictionary.

wikipedia.org

HESH, SENENES

% EHENENERARTTRETESEHSBNRESR. (2019%105208)

e

o ®E, WE ROV E

LEEBRSRTE. 2016%6578)
A=Y BREETRTRETIRICUEN, HIRERT RS0,
MBI ((d]c13)) HWRME,

L]

«F ENENMBNESMEDER. XT-ENREAR, A0 =N .

S (RiE: triathlon, FERRE) , XHHWAZH, BEEANIZR, RE=A
EDERNLEE. RELHEREH%X. 87, RE-ENENFER, IDARELSES
R=EINNE, BRANESEARBIENSHRHNELRSN2ZA. B, SEBAR
ARRT-R, YFRREBEARS. IDAESTHRNRESREROMENTN, LS
FREENRBEIARITR.

SURETXHREE T ZBHN RAZDU U, ERFRE, BAZIL NEXE
(Ironman Triathion) RERHEALE) (WTC) MERBIT, WBTWICENNHZHMER
¥, MEAFHENRR, ALRASMEN—F. ERBALINBAZNENESAT
BROERNANEE, € 'BAZH BRATZRSKNREE.

MASRORE, #5%. WERES

11.

She uses Wikipedia in
Chinese to look for translation
for the word ‘triathlon’.

Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that Armstrong and five of his
associates had been part of a decadelong doping conspiracy beginning in the late 1990s.
According to USADA, Armstrong used performance-enhancing drugs. The allegations resulted
in his immediate ban from triathlon competition. In August of that year he declined to enter
USADA's arbitration process, which led the agency to announce that it would strip him of all his
prizes and awards from August 1998 forward—including his seven Tour de France titles—and

enact a lifetime ban from cycling and any other sport that follows the World Anti-Doping Code.

T PIANTSER (REETEF)

2012%6R - REIRMERGRE (USADA) 15ZFIBHRARRAREBEM T 4 1990F XK
YRR RIETFAMREMERE - IRIEUSADARISE » PIIBHTSRAGER T 183814 AEAORY) - BLEHE
EERMIEERIESN=IAZAE - IBESS - thIEBEAUSADARNPRIES » BRFSHEH
WRETSE 199858 B £ H B AFA S AER-BEMN7TERZETERTE-LASRIER
BiTE MREE (HRRREMEH) OEQRMGED -

12.

She changes the Google
output ‘S N =THLLF to <=
THA4=HE’ from Wikipedia for
the translation of ‘triathlon’.

120




Lance Armstrong (AMERICAN CYCL| SUmame Na
NUO

associates had been part of a decade 3
According to USADA, Armstrong usec na
in his immediate ban from triathlon co Yariant of B[na3]
USADA's arbitration process, which le #f na
prizes and awards from August 1998  that; those; then (in that case); commonly pr. [nei4] before a classifier, esp.
enact a lifetime ban from cycling and i i} nuo

(archaic) many; beautiful; how; old variant of #i[nuo2]

surname Nuo

it PSSR (EEBRTEF)

201246 » XMRMEAIIE (Us Prese 9" for grammar and usage notes.

BN RZTFAOREMEER o RIBUSAUmrsmmmme s s e s s e Ae w U s sy
ZEMMUEIERIESN=IARAE - BESH - tIEBEAUSADANGREF - BiI2FEREHM
WEHi51E 199848 B EEH B AR A BT HER- BN 7TERZETERTE- R G RIS
BTE UREHE (HRRREMEE) HEQRMED -

13.

She reads this Google
sentence output with the
dictionary.

(She appears to detect
mistranslation of this
sentence.)

BORT-PIBHAASEE (REB{TEF)

201267 - REIRREMRE (USADA) 1512MIBRTS AR HEBRB SR T L0 FERR

BtaR AR SUEE MIBRER - ARBEUSADARYIRTE - FISHTISRRGERS 7 M - B iRiE B ILED
HWREIESNMAZIALLS - FFESA - MIEESMUSADARNTEER - SEMEBIBET - 183

Bithot1998F8 AEMFTAERINER - BEMNtEREEE  URTRSRIEETENEM

Hit8 R R RERZEROED - |

14.

She reads the Baidu sentence
output and then copies this
part.

v 1 2 3 4 s 6 v

F A M Y W S Ve by F AR S M M I A A R R M M § R SR M S e

in his immediate ban from triathlon competition. In August of that year he declined to enter
USADA's arbitration process, which led the agency to announce that it would strip him of all his
prizes and awards from August 1998 forward—including his seven Tour de France titles—and
enact a lifetime ban from cycling and any other sport that follows the World Anti-Doping Code.

iR PIRTYSER (REBTEF)

2012%6R » EERMEMEE (USADA) 15ZRIBIIHARAAEEB S T 14E1990F KM
YR RETFEARERPRN o IRIBUSADARIBE » FIIBHTHTBA(ER T 183814 AERORNYY - B4
FERMIEMRRIEBNZIAREE - EFSA » MIEEE AUSADANMRER » BERERNE
TG R B4 19988 A M ARRNEE-BEMN7TEREETERSE- LRGSR IERHAT
B UREHE (RRREMGH) OETHMEE -

15.

She pastes the copied text into
the Google text and also edits
it based on the Baidu text, as
highlighted in yellow.

(She appears to recognise that
the Baidu output for this
sentence is more accurate.)

B PISBITSER (REBTET)

201256 » RERREREE (USADA) {EEEFBITARASEEBERT LHEL0FERR

BRtaEYHCARREMIBAER < ARIEUSADARIRE » FIIBITISRAGER 7 EN - SR SR IIED
BWRILSNBA=IALLSE - BESH - MIEESIMUSADARTETEF - EGHIZBIMET - 163

Bttt 199858 B LA A RRINEN - BEMNTEREEE - WHRSRIEBTENER

Hitr @ a7 RRERAROES -

fifE B8%H ban bl
to issue; to proclaim; to enact (laws, decrees etc)
il A8 ban

to promulgate; to send out; to issue; to grant or confer

16.

She reads the last sentence of
Baidu and looks up the
meaning for this word.

(She seems to find this word
unsuitable in context.)

» Google Drive

* YouTube Y Wikipedia

world anti doping code 13X X

4 Most Visited & Gmall

oogle

[ school ™ Yahoo Mail 83 Google Translate ¥ Google Maps

Q Al B News [ Images O Maps [ Videos { More Settings  Too

About 7,920,000 results (0.41 seconds)

nditd.ncl.edu.tw » gsweb.cgi » login + Translate this page

BRLRTHAE - 2EERLHENE

REE (EREHRWENRE) (The World Anti-Doping Code) REMEABUR ... (HE5E
DREREHSRE) TURREM PR MIEE  RBEPEARE (7.

17.

She finds a Chinese
translation for this term by
typing ‘world anti doping
code H 3 (Chinese)’ in the
search bar.
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W PSSR (RRETEE) 18. . .
2012468 - XERMEMRE (USADA) ISREBITSHRREREBSMT (t1900tsp | She finishes editing the
RREIR+ERREMAL - RIBUSADARIIE - FISHTSRRER T 13 MAENHY - 1235 | Google text.
BEBMIEIRR I SNEINREE - FESH - (BB AUSADANITREST » BEREBMRE
TS B 19988 BN A MRS - SIEAtERZESERTE » LRGSR LS
MEFEARETEMSHE (tREDHEREHIRE) 0ED - | (The changes she makes are
marked in yellow, and include

words, phrases, terms,
sentences, and punctuation.)

As shown in Table 5.8, Amanda’s MT+PE process for the English to Chinese translation in the
post-intervention task comprised three main steps. First, she obtained two MT paragraph
outputs from Google and Baidu, using the Google-translated text as a draft for PE and the
Baidu-translated text for double-checking and comparing. Second, she evaluated MT accuracy
based on the source text. To accomplish this, she examined the Google output with the pop-up
dictionary followed by cross-checking and comparing the text with the Baidu output. Amanda
used the Google search engine to look for translations of specific terms as if she was performing
HT. Third, she modified and/or edited the MT output. Figure 5.8 shows Amanda’s MT+PE
process in the post-intervention task. Steps two and three are a repeated cycle for each language

unit being translated.

3. Modifying/editing MT
output

2. Evaluating MT output

e modifying or editing MT
output

e obtaining two MT
outputs from Google and
Baidu

eusing Google text as a
draft for PE

e using Baidu text for

double-checking

e examining the Google
output with pop-up
dictionary and comparing
it with Baidu output

e using other resources to

look for translations of

specific terms

Figure 5.8 Amanda’s MT+PE process in the post-intervention task

Amanda’s translation processes in both tasks indicate that she was familiar with how to use
MT and online resources to assist with translation, including HT and MT+PE. Amanda had
already used MT+PE with Google Translate to complete most of the translations in the pre-
intervention task, while Rory and Lisa mainly used HT with consultation of MT (Google
Translate). This suggests that Amanda was more experienced in the use of MT than the other

three students.
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In summary, the screen recording data show that three students’ translation processes involved
the use of MT before the intervention, while all four student participants used MT+PE to
varying degrees to complete translations after the intervention. Table 5.9 shows a summary of

the students’ strategies for using MT in their translation processes.

Table 5.9 Summary of students’ strategies for using MT in their translation processes

Students’ strategies for using MT in their translation processes Students
e Using MT to translate words/phrases to look for meanings and/or translations Rory, Lisa,
and/or sample sentences when performing HT or MT+PE Amanda
e Using MT to translate a sentence followed by PE (MT+PE) to solve linguistic Lisa, Amanda

and translation problems when performing HT

e Using MT to translate a paragraph followed by PE (MT+PE) to facilitate Rory, Lisa,
: Maggie,
translation
Amanda

e Comparing MT output with HT output or MT+PE output for assisting revisions Rory, Amanda

One thing in common among Rory, Lisa and Amanda is that after the teaching intervention
they each adopted more than one MT tool to cross-check and cross-reference MT output when
evaluating MT accuracy. When using HT as a translation method, the students adopted MT,
especially Google Translate, to look up words and phrases, to translate a sentence followed by
PE (MT+PE), to solve translation problems, and to check against their HT output for assisting
revisions. They adopted other resources such as the Pleco dictionary, pop-up dictionary, and
Google search engine to help with words and specific terms and to double-check MT accuracy.
When using MT+PE as a translation method, the students used MT to translate a paragraph
followed by PE to facilitate translation. In MT+PE, they continued to use MT to look up words
and phrases, and to check against their MT+PE output for assisting revisions. The students paid
particular attention to MT evaluation with the aid of their commonly used resources to judge
MT accuracy and edit inappropriate MT output in the process of MT+PE.

Analyses of the students’ use of MT, especially MT+PE, in their translation processes reveal
the complexity of metacognitive and metalinguistic processes. MT and PE seem to allow the

students to draw on their broader range of linguistic repertoires (at least English and Chinese)
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to understand the L2 Chinese source text more fully and to produce the L2 Chinese target text
more appropriately. The ability to understand L2 Chinese text is necessary for translation from
Chinese to English, and the ability to produce appropriate L2 Chinese production is important
for translation from English to Chinese. Understanding how students use MT for translation
helps me understand how they apply MT to their L2 Chinese learning context more widely.

This is discussed below with multiple data sources.

5.1.2 Students’ purposeful use of MT

Findings in relation to the four students’ use of MT for their learning of Chinese are presented
and discussed in this section. Emerging from the data — comprising screen recordings, focus
group interviews, and questionnaires — are five purposeful uses of MT along with related

strategies. These five purposeful uses involve students using MT:
1) To look up words or phrases (MT as a multilingual dictionary)
2) To support reading comprehension
3) To support written production
4) To cross-check and evaluate MT output
5) To help maintain academic integrity

These uses are ordered here in terms of the size of the language unit involved (from words and
phrases to paragraphs, articles and student assignments), and in terms of language function,
with reading comprehension preceding purposes related to written L2 production including MT

output and academic integrity.

5.1.2.1 Using MT as a multilingual dictionary for words or phrases

For these students, looking up word meanings is usually the first step in making a transfer of
text meaning from one language into another. Indeed, according to the screen recording data,
three students’ (Rory’s, Lisa’s and Amanda’s) primary use of MT was to look for meanings of
words or phrases, namely using MT as a multilingual dictionary. As a long-term multilingual
speaker, Lisa engaged her Dutch language resources in translating from English to Chinese.
Table 5.10 presents screenshots of how Lisa used Google Translate as a multilingual dictionary

to look up unknown words in the English to Chinese translation of Text 4.
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Table 5.10 Screenshots of Lisa using MT as a multilingual dictionary

Screenshots Commentary
. - Lisa uses Google Translate
tulti X .
s to look up the meaning of
this English word.
$ 0 ©
(She appears to find this
Chinese translation “ Z7/#¢,
refine’ to be incorrect.)
NGEL! v - ENGEL: HINEE EREENV 2'
. She translates this word into
stultify X vernederen Dutch
uten.
y @ D)
HERKENNEN  CHINEES  EN NEDERLAN - e 3.
_ i She translates from Dutch to
te niet doen X nullify .
5 English.
+. t
$ <
ENGEL v - ERE 4'
i = She translates from English
nullify X % .
- to Chinese
LA ® (The cursor pauses while she
uses Pleco.)
reticence are on all those faces: lips shut, eyes FREN: RN, RERE& AEAEPNE S.
shaded, each one of the five doing something to hide | —{E A\ Z7EMEHE R ERMIERE C A0 She returns to the task sheet
or stultify his knowledge. One smokes; another . A
reads; a third checks entries in a pocket book; a and translates this word into
fourth stares at the map of the line framed opposite; . CH . 5
and the fifth — the terrible thing about the fifth is that Chinese E‘Z,TE&’ belittle’.
she does nothing at all.
Excerpt from Virginia Woolf's an unwritten novel

As displayed in Table 5.10, to understand the meaning of the word ‘stultify’ in the English

source text, Lisa used MT to make a three-directional translation from English to Dutch, from

Dutch to English, and from English to Chinese. Together with the use of Pleco, she eventually

found a more suitable Chinese translation for the English word. In other words, to understand

the English word and to find a proximal Chinese equivalent, Lisa employed MT, the Pleco

dictionary, and her various linguistic repertoires (L1 Dutch, English, Chinese, and possibly

also French within her mind).
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When responding to the open-ended item in the post-intervention questionnaire, ‘Please write
a few sentences or a paragraph to explain how you use PEMT® (MT+PE)’, Rory and Maggie

reported their use of MT to look up words or phrases:

[1] look up specific terms or expressions (e.g., ‘COVID-19”) [Rory, questionnaire].

I typically use Baidu to search for example sentences to get a better idea if | know if |
am using a word properly...The English in these examples sentences is not very good...
Sometimes I won’t read the English at all, just the Chinese example sentence [Maggie,
questionnaire].

Thus, beyond the specific tasks in this study, Rory uses MT to assist with the translation of
words, phrases, and terminology, while Maggie employs MT to understand how a word is used
in context by looking at sample sentences. However, Maggie only refers to Chinese sample
sentences because she finds that the English sample sentences on Baidu are not always
grammatically accurate. This way of using MT to understand word usage is similar to the way
Lisa used Baidu to look at phrase usage, as shown in the screenshot in Figure 5.9 below. Screen
recording data show that Lisa made use of Baidu to translate the phrase ‘performance
enhancing drugs’ into Chinese and then referred to the Chinese sample sentence to understand

the usage of this phrase.

1 Experts say this sends a message that per are
not accepted. ]

EFBIXEIRT — MR, ERSEESR R A RIEZN,

2 Critics have compared it to taking B & X
S B CHEINSRAEIRNE.

Exercise enhancing drugs

3 There is a move from alcohol and cocair
among younger Wall Street workers. [ )

Figure 5.9 Lisa using Baidu to look for phrase usage

Responses to the closed-ended question?®, ‘How frequently do you use MT for translating
phrases?’ reveal that three students (Rory, Lisa, and Maggie) had increased their frequency of
using MT to translate phrases after the intervention (see Appendix 5.1). Amanda’s usage
remained unchanged in this regard, reporting her occasional use of MT to translate phrases in

both pre- and post-intervention questionnaires. The numerical data in the questionnaires

19 PEMT was used at the early stage of this study but later changed to MT+PE.
20 Responses to closed-ended questions in pre- and post-intervention questionnaires are used only as

supplementary data to support qualitative data.

126



indicate that after the intervention three out of four students find MT useful for looking up
phrases. Interestingly, although Rory indicated in the pre-intervention questionnaire that he had
never previously adopted MT to translate words, the results of screen recordings showed that
he frequently used MT to look up words and phrases in the pre-intervention task. In short, the
multiple data sources showed that the students frequently utilised MT to look up meanings and
translations of words and phrases and to understand the usage of words and phrases by referring

to sample sentences.

5.1.2.2 Using MT as aresource to support reading comprehension

Going beyond the search for word or phrase meaning and usage, the students purposefully used
MT to translate larger language units (e.g., sentences and paragraphs) to help with reading
comprehension. Their strategies for supporting reading comprehension include using MT 1) to
speed up reading to search for reading materials for more in-depth reading; and 2) to check

Chinese reading for improving comprehension.

Speeding up reading to search for reading materials for more in-depth reading

The following data show that students employ MT to speed up reading in Chinese and gain a
general meaning of the reading text when they are searching for and evaluating online

information in Chinese:

MT helps me understand a complex Chinese paragraph, in particular when | need to
read extensively and quickly, for example, searching for information or news [Rory,
questionnaire].

I would put an article title in the MT to get a rough idea and then decide if | want to
read the article [Lisa, interview].

According to these comments, Rory employs MT to speed up reading and understand
challenging texts in L2 Chinese when he looks for online materials from a great deal of
information on the web. Lisa uses MT to quickly get the gist of a Chinese written text and to
decide what to read in more depth, allowing her to accelerate reading, identify the broad
meaning of written text, and select useful reading materials. In short, Rory and Lisa draw on
MT to accelerate reading for text evaluation and selection. When they locate wanted
information, they read it carefully with the use of other tools, as Lisa indicates, ‘if I want to
read an article or a paragraph of an article conscientiously, I will use dictionaries’ (focus group
interview). This reveals that, after she has selected required reading materials using MT, Lisa

will engage in reading activity by herself and by consulting dictionaries.

127



Checking Chinese reading for improving comprehension

The screen recording data revealed that Rory and Amanda both used MT English output to

check their HT output in English after they completed their translations from Chinese to

English (see Section 5.1.1). This may indicate that they are not confident with their

understanding of the Chinese source text, so they refer to MT English output to check if their

Chinese interpretation is accurate. Table 5.11 shows screenshots of Rory using MT to check

and improve his Chinese reading comprehension when stuck on the meaning of the underlined

Chinese source sentence ‘#75& v, HHiHIH G AN HTEM L, 2
i FF ] KL 289 % 1= (Research shows that current education treats people

P,

IEVERERE TR LA

too much like ‘hardened clay’ that cannot change its shape after it has been moulded and fired,

unlike ‘wet clay’ that can be reshaped)’.

Table 5.11 Screenshots of Rory using MT to check and improve reading comprehension

Screenshots

Commentary

Source texts

Translations (Target texts)

L AATHEE
RE SRR  ZENHTAGRIENEAT - M
F AL - ’ﬂ(ﬁﬁmuﬁqufiﬁ‘«_ﬁﬂ_gﬁJr’

M A

SAZCBINY - TIETI LA +Wéﬂ’1§' R zUK
A% TAFASTHER 5 B {LaIPRE - TRA fi’imﬂ’l
?\’Zé‘é/f]ﬂk’??%ﬁ’(% i

Adapt from The Economis
https://www.cw.com. tw/amcle/xmdo action?id=5082553

Al

At the cutting edge of technology development,
education methods require a significant change.
Following Al trends education reform has become
necessary. Research suggests that today overly relies
on human sight as clay, after the form is fired there’s
no way to change the shape. In future, more and
more work has to face the challenge of automation,
and so the most valuable skills will continue
changing.

1.

Rory finishes HT but seems
unsure about the meaning of
the underlined Chinese text.

= Google Translate

R Text B Documents

CHINESE - DETECTED ENGLISH SPANISH FRENCH v
RRRRZE, BENAEAERERTT. BRARBE, B X
FRERALEZE, ARER, BNREOEBARIFE

T, BREmRZE&RERNENY, MIFFTMEBNELT. X

X, DRRSTHFOEEEHAARE, MREREORKER
HETBRLR,

< ENGLISH SPANISH ARABIC

With the development of science and technology, the way of
education has to change drastically. With the rise of Al,
educational reform has become a necessity. Research shows
that current education treats people too much as clay and
cannot change its shape after bei* shaped and fired, rather
than clay that can be reshaped. In the future, more and more
jobs will face the challenge of automation, and the most
valuable skills will continue to change.

2.

He consults Google Transate
for a whole paragraph
translation.

Source texts

Translations (Target texts)

1. Al AT

MERRZE  HENHRGRIESEA T - B
ZALGE  REBERRONEZE - IREERTR
H RIS K A GER L » SR> %Et
FEEMBING  TIETLEMAIE L - KK &
A TAESHEEE B EAVPE - T (ES
FRRETRHG R B -

Adapt from The Economist

https://www.cw.com.tw/article/article action?id=5082553

Al

With developments in science and technology,
education methods must also undergo significant
change. Trends in Al have made education reform a
necessity. Research shows that today’s education
treats people too much like clay, with no way to

change their initial form after it has been hardened,
unable to be re-molded into a new shape. Yet in

future, as more and more work faces the challenge of
automation, the most valuable skills will continually
change.

3.
He revises and finalises his
translation through HT.
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As shown in Table 5.11, after completing translation through HT, Rory referred to Google
Translate output in English to check his comprehension of the Chinese source text. By so doing,
he found that he had misinterpreted the underlined Chinese source sentence because of Chinese
word segmenting problems, as indicated in Table 5.1. He, therefore, made modifications to his
original translation. The revised version showed that Rory significantly improved his
translation by checking with Google Translate. Although the revised version was not a
completely accurate translation, the revision corresponded more closely to the Chinese source
text meaning, compared with his original version generated by HT. This example shows that
the Chinese word segmentation problem prevented the student from understanding the Chinese
source sentence. The problem was only resolved when he consulted MT for a whole paragraph
translation in English. This suggests that referring to MT output in English with a larger
language unit (a paragraph) helps the student improve his understanding of the Chinese text,

thereby improving his L1 English translation.

Responses to the closed-ended question ‘How frequently do you use MT for checking what
you read in Chinese?’ in the pre- and post-intervention questionnaires (see Appendix 5.1)
reveal that Lisa and Amanda reported occasional use of MT to check what they read in Chinese.
In both the pre- and post-intervention questionnaires Maggie indicated that she had never used
MT in this regard. Rory showed a slight increase in the frequency of using MT to check his
Chinese reading between the two questionnaires from never to rarely, although the screen
recording data showed he used MT in this way in both pre- and post-intervention tasks. Taken
together, the screen recordings and numerical data in questionaries reveal that three students
(Rory, Lisa, and Amanda) applied MT to check their Chinese reading to improve
comprehension both before and after the intervention.

5.1.2.3 Using MT as aresource to support written production

The third purposeful use of MT by these four students is to translate larger language units to
help with more accurate L2 Chinese written text production. Their strategies for supporting
written production are: using MT to 1) undertake PE (MT+PE) to facilitate translation tasks;
2) check Chinese writing and assist with revisions; and 3) help with conveying intended

meaning and expressing ideas in Chinese writing.

Undertaking MT+PE to facilitate translation tasks

As presented in the screen recording data in Section 5.1.1, all the students used MT+PE to
complete their translations in the post-intervention tasks. Rory, Maggie, and Amanda used MT
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paragraph output as a draft and then modified and/or edited it to complete their translations,
while Lisa used different MT paragraph outputs as points of reference followed by selecting
what she considered to be the most suitable outputs as resources, and then editing her selected

MT outputs to finalise her translation.

The students iteratively mentioned that whether or not they would use HT or MT+PE to

complete translation tasks would depend on their intentions and the text types:

If it’s a literary text, I would directly use HT; if it’s a news article or a more formal text,
I might use PEMT [MT+PE] [Rory, interview].

For learning Chinese, |1 would consider using HT to translate from English to
Chinese...In the context of translation, I would use PEMT [MT+PE] [Maggie,
interview].

When translating literary texts, I mostly use HT...If my purpose is learning, | would
probably use HT first and then compare the translation made by HT with the MT
translation. But if the purpose is just to complete a translation, | would probably use
PEMT [MT+PE] [Amanda, interview].

It depends on the purposes. For learning, | would translate by myself and using the
words | know. But if | need to translate more quickly...I think PEMT [MT+PE] is better
[Lisa, interview].

From these responses, the students are more likely to use MT+PE in the context of translation
or when their purpose is only to produce a translation. On the other hand, when their intentions
are to learn the Chinese language, they are likely to use HT, possibly followed by comparing
HT output with MT output as indicated by Amanda. Thus, students’ learning intentions play a
role in decisions regarding whether to use HT or MT+PE. In addition to students’ intentions,
source text types seem to be another factor influencing their decisions to use HT or MT+PE as

indicated by Rory and Amanda.

However, regardless of whether it was a literary or non-literary text type, screen recording data
show that three students used MT+PE to complete the Chinese to English translation of Text 1
(magazine article) and/or Text 2 (idiomatic story), and four students used MT+PE to complete
the English to Chinese translation of Texts 3 (biography) and 4 (short novel) in the post-
intervention task (see Section 5.1.1). Analysis of the focus group interview and screen
recording data reveals that even though students state that they will use HT to translate literary
texts and for the purpose of learning Chinese, in reality they used MT+PE to complete most of
their translation tasks. One possible explanation for this result might be that students find

MT+PE more effective and efficient to accomplish translations, as indicated by the data below:
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It [MT+PE] could accelerate translation processes [Rory, interview].
...to translate more quickly... | think PEMT [MT+PE] is better [Lisa, interview].

If the context is to produce translation...I would consider the most convenient and
fastest method... The fastest is of course PEMT [MT+PE] [Amanda, interview].

The comments show that the students consider MT+PE to be useful for translation tasks, and
that they are very likely to use MT+PE when they translate or need to complete translations
swiftly. This finding may suggest that students pay attention to how they can use MT to
enhance efficient and effective completion of tasks.

In addition to using MT+PE to complete translation tasks, Lisa and Amanda also applied
MT+PE when they encountered difficulties in HT, as indicated in Table 5.3 and Table 5.7.
Each student began with HT and changed to MT+PE when having trouble in the transfer of
meaning between languages. For example, when Amanda had difficulties in understanding a
Chinese source sentence with HT, she used Google Translate to get a raw MT output in English.
She then evaluated the MT accuracy followed by editing the MT output to complete her

sentence translation (See Table 5.12 below, excerpted from Table 5.7).

Table 5.12 Screenshots of Amanda using MT+PE to solve translation problems when using HT

Screenshots Commentary
1.
1 ‘)Source texts Translations (Target texts) Amanda gets stuck on this
[ 1. AANTES Al: Artificial Intelligence sentence.

HERBEZER > RENAXEAERETT - B |as technology develops, education methods must
EAGE  RERERASNEZSE - A% » | undergo substantial change. With the rise of Al, a

revolution in education has become necessary.

ERNREKBIEABRERL » BIME T B | roany o s
FAREIME - MIEATLEENRL - R 0
RS TEOEESHEORE  H8HRELN
SRS TR -

Adapt from The Economist: https://www.cw.com.tw/article/article action?
1d=5082553

 Text B Documents 2

She translates this sentence
using MT (Google
Translate).

DETECT LANGUAGE CHINESE ENGLISH SPANISH v CHINESE (TRADITIONAL

BRI BE KB ARERL X Current education too regards people as clay

Miigidn de jidoyu taigud jidng rén shi zub téotl
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P Text B Documents

3.
She splits the sentence into

DETECT LANGUAGE CHINESE ENGLISH SPANISH - - CHINESE (TRADITIONAL) ENGLISH DUTCH Sma”er Ianguage units in
BRINBE KBS X Current education is too MT.
AR Man as clay
femat .
: (Like Rory, she appears to
Migian de jiaoyu taigud jiang
segment the phrase as:
renshi/zuotaotu. The
correct segmentation is:
jiang/ren/shizuo/taotu.)
) ) ) 4,
DETECT LANGUAGE CHINESE ENGLISH SPANISH Vv g CHINESE (TRADITIONAL) ENGLISH DUTCH . .
She splits the sentence into
BRINEE KRS g’ Current education is too -
re ikt smaller language units
fE Make again.
[k Clay
A (This shows a continuing
Chinese word
segmentation problem as
she retains ‘renshi’, which
is not a word in Chinese.)
5.
DETECT LANGUAGE CHINESE ENGLISH SPANISH v - CHINESE (TRADITIONAL) ENGLISH DUTCH She puts the Chinese
BRINREKBREARERL Current education too regards people as clay characters back to the
Mol e o Ak g e ol 2 ol same sentence to see a
) LR O | whole sentence translation

in MT.

(She appears unsure about
this MT output.)

© & google.com t v @
™ Yahoo Mail § Facebook * YouTube (I Wikipedia ® Google Transiate B8 Gmail & Google Maps M Google Drive
ument
v Insert Format Tools Add-ons Help All changes saved in Drive
100% ~ Normaltext « Artal - 1" - A & o v | = 55
B I U al- ===
1 v 1 2 3 4 ] 6

ERtBE Aais AR Em 1|

fIE RIE shizu

to regard as; to treat as

M | shi

to look at; to regard; to inspect

6.

She copies and pastes the
sentence into Google Docs
to use the Firefox browser
Chinese-English pop-up
dictionary to look up
words while reading.

(The pop-up dictionary
seems to have helped her
understand that ‘shizuo’ is
a two-character word and
it means ‘regard as’.)
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7.
She finishes translating

Source texts Translations (Target texts) |

1. AATESR | Al: Artificial Intelligence this challenging sentence.
BRERZIR  AENAXSAENETT - M As technology develops, education methods must

EAER PERERANEYE - fi55%x »  undergo substantial change. With the rise of Al, a (ThIS shows that Amanda

revolution in education has become necessary.

E!ﬂﬂ‘]ﬂﬁxﬂ%tﬁf'ﬁmi ? ﬁﬁ?miz@ﬁ Research shows that current education regards people performs MT+PE to make
FENRINE > MIFFT AL - KRB » W | too much like clay

RS TEEES BN - TR L the MT output more
FREETMG A BT - appropriate.)

Adapt from The Economist: hutps://www.cw.com.tw/article/article action?
id=5082553

As shown in Table 5.12, Amanda used MT to get the gist of the source sentence and a raw
translation, followed by a series of MT evaluations, from Steps 3 to 6. The MT evaluation
process involved the use of MT itself and also the pop-up dictionary to look up the meaning of
words and phrases to better understand the source text. Following the several steps of MT
evaluation, Amanda edited the MT output to complete her sentence translation. This example
suggests that in this cognitive and linguistic process the student draws on her repertoire of
English and Chinese languages in combination with digital resources (MT and dictionaries) to
solve her language problems. The use of language capabilities in two languages and online-
based resources seems to help the student bridge the gap between L1 English and L2 Chinese.

Taken together, multiple data sources show that the students employed MT+PE as a strategy
combination when they wanted to complete translation effectively and when they encountered

translation problems during HT processes.

Checking Chinese writing and assisting with revisions

Screen recording data show that Rory used MT output in Chinese to check his Chinese
translation produced by HT in the pre-intervention task and by MT+PE in the post-intervention
task. Table 5.13 presents screenshots of Rory employing Google Translate output to check his
HT output in Chinese and to assist with revisions of the first long sentence.
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Table 5.13 Screenshots of Rory using MT to check HT output in Chinese and help with revisions

Screenshots

Commentary

3. Lance Armstrong (AMERICAN CYCLIST)

Langce Armstrong, (born September 18, 1971, Plano,
Texas, U.S.), American cyclist, who was the only rider
to win seven Tour de France titles (1999-2005) but
who was later stripped of all his titles after an
investigation revealed that he was the key figure in a
wide-ranging doping conspiracy while he compiled
his Tour victories. Armstrong entered sports at a
young age, excelling in both swimming and cycling,
and by the time he was a teenager he was competing
in triathlons and swimming competitions. Before his
high-school graduation the junior national team of
the U.S. Cycling Federation had recruited him.

Source from Encyclopaedia https://www. com/biography/Lance-

Armstrong

TS PR B (SRS R )
BT P ARTR B (4 19714 9 5 18 H » =
T8I Plano i) - HESHEHES - E—RATRE
FEEHEEEE (1999-2005) MR HR#iEA]
BTG BRI RRA [F] i R BT BT
PRI A - PRELATASSRREUN T - IS
RN ARSI - ARk B B AR B

% UEGE RO ESRA =TI ELEE -
TEM PR SR - EEE HER S NEERR
BKERH

1.

Rory finishes HT in Chinese
and copies the paragraph-long
English source text.

FRENCH v s

‘h

DETECT LANGUAGE ENGLISH SPANISH
Lance Armstrong, (born September 18, 1971, Plano, Texas,
U.S.), American cyclist, who was the only rider to win seven
Tour de France titles (1999-2005) but who was later stripped
of all his titles after an investigation revealed that he was the
key figure in a wide-ranging doping conspiracy while he
compiled his Tour victories. Armstrong entered sports at a

CHINESE (SIMPLIFIED) ENGLISH CHINESE (TRADITIONAL) v

S PISETSEY (£TF1971498180, XEBRFEHMER
W) , XEBTETF, HER—RE7TIREETERTE
(1999-2005) WEF, BRTBEERMUERKRIEFTHE

BE KA MIEBECE RN R 2SI R
A¥. FIISHTESES (Armstrong) RAVOEHRIRSINEEIE

5, ERANBETEAEBRNLE, BT H1L5MN1E,

2.

He pastes the source text to
MT (Google Translate) to
obtain a translation in
Chinese, and then copies the

young age, excelling in both swimming and cycling, and by the MRSINT SASTHASER, @Ry, £58 MT Chinese output.
time he was a teenager he was competing in triathlons and TEBRASN—REEERAREBE 71t
swimming competitions. Before his high-school graduation W= .
Lén sFamasitéléng (sheng yi 1971 nid
the junior national team of the U.S. Cycling Federation had nub), Meigué zixingchashdu, ta
recruited him. quanjin (1999-2005) de cha
Show more
3 ) 611/5000 <)

3. Lance Armstrong (AMERICAN CYCLIST)

Lance Armstrong, (born September 18, 1971, Plano,
Texas, U.S.), American cyclist, who was the only rider
to win seven Tour de France titles (1999-2005) but
who was later stripped of all his titles after an
investigation revealed that he was the key figure in a
wide-ranging doping conspiracy while he compiled
his Tour victories. Armstrong entered sports at a
young age, excelling in both swimming and cycling,
and by the time he was a teenager he was competing
in triathlons and swimming competitions. Before his
high-school graduation the junior national team of
the U.S. Cycling Federation had recruited him.

Source from
Armstrong

ia https://www.bri com, Lance-

=

W PR B (SEEREa B )
W PR B (ZE 197148 9 H 18 H » £E
ME— ﬁ@tgg

f?JH Blao FE) %%@E%‘

m@m @%jﬁﬁm g Hfﬁw?
RN R B Ak LS B AR
% DEFFRCESESAZTRIEK LT -
FEA P ER R IEAT - KB E R S S IEERE
BE R

ZHTREETR R (£ F 197149 H 18 H » £H
BREFETINESEE) - EEETES - thEg—
IRE 7 NHREETEFEE (1999-2005) HIE
F o EETFEEERMERERE TAETER
7 R R K O] BB AR T2 RIS IR
HISRBAY) - PR B (Armstrong) fR/INAYES
BERSNEFZE) - AR ETER R
Bl > BT HILS R » ST %A=
TURIFEKELTE o Efm Pl Al » ZEETF

He puts the MT ouput under
his HT output to compare.

(The words highlighted and
underlined are the differences
between HT and MT for the
first long sentence.)
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4.

Google 48 BFEF X & Q
He uses Google Search to
Q Al Bimages @ Maps E News [ Videos i More Settings  Tools check the MT output ¢ E ,’T]TE
About 19,200,000 results (0.58 seconds) %5, CyCliSt’ .
zh.wikipedia.org » zh-tw » J&#:H] ~ Translate this page
BRE- #EER, BENERES
AEYL (1988F11H2H ) , HERSEHRBRRW, HEBFRRESHA/EE hIGR
F. 2014F 1 BIREH ... 20145, HETSFRETHFHERARRGNR, NBEREFEN
B, EXRAMEETUARAN—8, thRASMEME ..
BAEH BFYF  HLH
www.cycling-update.info » collection v Translate this page
KOMEEZE P ABIRAY & I%F- BES-Cycling update
Oct 25, 2017 - A A20 P EREIH {7 :M;ﬁ:t!ﬁﬁﬂmeﬁ]KOMi%r‘#ﬁiJ‘Iﬁlﬂ}il!]%%ﬁ. &
FIASIRIEEE. BT, BRN =81 BEARSUENIES ...
5.
Google % prEE Xx & Q
He uses Google Search to
QA Al Eimages Q Maps B News [JVideos i More Settings  Tools |00k for informa‘[ion about
About 6,920,000 results (0.41 seconds) thlS teﬁn ‘%ﬂ@éi%, CyCliSt’.
zh.wikipedia.org » zh-tw » J&#E] ~ Translate this page
BRE- #EER, BHNERES .
WEH (1988F11H2H —) , HERSEHRBREW, KRB FRRBOAAMEHN .. (He does not see thlS term on
20145, (REHIRAERE THMRARREN, MBEEREFENRE, EXRASERETHA the Search resu'ts as thls is not
BBAN—8, bRASRNEPRUGNSZ—A: HIEARN .. . i
AN RENE  LELH a suitable translation for
www.giantcyclingworld.com» news v Translate this page ¢ CyCliSt’ )
BRNFHERFE—RBEER- B 8175 Giant ...
Oct 17,2017 - ... SunwebiSHIBAABRELEIAL, AHRENHBER—BRRETNF, ..
ZEGIANTRRRI-218, EAREISRTEE DR RaTE .
DETECT LANGUAGE CHINESE ENGLISH SPANISH v =g CHINESE (SIMPLIFIED) ENGLISH CHINESE (TRADITIONAL) 6 .
o He uses MT to look up the
FIZF X deprivagon i . .
p— meaning of this MT Chinese
B5dus Deprive OUtpUt.
3 <) /5000 - MPROVE THIS TRANSLATION LD
DETECT LANGUAGE CHINESE ENGLISH SPANISH v g CHINESE (SIMPLIFIED) ENGLISH CHINESE (TRADITIONAL) 7 .
He uses MT to look up the
sk g X title ) - P .
meaning of this MT Chinese
kA
R output.
UBE D veo0 BT M) a
DETECT LANGUAGE CHINESE ENGLISH SPANISH v « CHINESE (SIMPLIFIED) ENGLISH CHINESE (TRADITIONAL) 8 )
He uses MT to look for a
ile victori * ] . . .
SRR L translation of this phrase in
Zhéngishengl the source text and copies it.
4 <) 17/5000 - D) @

135




Google B % | & &
LAl Eimages E News [ Vvideos @ Maps i More Settings  Tools
About 74,900,000 results (0.43 seconds)

www.douban.com ; note ~ Translate this page

[M5] RFAAISEE: BARESHRASE) - Bic- =W

5 AR BHREEAMASWE) HEF. WERN, BERETA
A7, EMRTFRNEERAERNST FRATA,

www.juksy.com » archives v Translate this page

BSFIEMG TRORRAGS) BEE DEEHRBEE .. - JUKSY HE
B XHBIGBANG MM BB LS BEHNE, BESHESHARNR, PEASHER
MBF, BERWAETRNEESEEDPNGEEA, 1§65 ..

9.

He pastes the MT Chinese
translation to the Google
search bar.

(He does not see this phrase
on the search results as there
is no such word collocation in
Chinese.)

3. Lance Armstrong (AMERICAN CYCLIST)

Lance Armstrong, (born September 18, 1971, Plano,
Texas, U.S.), American cyclist, who was the only rider
to win seven Tour de France titles (1999-2005) but
who was later stripped of all his titles after an
investigation revealed that he was the key figure in a
wide-ranging doping conspiracy while he compiled
his Tour victories. Armstrong entered sports at a
young age, excelling in both swimming and cycling,
and by the time he was a teenager he was competing

MR (ERETES)
TSR R (AR 197148 9 B 18 H - 2
EEENGSE) - EEETET - 2
B/ : 1999-2005) s
T AR E AR B B A A S B R S b R R
BT RET BISRORAY) - RIS
EEFEp IR N A EB R 1B
HEFEAEE L > DB ERCAS A=
TR ELEE « AEf R p BaAT - B
AUNEFERRBEREMT -

10.
He finishes the revision of his
first sentence translation.

(He replaces his translations
with MT outputs, as shown
by the words in yellow and

in triathlons and swimming competitions. Before his
high-school graduation the junior national team of
the U.S. Cycling Federation had recruited him.

underlined.)

As shown in Step 3 in Table 5.13, Rory’s translation made by HT had problems in vocabulary
and grammar. He did not translate the place word ‘Plano’, and the words he chose (as

highlighted in yellow) were not suitable in terms of situational appropriateness?! (i.e.,

appropriate use of words for the context). For example, this word in the HT text 47 2 #Z,

gidanchezhe’ refers to people who ride a bike, while the word provided by MT ¢ £ 7/7-#F,
zixingcheshou’ refers to cycling professionals. In terms of grammar, the sentence in HT as
indicated by the underlined text was too long and complex for easy understanding. However,
MT used a relative clause ‘ Z... /7HF, shi...de cheshou, a cyclist who...” to separate the long
sentence into two sentences and to make the meaning clearer, although the second part of the

MT sentence was inaccurate in sentence structure. To further complicate matters, the sentence

in HT “ 7 & 2/ 5% 7, suoyou jiangpai quxiao le, all medals cancelled” was grammatically

2L In accordance with the rubrics for translation assessment in Chapter 4, the category ‘situational
appropriateness’ refers to pragmatic competence. This includes making appropriate phrasing, word choice, and

collocation in terms of sociocultural references, discourse, and register.
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inaccurate and needed to be changed to a passive voice sentence ‘ #4K 1 /7 7 2/, bei quxiao
suoyou jiangpai, all medals were cancelled’. MT translated this sentence into “fth # 5%/ /7 /7

A 7 1 Z51#7, ta bei boduo le suoyou guanjun touxian, he was stripped of all champion titles’.

By comparing his HT and MT output, Rory revised his own translation based on the MT output.
Before making changes to his translation, however, Rory employed MT and Google Search to
look up the meaning of the MT output and double-check its accuracy, as shown in Steps 4 to
9. Following MT evaluation, he then revised his HT output as shown by the highlighted and
underlined text in Step 10. This example shows that Rory uses MT with caution and double-
checks MT output before accepting its translation. In addition, Rory’s revised translation shows
improvement in terms of situational appropriateness (i.e., appropriate use of words for the
context), and grammar and mechanics (i.e., writing conventions). The scoring data are

presented and discussed in Section 5.2.

Rory’s strategy for using MT output in Chinese to check and revise his own Chinese translation
has similarity to Amanda’s strategy for using MT to check and revise her Chinese writing

assignments:

If | feel uncertain about a part of my written work, 1 will use MT to write English first
to get a Chinese translation and then compare my Chinese texts with the MT Chinese
translation. If I think the translation of MT is better, | will then revise the sentences |
originally wrote [Amanda, interview].

When Amanda is not confident with her Chinese writing or not sure about the accuracy of her
meaning expression in Chinese, she will compare her own Chinese writing with the Chinese
translation produced by MT to help with revisions. This way of using MT is the same as her
use of MT output in English to check her HT English output in the translation task (see Table
5.7), although adopting MT output in L1 English to check against HT output in L1 may focus
more on checking the accuracy of L2 reading comprehension, as discussed in Section 5.1.2.2.
Moreover, Lisa explained that she uses MT to translate her Chinese writing back to English to

see whether her writing corresponds to her intended meaning:

Sometimes, when | finish a speech draft or an essay, | will put it in the MT to check if
the meaning is similar to what | want to express and make a comparison between
English and Chinese [Lisa, interview].

Thus, Lisa refers to MT English output to check the accuracy of her meaning making in

Chinese. Lisa’s strategy is to directly check her meaning making and meaning expression in
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Chinese. This differs from the strategies of Rory and Amanda, in which they use MT to
translate their meaning making from English to Chinese to compare their own Chinese output
with MT Chinese output for making revisions, particularly in word choice, word usage, and

grammar.

Reponses to the closed-ended question ‘How frequently do you use MT for checking what you
wrote in Chinese?’ reveal that three students (Rory, Lisa, and Amanda) showed an increase in
the frequency of using MT to check their Chinese writing between the times of the pre- and
post-intervention questionnaires (see Appendix 5.1). This suggests that the three students may
find it beneficial to use MT to check and compare their Chinese writing and to assist with

revisions after the intervention.

Helping with conveying intended meaning and expressing ideas in Chinese writing

Rory stated that, to assist their Chinese writing assignments, some fellow students use MT to

write their thoughts in English to obtain a MT Chinese text as a draft which they follow by PE:

I also heard that some students would write an English sentence or paragraph first. If
they don’t know how to express themselves in Chinese, they would write in English
and put it in the MT to get a Chinese translation, followed by post-editing [Rory,
interview].

Although Rory did not say he applied MT+PE in his own Chinese writing, he indicated that
other students utilised it to sort out their problems in conveying meaning in Chinese. Similarly,
Lisa, for example, employed MT+PE when having trouble making a transfer of meaning from
English to Chinese. Figure 5.10 shows Lisa obtaining a raw MT Chinese output from Google
Translate when having difficulties translating the English source sentence in Text 4. According

to the screen recordings, she edited the MT output, together with the use of Pleco, into < 7 /7
M B 231 [ 75 48719 14 f (disigeren dengzhe duimian luxian de ditu, the fourth person stares

at the map of the line opposite)’.

TAAL HERKENNEN HINEES ENGELS NEDERLANDS v - ENGELS CHINEES (VEREENVOUDIGD NEDERLANDS v

a fourth stares at the map of the line framed X U9z —iT &N EEENZAIHEE
opposite
Sif z
UBE D ' : D) o 7z

Figure 5.10 Screenshots of Lisa using MT to get raw Chinese output for PE
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Based on the meaning of the source text, Lisa edited the inaccurate MT output ‘ // 7+ 2 —
(sifenzhiyi, one fourth)’ to < ZE /77~ A (disigeren, the fourth person)’ and /&2 1926 #9145
(huazhe de xian de ditu, map with drawn lines)’ to ‘ Z54&//7/4 /A (luxian de ditu, route map)’.
Although she did not translate the word ‘framed’ and the phrase ‘ #5449/ /# (luxian de ditu,
route map)’ should have been changed to ¢ Z#&/ (luxiantu, route map)’ in the PE version,
Lisa produced a Chinese translation that was close to the meaning of the source text, with the
aid of MT. This example shows Lisa drawing on her language capabilities in English and

Chinese (possibly with L1 Dutch in her mind) to modify MT Chinese output to finish

conveying the sentence meaning in Chinese.

5.1.2.4 Using MT as aresource to cross-check and evaluate MT output

Having seen that the students use MT to assist comprehension and production, it follows that
evaluating the accuracy of MT seems important to them. As such, their next purposeful use of
MT is to cross-check and evaluate MT output. The screen recording data in Section 5.1.1 show
that when the students used MT, they would habitually double-check the MT output. In other
words, they do not believe MT to be error-free, so they use it with caution. This is supported

and explained by the remarks of students:

I always use PEMT [MT+PE] when I use machine translation because I don’t trust it
to be 100% accurate [Amanda, questionnaire].

I think PEMT [MT+PE] is always necessary, since MT tools still don’t give the most
accurate translations [Lisa, questionnaire].

Amanda and Lisa believe post-editing (PE) to be essential when consulting MT. All four
students agreed with the proposition in the closed-ended item in the post-intervention
questionnaire: ‘I always do post-editing or proofreading when I use MT’ (see Appendix 5.1).
Two strategies were identified in relation to how students evaluated MT output to increase their
translation accuracy. These were: 1) pre-editing of MT input; and 2) using more than one MT

tool and additional online resources.

Pre-editing of MT input

The screen recording data demonstrated that when Amanda noted an inaccurate MT Chinese
output, she pre-edited the source text (i.e., pre-editing of MT input) to make it clear in meaning.
As shown in Figure 5.11, Amanda obtained an incorrect Chinese output ¢ —7## (yichou, a draw)’

from Google Translate, so she subsequently added the word ‘person’ to the source text (MT
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input) to make it transparent in meaning. She then received a more accurate MT output * —74

N IFE (vigeren chouyan, one person smokes) .

one smokes . —h

—ann

one person smokes . —fEAE

Figure 5.11 Screenshots of Amanda pre-editing of MT input to improve MT output

This example shows that Amanda applied the strategy of pre-editing MT input by editing the
source text into a semantically clearer sentence to increase MT output accuracy. This finding
suggests that pre-editing of MT input requires semantic and syntactic analysis capabilities in

both languages so as to edit the MT input and judge the accuracy of MT output.

Using more than one MT tool and additional online resources

According to screen recordings, Rory, Lisa, and Amanda used Google Translate and additional
resources such as dictionaries and Google Search to help with translation in the pre-intervention
task; however, they changed their approach in the post-intervention task to adopt more than
one MT tool together with their commonly used resources to complete translations. As
indicated in Table 5.11, Rory referred to the English output of Google Translate to check his
understanding of Chinese source text in the pre-intervention task. By so doing, he improved
his comprehension of the Chinese text; however, his Chinese to English translation of the text
was not fully accurate in terms of the source text meaning. This might be that because Rory
consulted only Google Translate, he could only refer to MT output from this tool. The use of a
second or third MT tool might have offered increased opportunities for accuracy. In the post-
intervention task, Rory adopted the use of multiple MT tools (see Table 5.14).
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Table 5.14 Screenshots of Rory using multiple MT tools for MT+PE from C to E

BALEZE, ELLREHAREANTRE,

A

ERHAUR, BASKAMZIAN. —NIRESANNEY. TARAR
B SRATINAANBANRESRS, ADEPLRTRSMARSARS
BRI AMEARTHEPERINEE, RENREARLEZE, Eon
BARERBARE,

B

DETECT LANGUAGE CHINESE ENGLISH SPANISH v =

EERERR, AESATHEZNE, —NIRESEANOLE, IR X
DRRR, SHET IRSINERRARAE, TORRRATHE
RANSERBNS L. ABETATRSRERNNE, INEFEE
HASEZE, BUSEEFRERNTERE. |

Show more

v ©
C

Chinese Traditional (detected) ¢ ) &

§{E§g§§, BEANTHZSE, — TS
al J;E
BgJE&ﬁ RBH, TEIHBRATHREHARS
WEEHS T, AUGETRE PR R EIHRAIAE,
%ggEQERRIZ\EZ;, A OB E R (BRI

115/5000

D

WE, TRRRRE, EHETIRES &

factory model and national education, i.e. schools provide qualified workers
for factories. The rise of Al may also bring about the same effect, making

reform y, and reform with
appropriate education.

Education has changed in response o technological developments, just as industry
replaced agricullure in the wake of the industrial Revolution. This lod to the
popularization of tha factory model and state education, in which schools provided
sultably qualied workers for factories. The rise of Al is likely 1o have the same effect,
making educational change necessary and bringing about change in sexualty
education

ENGUSH CHINESE (TRADITIONAL) CHINESE (SIMPLIFIED) v

In response to the development of science and technology, the w
education method has also changed, just as the impact of the

industrial revolution, industry replaced agriculture. This gave birth to

the popularity of the factory model and national education, that is,

schools provided workers with suitable qualifications. The rise of Al

may also bring about the same effect, making educational reform a

necessity, and using ion to promote

reform.

© 0z <
English ¢ /j ‘)) rﬁ

In response to technological developments, the
way education has changed has been followed,
with industry replacing agriculture, as has been
the result of the Industrial Revolution. This has led
to the popularization of the factory model and
national education, i.e. schools provide suitably
qualified workers for factories. The rise of Al may
have the same effect, making educational change
necessary and promoting educational change
with appropriate sex education. I

Screenshots Commentary
ESRRER, ANAATHZAN, - NIRESBENEN, IR In response to the development of science and technology, the way of 1'
DARE, BHET ITRAHERARRSN, THHSRATHE education has also changed, just as the impact of the industrial revolution, - -
HANSERBON T, AGRTHEENREENNE, RRARE industry has replaced agriculture. This has led to the popularization of the Rory obtains different

paragraph translations in
English from four MT tools:
A) Baidu

B) Youdao

C) Google

D) Microsoft

Source texts

Translations (Target texts)

1. ATER

RAER B R, #E AN YO8, —mT ¥
GRS, THERRE, ERET TR
B ¥ R SRR FEH, AR S 2% TR it
B A MR 0% T, ARG aTRER A R
S, RECH B RS L EZW, WLOENH
ARNEREH B,

Adapt from The Economist:
https://www.cw.com.tw/article/article.action?id=5082553

In response to the development of science and
technology, education has alsﬁchanged, just as the
impact of the industrial revolution, industry has
replaced agriculture. This has led to the
popularization of the factory model and national
education, i.e. schools provide qualified workers for
factories. The rise of Al may also bring about the
same effect, making education reform necessary, and
promoting education reform with appropriate
education.

2.

He chooses Baidu output as a
draft and puts it on the task
sheet.

(He seems dissatified with his
choice.)

Source texts

Translations (Target texts)

1. ATER

RER s, #HE ARk, —mT¥
HaERARE, TERRRYE. EMAET IR
P K BRRFEHE, FRRN S5 TRt
B A MRk T, Al WEEIRA T REH 3K Rk
PRORE, EECHBER AL ZH, W LUE M
BRAT R E B,

Adapt from The Economist:

https://www.cw.com.tw/article/article.action?id=5082553

In response to the development of science and
technology, education methods also change, with
industry replacing agriculture, as has been the result
of the Industrial Revolution. This has led to the
popularization of the factory model and national
education, i.e. schools provide suitably qualified
workers for factories. The rise of Al may have the
same effect, making educational change necessary
and promoting educational change with appropriate
sex education.

3.
He changes to use Microsoft
output as a draft.

(He still seems dissatified
with this MT text.)
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Source texts

Translations (Target texts)

. ALER

RIMERL B i e, #0H 5 IR S8, —mT ¥
HIERAE, TERYE, EMA T IR
PR R RBIRET, JRBDH A% TRt
Bl @R T, ALEEIRA AT R Ak
MOROME, REEBER AL EZE, LB
HAAR AR B,

Adapt from The Economist

https://www.cw.com. article/ar ac ?id=5082553

Education has changed in response to technological
developments, just as industry replaced agriculture in
the wake of the industrial Revolution. This led to the
popularization of the factory model and state
education, in which schools provided suitably
qualified workers for factories. The rise of Al is likely
to have the same effect, making educational change
necessary and bringing about change in sexuality
education. I

4,
He selects Youdao output as a
draft to do PE.

Source texts

Translations (Target texts)

. ALE
RHRH R R, B8 H A2 &8, —mT¥%
HMERIOME, TRRAMBE, EMET TR
HERCHO W R RS, R B S TR Gt
BB sH% T, Al BERIRA TAE s R B
HORHE, TREEFBERA VBT, WUEME
Fh AR A B,

Adapt from The Economist.
https://www.cw.com.tw/article/article.action?id=5082553

Education methods change in response to
technological development, such when industry
replaced agriculture in the wake of the Industrial
Revolution. This led to the popularization of the
factory model and state education, in which the role
of schools was provide suitably qualified workers for
factories. The rise of Al is likely to have a similar
effect, making educational change an unavoidable
necessity, and bringing about

5.

He post-edits the Youdao text
and gets stuck on this Chinese
term ‘i /1 # 5, adaptive
teaching/learning’. He refers
to the translations produced
by the other three MT tools.

6.
j U
Google e X|® R He uses Google search to look
LAl Eimages & News [ Videos Q Maps i More Settings Tools for Informatlon abOUt thIS
term and finds an English
About 18,900,000 results (0.41 seconds) -
translation.
blog.xuite.net » study » 15709843-... v Translate this page
45 (Adaptive Instruction)ifiiA@ BIEERAE:: MR EXuite ...
MRS EENNE, MEERS—ERENENER, EMKESENES, EREBMNEE
BusE. EEOENFERNEERE, TN ARERS: 1
www.ater.org.tw > 3EF S H» i#tE.. ~ pPoF Translate this page
BUHREERRISEHARERZCR - S2UETRES
Fiif DRENE) , RERMSE FUVSEENSHARRNEE, & ARREARLE, &0
BUBERE. (FEH. 3RHET, 2010) . FAKXZ. ladaptive education; 3 ..
by i1/ - Cited by 2 - Related articles
www.gvm.com.tw # 5 ) FFHF v Translate this page A
GO gle adaptive education X L Q 7

2 Al G images [ News

About 172,000,000 results (0.53 seconds)

() videos

Q@ Maps i More Settings  Tools

Adaptive learning, also known as adaptive teaching, is an educational method which
uses computer algorithms to orchestrate the interaction with the learner and deliver
customized resources and learning activities to address the unique needs of each

learner. »

en.wikipedia.org » wiki » Adaptive_learning ~

Adaptive learning - Wikipedia

He looks for the meaning of
this English translation using
Google Search.
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Source texts

Translations (Target texts)

1. ALEE

RIMER B3 i, #0E 7 Rh 2 o8, —mnT3¥
HAERAEE, TREBRR¥E, EMAETIMR
P R R FBE, TREN B % TR O
Bl 0% T, Al MR A ATREAY s [ B
HIBME, RHFBERALEZE, WLOEMEHK

Education methods change in response to
technological development, such when industry
replaced agriculture in the wake of the Industrial
Revolution. This led to the popularization of the
factory model and state education, in which the role

8.
He translates the Chinese term
into ‘adaptive learning’.

of schools was provide suitably qualified workers for
factories. The rise of Al is likely to have a similar
effect, making educational change an unavoidable
necessity, with ‘adaptive learning’ driving education
reform.

s b [ b
AR AR TH B,
Adapt from The Economist

https://www.cw.com.tw/article/article.action?id=5082553

As shown in Table 5.14, Rory skimmed through the translation provided by the four MT tools
and then selected what in his view was the best MT version to use as a draft to perform PE. In
this text, he initially chose Baidu output but soon after changed to Microsoft translation. Still
not satisfied, he eventually selected the Youdao text as a draft to engage in PE. When coming
to this Chinese term ‘& /4 #( & (shiyingjiaoyu, adaptive teaching/learning)’, Rory referred to
the output of the other three MT tools. He also used Google Search to understand this Chinese

term and find an English correspondence.

Analysis of Rory’s PE process and his final translation result indicates that employing multiple
MT tools to cross-check MT outputs together with the consultation of additional online
resources seems to help him better understand the Chinese source text. This subsequently helps
him render an adequate English translation.

Similarly, when Amanda adopted more than one MT tool to undertake PE from English to
Chinese in the post-intervention task, she appeared to be better able to judge MT accuracy and
render a more accurate translation. As shown in Table 5.8, Amanda used Google output as a
draft to perform PE and cross-checked with Baidu output. This enabled her to make a more
correct judgement of MT accuracy. For example, when coming to this English source sentence
‘...he declined to enter USADA’s arbitration process, which led the agency to announce that it would
strip him of all his prizes and awards from August 1998 forward...”, Amanda carefully compared the

translations from Google and Baidu as follows:
Google output:

MHFEAIEN USADA HITFEFE)T, iZFE/ 7 B2 R e 1998 4 8 H Ao HE i /r
I FIHETE (He refused to enter USADA’s arbitration process. The arbitration process led

the agency to announce that starting from August 1998, it would strip him of all his trophies

and awards.)

143



Baidu output:

HATEAE S ] USADA HI1FEFESF, 16 BECE R, AR ERAE 1998 7 8 R f
e i FIHEIH (He refused to enter USADA'’s arbitration process, which led the agency to

announce that it would strip him of all his prizes and awards from August 1998 onwards.)

Comparing the two MT texts, whereas Google mistranslated the source text in meaning, Baidu
output was more accurate. When Amanda evaluated Google output and cross-checked it with
Baidu output together with the pop-up dictionary, she identified the error in the Google
translation and then edited it based on the translation offered by Baidu, as shown in Table 5.8
(Steps 13 to 15).

The examples of Rory’s and Amanda’s processes show that using more than one MT tool in
combination with their frequently used online resources appears to help them judge the
accuracy of MT output in either Chinese or English. Rory and Amanda believe it helpful to

adopt different MT tools to cross-check MT output and to evaluate MT accuracy:

I’ve learned...making comparisons of machine translations using multiple MT tools. If
translations from MT tools are the same, the translation accuracy rate will be higher;
but if MT tools translate differently, | will then pay more attention to the difference
[Rory, interview].

I definitely learned about how different machine translation software differ from each
other (before I thought that it didn’t matter which one you used) [Amanda,
questionnaire].

Based on these comments, the students have noticed that different MT tools might produce
varied translations. Referring to different MT outputs pushes the students to focus on
differences between them, which helps them spot potential MT inaccuracies and increase their
translation precision. This then benefits the students in improving their Chinese to English
translation (L2 Chinese reading comprehension) and English to Chinese translation (L2

Chinese writing production).

In addition to using more than one MT tool, the students adopt dictionaries (including MT as
a dictionary) to look up words and to have a better understanding of word usage by looking at
sample sentences, as shown by data in Section 5.1.2.1. They also utilise Google Search to

double-check MT output, for example:

...using Google search engine, for example, if | want to know the Chinese translation
of ‘green beans’, | will use MT and then put the translation on Google Image to see if
it is correct [Maggie, interview].
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I use Google News on Google search engine to check word collocations [Lisa,
interview].

...placing collocations provided by MT on the Google search engine to see if Chinese
speakers would use this collocation or to see if that is a common collocation [Rory,
interview].

In short, based on the multiple data sources, students’ strategies to cross-check and evaluate
MT output are: 1) using more than one MT tool to cross-check MT output of different language
units; 2) using dictionaries to check word meaning and understand word usage by looking at
sample sentences; and 3) employing the Google search engine to access Google Image for

checking MT output and to look for word definitions, translations, and collocations.

5.1.2.5 Using MT as aresource to help maintain academic integrity

An important aspect of academic study is ensuring academic integrity, which is the source of
the last purposeful use of MT identified in this study, namely to help maintain academic
integrity. Focus group interview data suggest that students’ perceptions of the relationship
between using MT and academic integrity vary depending on their academic backgrounds.
Table 5.15 shows the four students’ academic backgrounds in their home countries based on

pre-intervention questionnaires.

Table 5.15 Summary of students’ academic backgrounds

Students Academic backgrounds

Rory Bachelor of Science

Lisa Bachelor of Arts (in Chinese studies with a minor in Economics)
Master of Arts (in Chinese studies with a minor in Economic Policy and
Management)

Maggie Bachelor of Science (in Biology with a minor in Chinese language)

Amanda Bachelor of Arts (in Chinese studies)

Lisa and Amanda coming from academic language learning backgrounds consider that whether
or not students will violate academic integrity is determined by how they use MT. Lisa argued
in the interview, ‘if you can only use MT to write an essay or article, then of course there are
issues of academic integrity because it is not written by you’. This means that Lisa considers it
to be improper if students use MT to produce an entire L2 written production without putting
any effort into the linguistic output process such as PE. She further explained, °...if we directly
use MT to complete writing, it is of course not learning’. In contrast, Lisa treats MT+PE as
language learning, because it requires students’ effort in editing the MT output therefore

differing from simply using MT to produce entire assignments. When Lisa encounters
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linguistic difficulties or what she calls ‘language problems’, she employs MT+PE as a strategy

combination to solve problems, as shown in screen-recordings.

However, Rory coming from a non-language academic field of study argues that academic
integrity is meant to prevent plagiarism, namely, to avoid using others’ ideas as one’s own,

rather than whether MT is used or how MT is used:

My understanding of academic integrity and plagiarism is that they refer to whether
your written work comes from your own ideas, so | think this has nothing to do with
what MT tools you use. Even if | completely use MT to translate my English writing
into [L2] Chinese without undertaking PEMT [MT+PE], it cannot be viewed as
plagiarism. I don’t use others’ words or ideas and then claim that it’s my own work.
[Rory, interview].

In Rory’s opinion, academic integrity relates to the creation of original work or whether the
work results from one’s own ideas, rather than whether MT is involved or whether MT+PE is
applied: ‘I guess the professors of the science department wouldn’t care if I use translation
technologies to write my research report’. Thus, with an academic background in science, Rory
does not think using MT to translate assignments is problematic, even if MT is used to translate

a whole work from L1 to L2.

Analyses of the comments by Lisa and Rory suggest that Lisa considers using MT to produce
an entire language assignment as cheating, and treats MT+PE as an aid to help with L2
production, while Rory considers MT to be simply a tool to help translate one’s own ideas from
L1 to L2. While they both believe MT to be beneficial to assist with written communication in
the L2, they have different views on how it relates to academic integrity. Rory provided a clear

explanation of his position:

If they [students] know how to do PEMT [MT+PE], it would reduce the motivation for
cheating, right? Because they don’t need to do so, they could write in their native
language and then use PEMT [MT+PE] [Rory, interview].

According to Rory’s idea, when students are able to express themselves clearly and convey
their own thoughts effectively with the use of MT+PE, they are less likely to clandestinely take
the work of others as if that were their own (plagiarism). This seems to be in line with
Amanda’s opinion:

Some people don’t like to use Google Translate because it’s not perfect. If they

understand how to do PEMT [MT+PE] to make machine translation more accurate, it
may motivate them not to plagiarise [Amanda, interview].
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Amanda believes that capabilities in MT+PE can overcome the limitations of MT. If students
learn how to use MT+PE, they may be able to improve MT output quality. This would
subsequently help them produce more accurate L2 production, thus avoiding plagiarism. Lisa,
who graduated with a master’s degree in Chinese studies, also agrees that MT+PE may avoid
plagiarism:

According to my experience, plagiarism is hard to avoid. | would sometimes change

some words. If you want to use someone’s ideas in your research paper, you could use

PEMT [MT+PE] to make changes while keeping the same meaning...I found it useful
[Lisa, interview].

This indicates that Lisa had paraphrased source texts by replacing words in the source text with
other words while maintaining the source text structure. However, she found it challenging to
paraphrase appropriately in the L2 to avoid plagiarism, as she said, ‘plagiarism is hard to
avoid’. Her strategy as a multilingual speaker, therefore, was to use MT+PE to facilitate

paraphrasing, as she found this to be beneficial in her academic writing.

5.1.3 MT and PE capabilities

Based on the findings in relation to RQ 1 (How do multilingual learners use MT to support
their L2 learning?), five purposeful uses of MT have been identified among the participating
advanced L2 Chinese language students. Their first purposeful use of MT is typically as a
multilingual dictionary. The students adopt MT to look for meanings and translations of words
or phrases and to understand the usage of words or phrases by referring to sample sentences.
Moreover, students use MT as more than a dictionary attending to word and phrase meanings;
a second purposeful use of MT is to support L2 reading comprehension across larger units of
language. The students utilise MT to speed up reading to search for reading materials for more
in-depth reading, and to check Chinese reading for improving comprehension. The third
purposeful use of MT identified in this study is to support L2 written production. The students
use MT+PE to facilitate translation and to help with conveying intended meaning in Chinese,
and adopt MT to check Chinese writing and assist with revisions. They also use MT
purposefully to cross-check and evaluate MT output. The students’ strategies for evaluating
MT output and increasing translation accuracy are: pre-editing of MT input and using more
than one MT tool plus additional online resources. The last purposeful use of MT is mentioned
to help maintain academic integrity, whereby students employ MT+PE to support academic

writing in L2 Chinese, including paraphrasing to avoid potential plagiarism.
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Based on the findings, these advanced students of Chinese adopt MT as a resource in different
ways (e.g., translating a source text from L2 to L1) and for different purposes (e.g., for checking
understanding of the text) to support their L2 comprehension and production. They exploit
MT+PE as a strategy combination to facilitate translation, to convey their intended meaning,
and to support paraphrasing in academic writing. When consulting MT, the students evaluate
MT accuracy by referring to two or more MT tools and additional online resources, followed
by PE when needed. MT and PE capabilities, therefore, entail expertise in using MT as a
resource (incorporating other online-based tools such as dictionaries and search engines) and
MT+PE as a strategy combination involving MT evaluation, MT modification, and skills in

consulting tools, making decisions, and solving problems.

5.2 MT and PE capabilities to advance L2 Chinese learning

Findings in the data that respond to RQ2 are presented here. Five interrelated processes through
which students improve their translation and L2 Chinese learning have emerged from the
analysis of the translation sample scores in pre- and post-intervention tasks, focus group
interviews, questionnaires, and follow-up email correspondence. The five interrelated

processes are:
1) Increasing efficiency in reading
2) Improving accuracy in text comprehension and production
3) Enhancing understanding of grammar and vocabulary
4) Increasing confidence in language learning
5) Raising awareness of appropriate use of MT

These five interrelated processes appear to indicate that learning to use MT and PE offers
promise not only for advancing L2 Chinese language learning but also for gaining access to

learning content.

5.2.1 Increasing efficiency in reading

Questionnaire and interview data indicate that MT may advance access to content knowledge
by increasing comprehension and efficiency in reading time and that together these may
contribute to the process of learning L2 Chinese, which is discussed throughout Section 5.2.
Lisa indicated in the post-intervention questionnaire, ‘it [MT] can help you understand a text

quicker’; elaborating in the focus group interview, she said that using MT to read online
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information ‘doesn’t take me much time’. Similarly, during the interview, Rory reported that
when he uses MT to assist reading texts in Chinese online ‘I don’t need to spend much time
translating’. Amanda concurred that translating with MT is ‘the most convenient and fastest’.
These data suggest that MT allows the students to translate information and access information

and knowledge time-efficiently.

5.2.2 Improving accuracy in L2 text comprehension and production

The data suggests that learning to use MT and PE may advance L2 Chinese learning and access
to knowledge by enhancing accuracy in L2 reading comprehension and writing production.
The scoring data of students’ translation samples in the pre- and post-intervention tasks were
used to examine changes in the accuracy of students’ translation between both tasks. The pre-
and post-tasks included two Chinese to English translations of Text 1 (magazine article) and
Text 2 (idiomatic story) and two English to Chinese translations of Text 3 (biography) and Text
4 (short novel). As indicated in Chapter 4, two assessors (a translation expert and ) scored the
translation samples according to Angelelli’s (2009) five-point-scale rubric. The assessment
categories in the rubric are: source text meaning (comprehension), situational appropriateness
(pragmatic competence), grammar and mechanics (linguistic competence), style and cohesion
(textual competence), and translation skills (strategic competence). The component of
situational appropriateness refers to the appropriate use of language in terms of sociocultural
references, discourse, and register, including phrasing, word choice and collocation. The
category of style and cohesion concerns the ability to create a translated text in terms of text
genre and to make it coherent, while translation skills refer to the ability to use resources to

overcome translation problems and demonstrate good translation quality.

5.2.2.1 MT and PE to increase L2 text comprehension

The capability of understanding Chinese source texts is a principal component in translation
from Chinese (the L2) to English. The scoring data in Table 5.16 show the changes in students’
scores in the Chinese to English translation of Texts 1 and 2 between the pre- and post-
intervention tasks. It needs to be noted that Maggie’s scores are excluded in this table as she

did not use MT and PE for Chinese to English translation in either task.
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Table 5.16 Scoring data of changes in students’ scores in Texts 1 and 2 between pre- and post-
intervention

Assessment category Source text Situational Grammar &  Style & Translation Change of
5=max; 1=min meaning appropriate-  mechanics cohesion skills score per
ness text per
student
Source text Pragmatic Linguistic Textual Strategic

Texts and pre-/post-tasks comprehension ~ competence  competence  competence  competence

Text 1 Pre-task 3 4 4 4 3
Me}gazine
article Post-task 4 4 4 4 4
Rory +2
Text 2 Pre-task 4 4 4 4 4
Idiomatic
story
Post-task 5 4 4 4 4
+1
Text 1 Pre-task 4 4 4 4 4
Magazine
article
Lisa Post-task 4 4 4 4 4
No change
Text 2 Pre-task 3 3 3 3 3
Idiomatic
story
Post-task 5 4 4 4 4
+6
Text 1 Pre-task 4 4 4 4 4
Magazine
article
Post-task 4 4 4 4 4
Amanda No change
Text 2 Pre-task 4 5 5 5 4
Idiomatic +2 & -2
story
Post-task 5 4 4 5 5 No overall
change
Change of score across each +5 0 0 +1 +3
category

As indicated in Table 5.16, except in the case of Text 2 (idiomatic story) and Lisa (having
Dutch-English-French-Chinese languages in her repertoires), students’ scores in the pre-
intervention task did not seem to change significantly in the post-intervention task. In terms of
Text 1, Rory slightly increased his scores in the categories of source text meaning and
translation skills, improving his overall score by two points. His scores, however, remained
unchanged in the categories of situational appropriateness, grammar and mechanics, and style
and cohesion. Lisa and Amanda’s scores remained unchanged for Text 1. In terms of Text 2,
Rory slightly increased his scores in source text meaning, raising his overall score by one point.
Lisa showed improvement in each of the five categories, particularly in source text meaning,
increasing her overall score by six points. Amanda slightly increased her scores in source text
meaning and translation skills but decreased her scores in situational appropriateness and

grammar and mechanics, showing no overall change in the score.

150



Compared with students’ source text meaning in the pre-intervention task, the three students
each improved their comprehension scores from 3 or 4 to 5 in the post-intervention task for
Text 2. The data also show that when the three students gain an increase in the score for source
text comprehension, their scores for translation skills also increase (Rory for Text 1; Lisa &
Amanda for Text 2). This may indicate that source text comprehension relates to translation
skills; specifically, the ability to improve source text understanding may relate to the ability to
use resources to solve translation difficulties. When comparing the change of score across each
category at the bottom of Table 5.16, the scores increased the most in source text
comprehension, followed by translation skills, and style and cohesion. However, when
comparing the three students’ change in scores between the pre- and post-intervention tasks,
only Lisa showed a significant improvement in Text 2. As an L1 Dutch speaker, Lisa seeks to
understand the Chinese source text and then translate it into English, neither of which is her
L1. In Text 2 of the post-intervention task, she not only increased source text comprehension
and translation skills but also improved her use of English, in terms of situational

appropriateness, grammar and mechanics, and style and cohesion. Lisa specified:

I read the original text and the translations of different MT tools and try to choose the
translation that | believe is the most accurate or suitable [Lisa, questionnaire].

Thus, Lisa carefully reads and compares the source text and its translations provided by various
MT tools to make the most appropriate interpretation of the text. This process pushes her to
think more carefully about the source text meaning, as indicated by her response to the open-
ended question, ‘In what ways do you think MT/PEMT (MT+PE) is helpful in advancing your
Chinese reading capabilities’:

[It] makes me think more about the meaning of the text, since | have to consider

different possible translations and choose the most accurate one, thus it gives me a
deeper understanding of the original text [Lisa, questionnaire].

Accordingly, the strategy for comparing the source text with different MT outputs benefits Lisa
in gaining a better understanding of the source text. She subsequently makes decisions across
her linguistic repertoires to determine the most proximal meaning between the source and MT

translated texts. This process helps increase her understanding of the source text.

Based on the scoring and questionnaire data, learning to use MT and PE seems to enable the
students to improve source text comprehension in the translation from Chinese to English with
Texts 1 and 2. However, MT and PE seem to have little influence on students’ use of their L1

English, except for Lisa, who has English as an additional language. This result indicates that
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MT and PE may advance L2 Chinese learning and help students gain access to knowledge of
translating content by increasing accuracy in L2 text comprehension. In terms of the five
assessment categories, Chinese source text comprehension is necessary when translating from
Chinese to English to render an equivalent translation between source and target texts. When
students have trouble understanding the source text in L2 Chinese, they are unlikely to be able
to produce an English translation that is appropriate in terms of transfer of meaning, even if

they perform well at English word, sentence, and textual levels.

5.2.2.2 MT and PE to improve L2 text production

Capability in the appropriate use of Chinese language is important for accurate or appropriate
translation from English to Chinese (the L2). The scoring data in Table 5.17 show the changes
in students’ scores in the English to Chinese translation of Texts 3 and 4 between pre- and post-
intervention tasks.

Table 5.17 Scoring data of changes in students’ scores in Texts 3 and 4 between pre- and post-
intervention

Assessment category Source text Situational Grammar & Style & Translation Change of
meaning appropriate- mechanics cohesion skills score per
5=max: 1=min ness text per
’ student
Source text Pragmatic Linguistic Textual Strategic

comprehension Competence competence Competence competence
Texts and pre-/post-tasks

Text 3 Pre-task 4 3 3 3 3
Biography
Post-task 5 4 4 4 4
Rory +5
Text 4 Pre-task 4 1 2 2 2
Short
novel
Post-task 4 3 4 3 3
+6
Text 3 Pre-task 4 2 2 3 3
Biography HT&MT
Post-task 4 4 4 5 5
+8
Lisa Text 4 Pre-task 4 1 3 3 3
Short
novel
Post-task 4 3 4 3 3
+3
Text 3 Pre-task 4 3 2 3 3
Biography
Post-task 4 3 3 4 3
+2
Maggie " Text4 Pre-task 3 2 3 2 2
Short
novel
Post-task 4 3 4 3 3
+5
Text 3 Pre-task 4 3 4 4 4

Biography
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Post-task 5 4 4 5 5

Amanda +4
Text 4 Pre-task 4 3 2 3 3
Short
novel
Post-task 4 3 4 3 3
+2
Change of score across each +3 +9 +10 +7 +6
category

As shown in Table 5.17, the four students all showed increased scores between the pre- and
post-tasks for Texts 3 and 4. In regard to Text 3, Rory showed slight improvement in each of
the five categories, increasing his overall score by five points. Lisa greatly improved her scores
in the four categories apart from source text meaning, raising her overall score by eight points.
Maggie showed slight improvement in grammar and mechanics, and style and cohesion,
increasing her overall score by two points. Amanda slightly improved her scores in the four
categories other than grammar and mechanics, increasing her overall score by four points. In
regard to Text 4, Rory showed improvement in the four categories apart from source text
meaning, raising his overall score by six points. Lisa improved her points in the categories of
situational appropriateness and grammar and mechanics, increasing her overall score by three
points. Maggie showed slight improvement in each of the five categories, increasing her overall
score by five points. Amanda improved her scores in grammar and mechanics, raising her total

score by two points.

Analyses of the scoring results indicate that the four students increase their scores to varying
degrees. When comparing the change of score across each category at the bottom of the table,
the scores increased the most in grammar and mechanics, followed by situational
appropriateness, style and cohesion, translation skills, and source text meaning. In other words,
the top three categories with the largest increase in students’ English to Chinese translation
scores after the intervention are grammar, appropriate use of language, and stylistic and

cohesive use of the language.

A further finding is that Rory, Lisa, and Amanda gained higher scores than Maggie in the five
categories for Text 3 (Biography). An explanation for this may be that whereas those three
students used at least two MT tools to cross-check MT outputs, Maggie used only Google
Translate, as indicated in Section 5.1.1. Nevertheless, all four students received the same scores
in each of the five categories in Text 4 in the post-intervention task, although Rory, Lisa and
Amanda used more than one MT tool, and Maggie only used one. Evidently the number of MT

tools did not impact on the accuracy of the students’ English to Chinese translation of Text 4
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(short novel). This suggests that the number of MT tools used may have influence on the quality
of non-literary (e.g., biography) translation in the L2 but not the quality of literary (e.g., short
novel) translation in the L2. This might be because MT is more suitable for translating non-
literary texts as indicated by previous research (e.g., Koponen, 2016; Shih, 2016, 2020b).
However, using two or more MT tools to obtain MT output of non-literary texts may provide
students with more accurate translations to work with, and therefore improve their final

translation production.

In brief, learning to use MT and PE seems to enable the students to produce grammatically
more accurate and contextually more appropriate translation in L2 Chinese. This suggests that
the students are better able to convey the meaning of the English source text to Chinese readers
with the aid of MT and PE. Translating from English to Chinese with MT and PE may help to
improve the appropriate use of L2 Chinese, including vocabulary and grammar. This may
subsequently enhance the overall accuracy and quality of L2 production, thereby enhancing

Chinese language learning.

In the focus group interview Lisa stated, ‘this course is helpful for my English and
Chinese...after this course...I could translate faster and more accurately’. This shows that the
teaching intervention helped Lisa as a multilingual person in learning both English and Chinese
and understanding how to use MT and PE to improve her translation accuracy and efficiency.
This is consistent with Amanda’s interview comment, ‘I have a better understanding of...how

to make use of PEMT [MT+PE] to improve the accuracy of my translation’.

To sum up, the data from various sources reveal that learning and developing capabilities in
MT and PE may help students improve accuracy in Chinese source text comprehension;
furthermore, these capabilities may help students increase accuracy in using the Chinese
language and rendering adequate text production. By improving accuracy in text
comprehension and production, the students in this study appear to enhance their Chinese

learning while acquiring knowledge of content.

5.2.3 Enhancing understanding of grammar and vocabulary
Learning to use MT and PE to improve accuracy in text comprehension and production may
simultaneously enhance understanding of grammar and vocabulary, and therefore advance L2

Chinese learning. This is suggested by the following data:
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...when I could compare several different MT translations...I could gain a deeper
understanding of specific meaning and logic of certain Chinese grammar [Rory,
questionnaire].

I think it is helpful when you analyze machine translations very carefully [Amanda,
questionnaire].

...we do post-editing...[we] consider and decide which word is the best, which means
using MT to help learning [Lisa, interview].

[I use Baidu] to gain a better understanding of vocabulary by seeing many examples of
words in the context of sentences [Maggie, questionnaire].

Based on Rory’s comment, comparing and evaluating the output of different MT tools helps
him gain a better understanding of Chinese syntax, particularly the main meaning of some
specific grammar. This aligns with Amanda’s remark above, showing the usefulness of
analysing MT output for language learning. The comments, on the other hand, indicate that
MT and PE motivate students to consider and/or notice the relationship between semantics and
syntax, especially when several different MT tools are involved. The students appear to

recognise that even a nuanced change in syntax can lead to a significant change in meaning.

In addition to grammatical knowledge, Maggie and Lisa point out that MT and PE help them
have a better understanding of Chinese vocabulary. As indicated by Lisa, they need to make
decisions on word choice in context when using MT+PE. Prior to making decisions, they may
need to consult tools, including but not limited to MT itself as a dictionary, to understand
appropriate word usage, as Maggie said. This means students not only look up the meaning of
words but also their relationship to other words (i.e., word collocation) to determine the most
appropriate translation for the source text. In brief, according to the questionnaire and focus
group interview data, the students appear to be able to enhance their understanding of Chinese
grammar and vocabulary through the analysis of MT output when using MT and PE. This in

turn may help expand Chinese language learning.

5.2.4 Increasing confidence in language learning

As discussed earlier, MT and PE, more precisely learning to use MT and PE, help the students
increase efficiency in reading and improve accuracy in text comprehension and production.
These in turn seem to help increase their confidence in Chinese language learning, as shown

by two excerpts from the focus group interview:
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Excerpt 1:

Amanda: | think learning to use PEMT [MT+PE] can overcome my lack of Chinese
capabilities.

Maggie: | agree.

Excerpt 2:

Li-Ching: Do you think MT is useful?

Amanda: It’s useful for my grades.

Li-Ching: Is MT helpful for learning?

Amanda: | am not sure. | just rely on technology.

The first excerpt reveals that Amanda and Maggie believe that understanding how to use MT
and PE is helpful to increase their confidence when their L2 Chinese ability does not allow
them to process difficult tasks in the target language. They view MT+PE as a strategy
combination to overcome language barriers when linguistic problems arise. This confirms
Lisa’s remark in the focus group interview that MT helps her to gain ‘a sense of safety’ in
completing Chinese assignments. Lisa feels more confident in producing her Chinese language
tasks with the use of MT. These utterances justify further why Amanda and Lisa apply MT+PE
as a strategy combination to solve translation or linguistic problems when they undertake HT
and why Maggie changes her approach and uses MT+PE for the translation from English to
Chinese, as shown by the screen recording data in Section 5.1.1. MT appears to increase
students’ confidence in their use of Chinese language, and learning to use MT and PE seems
to not only increase their confidence but also enable them to overcome some challenges in

language learning.

The second excerpt shows that MT helps Amanda increase confidence in gaining better scores.
Amanda will continue to use MT, even though she is uncertain of its usefulness in language
learning. Amanda’s responses in the second excerpt suggest that language learners may
consider that using MT technology as a means to increase opportunities for receiving good
grades is as important as learning the target language. Analysis of the two excerpts of the
student conversation indicates that language learners treat MT as a resource to help with input
comprehension and output production, through which they seem to gain more confidence in

language learning.
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When responding to the closed-ended item, ‘MT/PEMT (MT+PE) can increase confidence in
writing course work’, Rory and Lisa both showed a positive shift across the pre- and post-
intervention questionnaires, from somewhat agree to agree and from disagree to agree,
respectively (see Appendix 5.1). Amanda’s response remained unchanged, being somewhat
agree. Maggie somewhat agreed on this point in the post-intervention questionnaire but did not
provide any answer in the pre-intervention questionnaire. Thus, two students (Rory and Lisa)
find learning to use MT and PE can contribute towards increasing confidence in writing
assignments, while the other two students (Amanda and Maggie) are a little ambivalent.

Taken together, the multiple data sources show that developing expertise in the use of MT and
PE appears to help students increase confidence in language learning, because the capabilities
in MT and PE seem to be able to narrow the gap between L1 and L2 and to improve their

academic scores.

5.2.5 Raising awareness of appropriate use of MT

Learning to use MT and PE may advance L2 Chinese language and knowledge learning by
raising awareness of appropriate use of MT. As indicated in the previous section, Amanda
reported her use of MT to receive better scores in her Chinese assignments; however, numerical
data from the questionnaires show that she changed her positive attitude to a negative attitude
towards MT for language learning (see Appendix 5.1). When responding to the closed-ended
item ‘MT/PEMT (MT+PE) can strengthen my Chinese writing’, Rory, Lisa and Maggie
showed a positive shift of perception of MT and PE strengthening Chinese writing, while

Amanda presented a negative shift. She clarified her change of opinion:

I think relying on machine translation to complete assignments will have a negative
effect on Chinese learning. | think information is retained better when you are actively
doing the translating yourself [Amanda, questionnaire].

Amanda believes that human translation (HT) is more beneficial than relying on MT in terms
of Chinese learning. Her comment, on the other hand, may indicate that if students do not
depend on MT to complete assignments but employ it as a resource to support reading and
writing, they may gain benefits from using MT. Amanda’s change in opinion may also indicate
that she became aware of her reliance on MT and found HT more useful for learning after the
intervention. The student gave a further explanation for the changes in her view on MT in the

follow-up email correspondence:
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I think what made me start to feel subconsciously negative about MT/PEMT [MT+PE]
was that in the course, | could really compare MT/PEMT [MT+PE] with human
translation in depth for the first time. | realized how much better doing human
translation is at helping my Chinese ability and my translation skills to improve, even
though oftentimes my human translations were not as accurate or didn't sound as good
as the machine translations. Producing the language from my own brain or looking up
words individually in the dictionary in human translation was what helped me improve
my translation and language skills the most [Amanda].

The comment indicates that Amanda had usually used MT to translate large language units
(e.g., sentences and paragraphs) to complete her Chinese writing assignments before the
teaching intervention started. Numerical data from pre- and post-intervention questionnaires
support this, showing that between the pre- and post-intervention questionnaire Amanda
changed her frequency of using MT to translate large language units from almost always to
sometimes (see Appendix 5.1). This student showed a reduction in the frequency of using MT
to translate longer texts after the intervention, suggesting that it was not until this intervention
that she found HT more beneficial for language learning because she could produce translation
using her own Chinese knowledge, although she still used MT and PE when needed. This
means that the teaching intervention helped this student recognise the importance of using MT

and PE judiciously to support HT instead of overly relying on MT.

The other three students (Rory, Lisa and Maggie), however, indicated an increase in their
frequency of using MT to translate sentences and/or paragraphs between the times of the pre-

and post-intervention gquestionnaires. Rory acknowledged the benefits of learning MT and PE:

...if this is a conventional translation course which doesn’t focus on MT/PEMT
[MT+PE], then I guess I would not feel it very helpful...my conclusion for translation
(at least written translation) is that the most critical factor is translators’ language
proficiency in two languages [Rory, questionnaire].

For Rory, MT and PE seem to be more advantageous than only focusing on HT that mainly
depends on the language capabilities of translators. This suggests that learning to use MT and
PE to overcome difficulties in HT may be important for language learners as they might
experience varying degrees of difficulty when using HT. However, judging MT accuracy is the
key to the appropriate use of MT and also a first step prior to PE. When responding to the
closed-ended item in the pre-intervention questionnaire, ‘I know how to do post-editing of MT
appropriately’, Maggie did not answer and the other three students disagreed, although they
indicated that they ‘always do post-editing when using MT’ (see Appendix 5.1). Nonetheless,
each of the students changed their attitude and agreed with this statement in the post-

intervention questionnaire. Following the teaching intervention they have come to understand
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how to make appropriate use of MT and PE that best suits their own language learning and

translation needs:

I’d never thought of using multiple MT tools when translating, nor did I understand the
limitations of MT. Now | have a better understanding of the chance of translation errors
made by MT [Rory, interview].

After this course, | know more translation methods so | can translate faster and more
accurately. | know which method to use in which situation [Lisa, interview].

I now better understand how to use MT and in what context | would like to use [Maggie,
interview].

I have a better understanding of how to process PEMT [MT+PE] and how to make use
of PEMT [MT+PE] [Amanda, interview].

These comments reveal that the intervention enabled the students to have a better understanding
of MT including its benefits and limitations, and how to use PE to improve MT output and their
translation accuracy. More importantly, the students can decide in what context they want to
use MT. The findings suggest that explicit teaching that involves HT, MT and PE may
strengthen students’ linguistic agency, enabling them to determine which translation method
to choose for achieving which purpose and in what context. This reflects a relationship between
student agency, context and strategic use in language learning (see also Gao, 2010). The
findings also suggest that it might be necessary to prepare language learners with MT and PE
capabilities, which may help them decide more effectively in what ways, for what purposes
and in what contexts they can draw on their broader linguistic repertories for language and

content knowledge learning.

5.3 Teacher-researcher reflection and reflexivity informing praxis

Upon reflecting on the findings after the intervention, | found that it had been valuable to
engage language learners in the activities of HT, MT and PE. The findings also made me reflect
that it might be even more beneficial for language learning if | focused on using HT, MT and
PE as complementary strategies in my teaching practice. In other words, a reflexive response
would include praxis that attends to the interrelatedness of HT, MT and PE in the translation
process rather than viewing them as separate methods. This would mean that | should guide
students to employ MT and PE to support HT in future teaching practice. | therefore made

modifications to the planned teaching intervention for Student Group 2.
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5.4 Chapter summary

This chapter has presented findings and preliminary analysis of the data from Student Group

1, four advanced students of Chinese in an L2 Chinese learning context. Regarding RQ1, the

screen recording data have shown how the students use MT in their translation processes and

the multiple data sources reveal students’ five purposeful uses of MT and related strategies:

1)

2)

3)

4)

5)

To look up words or phrases: The students use MT as a multilingual dictionary to look

for meanings and translations of words or phrases and their usage.

To support reading comprehension: The students employ MT to speed up reading in
order to search for Chinese learning materials while improving understanding, and to

check their Chinese reading as a means of increasing comprehension.

To support written production: The students exploit MT to check Chinese writing and
assist with revisions. They use MT+PE to facilitate translation and to help with

conveying meaning and expressing ideas in Chinese writing.

To cross-check and evaluate MT output: The students perform pre-editing of MT input
to increase MT output accuracy, and they use more than one MT tool together with

additional online resources to evaluate MT accuracy.

To help maintain academic integrity: The students apply MT+PE to their L1 writing
to assist L2 self-expression in their L2 writing, and they also employ MT+PE to
facilitate paraphrasing for the purposes of academic integrity.

Analysis of how students use MT suggests that MT and PE capabilities entail expertise in using

MT as a resource (incorporating additional resources such as dictionaries and search engines)

and MT+PE as a strategy combination comprising MT evaluation, MT modification, and skills

of consulting tools, making decisions and solving problems.

Regarding RQ2, the data from multiple sources show that learning to use MT and PE and

developing MT and PE capabilities may advance L2 Chinese learning and also facilitate access

to knowledge through five interrelated processes. These are:

1) Increasing efficiency in reading

2) Improving accuracy in L2 text comprehension and production

3) Enhancing understanding of vocabulary and grammar
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4) Increasing confidence in language learning
5) Raising awareness of appropriate use of MT.

Through reflection-in-action (reflection during the intervention) and reflection-on-action
(reflection after completion of the intervention) together with reflexivity, the findings prompted

me to make changes to the planned teaching intervention for Student Group 2. The findings
from Student Group 2 are presented in Chapter 6.
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6 Chinese-speaking postgraduate students using MT and
PE in EMI higher education: Findings

This chapter presents data, findings, and preliminary analysis from Student Group 2, the
Chinese-speaking students studying postgraduate degrees in an English medium instruction
(EMI) higher education institution (HEI). The participants include five master’s degree
students (Qing, Yun, Lian, Ying and Xiang) and one PhD student (Peng). Each research
question (RQ) is addressed by analysing data from screen recordings of students demonstrating
and explaining their MT use and subsequent tutorial discussions, focus group/individual
interviews 2 (hereinafter referred to as interviews), questionnaires, and follow-up email
correspondence. Regarding screen recorded data, screenshots were used to capture images to
complement students’ explanations of their MT use. Unlike the use of screenshots from Student
Group 1 to show each student’s translation processes in relation to advanced language learning,
the use of screenshots from Student Group 2 is intended to focus on how students use MT for

postgraduate study in an EMI context with particular attention to academic reading and writing.

Findings in relation to RQ1 (How do multilingual learners use MT to support their L2
learning?) are presented in Section 6.1. Discussed in this section are five purposeful uses of
MT and related strategies generated from the multiple data sources regarding how the
postgraduate students use MT. From an analysis of data on how the students use MT, the nature
of MT and PE capabilities is revealed. Findings in relation to RQ2 (Can MT and PE capabilities
advance L2 learning of multilingual learners? If so, how?) are shown in Section 6.2. Five
interrelated processes emerging from the multiple datasets are discussed in this section to
understand whether capabilities developed through learning to use MT and PE can advance L2

English learning.

2 An individual interview was conducted with one student who could not join the focus group interview.
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6.1 Students’ purposeful use of MT in postgraduate EMI studies

Findings from the data that respond to RQ1 are presented and discussed here, demonstrating
that the purposes for which students use MT influence the ways in which they use it. Five
purposeful uses of MT as a resource along with related strategies emerge from the multiple

data sources. These comprise students using MT:
1) To look up words or phrases (MT as a multilingual dictionary)
2) To support academic reading
3) To support academic writing
4) To help maintain academic integrity
5) To cross-check and evaluate MT output

As in Chapter 5, these uses are ordered in terms of the size of the language unit involved (from
words and phrases to paragraphs, articles and student assignments), and in terms of language
function, with reading comprehension preceding purposes related to written L2 production
including academic integrity and MT output. Academic integrity has higher priority for
extended academic writing for the postgraduate students than for SG1, therefore this purposeful

use of MT is placed immediately after their MT use for supporting academic writing.

6.1.1 Using MT as a multilingual dictionary for words and phrases

In this study, the students’ primary use of MT is to look up vocabulary and expressions for
reading and writing tasks. They use MT as a dictionary to obtain word and phrase translations
for understanding concepts in academic texts and for writing assignments. This is evident in
the data below:

MT can help me to translate words that | do not know in the process of reading and
writing [Peng, questionnaire].

...for some simple readings | would read by myself...and I resort to machine translation
tools to translate words so | can get the meaning [Ying, interview].

...using the translation machine [to] translate into English [from Chinese] ...I find it’s
very useful... to assist my English expression [Qing, interview].

Both Peng and Ying reported that they adopt MT to look up meanings and translations of
unknown vocabulary and terms to understand reading texts. In addition, the students use MT

to search for suitable words and phrases to express themselves in English when they are writing
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assignments, as indicated by Peng and Qing. Apart from this, they employ MT to look up the

usage of words and phrases:

I am using Baidu translator...checking the sample sentences...to check whether the
usage of my phrase is correct or not [Peng, interview].

...you can put [a phrase] in Youdao. Youdao gives you some sample sentences [Xiang,
interview].

The two students, Peng and Xiang, use Baidu or Youdao to understand the usage of words and
phrases by looking at sample sentences to check the accuracy and appropriateness of the words
and phrases they are using. In other words, Peng and Xiang learn word and phrase usage by
examining the sample sentences on the Baidu and Youdao tools. Nonetheless, Peng emphasises

that he only refers to reliable sample sentences:

...[checking] where these sentences are from. Are they from official websites that you
can trust or are they just from Chinese websites that might not be reliable [Peng,
interview].

To understand and exemplify what Peng meant, | used Baidu to look for sample sentences for
the word ‘reliably’ and found that the sample sentences shown on Baidu came from different

sources (see Figure 6.1).

3 | am reliably informed that the company is being sold . s
BHBASHEATEREE.

4 Itis proved run reliably through three years ' operation and good effectgot . &
ERA=ERETEEFE: ZRRETIUE, HEITRERR.

Figure 6.1 Sample sentences on Baidu

Sample sentence 3in Figure 6.1 is from the Oxford Advanced English-Chinese Dictionary, and
Sample sentence 4 is from a website called “dict.cnki.net’. According to the introduction to the
website, this website is a platform that collects knowledge and information published online.
The English sentence from this source, however, includes incorrect usage of words and
grammar. This explains why Peng only refers to sentences from websites he trusts or knows —
consulting known sources such as Oxford dictionaries is more likely to ensure the accuracy of

sample sentences.
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Responses to the closed-ended question?® ‘How frequently do you use MT for translating
words?’ in the pre- and post-intervention questionnaires (see Appendix 6.1) show that four out
of six students (Qing, Yun, Ying and Xiang) increased their frequency of using MT to translate
words. This means that more than half of the students use MT to assist with words more
frequently after the intervention. Taken together, the open-ended and closed-ended
questionnaire and interview data show that the students not only employ MT to look up the
meaning and translation of words or phrases to understand reading texts and to complete
writing assignments, but they also adopt MT (Baidu and Youdao) to understand the usage of

words or phrases by looking at sample sentences.

6.1.2 Using MT as a resource to support academic reading

Following the use of MT to assist with words or phrases, the students’ second purposeful use
of MT is to translate larger language units (e.g., sentences and paragraphs) to help better
understand academic texts in L2 English. Their strategies for supporting reading
comprehension include using MT to 1) check comprehension of English reading; 2) translate
large language units to help understand difficult texts; and 3) speed up reading to search for

materials for more in-depth reading.

6.1.2.1 Checking comprehension of English reading texts
When the students are not sure whether their interpretation of academic texts is accurate, they

use MT to check their understanding of what they have read, as indicated by Lian:

It [MT] can be like a teacher who can help with your reading comprehension...when
you read one paragraph, you think you understand it and you have your interpretation
in your mind, and then you check it with MT and see if it’s the same as your
understanding [Lian, interview].

If she is not confident with her interpretation of the reading texts, Lian will adopt MT to
translate texts from English to Chinese and then refer to the MT Chinese output to check her
comprehension. This use of MT is similar to Ying’s, who said in the interview, ‘I will read [in
English] first and then do the translation [using MT], do the comparison’. Ying’s remark shows
that her approach in using MT to check her reading comprehension is to ‘compare’ her
understanding of the reading material with the Chinese translation obtained from MT. Lian and

Ying both check that they accurately understand reading texts by comparing their own

23 Responses to closed-ended questions in the pre- and post-intervention questionnaires are used only as

supplementary data to support qualitative data.
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interpretation with MT output. This suggests that comparing translations between HT
(students’ initial interpretation) and MT output when engaging in academic reading involves
complex metacognitive activities. The students draw on their linguistic repertoires in at least
two languages (English and Chinese) and MT to ensure a greater degree of accuracy in their

reading comprehension.

When responding to the closed-ended question, ‘How frequently do you use MT for checking
what you read in English?’ in the pre- and post-intervention questionnaires, three students
(Qing, Yun, and Lian) reported increased frequency of MT use in this regard, although the
other three students reported no changes to their occasional use of MT for this purpose (see
Appendix 6.1). This result suggests that the intervention may have had pedagogical benefit for
at least three of the six students. Reflecting on academic reading processes, it seems that
ensuring a more accurate understanding of academic texts is especially important in terms of
content knowledge acquisition, which in turn may influence subsequent academic writing. This

is discussed further in Section 6.1.2.3.

6.1.2.2 Translating large language units to understand difficult texts
When the students encounter particularly challenging texts that are difficult to understand,

they turn to MT to understand the reading texts, as shown in the data below:

I will try to translate a whole paragraph [using MT] if | could not fully understand it
[Peng, questionnaire].

I use MT when | read an academic article with many terminologies and hard to
understand [Xiang, questionnaire].

...with many foreign words, really difficult to understand the sentences, [ must use MT
to understand it [Lian, interview].

...for complicated readings, | read it through, but I still can’t understand, I can’t get the
main points so | would...copy paste all the paragraphs...translate into Chinese...to
know the main points of the paragraph [Ying, interview].

This shows that the students employ MT to translate large language units such as sentences and
paragraphs from English to Chinese when the level of difficulty of reading materials exceeds
their English reading capabilities and they can barely understand the meaning of the text. In
such a case, they refer to the Chinese translation produced by MT to gain a general
understanding. This strategy for using MT is not to check their comprehension, as it was in the

previous section, but to understand the gist of the text. The above data also reveal that reading
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complex academic texts is sometimes a problem for the students; reading with MT, however,

seems to resolve their reading difficulties (at least in part).

Ying and Peng described their experiences of reading academic papers before and after the

intervention:

Before this tutorial, | would not think about [using] machine translation tools to do
some translation. Even [if] | have difficulty in reading some papers, | chose to skip
them. Now | could think about it [MT] when | am doing my assignment [Ying,
interview].

At previous stage of my PhD, I read some academic papers, but I actually couldn’t
understand the key points ... So, I just skipped them because I didn’t try to translate
the whole paragraph [using MT] ... I think it’s a good strategy for me to translate a
whole paragraph with the help of the machine translation tool [Peng, interview].

The comments of the two students indicate how reading difficulties had previously prevented
them from understanding academic texts in English. Such difficulty is likely to hinder students
from learning content knowledge and engaging in subsequent writing activities, such as
paraphrasing or summarising information in academic texts as necessary for writing
assignments or higher degree theses. Before the intervention, owing to reading difficulties and
language barriers, they seem to have had no choice but to overlook complex texts they did not
understand. However, the intervention appears to have helped the students to use MT to gain a
basic understanding of challenging reading texts, followed by a more careful and detailed

process of reading. This is illustrated in the next section.

6.1.2.3 Speeding up reading to search for materials for more in-depth reading
In addition to encountering difficult academic texts as discussed above, the volume of required
academic reading and the investment of time required to digest this reading appears to be

another problem for students. This is evident from the data below:

Before this group, | never thought of using MT for reading. | just never finished
it...because it’s too much [Yun, interview].

Before, | used English-Chinese dictionary to look up unknown words in reading, but
sometimes | would forget what | read in the sentence after stopping reading to check
unknown words. So, | have to go back to read a whole sentence or even a whole
paragraph again [Qing, screen-recorded demonstration and explanation].

Here Yun and Qing share their previous experience in academic reading without using MT to
translate paragraphs. A large volume of reading requirements used to prevent Yun from

completing reading tasks. In the case of Qing, the need to interrupt reading to look up words
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disrupted and prolonged the reading and comprehension processes. When asked how much

time was required to finish a reading task, Qing explained:

If I have three new words [ don’t know in a paragraph, I need to check [look up words]
three times just for the vocabulary, and then | need to re-read the sentence at least three
times. That’s not include the situation that you forgot [what you read at] the beginning
of the paragraph. If you forgot [what you have read], you need to go back again. So
many times!! [Qing, screen-recorded demonstration and explanation].

From the start of the intervention, Qing began using MT to speed up reading in order to locate
and evaluate materials for more in-depth reading. In the fifth tutorial Qing demonstrated how

she used MT (Eudic) to carry out this process (see Table 6.1).

Table 6.1 Screenshots of Qing using MT (Eudic) to speed up reading for more in-depth reading

Screenshots Commentary

SRR RATANS £ SN WO B ¥ AR AV Y E 1

Ioosc parts also support children’s sense of belonging, their inclusiveness, their willingness to
take risks, and their passion—all critical elements in social-emotional development. While
these characteristics may be evident as a result of children’s engagement in different school
experiences, activities and materials that are diverse, open-ended, and unstructured best
nurture children’s social-emotional growth. Marc Armitage assessed the effectiveness of a
pilot study in the United Kingdom involving the introduction of loose parts into primary school
play yards during lunchtime. The study revealed that providing loose parts significantly
enhanced inclusion for all children and helped improve children’s relationships and self-
confidence. Additionally, play with loose parts increased children’s collaboration, negotiation
skills, risk taking, conflict resolution, communication, and problem solving. Adults reported
that children engaged with loose parts were more occupied, had fewer disputes, and had less
bad behavior than with the school’s traditional play yard equipment. Interestingly, the study

Qing translates the
English text into
Chinese using
Eudic and quickly
skim reads it.

2.
She carefully reads
the English text

also found that the adults had a better experience with their school day (Armitage 2009). | with the MT

Chinese output.

As shown in Table 6.1, Qing’s reading process with the use of MT comprised two steps. Step
1 (speeding up reading to locate materials) was to use MT to translate an English source text
into Chinese and then to skim read this in Chinese to get a rough idea of the content, and to
decide whether to use or reject the text for more in-depth reading. Qing explained that if she
thought she might want to use the source text in a written assignment, she would proceed to
Step 2. This second step (in-depth reading to evaluate materials) was to read the original
English text alongside the Chinese translation produced by MT to gain a better understanding

of the English content and evaluate its usefulness for her assignment (see Figure 6.2).
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1. Speeding up reading to locate
materials

2. In-depth reading to evaluate materials

etranslating the English source text
into Chinese using MT

e skim reading the MT Chinese output
to get a rough idea of the source
text and decide whether to use or

reject the text for in-depth reading

¢ reading the English source text
carefully with MT Chinese output to
evaluate materials and increase

comprehension

Figure 6.2 Qing’s two-step process of using MT to speed up reading followed by in-depth reading

According to Qing, the purpose of skim reading the MT produced Chinese text at Step 1 is to
search for and identify useful materials. The aim of in-depth reading in English with the MT
Chinese output at Step 2 is to evaluate texts and to increase comprehension. Qing indicated in
her demonstration, ‘translation machine cannot translate meaning 100% accurately’; as a result,
she must read back and forth between the source text and Chinese translation from MT. Thus,
at Step 2 Qing would read the original English text conscientiously alongside the MT output in
Chinese to obtain a better understanding of the content for her written assignments, as she later

asserted:

...if you really want to use some of the information in that reading, you need to re-read
it, carefully read it in English... After that, I need to paraphrase the information and
write it in my essays [Qing, interview].

This means the step of in-depth reading of the original English text is important, not only for
improving understanding but also for paraphrasing the source text for academic writing. In
addition, reading the source text in English thoroughly alongside the Chinese translation
produced by MT appears helpful in terms of content knowledge learning. At the end of Qing’s
demonstration, half of the students (Lian, Peng and Xiang) agreed with Qing’s reading strategy
and considered this approach to be effective for academic reading:

Peng: This strategy is very effective. I didn’t translate the whole paragraph...I used
translator tools to translate words. Qing’s strategy is a little different from mine. I will
giveitatry.
Lian: I don’t use the same strategy as Qing, but I think Qing’s strategy is worth trying.
Xiang: | agree.
The conversation between the three students shows that Qing’s two-step approach of using MT
to speed up reading to search for materials followed by more detailed reading is seen as

innovative and potentially effective for them. As such, Peng, Lian and Xiang appear willing to
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try this strategy in their reading tasks. After the end of the intervention, Lian indicated that she

now uses MT to look for useful academic papers for further study:

...if I want to find some valuable papers for me to concentrate or do intensive reading,
I need to save time, | need to do speed reading. But [reading] in English it’s hard for
us; [reading] in Chinese we can skim reading easily because we can understand the
whole paragraph without reading every word or sentence [Lian, interview].

For Lian, reading in English is more difficult than reading in Chinese and requires more time;
therefore, MT can be used for accelerating reading to select relevant literature from a large
volume of academic papers. After identifying useful materials using MT, Lian will engage in
‘intensive reading’ with the source text once suitable materials are found, as demonstrated by
Qing. This suggests that EMI students experience similar challenges in academic reading and
that they can learn and exchange problem-solving strategies through a collaborative tutoring
process. This finding also suggests that the collaborative teaching intervention offered a
platform for reciprocal learning and knowledge exchange among students and between students

and the teacher researcher.

6.1.3 Using MT as a resource to support academic writing

The students’ third purposeful use of MT is to assist with academic writing in English. They
use MT to translate larger language units to help produce more accurate and appropriate texts
for assignments or thesis chapters in English. Their strategies for supporting writing production
involve using MT 1) to clarify thoughts and express meaning in English; and 2) to check writing

in English and assist with revision.

6.1.3.1 Clarifying thoughts and expressing meaning in English
When the students get stuck in their academic writing, they write in Chinese first and then

translate to English using MT, as indicated by Qing:

... sometimes I don’t really know what I want to say, but by using translation machine,
I need to clear my mind and see what [ want to say...I need to input a Chinese sentence
that is grammatically good or correct...this process has helped me to clear my mind
and ideas...and then use the translation machine [to] translate into English and then |
will do the post-editing. I find it’s very useful... to assist my English expression as an
international student [Qing, interview].

When Qing has difficulty in gathering her thoughts and how she is going to approach her
writing, she begins by writing in Chinese to help clarify her mind and organise her ideas. She
subsequently uses MT to process her Chinese text into English, followed by a process of PE.

Figure 6.3 shows Qing’s three-step process of using MT to clarify thoughts and express
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meaning in English. Qing finds it helpful to express herself in English by following this

sequence of steps.

2. MT from Chinese to
English

1. Writing in Chinese 3. PE into English

eusing MT to translate
the Chinese text into
English

e editing MT English
output

e writing in Chinese to
help clarify and
organise ideas and
thinking

Figure 6.3 Qing’s three-step process of using MT to clarify thoughts and express meaning in English

Xiang, who adopts the same strategy, indicated in the interview that when using MT to translate
the intended meaning from Chinese to English ‘you don’t need to struggle’ with the difficulty
of expressing ideas in English. This suggests that Xiang would rather consult MT to find a
solution to express herself in English than feel like she is struggling. Interestingly, Qing advised
that using MT in this way is sometimes more helpful to her than when she writes directly in
English:

...when I’m writing the essay in English, I just write it... it doesn't help me to clear my

mind or organise what I want to say that much. It doesn’t help. It just like I think of
that, and | type it out. That's it [Qing, interview].

Qing’s comment points to the role of L1 Chinese in developing ideas effectively. For Qing,
writing in L2 English is not as beneficial as writing in L1 Chinese in terms of clarifying
thoughts to express intended meaning. This indicates that the process of writing in L1 Chinese
may differ from writing in L2 English. Thinking and writing in L1 Chinese allows the student
to process at a deeper level of cognition that helps her develop and communicate ideas at a
more substantive and academic level than if she were to write only in English. This may explain
why the approach of writing in L1 and then translating to L2 seems to improve students’ L2
writing and their confidence (Lee, 2018). Furthermore, when using MT to translate ideas
written in L1 into L2, PE seems to be the key to producing an appropriate translation in L2
English:

I do the post-editing...I need to post-edit the English sentence. After all the process,
then I will use this sentence into my essay [Qing, interview].

Qing will evaluate and edit MT output in English prior to accepting the translation generated
by MT. This quotation also shows that Qing adopts MT followed by PE (MT+PE) to solve
problems in conveying her intended meaning in English, rather than using MT to produce an
entire essay for her writing task.
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Other students claimed that they usually write by themselves (HT) first and then use MT and

PE to overcome difficulties or to check accuracy in their writing:

I will use HT first, until | have some difficulties, I will use MT and PEMT [MT+PE]
[Lian, interview].

I will do that [HT] and double check by using MT and PEMT [MT+PE] [Yun,
interview].

I think 1 am the same [Peng, interview].

These comments reveal that only when difficulties arise in HT will these students adopt MT
and PE as a solution. The data also indicate that the students value HT capabilities in terms of

English learning, as Lian argued:

.. we need to have a balance between PEMT [MT+PE] and HT...if you want to
improve English reading and writing, you need to find the balance. You can’t be too
dependent or rely on PEMT [MT+PE] [Lian, interview].

Lian appears to consider that both HT and MT+PE are important in English learning, and
neither can be omitted or ignored. It is not the purpose of this study to measure the extent to
which the intervention influenced students’ perceptions of HT and MT+PE; however, the
above interview data provide clear evidence that the students treat HT, MT and PE as
complementary strategies for their academic learning and study, as emphasised in the

intervention.

6.1.3.2 Checking writing in English and assisting with revision

When these students are not sure whether their English writing is accurate, they adopt MT to
check their own written texts in English. This includes checking the accuracy of meaning
making and grammar in their English writing, which helps them decide whether and how to

make revisions.

Checking the accuracy of meaning making in English

The students utilise MT to check whether their English writing expresses their intended
meaning. For example, Qing indicated that she adopts MT to check if her English writing

expresses what she wants to say:

[for] the difficult sentences, I think | express my ideas or my thinking very well, but I
will just copy English one into a translation machine and let it translate into Chinese to
see if it is correct ...the translation machine is like [a] native speaker to check if my
sentence could make sense to the native speaker [Qing, interview].
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Qing uses MT to translate her English writing into Chinese followed by reading the Chinese
translation to check whether her writing expresses her intended meaning. If the Chinese
translation is equivalent to what she wants to express, then she can be confident that her English
writing is accurate in terms of the expression of meaning. This way of using MT is similar to
Lian’s way, as Lian also refers to MT Chinese output to see if she has clearly conveyed her

meaning in her English written work:

I would firstly write down a paragraph in English and put it in the MT and check [if]
the logic of translation [in Chinese] is correct [Lian, interview].

Thus, Qing and Lian check the accuracy of their meaning making in English by using MT to
translate their English writing into Chinese and then reviewing the MT output in Chinese. This
finding suggests that the students draw on their linguistic capabilities in both Chinese and
English and MT to ensure greater accuracy in conveying meaning in their academic writing.

Checking the accuracy of grammar and assisting with revision

Some students employ MT to check grammatical accuracy in their English writing:

I check my writing on MT and learn how to express my thoughts in correct grammar
[Yun, interview].

...it [MT] helps me check my grammar, maybe [the] basic subject-verb-agreement
[Xiang, interview].

Together with checking the accuracy of their meaning making (previous section), the students
compare their own English writing (HT output) with MT output to check the accuracy of their
grammar. This seems to help them decide whether they should alter their English text and how
to make revisions. In the fourth tutorial Yun used a paragraph of her own English writing to
demonstrate how she used MT (Google Translate) to check the accuracy of meaning making

and grammar, and to assist with revision (see Table 6.2).
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Table 6.2 Screenshots of Yun using MT to check accuracy of meaning making and grammar in her
English writing and assist with revision

Screenshots Commentary

1.

Domestic violence and child protection are complex issues which involves different factors
and need different actions to be resolved. Every client has different issues, the ow.n. Yun trans.lates her
circumstances could be a combination of various complex causes, but the principles of our writing OW_n. Eng11511

work will not be changed and the mindset will always be working with clients to achieve writing 1nto

their goals and to empower the clients. Chinese using MT.

- A FIARENIE TR A MABHENES  BRERMWIER | ouput
W/f R BRI AMBERE R SELURBM MO B RER FE P -

2.

FKEER IR ARG R BORATRRE IR EAUREAEE « WERNAENTEH PE She post-edits MT
HICARRA - SRR A—E ﬂr’ﬂ %ff'ﬂﬂfﬁ a[RER éﬁﬂ?ﬂﬁﬂ?[ﬁﬂ'hﬁ & HER text and conveys her
MO TIEFRIAR S - TAEFRIGGEES R B E B ROR 69 B SRR TE 5% - intended meaning

in Chinese.

Domestic violence and child protection are complex issues that involve different levels and
causes. and require different actions to resolve them. The situation of each case is different. MT 3.
The situation of the case may be a combination of various complex reasons, but our working
principle will not change. The working principle will always be to help clients achieve their

goals and empower the case.

output | She translates the
post-edited Chinese
i text back to English
using MT.

4.

She compares her
own writing in Step
1 with MT output in
Step 3 for making
revisions.

As shown in Table 6.2, Yun went through a four-step process. At Step 1, she put her own
English text into the MT to obtain MT Chinese output. The Chinese translation from MT
allowed Yun to check whether her English text was equivalent to what she wanted to express.

This MT Chinese output was not error-free as the word ‘mindset’ was translated as ‘ #Z78& /7
A (zui renzhen de ren, the most diligent people)’ as indicated in the orange underlined text. At
Step 2, therefore, Yun post-edited unsuitable MT output and conveyed her intended meaning.

For example, she changed the Chinese translation ‘% & 7~/a]/#7/4 % (sheji butongde yinsu,
involving different factors)’ to * Z 4 2/ 1~ /a1 17 /& [h7 42 /57 [ (gianshe dao butongde cengmian

yu yuanyin, involving different aspects and causes)’ so as to fully express her intended
meaning. At Step 3, Yun translated the post-edited Chinese text back to English using MT to
obtain MT English output. At Step 4, Yun compared her own written text with the MT English
output produced at Step 3 for making revisions. By comparing the two texts, Yun identified
grammatical inaccuracies in her own writing as indicated by the yellow underlined text in Table

6.2. Yun reported that she replaced the inaccuracies in her writing with the underlined MT

174



produced text at Step 3, although she did not show her final revised text in the demonstration.
Figure 6.4 shows Yun’s four-step process of using MT to check meaning making and grammar

in English writing and to assist with revisions.

3. MT from Chinese

1. MT from English 2. PE of Chinese text

to Chinese

4. Comparing own

to English writing with MT output

«putting student's *modifying or etranslating the ecomparing own
own English editing MT Chinese text writing in
writing in the MT Chinese output post-edited back English with MT
to get MT output and conveying to English English output
in Chinese intended to assist with

ereviewing MT meaning revisions

Chinese output
to check accuracy
of expression of
meaning in
English

-— e J

Figure 6.4 Yun’s four-step process of using MT to check meaning making and grammar in English
writing and assist with revision

Analysis of this example shows that MT mistranslates the Chinese words ¢ /47 (cengmian,
aspects)’ into ‘levels’ as indicated by the orange underlined text in Table 6.2, but Yun does not
detect this MT error. This suggests significance in the role and capability of making effective
judgements of MT output accuracy, which is discussed in Section 6.1.5. Despite the imperfect
MT output, the four-step process seems to help Yun to convey her intended meaning, first
through the PE step in Chinese, and then to identify her grammatical inaccuracies in English
through the final step of comparing her own text with the MT text. Yun claimed these steps as

beneficial for making revisions and improving grammar in her English writing:

...usually, my professor has to correct my grammar errors, but for this one she didn’t
have to spend a lot of time correcting my grammar. So, I think that’s good [Yun, screen
recorded demonstration and explanation].

Comparison of responses in the pre- and post-intervention questionnaires to the closed-ended
question, ‘How frequently do you use MT for checking what you wrote in English?’ (see
Appendix 6.1) shows that five out of six students increased their frequency of using MT to
check their English writing. Only one student (Ying) reduced her MT use in this regard from

almost always to sometimes. Ying explained this in the follow-up email correspondence:

The frequency for checking what | wrote in English and writing production are [is]
decreased mainly because I am gradually being familiar with my course content...At
first, 1 did not know [how] to make my essays academic, so | relied on translators quite
often [Ying].
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Thus, Ying’s decreased use of MT to check her English writing is because she has become
more familiar with her area of study and with academic writing in English over the course of
her graduate study. This suggests that unfamiliarity with study content and academic use of
English may be reasons that motivate a student to use MT more frequently. Nonetheless, the
results from the other five students indicate that they find it helpful to use MT to check the
accuracy of meaning making and grammar in their English writing and to help with revision,

as demonstrated in the tutorial.

6.1.4 Using MT as a tool to help maintain academic integrity

In regard to how the use of MT relates to academic integrity, none of the students believe that
using MT is associated with a breach of academic integrity. Instead, they consider that using
MT does not matter because academic integrity is related to avoidance of plagiarism through
the use of appropriate paraphrasing and referencing protocols when referring to and using the

intellectual work of others. This view is evidenced below:

...they [students] don’t know what is paraphrasing and how to do paraphrasing. So, I
guess there are a lot of misunderstanding of the paraphrasing process and academic
integrity thing. So, those kinds of misunderstanding will... lead to plagiarism [Qing,
interview].

... as long as you know how to cite the resource [source] of information correctly. It
doesn't matter whether you translate the information by using your own language
knowledge or MT [Xiang, interview].

According to Qing, understanding how to paraphrase can avert plagiarism, while Xiang
considers that understanding how to reference the sources of information used in academic
writing is the key. Taken together, the two students’ views are that academic integrity relates
to understanding how to paraphrase and reference rather than whether or not MT is used.

Lian claimed in the interview, ‘with that [MT] tool it’s becoming easier to do paraphrasing...in
that sense, it does help to maintain academic integrity’. Research shows that second language
students find it challenging to paraphrase or summarise difficult academic texts as they need
to have a substantial understanding of reading materials prior to rewording the reading texts
(see for example, Hirvela & Du, 2013; Shi, 2012). Reflecting this, the students in this study
used MT as an aid to support their academic reading and writing, as presented in the previous
sections. They also used MT purposefully to assist in paraphrasing and/or summarising their

reading to help maintain academic integrity. Their strategies in this regard involve using MT
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to 1) reduce similarity between the source text and their paraphrased or summarised texts, and

improving those texts; and 2) help with comprehension and paraphrasing.

6.1.4.1 Reducing similarity and improving paraphrased or summarised texts
Some students mentioned that they adopt MT+PE to improve their paraphrased or summarised
texts, as Ying reported:

I would write a paragraph by myself first, then if the similarity [to the source text] is
high, I use machine translation tool to reduce the similarity [Ying, interview].

In other words, Ying adopts MT to reduce similarity between her paraphrased text and the
source text, thus addressing academic integrity. When asked how she managed this process,
Ying explained:

[T put English sentences [paraphrased] in the MT to get Chinese translations and then

slightly adjust the Chinese translations and then translate back to English [Ying,
interview].

Thus, Ying’s strategy of using MT to reduce similarity between two texts is similar in nature
to the use of MT to check one’s own writing for making revisions, as Yun demonstrated in
Section 6.1.3.2. That is, Yun and Ying utilise MT to translate their own English written texts
into Chinese and then edit or modify the Chinese translation followed by translating back to
English using MT. Specifically, the students improve their paraphrased or summarised texts in

English by means of MT+PE.
The following data excerpt reveals Yun’s use of HT, MT and PE to support summarising:

I think one of the difficulties when | wrote my assignment is | want to paraphrase all
these [papers] [ have, but I don’t know how to put them all together. And then | will try
to do that in Chinese and then translate back [to English]. But I will definitely make
some mistakes in grammar so PEMT [MT+PE] will help this, and I have found it really
helpful in that scenario [Yun, interview].

Although Yun used the word ‘paraphrase’, what she actually does is to summarise several
papers for her assignment. The student finds it challenging to summarise or synthesise the main
ideas from different articles in English, so she uses HT, MT and PE. According to Yun’s
explanation above, the sequence of her summarising process is to 1) summarise in L1 Chinese;
2) translate the summary from L1 Chinese to L2 English by herself through HT; and 3) start
the four-step procedure of using MT and PE (see Figure 6.4) to improve her summarised texts.

When asked about MT use and academic integrity, Yun argued:
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...we don’t just copy and paste...we still double check if that [MT output] is what we
want to express and modify our own writing, hence it’s still our own work [Yun,
interview].

Together, the above data show that the students use MT+PE to reduce similarity to the source
text (as Ying explained) and to improve their paraphrased or summarised texts (as Yun
demonstrated). This way of using MT requires linguistic and cognitive effort to first evaluate
and modify MT output and then make revisions of their own texts. In Yun’s example, since the
summary of articles was generated by the student because MT (at the time that this research
was undertaken?¥) was unable to produce a summary for her, the student, therefore, asserted,
‘it’s still our own work’. Analysis of the students’ strategies for using MT reveals the ethical
use of this tool, in which MT is merely to make their paraphrased or summarised texts more

appropriate while maintaining academic integrity.

6.1.4.2 Helping with comprehension and paraphrasing

The students introduced various scenarios in which the English source text was difficult for
them to understand, let alone to paraphrase. In such cases, they use MT+PE to assist
comprehension and paraphrasing, as indicated by Ying’s response to the open-ended
questionnaire item, ‘Please write a few sentences or a paragraph to explain how you use PEMT
(MT+PE)’:

If I come across some complicated sentences, | would use the machine translation tool
to translate into Chinese first. Then | would modify some characters if | think the
translation is not completely accurate. Next, | would translate the Chinese translation
into English [using MT] ...then still check the English translation accuracy and do
some modifications [Ying, questionnaire].

Based on Ying’s account, she adopts a six-step process. She first uses MT to translate complex
sentences from English to Chinese. Second, she evaluates MT accuracy. Third, she modifies
MT output in Chinese. Fourth, she uses MT to translate the modified MT Chinese output back
into English. Fifth, she evaluates MT accuracy. Sixth, she modifies the MT output in English
(see Figure 6.5).

24 This study was conducted prior to the arrival of generative Al such as ChatGPT in late 2022.
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Figure 6.5 Ying s six-step process of using MT+PE for comprehension and paraphrasing

As shown in Figure 6.5, translation from English to Chinese seems to help Ying understand
the challenging text in English, while back translation from Chinese to English appears to help

her produce an adequately paraphrased text in English.

Lian also uses MT+PE to understand difficult texts and to complete paraphrasing in order to
maintain academic integrity. In the fourth tutorial, Lian uses the sentence in Table 6.3 as an
example to demonstrate her paraphrasing strategy with MT (Google Translate) when

encountering difficult academic texts.

Table 6.3 Screenshots of Lian using MT+PE for comprehension and paraphrasing

Screenshots Commentary
- i
JE3X Original text: Lian translates
the source text
A : . ) 3 R . Source | into Chinese
Chinese nationals are buying Australian vineyards and wineries at unprecedented levels, with up ok using MT.
to 10 per cent of South Australia's iconic Barossa Valley now in Chinese hands.
Google Translate: 5
R MT She evaluates
i REFEAFFZEABHRAKT output | MT Chinese
THEEREEHUAH 0% o
3.
Post-editing of Google translation and Paraphrase in Chinese: Shs post-edits
an:
N . § e PE text hr
: AR “Fak BB MR T E BiE4 Barossa = | the MT output
Va"ev)’ﬁfé}ﬁ IO%Bﬁ,EEiJ ¢@AFE§ a Chmese.
4.
Google Translate: She translates
the post-edited
4 b ;. i ¢ o . . text back t
In recent years, Chinese investors' enthusiasm for investing in Australian vineyards has soared. MT | English
At present, up to 10% of wineries in Barossla Valley in South Australia are owned by Chinese. output )
Post-editing of Google translation: e S:éﬁ:f :
output.
Chinese buyers’ enthusiasm for investing in Australian vineyards has soared in recent years. Up T 7
to 10% of wineries in Barossa Valley in South Australia are currently owned by Chinese. She post-edits
the MT output
in English.
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As shown in Table 6.3, Lian went through a six-step process in search of high quality and
accurate paraphrasing. At first, Lian used MT to translate the English source text into Chinese
to get MT output in Chinese (Step 1). She then evaluated the Chinese translation (Step 2). This
MT Chinese output sounded unnatural because of the phrasing and word order problem. For
instance, the English phrase ‘buying...at unprecedented levels’ was translated into Chinese
LLETHr K B 79K I 2K .. (yi giansuoweiyou de shuiping goumai..., using unprecedented
level buying...)’ as marked in yellow. Therefore, Lian post-edited the Chinese translation and
paraphrased the text in Chinese (Step 3). For example, she modified and reworded the
underlined text into Chinese ‘47 /& 7% 75 2 Xy A FI I #j &/ bdl 119 % 2 #4115 59/ 7% (zhongguo
touzizhe dui aodaliya putaoyuan de touzi reqing juzeng, Chinese investors’ enthusiasm for
investing in Australian vineyards has surged)’. Subsequently, she translated the post-edited
and paraphrased Chinese text back to English using MT (Step 4). She then evaluated the
English translation from MT (Step 5). Finally, she post-edited the MT English output to
produce her perception of an appropriate translation (Step 6). Figure 6.6 shows Lian’s six-step

process of using MT+PE for comprehension and paraphrasing.

Translation from English to Chinese Back translation from Chinese to English
\ )
\‘ | \‘

1. MT from E
toC

3.PE&
paraphrasingin C

2. Evaluating
MT output

5. Evaluating 6. PEinto E

MT output

sevaluating
MT Chinese
output

susing MT to
translate
fromEtoC

+modifying
MT Chinese
output and
paraphrasing
in Chinese

eusing MT to
translate

post-edited
Chinese text
to English

sevaluating
MT English
output

+modifying
MT English
output

Figure 6.6 Lian’s six-step process of using MT+PE for comprehension and paraphrasing

Analysis of Lian’s paraphrasing process shows that PE and paraphrasing in Chinese at Step 3
seems essential to obtain a more appropriate translation at Step 4 and to avoid high similarity
between the source text and paraphrased text. Also, PE at Step 6 appears important to produce
a more accurate translation, even though the English translation produced by MT in this
example was adequate in terms of source text meaning and the use of vocabulary and syntax.
Although Lian indicated in the demonstration that this paraphrasing process is time-consuming
as it involves engaging in translation activities twice, from English to Chinese and from

Chinese to English, she considers it a viable strategy for paraphrasing difficult academic texts:

...if you have no ideas on how to do that [paraphrasing], this is another option...
because for us some English sentences are really hard to understand or even to
paraphrase [Lian, screen-recorded demonstration and explanation].
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This shows Lian’s recognition that paraphrasing involves both reading comprehension and
writing production, and that a better understanding of the text precedes paraphrasing. After

seeing Lian’s demonstration, Xiang agreed with this strategy, arguing:

...it’s easier for me to understand Chinese terminology than English terminology. So
this applies to a lot of students who are learning professional [knowledge/subjects]
through EMI. So maybe it’s easier for them to use this method [Xiang, tutorial
discussion].

Xiang believes the use of MT in this way to be beneficial for EMI students as it can overcome
their difficulties in understanding and paraphrasing difficult academic texts. In fact, prior to
participating in this study, she had herself shown other Chinese international students in the
fields of Science, Technology, Engineering and Mathematics (STEM) how to paraphrase using
MT. In the fifth tutorial of my intervention, Xiang demonstrated using MT for paraphrasing
using the material she had used in her previous presentation prior to the intervention (see Table
6.4).

Table 6.4 Screenshots of Xiang using different MT tools for paraphrasing

Screenshots Commentary
Original text: 1.

: . e : Xiang uses three MT
Diffuse pollution and waste sources make a major contribution to pollution loads in 2
stormwater. Past legislation has concentrated on point sources of pollution such as specific tools (GOOgIE, Baidu and
industry exhaust stacks and discharge pipes, and has led to significant improvements in the Youdao) to translate the

management of hazardous wastes, wastewaters and air emissions throughout Australia. Point
source improvements are still needed but present and future programmes must also target
the diffuse sources.

Google translation:

Diffuse pollution and waste sources make a significant contribution to the pollution load of
rainwater. Past legislation focused on point pollution sources, such as exhaust pipes and
discharge pipes for qjipcciﬁc industries, and led to significant improvements in the
management of hazardous waste, wastewater and air emissions throughout Australia. Point
sources still need to be improved, but current and future programs must also target

decentralized sources.

Baidu translation:

Diffuse pollution and waste sources are the main sources of rainwater pollution load. Past
legislation focused on point source pollution, such as specific industrial exhaust and discharge
pipes, and led to significant improvements in the management of hazardous waste,
wastewater, and air emissions across Australia. The point source still needs to be improved,
but the current and future schemes must also target the diffusion source.

Youdao translation:

Diffuse pollution and waste sources are the main causes of heavy rain water pollution load.
Past legislation has focused on point sources of pollution, such as specific industrial tailpipes
and discharge pipes, INGINERSRNHEENUPIRIIIONEY the management of hazardous waste,
wastewater and air d!sgl_urju throughout Australia. Point sources still need to be improved,
but current and future programmes must also target decentralized sources.

My version:

R, IR the suocrvision of hozordous waste,
wastewater and air HINCHBIEES BEIOSS Australia. [POINtSources SHll nesd 1o BRIRPaEE, but

current and future schemes must also aim at decentralized sources.

English source text into
Chinese and then directly
translate back to English
to get three versions of
MT English output.

2.

She marks the terms
wanting to keep in
yellow, while the words
in red are marked to
distinguish differences in
word choice between the
source text and MT
output.

3

Xiang produces a
paraphrased text by
selecting the words,
phrases, and sentence
structures from the three
MT outputs.
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As shown in Table 6.4, Xiang first used three MT tools (Google, Baidu and Youdao) to obtain
a translation from English to Chinese which was then directly translated back to English to
provide three versions of MT English output (no Chinese translations were shown in this
demonstration). Second, Xiang marked terminology that she wanted to keep in yellow and
marked other words in red to distinguish the difference in word choice between the source text
and MT output. Third, she produced a paraphrased text by selecting words, phrases, and
sentence structures from the three MT outputs. According to Xiang, the text highlighted in grey
in the rephrased version is a combination of translations from the three MT tools. Figure 6.7

shows Xiang’s three-step process of using different MT tools for paraphrasing.

MT from E to Cand Cto E Highlighting useful words Producing a paraphrased text

e using different MT tools to
translate English texts into
Chinese and then directly

from Chinese to English to
get Engish translations

e marking useful terms and
words in the translations
from MT tools

e combining English
translations from different

MT tools to produce a

paraphrased text

Figure 6.7 Xiang’s three-step process of using different MT tools for paraphrasing

This example shows that Xiang obtained different translations from the three MT tools as
points of reference, including the translations of words (e.g., major/significant/main), phrases
(e.g., concentrated on/focused on), and sentence structures (e.g., ...make a major contribution
to.../...are the main sources of.../...are the main causes of...). She subsequently rewrote the
original text by selecting her perception of suitable MT output and combining the translations
together. Her paraphrased text, however, seems to have rather high similarity of sentence

structure between the source text and rephrased text, as shown in Figure 6.7

In comparing the paraphrasing processes carried out by Ying (Figure 6.5), Lian (Figure 6.6)
and Xiang (Figure 6.7), some differences are apparent. Ying and Lian evaluated and modified
MT Chinese output at Steps 2 and 3 prior to translating back to English, however, Xiang
omitted these two steps. More specifically, Lian not only post-edited MT Chinese output but
also paraphrased in her own words in Chinese to reduce similarity between the source text and
her paraphrased text. Analyses of the three students’ paraphrasing processes suggest that the
PE step and paraphrasing in Chinese may push students to better understand source texts;
conversely, without this step, it may be difficult to ensure students’ understanding of the

reading materials. As Xiang stated in her demonstration, ‘using this kind of method you don’t

182



even need to know what you are reading’. This means Xiang can still produce a paraphrase that
has relatively high similarity to the original text through using MT, even if she does not really
understand the source text material. Xiang’s use of MT for paraphrasing, therefore, may be
interpreted as an academic integrity problem.

Peng and Qing indicated that PE and paraphrasing in one’s own words are important in an

appropriate paraphrasing process that maintains academic integrity:

Post-editing really matters...to avoid plagiarism... they [MT outputs] are just
materials. .. you have to paraphrase... based on the materials we have [Peng, interview].

I don’t think translation machines can help students to do the paraphrasing at all [Qing,
interview].

The comments by Peng and Qing show that they recognise the importance of PE and
paraphrasing in one’s own words. In brief, the capability to use MT to translate difficult
academic texts from English to Chinese followed by PE and paraphrasing in Chinese has
significant potential for increasing and demonstrating students’ understanding of the original
source texts in English. Also, using MT to translate post-edited texts from Chinese back to
English (back translation) followed by PE is an important process that helps students to
increase accuracy and appropriateness in paraphrasing academic texts in English. This
sequence of processes seems to help students avoid potential plagiarism and maintain academic

integrity. It also demonstrates the ethical potential of using MT.

6.1.5 Using MT as aresource to cross-check and evaluate MT output

The final purposeful use of MT identified by in the student data is to cross-check and evaluate
MT output to increase translation accuracy. The students do not seem to believe MT output to
be precise, as Qing indicated:

I need to do the post-editing, either from Chinese to English, or from English to Chinese,
because that’s machine, not our human brain [Qing, interview].

When consulting the MT tool, Qing will evaluate its accuracy and edit the translation produced
by MT; this is because she considers that translations generated by MT are likely to be flawed.
Human post-editing is therefore important to overcome the deficiencies of MT. The other

students were also aware of the limitations of MT:

...[translating] from Chinese to English...I think Google is better...from English into
Chinese, I think Chinese company did better because Chinese is their language [Qing,
interview].
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For me, now | still prefer using Youdao, but I think Google is sometimes more accurate
[Lian, interview].

Yesterday | used Google because something [went] wrong with my Youdao Translation.
So, [ used Google. I find it’s maybe better than Youdao. I think the Chinese translation
[from Google Translate] is more accurate [Ying, interview].

| feel like Baidu and Youdao are doing better translating [to] Chinese than the other
two [Google and Microsoft] [Peng, interview].

These comments show that, although opinions varied, two students (Qing and Peng) found that
Chinese-based MT such as Baidu and Youdao worked better for English to Chinese translation,
while US-based MT such as Google performed better for Chinese to English translation. This
interesting finding may warrant further large-scale research that may be beneficial for students
and other MT users who seek advice on which MT tool to choose depending on the
directionality of translation (from English to Chinese, or Chinese to English). On the other
hand, the variations in the interview data show that the students had personal views on MT
output quality and their preferred MT tools to assist with translation from English to Chinese
or vice versa, related perhaps to their fields of study. Although comparing the translation
quality of different MT tools is beyond the scope of this current study, the data seem to support
my preliminary finding before commencing the intervention, namely that different MT tools
may complement one another and that, therefore, adopting two or more MT tools for cross-
checking may help to judge MT accuracy. This was why | introduced four MT tools (Google,
Microsoft, Baidu and Youdao) to the students in this study.

The students believe that English proficiency is the main determinant to make a correct
judgement of the accuracy of MT output, as shown by the interview data, ‘it really depends on
the [MT] user’s English level’ [Qing] and ‘it depends on our English level’ [Lian].
Nevertheless, they proposed two strategies to evaluate MT output and increase translation
accuracy: 1) using more than one MT tool and additional online resources; and 2) pre-editing
of MT input.

6.1.5.1 Using more than one MT tool and additional online resources

The students’ strategy for evaluating MT accuracy is to adopt more than one MT tool to cross-
check MT output, as indicated by the interview data, ‘to cross-check with other MTs’ [Lian],
‘use more than one MT software’ [ Ying], ‘use more MTs instead of just one’ [Xiang], and ‘use
different machine translation tools to check, to have a cross-check’ [Peng]. These four students
affirm their use of two or more MT tools for double-checking and evaluating translations
produced by MT.
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However, Yun explained in the interview that she uses only Google Translate, ‘I don’t read
simple Chinese. I can’t use other stuff, but I do like Google Translate’. Google Translate is the
only MT tool Yun adopts because she uses traditional Chinese script and cannot read
translation in simplified Chinese on Baidu and Youdao. Qing also prefers to use only one MT
tool to translate all language units (e.g., words, sentences, and paragraphs), rather than jumping

between various MT tools:

I use Eudic to translate the paragraph. For some words, | really want to have a deep
look at it, I just go into that app and check the words. So, it’s easier for me, I don’t need
to change between the apps. [Qing, interview].

Qing employs MT (Eudic) to translate large language units as well as words for further

understanding and double-checking word meaning.

Analyses of the interview data reveal that four out of six students in the study favour using
more than one MT tool to cross-check and evaluate MT output. As argued earlier, different MT
tools might complement one another. Double-checking between MT tools may help students
assess MT accuracy. Moreover, making a judgement of MT accuracy by referring to different
MT tools may encourage students to compare and think in more depth about different
translations from various MT tools. This in turn may enhance students’ metalinguistic skills

(Gass, 2017). This is further discussed in the next chapter.

In addition to using MT to cross-check and evaluate MT output, students also adopt search

engines to check MT accuracy, as indicated by Peng:

I extract the phrase [translated by MT] | am unfamiliar with and then | will check
whether this phrase is regularly used in academic articles or in machine translation tools.
Maybe two ways to check it [Peng, interview].

Peng accesses search engines to look for academic articles to examine whether the terminology
or phrase translated by MT is used in his area of study; he also uses other MT tools to double-
check its suitability. In addition, students utilise search engines to check the accuracy of MT

output, for example:

...Itype key words in Google to see the result [Peng, interview].

We also use search engines to look for specific terms and phrases to see if people use
the same terms or phrases [Lian, interview].

The comments show that Peng and Lian draw on search engines such as Google Search to

check whether words or phrases translated by MT are appropriate or commonly used. In brief,
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the students adopt more than one MT tool to cross-check and evaluate MT output, and use
search engines to access academic papers to check the suitability of MT generated terms and

to check the accuracy of MT produced words or phrases.

6.1.5.2 Pre-editing of MT input
Xiang reported that her strategy to increase MT output accuracy is to edit the source text (MT

input) using unambiguous words and non-complex sentence structures:

If T get a very strange [MT] result...I will look into the smaller parts of the original
sentence in Chinese...see if there are some Chinese phrases that are too hard for
machines to translate into English... After I have identified the hard part...l will change
the Chinese phrases into easier Chinese expressions or sentences for machine to
understand...until I get a more accurate translation in English [Xiang, questionnaire].

When Xiang detects any inaccuracy in MT English output, she will then examine the language
units (from words to sentence structures) of the Chinese source text. Subsequently, she will
edit the Chinese source text (MT input) to make it transparent, using simple words and sentence

structures until she receives appropriate MT output in English.

Analysis of Xiang’s strategy for pre-editing MT input to increase output accuracy shows the
complexity of the (meta)cognitive and (meta)linguistic process involved. Xiang has drawn on
her linguistic repertoire in Chinese and English to analyse MT input and output, particularly
making input brief and clear enough to obtain a greater degree of accuracy in output. This
requires her capabilities in both languages as well as the ability to analyse semantic and
syntactic features of the two languages. Likewise, Lian mentioned in the interview that she will

‘edit original texts to get more accurate translations [from MT]’.

Upon reflecting on this finding, | realised that pre-editing of MT input was not demonstrated
or included in the tutorials, so there was no example in the data set to show how Xiang and
Lian edited their original text to receive more precise MT output. The finding, however,
indicates that the practice of pre-editing of MT input may offer additional value for MT-related
teaching, and this warrants future research. It also suggests that students find ways to work
with MT tools to best suit their purposes, and that effective use of MT requires experience and
practice (see also Jia et al., 2019; Yang & Wang, 2019).

6.1.6 MT and PE capabilities
Based on the findings in relation to RQ 1 (How do multilingual learners use MT to support
their L2 learning?), analysis has identified five purposeful uses of MT by the group of EMI
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postgraduate students. The first purposeful use of MT is as a multilingual dictionary. The
students adopt MT to look for meanings and translations of words or phrases and to understand
their usage by referring to sample sentences. Moreover, they use MT as more than a dictionary;
they use it to support academic reading in articles, book chapters and so forth. The students
utilise MT to check their comprehension of L2 English reading texts, to translate large language
units that are difficult texts to understand, and to speed up reading to search for materials for
more in-depth reading. Their third purposeful use of MT is to support academic writing. The
students use MT+PE to clarify thoughts and express meaning in English and to check writing
and assist with revision. Another purposeful use of MT in students’ written production is to
help maintain academic integrity. The students employ MT+PE to reduce similarity and
improve their paraphrased or summarised texts, and to help with comprehension and
paraphrasing. A fifth purposeful use of MT is to cross-check and evaluate MT output. The
students’ strategies for evaluating MT output and increasing translation accuracy are: using
more than one MT tool and also additional online resources, as well as, independently of the

intervention, engaging in pre-editing of MT input.

Based on the findings, it can be concluded that these EMI postgraduate students adopt MT as
a resource in different ways (e.g., translating own writing text from L2 to L1) for different
purposes (e.g., for checking accuracy of own writing and assisting revision) to support their
academic reading and writing. They exploit MT+PE as a strategy combination to facilitate
academic writing including paraphrasing and/or summarising that requires both understanding
of academic texts and rewriting content from what they have read into their own written text.
Their strategic use of MT and PE enables them to address difficulties in completing their
assignments or thesis chapters. According to the multiple data sources discussed earlier, MT
and PE capabilities entail expertise in using MT as a resource (incorporating other online
resources such as search engines) and MT+PE as a strategy combination involving MT
evaluation, MT modification, and skills in consulting tools, making decisions, and solving
problems. Taken together, MT and PE capabilities indicate the presence of an expanded
multilingual repertoire that includes comparative thinking, cognitive skills, and evaluative and

metalinguistic capabilities. This is discussed in detail in Chapter 7.

6.2 MT and PE capabilities to advance L2 English learning
Findings in the data that respond to RQ2 are presented here. In relation to how MT and PE
capabilities advance L2 English learning, five interrelated processes by which students improve
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their translation and L2 English learning have emerged through the analysis of multiple data

sources. These processes are:
1) Increasing efficiency in reading
2) Improving accuracy in L2 text comprehension and production
3) Increasing opportunities for learning vocabulary and grammar
4) Increasing confidence in academic learning
5) Raising awareness of appropriate use of MT

These five interrelated processes appear to indicate that learning how to use MT and PE offers
potential not only for advancing L2 English learning but also for learning content knowledge.
This shows a parallel with the L2 Chinese student group (SG1), even though the student groups
are in different settings.

6.2.1 Increasing efficiency in reading

Understanding how to use MT and PE may advance L2 English learning and facilitate access
to content knowledge by increasing efficiency in academic reading. As Yun reported in the
questionnaire, ‘As a non-native English speaker, reading is very time consuming...Translate
paragraph into Chinese to read is more efficient’. Qing’s experience of reading academic
articles in English, discussed in Section 6.1.2.3, supports Yun’s comment. When they adopt
MT to translate English texts into Chinese to read, the students can save time looking up

unfamiliar words and terms, as explained by Qing:

... [MT] saving my time to check the vocabulary, some terminologies that T don’t know,
because using the translation machine, it translates a paragraph...it also translates the
vocabulary or the terminology [Qing, interview].

When using MT to translate large language units such as paragraphs, the paragraph translation
generated by MT contains translations of smaller language units, including words, phrases, and
sentences. This means the students do not need to stop reading to look up words, but they can

read entire sentences and even a whole paragraph, for example:

...if you want to comprehend a sentence, you must read it as a whole not just word by
word, especially for a complicated sentence...Sometimes the meaning of each sentence
connects together [Qing, screen recorded demonstration and explanation].
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This indicates Qing’s awareness that understanding the meaning of individual words in a
sentence is not necessarily equal to understanding the sentence. The literal meaning of a word
may be different from the meaning of the word combined with other words in a sentence
(Angelelli, 2009). In the same vein, understanding a sentence does not guarantee understanding
the key concept in a whole paragraph that may be comprised of several sentences. However,
when reading with MT, students can read a large language unit as a whole and maintain a
smooth reading flow. As Qing indicated in her demonstration (Table 6.1), ‘using machine
translation, I am like a native English speaker...I will directly know what the paragraph wants
to say’. Clearly an aspiration for Qing is to be able to read and understand the content
information in English as readily as an English L1 reader. To accomplish this, she makes use
of MT because reading with MT allows her not only to speed up reading but also to increase

comprehension of connected ideas.

Questionnaire data support this result, for example, ‘it [MT] helps me absorb the context better’
[Yun], and ‘it [MT] can save me much time and | can grasp the basic meaning of some
paragraphs’ [Ying]. These two students believe that reading English academic articles with MT
Chinese output can increase their understanding of the reading content while also accelerating
reading. When responding in the post-intervention questionnaire to a closed-ended item
‘MT/PEMT (MT+PE) can save time on course work’, the six students agreed or strongly agreed
(see Appendix 6.1). Specifically, Qing strongly agreed with this statement in the post-
intervention questionnaire, although she did not give any answers in the pre-intervention
questionnaire because she had never previously used MT. Two students (Yun and Peng)
showed an increased positive attitude on this point between pre- and post-intervention
questionnaires, while two other students (Lian and Ying) remained unchanged. One student
(Xiang) slightly changed her attitude from strongly agree to agree. Xiang explained the cause

of the change in her perception of this item in the follow-up email correspondence:

[my] opinion was influenced by another participant's opinion which stated that
performing MT and PEMT [MT+PE] is more time-consuming than we think [Xiang].

The numerical data after the intervention show that three of the six students (Qing, Yun and
Peng) found that learning to use MT and PE could save time on their assignments, especially
for reading tasks. Together, the multiple data sources reveal that the explicit tutoring on MT
and PE appears to help students increase efficiency in English reading, including often (but not
always) reading faster and understanding better. This may help to advance their content

knowledge learning as well as English learning.
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6.2.2 Improving accuracy in L2 text comprehension and production

Learning to use MT and PE may advance L2 English learning and facilitate access to content
knowledge by improving accuracy in L2 reading comprehension and writing production. This
is evidenced in the data presented in prior sections, showing that the students employ MT to
improve their reading comprehension (Section 6.1.2) and MT+PE to solve their difficulties in
academic writing (Sections 6.1.3 & 6.1.4). In terms of reading, MT seems to help the students
increase accuracy of reading comprehension, which might contribute to learning of English

and content knowledge. In terms of writing, Yun stated:

... my professor...understands [my writing] better because | used to get some feedback
like ‘I don’t understand’ and now I don’t get that anymore [Yun, interview].

This shows that understanding how to use MT and PE seems to help Yun complete written
assignments more effectively and increase accuracy in her academic writing. As shown in
Figure 6.4, Yun adopts MT as a resource to go through a four-step process to check the
accuracy of meaning making and grammar in her English writing and to assist with revision.
Yun’s strategy for using MT allows her to convey the intended meaning, to spot unsuitable
English expressions, and to detect grammatical inaccuracies in her original English writing.
These skills enable Yun to revise her own English writing and increase the degree of accuracy
in her assignments. Her writing has become more readable for the lecturer as a result of these

efforts.

When responding to the closed-ended item ‘MT/PEMT (MT+PE) can produce more accurate
course work’, five students agreed or strongly agreed, and one student somewhat agreed in the
post-intervention questionnaire (see Appendix 6.1). Three of the six students (Yun, Peng, and
Xiang) showed a more affirmative attitude between pre- and post-intervention questionnaires.
Qing somewhat agreed with this point in the post-intervention questionnaire but had not given
any answers in the pre-intervention questionnaire. The responses from two students (Lian and
Ying) remained unchanged. Overall, the numerical results together with other data sources
show that learning to use MT and PE may benefit students in increasing accuracy in their
English reading and writing tasks. The processes of attempting to increase accuracy in
academic reading and writing may help to advance both English learning and content

knowledge learning as will be argued below.
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6.2.3 Increasing opportunities for learning vocabulary and grammar

When the students attempt to utilise MT and PE to improve accuracy in text comprehension
and production, they seem to learn vocabulary and grammar at the same time. Thus, reading
academic texts in English along with MT output in Chinese may help students learn grammar
while increasing understanding of the texts. This is illustrated in Ying’s account of her habitual

process:

I would read the [MT translated] sentence in Chinese carefully and break down the
English sentence. | break the structure of the English sentence, so | would get the
meaning [Ying, interview].

Ying attempts to understand the reading material by unpacking the English sentence with the
aid of MT Chinese output. She pays particular attention to sentence structure variations
between the English source text and the MT produced text. Comparing the two texts seems to
help her learn English grammar while understanding the reading material. This result is

supported by Qing’s comment:

I found it’s [MT] helping my reading and grammar as well, because sometimes with
long sentences in English, it is very hard to figure out what is object, what is subject,
what is the verb... I can learn the vocabulary quickly and then improve my grammar.
You know, not the writing grammar but like the reading grammar [Qing, screen
recorded demonstration and explanation].

In Qing’s experience, reading with MT enables her to analyse and break down long sentences
into small language units, such as subject, verb, and object. In so doing, Qing is learning
English grammar and vocabulary while improving her comprehension of complex English
sentences. This suggests that reading English texts side by side with Chinese translation
produced by MT may be a potential tool to expand students’ vocabulary and grammar in
English. In terms of learning vocabulary, Qing offered a further explanation:

...it [MT] helps me to remember those vocabulary actually. It helps me to make a deep
impression [on the vocabulary] in my mind because I'm checking it all the time [Qing,
interview].

When consulting this tool Qing evidently double-checks the translation provided by MT and
evaluate its accuracy. The activity of MT evaluation helps the student strengthen word images
and meaning input each time she checks the accuracy of translation from MT, through which
she can learn more vocabulary. Qing’s comments support Ying’s response to the open-ended
question, ‘In what ways do you think MT/PEMT (MT+PE) is helpful in advancing your English

reading and writing capabilities’:
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I think it can help me a lot because | can get some more accurate words and sentence
structures through translating [with MT] [Ying, questionnaire].

The two students” comments suggest that using MT, whether it is for reading or writing,
appears to increase opportunities to learn vocabulary and grammar, especially when students
evaluate MT output to determine whether it is accurate or requires PE. The multiple data
sources indicate that MT and PE may provide students with more exposure to bilingual lexical
and syntactic items and increase opportunities to learn the features of English vocabulary and

grammar or lexico-syntactic patterns.

6.2.4 Increasing confidence in academic learning

Learning to use MT and PE helps the students increase efficiency in reading and improve
accuracy in text comprehension and production, as discussed earlier. In turn, those advances
seem to help increase their confidence in achieving academic learning and study through EMI.
Ying claimed in the follow-up email correspondence that MT is especially beneficial for

students:

who just start to write [their] academic essays. That is a process from being lack of
confidence of their own writing to be[ing] more independent [in their writing] [Ying].

In the opinion of Ying, novice L2 academic writers such as EMI students at the early stage of
their study may need MT more or use MT more frequently owing to a lack of confidence in
producing appropriate academic writing, given that academic writing in L2 requires practice,
experience, and useful tools (Yoon, 2016). It can be assumed that such students may also lack
familiarity with the study content, which means that MT to some extent may help EMI students
not only build confidence in their academic writing but also familiarise themselves with

learning content.

Learning to use MT and PE in the intervention seems to have helped students find solutions to

linguistic difficulties in their postgraduate study, as indicated by Qing:

I know | have a choice, if | need to get help while I get stuck into the ideas or the
expressions. | know where | can find the assistance [Qing, interview].

Qing recognises that she is better able to solve language-related problems after the intervention.
When struggling for language issues such as expressing herself in English, Qing will consult
MT. Ability in using MT to overcome linguistic difficulties has also helped Yun build
confidence, as she said in the questionnaire, ‘[MT] helps me to gain confidence’. The remarks

by Ying, Qing and Yun reveal that understanding how to use MT and PE may reduce the feeling
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of helplessness when language-related difficulties arise, and increase the confidence of these
EMI postgraduate students in academic learning and study. It is possible, therefore, that MT
and PE may increase EMI postgraduate students’ confidence in academic learning, including
academic reading and writing, which in turn may support students to learn both language and

content knowledge.

6.2.5 Raising awareness of appropriate use of MT

Learning to use MT and PE may advance L2 English and content knowledge learning by
helping raise students’ awareness of appropriate use of MT. The students in this study have
come to understand how to use MT appropriately during and after the intervention, as shown

below:

...through our exchanges and communication, we know how to utilise MT more
effectively. And we got to know the different characteristics of different machines and
that’s good [Lian, interview].

I learned more techniques about how to use different machine translation tools. That’s
very important to me. | can upgrade my MT abilities [Xiang, interview].

Before I only used Youdao or Baidu, and now I start to use Google...l can see other
people’s ways of using the machine translation to do their own study [Ying, interview].

The quotations from the students show that the intervention through the collaborative tutoring
process provided them with opportunities to exchange their experiences and strategies in using
MT to progress their postgraduate study. Learning to use MT and PE allowed the students to
find the distinctions between different MT tools, which seems to help them understand how
best to choose and use MT resources in their fields of study. As Ying said above, ‘Before I
only used Youdao or Baidu, and now I start to use Google’. This again indicates that different
MT tools may complement one another, thus making strategic use of various MT resources

may best meet individuals’ needs and encourage them to use MT critically and judiciously.

6.2.5.1 Using MT critically
Some students reported becoming more cautious when using MT since the start of the
intervention, for example:
I used [MT] a lot before, | was very bold in terms of using machine translation; now |
have to be more cautious. Because sometimes when you [teacher researcher] show the

translations, there are maybe a few mistakes [in the MT output]. | need to be very
careful [Xiang, interview].

I used MT before, and I will still use it. I will be cautious when using it [Lian, interview].
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Following my demonstration during the intervention of how to use MT and PE, Xiang
recognises that MT might produce incorrect translations that she might overlook, while Lian
says that she will use MT with care. These comments indicate that the intervention with
teaching practice helped students to understand that MT should be used cautiously, critically,
and through evaluating MT output. This is evidenced by how Lian critically evaluated MT
Chinese output prior to post-editing and paraphrasing it into Chinese (Figure 6.6, Steps 2 and
3) and how she evaluated MT English output before post-editing it into English (Steps 5 and
6).

The numerical data support this finding. When responding in the post-intervention
questionnaires to the closed-ended item, ‘I always do post-editing or proofreading when | use
MT”, all six students agreed (see Appendix 6.1). Three students (Yun, Lian, and Ying) changed
their answers from disagree/somewhat agree in the pre-intervention questionnaire to agree in
the post-intervention questionnaire. Qing agreed in the post-intervention questionnaire, having
not had an opinion at the time of the pre-intervention questionnaire. Two students (Peng and
Xiang) changed their responses from strongly agree to agree. Xiang clarified this in the email

correspondence:

I changed my answer because | found out that | don't do enough proofreading or post-
editing compare[d] to other participants [Xiang].

This means that the collaborative tutoring pedagogy in the intervention led Xiang to a critical
reflection of her MT use. Analyses of the multiple data sources reveal that before the
intervention three of six students in this study might not always cross-check and evaluate MT
output. However, they became aware of the importance of cautious use of MT during the
intervention and reported that they would make more critical use of MT in future. Explicit
teaching of MT and PE may therefore increase students’ awareness of appropriate and critical

use of MT by evaluating MT accuracy prior to accepting its translation.

6.2.5.2 Using MT judiciously

Due to the intervention some students recognised their excessive use of MT and now plan to
reduce their dependence on the tool. In response to the open-ended question in the
questionnaire, ‘To what extent do you think this MT and PE tutoring group is helpful?” Xiang

wrote:
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...it made me realize how to use MT correctly without relying too much on MT. So,
MT can be beneficial to my English learning instead of hindering my English learning
[Xiang].

Following the intervention Xiang considers that making use of MT is useful for English
learning, but overly relying on MT might carry negative effects. Lian also indicated a similar
opinion:

I try to use it [MT] just as a tool and not rely on it...if you want to improve English
reading and writing, you need to find the balance [Lian, interview].

The comments by Xiang and Lian indicate a decision to treat MT only as a resource to support
their academic learning rather than relying too much on the tool in terms of English learning.
They begin thinking about finding a ‘balance’ between using their own human translation (HT)
and MT. From these data, the intervention appears to have helped the students understand the

importance of using MT judiciously.

In contrast to the students who reduced their excessive use of MT, during and after the

intervention some students turned a negative attitude towards MT into a positive:

Before, I really disagreed with using translation machine in writing, but now | begin to
use it in my writing. I think it’s helpful [Qing, interview].

I didn’t expect it [MT] was so effective during the translation process so | think 1 will
use it more regularly in the process of my academic writing [Peng, interview].

I wouldn’t know MT has progressed as a good tool for students if it wasn’t this group
[Yun, interview].

The above data reveal that before the intervention these three students did not believe MT to
be helpful for academic writing or academic learning more broadly; however, during the
intervention they discover it to be a beneficial resource. The three students begin to include
MT as a tool in their postgraduate study because they find its usefulness.

On the one hand, the intervention reduces some students’ over-dependence on MT; on the other
hand, it increases other students’ level of trust in MT as a useful tool. Taken together, learning
and developing capabilities in MT and PE may increase students’ awareness of using the tool
critically and judiciously. Closer attention to the connection between content, meaning and
language through the analysis of MT can help to advance students’ language and content

learning.
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6.3 Chapter summary

This chapter has presented findings and preliminary analysis from Student Group 2, six

Chinese-speaking postgraduate students studying in an EMI context. Regarding RQ1, the

multiple data sources reveal students’ five purposeful uses of MT and related strategies:

1)

2)

3)

4)

5)

To look up words or phrases: The students use MT as a multilingual dictionary to
translate words or phrases for reading and writing tasks and to understand word usage.

To support academic reading: The students adopt MT to check their comprehension of
English texts, to translate large language units to help them understand difficult texts,

and to speed up reading to search for materials for more in-depth reading.

To support academic writing: The students use MT followed by PE (MT+PE) to clarify
thoughts and express their intended meaning in English, and to check their written
English and assist with revision.

To help maintain academic integrity: The students use MT+PE to reduce similarity
between the original and their paraphrased or summarised texts and improve accuracy
in paraphrasing or summarising. They also adopt MT+PE to support comprehension

and paraphrasing of more difficult academic texts.

To cross-check and evaluate MT output: The students adopt more than one MT tool
together with additional online resources to cross-check MT output and evaluate MT
accuracy. Independently of explicit intervention in this study, some students indicate
that they pre-edit MT input to increase M T output accuracy.

Analysis of how students use MT suggests that the capabilities in MT and PE entail expertise

in using MT as a tool (incorporating additional resources such as search engines) and MT+PE

as a strategy combination. This combination embraces MT evaluation, MT modification, and

skills of consulting tools, making decisions, and solving problems.

Regarding RQ2, the multiple data sources show that learning and developing MT and PE

capabilities may not only advance L2 English learning but also facilitate access to content

knowledge through five interrelated processes. These are:

1)

2)

Increasing efficiency in reading

Improving accuracy in L2 text comprehension and production
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3) Increasing opportunities for learning vocabulary and grammar
4) Increasing confidence in academic learning
5) Raising awareness of appropriate use of MT.

Increased efficiency in reading is associated with improved accuracy in text comprehension
and subsequent text production, which simultaneously increase opportunities for learning
vocabulary and grammar. These in turn boost confidence in academic learning. Also, increased
awareness of how to make appropriate use of MT (i.e., using MT critically and judiciously)

helps students in learning both English and content knowledge.
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7 Widening the lens: SLA, translation, translanguaging

The combined study, comprising Student Group 1 (SG1) and Student Group 2 (SG2), is driven
by two research questions (RQs) to address the core aim of this research: the potential of
machine translation (MT) and post-editing (PE) of machine translated texts to advance L2
learning in the contexts of language learning and teaching and EMI. The two student groups
differ in some respects and share similarities in others. Students in SG1 are advanced learners
of Chinese studying in a predominantly Chinese language context at National Taiwan
University. Students in SG2 are Chinese-speaking learners studying postgraduate degrees
through English medium instruction (EMI) in a predominantly English language context at the
University of South Australia. A common purpose among these students is to advance their L2
expertise towards high-level multilingualism. In here discussing together the two groups of
students and the findings, students in SG1 will be referred to as Chinese language students and
students in SG2 will be referred to as EMI postgraduate students.

RQ1 (How do multilingual learners use MT to support their L2 learning?) and RQ2 (Can MT
and PE capabilities advance L2 learning of multilingual learners? If so, how?) have both been
addressed in terms of the research findings — for SG1 in Chapter 5 and SG2 in Chapter 6.
Preliminary analysis of the findings was included in each of these chapters. The purpose of the
present chapter is to offer a meta-analysis of the findings from SG1 (Chinese language
students) and SG2 (EMI postgraduate students) together.

Despite the differences in student linguistic contexts, the research findings exhibit similarities.
With respect to RQ1, the combined findings from both groups reveal multilingual learners’

five purposeful uses of MT:

e To assist with words and phrases for reading and writing, including using MT to look
for meanings and translations of words and phrases, and to understand their usage by

looking at sample sentences.

e To support L2 input comprehension, including using MT to speed up reading to search
for learning materials for more in-depth reading, and to check reading to confirm or

improve comprehension.
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e To support L2 output production, including using MT+PE to facilitate translation
and/or to support conveying the intended meaning, and using MT to check the accuracy

of L2 writing and to assist with revision.

e To help maintain academic integrity, including using MT+PE to reduce similarity
between source text and paraphrase, to improve own paraphrased or summarised texts

in L2, and to support comprehension and paraphrasing more difficult academic texts.

e To cross-check and evaluate MT output, including using more than one MT tool and
additional online resources to cross-check MT output, and using pre-editing of MT

input to increase MT output accuracy.

The findings demonstrate multilingual learners’ practical and strategic use of MT and PE to
support L2 input (reading) comprehension and output (writing) production. In short, they use
MT as a multilingual dictionary for single words or phrases and as more than a dictionary to
translate larger language units for assisting reading comprehension, writing production,
evaluating MT output, and maintaining academic integrity. They adopt MT+PE as a strategy
combination to support meaning making and meaning transfer from one language into another.

Analyses of students’ use of MT reveal the nature of MT and PE capabilities.

In relation to RQZ2, the combined findings from both groups show that when learning to use
MT and PE in the interventions, five interrelated processes occur, through which students may
not only advance L2 learning for either Chinese or English but also gain access to knowledge

of learning content. The five interrelated processes are as follows:

e Increasing efficiency in reading

Improving accuracy in text comprehension and production

Increasing opportunities for learning and understanding vocabulary and grammar

Increasing confidence in learning

Raising awareness of appropriate use of MT.

In this chapter, | discuss the above findings in more depth as they suggest that a deeper analysis
and discussion from different theoretical lenses is warranted. This meta-analysis focuses on an

examination of the interaction between human and machine translation (hereafter, human-

199



machine interaction) in relation to both groups of students and considers how this contributes

to prior literature and research in SLA, translation and translanguaging.

In Section 7.1, I discuss students’ purposeful use of MT and the process of PE in relation to
language learning as understood through interactionist SLA theory. Although this theory is
primarily used to understand how languages are learned in human-human interaction, a small
body of work has connected interactionist SLA theory to computer-assisted language learning
(CALL). I draw on this work to discuss how human-machine interaction can advance language
learning. In Section 7.2, | use Nida’s (1969) three-phase translation model from translation
studies to examine students’ purposeful use of MT and their translation processes within the
broader process of PE. This is to further understand how MT and PE can advance language
learning through human-machine interaction. In Section 7.3, | consider MT and PE through the
lens of translanguaging to understand implications for multilingual learning and pedagogy for
learning language and content knowledge. This includes implications of MT and PE for

achieving multilingualism and addressing concerns of academic integrity.

7.1 Implications of MT and PE: Human-machine interaction in SLA

Interactionist SLA theory (Chapelle, 2003, 2009) encompasses the components of input,
interaction and feedback, output, and attention. When discussing this theory, one often includes
the discussion of meaning-focused and form-focused learning together. | draw on these to
examine students’ purposeful use of MT and the process of PE to support their L2 input
comprehension and output production. Specifically, based on findings, | examine how students
use MT and PE to make input and output comprehensible and how this human-machine

interaction on a multilingual platform can help language learning and acquisition.

7.1.1 MT making ‘comprehensible input’ possible: Reading and
comprehension

The findings from both SG1 and SG2 in this research show that one purposeful use of MT is
to support L2 input comprehension. Students’ strategies include using MT to check their
reading to confirm or improve comprehension, and to speed up reading to search for materials
for more in-depth reading (see Sections 5.1.2.2 & 6.1.2). Rory, for example, used translation
provided by Google Translate to check his understanding of the challenging reading text in L2
Chinese and found he had misinterpreted the Chinese text * #- A #7/E M7+, treat people as clay’
as ‘rely on human sight as clay’ (see Table 5.11). Likewise, Lian and Ying stated in interview

that when they are not sure whether their interpretation of reading texts in L2 English is
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accurate, they compare their own understanding with MT produced Chinese translation. In
addition, some students (Rory, Lisa and Qing) adopt MT to speed up reading in L2 and gain a
broad meaning of a text in order to decide what to read more carefully. Qing, for instance, used
MT to accelerate reading in L2 English to locate reading materials for in-depth reading, and

then used it again to increase understanding of the selected materials (see Figure 6.2).

Reading L2 texts, especially relatively difficult texts for students, side by side with L1 MT-
produced translation allows students to speed up skim reading and also to engage in more
intensive reading. This latter involves analysing and comparing the L2 source text and the L1
MT text, and appears to help students develop and expand bilingual vocabulary and knowledge
of grammatical features while increasing understanding of the L2 text. As Qing said in her
demonstration of MT use, ‘I found it’s [MT] helping my reading and grammar...I can learn the
vocabulary quickly and then improve my grammar’. Qing’s experience is supported by Ying’s
account of her process, ‘I would read the [MT translated] sentence in Chinese carefully and
break down the English sentence...so I would get the meaning’ (interview). The comments
reveal that the use of MT to increase reading efficiency and comprehension accuracy seems
simultaneously to enhance opportunities for learning and understanding vocabulary and
grammar, as indicated in Sections 5.2.3 and 6.2.3.

These findings suggest that L2 reading with L1 MT text to increase comprehension aligns with
Krashen’s (1985, p. 2) discussion of ‘comprehensible input’ because ‘if input is
understood. ..the necessary grammar is automatically provided’. When L2 learners cannot
understand input, the reading material does not promote improvement of their grammatical
knowledge of the language (Gass & Mackey, 2014). Qing and Ying’s remarks above indicate
that reading difficult L2 texts alongside L1 MT texts to make L2 input comprehensible seems

to benefit learning of language features and knowledge.

In addition, the findings indicate that when reading challenging texts with MT, students can
compare two parallel texts and languages (i.e., the source text in L2 and the MT text in L1).
This suggests that students are more likely to progress their comprehension from understanding
the meaning of the input at the semantic level to being able to analyse sentence structures (of
input) at the syntactic level (Gass, 2017). Gass suggests that semantic comprehension precedes
syntactic comprehension, and syntactic comprehension precedes acquisition. In the process
described above students seem to move more easily from an implicit understanding of text to

a more explicit awareness or analysis of the linguistic form of the text.
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| therefore argue that reading challenging texts in L2 with L1 MT-produced translation may
increase comprehensibility of input and extend semantic understanding to a higher cognitive
level of syntactic analysis. At the same time, using L1 MT text as an additional source of
meaningful input may fill linguistic gaps in L2 (e.g., vocabulary and grammar) and thereby
facilitate acquisition of additional vocabulary and grammar in L2. As shown in Rory’s example
(Table 5.11), when he noticed the parallel vocabulary and grammatical structure in L2 (A
#7F...) and MT produced text in L1 (treat people as...), he could then make inferences about
the vocabulary and grammar. This lexico-grammatical point was missing in his Chinese
language system until he read the text with MT. Hence, reading L2 texts, especially more
difficult ones, with L1 translation provided by MT appears not only to make L2 input
comprehensible but also to trigger noticing two parallel texts in L1 and L2 and promote

learning of vocabulary and grammar.

7.1.2 MT output as ‘feedback’ to check meaning and form

This study reveals that another purposeful use of MT for students is to support L2 output
production. In this study, students’ strategies primarily involve using MT as a resource to check
the accuracy of meaning and/or form (word forms and syntactic structure) in their L2 written
assignments and to assist revision. For example, some students such as Qing and Lian used MT
to translate their L2 English writing into L1 Chinese to evaluate whether what they had written
was equivalent to their intended meaning (see Section 6.1.3.2). This strategy allows students
to determine whether modifications are needed in their L2 writing.

In addition to checking meaning, some students (Rory, Amanda, Yun and Xiang) used MT to
check the accuracy of form in their L2 output, after which they undertook revisions. As shown
in Table 5.13, after Rory completed his human translation (HT) from L1 English to L2 Chinese
(Step 1), he used MT to translate the L1 source text to obtain L2 MT text (Step 2). Rory placed
the L2 MT output under his L2 HT output in order to compare the two texts. He then used MT
and additional human language technology (HLT?®) tools such as Google Search to look up the
meaning of the Chinese words/terms provided by MT and to double-check MT accuracy (Step

3). Rory revised his HT output and replaced his translation with the translation from MT if he

%5 One application of HLT includes web-based resources such as online machine translation (MT), online

dictionaries, search engines, and corpora (Bodomo & Lam, 2006).
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considered it more appropriate than his own translation (Step 4). Figure 7.1 shows Rory’s four-

step process of using MT to check and revise HT.

3. MT evaluation 4. Revising HT

2. MT from L1 to L2

1. HT from L1 to L2

erevising and
replacing HT

eusing MT and
other HLT tools
to look up the
meaning of MT
Chinese output
and to evaluate

MT accuracy

ecompleting HT
from L1 English
to L2 Chinese

eusing MT to
translate the
original text in
L1to L2

e comparing HT
text with MT

text

output with MT
output if MT
output is more
suitable than HT
output

Figure 7.1 Rory’s four-step process of using MT to check and revise HT

Rory employed L2 translation produced by MT to compare and check the accuracy of
vocabulary and grammar (lexico-grammatical patterns) in his L2 written output and to make
revisions when needed. In so doing, Rory’s revision shows improvement in Chinese word
choice, word usage, word order, and sentence structure (see Table 5.13). This example shows
that the L2 MT output functions as written feedback, which serves a similar function to that of

an L2 teacher’s recasting in an L2 learning-teaching setting.

The findings support previous research that students benefit from using MT to help revise their
L2 writing or translation (Chen et al., 2019; Chen & Tsou, 2023; Clifford et al., 2013; Jolley
& Maimone, 2022; Lee, 2020; Lee & Briggs, 2021; Tsai, 2020). The findings also detail
students’ processes, Strategies, and purposes for using MT to assist with L2 writing revision as
follows. First, students checked the accuracy of meaning, i.e., whether their L2 writing output
expressed their intended meaning. Second, they checked the accuracy of form, i.e., whether
their L2 writing was appropriate in terms of lexical-grammatical features. The two strategies

helped students to decide whether, and if so, how to make revisions.

Scholars of interactionist SLA theory (e.g., Ellis, 2015; Long, 1996) argue that language
learners can receive feedback from target language speakers or interlocutors on both
correctness and incorrectness of their utterances through real-time spoken interaction. In other
words, in human-human interaction as suggested by Gass and Mackey (2014), feedback is
given to confirm the accuracy of an utterance, to clarify the meaning of an utterance, to check
comprehension for an utterance, and to recast a non-target-language-like utterance to a more
target-language-like sentence while retaining the original meaning. In addition to interpersonal
interaction, Ellis (1999) points out that interaction ‘can also refer to the intrapersonal activity

involved in mental processing’ (p. 3). Furthermore, scholars such as Chapelle (2003, 2009)
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have connected interactionist SLA theory to CALL to explore language learning with
technology, focusing on learner-computer interaction while including spoken and written

communication modes. Chapelle (2003) has argued:

...interaction takes place not only in face-to-face conversation but also electronically
over a computer network...interaction needs to include what takes place between a
person and the computer (p. 55).

| view interactions between learners and computers as human-machine interaction. In human-
machine interaction, as shown in the findings of this study, the students interact with MT and
use MT output as feedback to evaluate the accuracy of their written text (HT text), in terms of
both meaning and form, to increase the appropriateness of their written output (HT output)
through revision. In Rory’s Figure 7.1 process (detailed in Table 5.13), the MT feedback seems

to help him recognise his areas of frailty with Chinese grammar (e.g., passive voice) and

Chinese word choice (e.g., 7/, cancel vs /%, strip off). In other words, his use of MT

output to check against his own HT output enables him to pay attention to (or notice) his
linguistic gaps in Chinese. This supports Lee’s (2020) view of MT as a tool to provide feedback
for students’ L2 writing:

MT functioned as an individualized feedback system for each student...it was sufficient
to show alternatives, which required them to give their word choice more thought and
double-check their grammar and expression (p. 169).

The findings of the present study show that using MT output as feedback or employing MT
as a checking tool can draw students’ attention to the appropriate use of language and raise
awareness of linguistic gaps in their internal linguistic system. This not only gives students
additional opportunities for ‘noticing the gap’ (Schmidt, 2001, 2012), but also raises an
awareness of a need to learn, which is the first step towards effective L2 learning (Gass,
2017). As shown in Table 5.13, MT feedback serves a similar function to human recasting in
spoken interaction, and allows Rory to notice and compare his incorrect use of the passive

voice with the MT version and then correct it.

The findings, however, also unveil an important step: evaluating MT accuracy prior to
accepting translations generated by MT, a matter not fully identified in previous CALL
research, particularly in the area of MT. Scholars in MT research such as Lee (2020) and Tsai
(2020, 2022) proposed that MT can be used as a CALL tool to assist students’ L2 writing and
revision. They taught students to make use of MT to compare MT output against their own HT

output and make revisions as appropriate; however, unlike the present research, their studies
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do not draw attention to the potential of MT for purposes of evaluation or making judgements

of MT accuracy.

As shown in Figure 7.1, the MT evaluation step requires the student to employ additional HLT
tools to check the suitability of terms and word collocations produced by MT (see also Table
5.13). This seems to be an important step in helping the student make informed decisions on
word choice and word usage, and the extent to which MT output needs to be accepted or
modified. The implication for language teaching/teachers is that students may need to be
reminded to evaluate the accuracy of MT, potentially through consultation with additional HLT
tools, before accepting translations from MT. Capability in MT evaluation can be developed
and strengthened through the practice of MT+PE (Chang, 2022; Nifio, 2008, 2020; Zhang &
Torres-Hostench, 2022). This means that when introducing MT to students, it is beneficial to
include both MT and PE as related and interdependent activities to guide students in making
appropriate and critical use of MT.

7.1.3 MT+PE entailing both meaning-focused and form-focused learning
The findings also show how students use MT to support L2 output production through MT+PE
to help with transfer of meaning from one language (e.g., L1) to another (e.g., L2). Students
use MT+PE to facilitate translation when attempting to increase the accuracy of written
production (see Sections 5.1.2.3 & 6.1.3.1). For example, from the screenshots in Table 5.6, it
can be seen that Maggie employed MT+PE with Google Translate to complete translations
from L1 English to L2 Chinese. She moved back and forth between the English source text and
the MT Chinese text followed by PE. Specifically, Maggie used HLT tools including the pop-
up dictionary and the Pleco dictionary to look up the meaning of Chinese words produced by
MT, allowing her to evaluate MT accuracy, and then to edit and modify unsuitable MT output.
If one were to adapt or extend the arguments in interactionist SLA theory, Maggie’s process of
MT+PE from L1 to L2 could be summarised as input, negotiation for meaning and negotiation
of form, and output (see Figure 7.2).
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Figure 7.2 Relating Maggie’s process of MT+PE to interactionist SLA theory

As discussed in Chapter 5 (see Table 5.6), Maggie first used MT to translate the source text in
L1 English to obtain MT text in L2 Chinese. The MT text in Chinese serves as input for Maggie
to assess accuracy. Maggie then read the source text to evaluate the MT text with the use of
HLT tools. For instance, she read this source sentence, ‘she gazed into my eyes as if searching
any sediment of courage at the depths of them’, and then read the sentence translation made by
MT, Zh5ER Z Fe IR, 170 L PTHT IR IE G He (17 5 5 19007 . The second half of
this MT text sounded very unnatural because of the problematic use of the pronoun and word
choice. Maggie read this Chinese translation with the pop-up dictionary to look up the meaning
of the words ‘/#/%, depth’ and ‘i 74 %/ sediment’ and then she consulted the Pleco dictionary
app. Following the evaluation of this MT sentence, Maggie subsequently edited the awkward
translation to a comprehensible and appropriate sentence, * 77 747 IR PEHT R 1 AT 7] — 75
—Z}7F 4, as if searching any tiny bit of courage at the depth of eyes’. This shows that
Maggie translated the main meaning of the source text rather than sticking to the equivalence
of form, and that she negotiated for meaning between texts and negotiated for appropriate form
for the target language with the use of dictionaries. | therefore suggest that this MT+PE process
illustrates the interaction between humans (the student) and machines (MT and dictionaries)
and intrapersonal activities (cognitive processing), and thus could be regarded as an extension
of interactionist SLA theory and CALL research in a writing context.

In this study, the other students’ processes in using MT+PE were similar to Maggie’s sequence
of steps described above, although they each used their preferred HLT tools when looking for
meaning and form. In brief, the students obtained MT text as input, followed by a process of
negotiating for meaning and negotiation of form to edit/modify MT output. This was for the
purpose of producing appropriate output production that would be close to the meaning of the

source text, and linguistically and culturally appropriate in form. This finding suggests that
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MT+PE entails meaning-focused and form-focused learning (Ellis, 2015; Long, 2014) and a
great deal of ‘noticing” (Schmidt, 2001). The students initially processed the source text and
MT text for meaning while intentionally being attentive to form. As Nifio (2008) suggests,
post-editing ‘provides opportunities for error correction through focus on form and negotiation
of meaning’ (p. 44). The students in this study engaged in negotiation of form while negotiating

for meaning between the source text and language and the MT text and language.

During negotiation for meaning and of form, the students consulted additional tools to find
answers to linguistic queries so as to make decisions on how to edit the MT text to make it
appropriate and comprehensible. This activity resembles editing HT output to achieve
enhanced translation quality (Carmo, 2017; Nifio, 2008). In this sense, MT+PE may align with
Swain’s (1995, 2005) view of producing ‘comprehensible output’ or making modifications to
the output. Although Swain’s (1985) initial output hypothesis focuses on spoken modalities,
she later argues that ‘the act of producing language (speaking or writing) constitutes...part of
the process of second language learning’ (Swain, 2005, p. 471). Thus, producing written output
or making output comprehensible plays an important role in strengthening syntactic knowledge
and promoting L2 learning. In extending this argument here, | suggest that MT+PE can advance
L2 learning by improving accuracy in L2 output production (see Sections 5.2.2.2 & 6.2.2).

In MT+PE, students in this study do not focus on producing their own output from scratch;
however, they pay attention to edit and/or modify MT output through analysing the meaning
and form of the source and MT texts and languages. The students reflect on how language is
used in the source and MT texts and whether the sentences produced by MT are grammatical.
Thus, the process of MT+PE may help students develop metalinguistic capability. This finding
draws close to Swain’s (1995, 2005) recognition of the metalinguistic (reflective) function of
language use, and also to the work of Gass (2017) who regards language not only as a tool for

making meaning, but also as an object of inquiry.

As discussed thus far, students in this study use their linguistic resources and collaborate with
machines to maximise their learning in relation to comprehension and production in the target
language. They draw on their linguistic capabilities in at least two languages (English and
Chinese) and on both their own human intelligence and machine intelligence in an effort to
increase their L2 input comprehension and the appropriateness of their L2 output production.
The findings indicate that students strategically use their multilingual capability and MT to
make L2 reading and writing more efficient and effective. Some previous literature has
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explicitly connected CALL research to SLA theory, observing L2 acquisition in human-human
spoken and/or written interactions through computer-mediated platforms (Chun, 2016; Ortega,
1997; Salaberry, 1996; Tudini, 2007). Chapelle (2009) has particularly applied interactionist
SLA theory to examine L2 acquisition in CALL contexts and has proposed the effectiveness
of CALL strategies involving the internet, multimedia, software, and digital resources in
facilitating language learning. However, few CALL studies that focus on MT in language
learning and teaching have established clear connections with SLA theory. Jolley and Maimone
(2022) argue that ‘connections between language acquisition theory, learning outcomes, and

MT use are rarely found in the MT literature’ (p. 34).

This current study contributes to the absence identified by Jolley and Maimone (2022) and
considers students’ MT use and language learning in terms of interactionist SLA theory. In
addition to assisting with self-revision of L2 writing (Chen et al., 2019; Lee, 2020; Lee &
Briggs, 2021; Tsai, 2020, 2022), this study indicates that MT can facilitate both reading
comprehension and writing production while advancing learning of language and content
knowledge. As prior literature suggests, advances in digital technology may shift the way in
which learners understand and make meaning and access information and knowledge
(Chapelle, 2003; Dingli & Seychell, 2015; Douglas Fir Group, 2016). This points to a necessity
for teachers to draw on technology to create new approaches to language teaching (Chun, 2016;
Gao & Yang, 2023). Ortega (2017) argues that digital communication motivates multilingual
practices, and multilingualism develops through digital communication. In the same vein, |
suggest that MT and PE as CALL strategies and resources can encourage multilingual practices
and multilingualism through human-machine interaction, and that this is an ‘intellectual
partnership’ between learners and technology (see Salomon al., 1991, p. 3). This broadens
conventional language learning modes confined to human-human interaction and native
speaker bias in monolingual pedagogy. As Palfreyman and Benson (2019) argue, the
development of technology offers language learners ‘new interlocutors and ways of interacting,

new spaces, new roles, new possibilities’ (p. 671).

Furthermore, the findings and discussion in this study indicate the potential value of expanding
dimensions of language teaching to include translation, especially MT and PE, to leverage
learners’ access to and use of a wider range of linguistic resources than those used in
conventional SLA or language pedagogy. Ortega (2013, 2017, 2019) has argued that the focus
of SLA needs to broaden to encompass multilingual perspectives that include students’ whole

linguistic repertoire. This has significant implications for language learning and teaching,
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particularly in regard to understanding how to use students’ multilingual resources in language
education. | suggest that our understanding of linguistic repertoire might well need to be
expanded to embrace learners’ full range of linguistic skills, including not only knowledge of
languages and cultures but also capabilities in translation and technology (MT and additional
HLT tools). I further suggest that such an expanded view of repertoire has implications for
language pedagogy. Increased opportunities to enhance multilingual learning through human-
machine interaction may contribute towards the development of high-level achievement of
multilingualism. Multilingual learning and pedagogy are further discussed below through a

translation lens.

7.2 Implications of MT and PE: Human-machine interaction in
translation

Pedagogical translation (Leonardi, 2010) or translation in language teaching (Cook, 2010)
incorporates the perspectives of both language teaching and translation studies. The aim is to
use translation as a pedagogical approach to develop and enhance language capabilities through
translation tasks or activities (Pintado Gutiérrez, 2021). As explained in Chapter 4, | draw on
Nida’s (1969) three-phase translation model in translation studies to analyse and discuss the

function and role of MT and PE in the translation processes of students in this study.

Nida’s three-phase model comprises an analysis of the source text, a transfer of meaning
corresponding to the expectations of the target language, culture and conventions, and a
restructuring of the target/translated text. In the first phase, the semantic and grammatical
elements of the source text are analysed to facilitate understanding of text information. Nord
(2005) views this phase as a source text comprehension stage. In the second phase, the focus
is on interlingual and intercultural text transfer to achieve equivalence in meaning between the
source and target texts. The target/translated text needs to conform to the target language
conventions and norms. In the third phase, translation and restructuring of the transferred items
are intended to produce a linguistically and culturally appropriate target text. I illustrate Nida’s

three-phase model of the translation process in Figure 7.3.
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Figure 7.3 Nida'’s three-phase model of the translation process (adapted for illustrative purposes here)

As discussed in the previous section, students from SG1 and SG2 make use of MT as a resource
to assist L2 reading comprehension and writing production (similar to Nida’s Phase 1 and
Phase 3), and they use MT+PE to assist with the process of making a transfer of meaning from
L1 to L2 and vice versa. In this section, using Nida’s model, I analyse the students’ translation

processes to understand more about the functions and roles of MT and PE.

7.2.1 MT as aresource in HT processes

From the screenshots in Section 5.1.1 (see Table 5.1, Table 5.3, and Table 5.7), it is evident
that the HT processes of Rory, Lisa and Amanda in the pre-intervention tasks all involved the
use of MT (Google Translate) as a tool to translate various language units — words, phrases and
sentences. Rory and Amanda also used translation provided by MT to check against their HT
output for revisions to their HT text. When they were unsure about MT output accuracy, they
employed dictionaries and/or Google Search to double-check the translations from MT. In
Figure 7.4, the three students’ HT processes are mapped to Nida’s three-phrase model. In the
analysis phase, the students analysed the semantic and grammatical components of the source
text and grasped the source text meaning in consultation with MT and additional HLT tools. In
other words, they employed a variety of tools to solve linguistic problems when analysing the
source text. For example, Lisa used MT and the Line dictionary to look up the meaning of the

Chinese idiomatic expression ‘/a/A+#£% all in the same boat’. Amanda adopted MT and the

Firefox browser pop-up dictionary to figure out the meaning of the difficult sentence ‘4 5747
H B LGN 2 FM4 1, current education overly treats humans as clay’. As indicated by

Nord (2005), the analysis phase assists in an increased understanding of the source text.

The students then worked on how to transfer the meaning from the source language to the target
language in ways corresponding to the target language and culture. At this transfer stage, they
also used MT and other HLT tools to solve translation problems and to make decisions on how

best to convert meaning into the target language and to achieve equivalence. For example,
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Amanda adopted MT and dictionaries to assist with translating the above difficult sentence
from Chinese to English. Her strategy to solve the translation problem was to obtain a
translation from MT and follow that by PE (MT+PE) to make the MT output more appropriate,
as shown in Table 5.7.

In the restructuring phase, the students not only translated and restructured but also edited and
revised their translations with the aid of MT. For instance, Rory checked and compared his HT
output with MT output, which enabled him to find his misinterpretation of the source text
meaning. He subsequently edited and revised his HT text to generate his perception of a more
suitable translation. Figure 7.4 illustrates the three students’ HT process following Nida’s
(1969) model.

3. Restructuring

eanalysing and
understanding the source
text including its semantic
and grammatiacal
elements with the use of
MT and other HLT tools

e transferring meaning
corresponding to the
target language culture
and achieving equivalence
in meaning between the
source text and target text
with the use of MT and
other HLT tools

etranslating, restructuring,
editing, and revising the
target text to produce an
appropriate final product
with the use of MT

J J

Figure 7.4 Relating the HT process of Rory, Lisa and Amanda fo Nida’s three-phase model

According to the screenshots of the students’ translation processes in Section 5.1.1, the
students’ three-phase process is a repeated cycle for each sentence (see Figure 7.5). That is, the
students usually went through the three phases at the sentence level, although the editing and
revising activities occurred after the completion of the translation. Also, the whole translation
process from analysis, transfer, to restructuring involved consulting a variety of tools, making

decisions, and solving problems, as shown in Figure 7.5.
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Figure 7.5 HT process of Rory, Lisa and Amanda

Analysis of the findings in Figure 7.5 suggests that MT is used from the text analysis phase
through to the restructuring phase, and thus from reading to writing activities in the translation
process. More specifically, MT is not only used to assist translation of different language units
for analysing and understanding the source text and transferring the meaning between
languages, but it is also used to check and compare with HT output for making revisions. The
findings of this study corroborate previous research, indicating that students use MT for reading
comprehension (e.g., Bahri & Mahadi, 2016; Heugh et al., 2022; Nifio, 2020) and for checking
their writing or translation and making revisions (e.g., Clifford et al., 2013; Lee, 2023). This
current research, however, further details that both Chinese language students and EMI
postgraduate students employed MT not only as a multilingual dictionary to look up words and
phrases in the translation process but also as more than a dictionary. That is, they used MT to
translate larger language units to understand source texts in L2 more fully, to check the
accuracy of their L2 comprehension and production, and to produce more appropriate output

in L2, as discussed in Section 7.1.

In addition, the findings related to the students’ translation processes seem to reflect and expand
Nida’s model and indicate that translation is not a linear process but recursively repeated or
cyclical. They also show the complexity of translation processes, which entails cognitive skills,
capabilities in at least two languages, and the skills of consulting a range of tools, solving
problems, and making decisions (Alves & Hurtado Albir, 2010; Tasker, 2016). Cognitive skills
such as  ‘predicting, observing, noticing, thinking, reasoning, analysing,
interpreting. ..focusing, guessing, comparing, differentiating” (O'Sullivan, 2007, p. 277) have
been seen as essential for language learning and problem solving (Thomas et al., 2022). The

findings related to students’ HT processes in this study importantly also reveal areas of
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collaboration between humans and machines to accomplish complex metacognitive and
metalinguistic activities. The findings in relation to how students work with machines and how
they expand their language capabilities are further discussed through students’ MT+PE

processes below.

7.2.2 MT+PE as a strategy combination to facilitate translation

The screenshots in Table 5.3 and Table 5.7 show that Lisa and Amanda adopted MT+PE as a
strategy combination to solve translation problems when undertaking HT. The screenshots
(Table 5.2, Table 5.4, Table 5.6, and Table 5.8) also reveal that all four Chinese language
students used MT+PE to complete their translations in the post-intervention tasks, although
Maggie used MT+PE only for translating from L1 English to L2 Chinese. While each of the
four students had their own ways of using MT+PE, they all followed three steps:

1) use of MT to translate a source text to obtain MT output
2) evaluation of MT output accuracy
3) editing and/or modification of MT output.

Three students (Rory, Lisa and Amanda) used more than one MT tool while one student
(Maggie) adopted only one MT tool to obtain MT output in Step 1. Whether they used MT
output as a draft or as points of reference, the four students read and compared the source text
and MT text in Step 2. They also adopted MT and additional HLT tools to evaluate MT output.
In Step 3, they edited and/or modified MT output to make it an appropriate translation. The
screen recording data show that Steps 2 and 3 are a repeated cycle for each language unit being
translated, whether this is at the word, phrase, or sentence level. The data also reveal that Steps
2 and 3 involved consulting various HLT tools, solving problems in relation to the appropriate

use of language, and making decisions on how to edit or modify MT output (see Figure 7.6).
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Figure 7.6 MT+PE processes used by the four students in SG1

As shown in Figure 7.6, the findings related to the students’ MT+PE processes in this study are
in line with previous research, indicating that PE involves a process of editing, modifying
and/or revising the machine translated text to achieve an acceptable translation (Allen, 2003;
Garcia, 2012). However, the findings also unveil MT evaluation as a distinct step, which
comprises several sub-steps and plays an essential role prior to PE. The findings support earlier
research, indicating that MT+PE activities lead to MT evaluation and modification (Chang,
2022; Nifo, 2020; Zhang & Torres-Hostench, 2022). The flowchart below extends Nida’s
model, showing the importance of MT evaluation through MT+PE in the translation process
(see Figure 7.7).

3. Restructuring

MT MT evaluation PE

«having translations eanalysing and comparing * editing and/or modifying
generated by MT the source text and MT MT output to make itan

eusing MT output as a text including semantic appropriate translation
draft or points of and grammatic elements
reference with the use of MT and

other HLT tools to ensure
an accurate and
equivalent transfer of
meaning

*having a better
understanding of the
source text

\ Y, N J N Y,
L\ _J
Y

Involves consulting tools,
solving problems, making
decisions

ehaving a general
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source text

Figure 7.7 Relating Nida’s three-phase model to MT+PE processes of students in SG1
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In the following analysis, to clearly distinguish between the student processes identified
previously in students’ use of MT (Chapters 5 and 6) I use the word ‘step’ to refer to findings
in relation to the sequence of students’ translation processes and use the word ‘phase’ when

relating findings to Nida’s three-phase model.

In the analysis phase (student Step 1), the L2 Chinese students used MT to translate the source
text (in Chinese or English) to obtain MT output (in English or Chinese). They used the MT
output as a draft and/or points of reference for PE. In this phase, they have only a general
understanding of the source text and the text analysis of semantic and grammatical elements
takes place in the next phase (the transfer phase). The following are examples from screen
recording data (Table 5.14 & Table 5.8).

Example 1:

Rory obtained paragraph translations in English from four MT tools: Google, Baidu,
Youdao, and Microsoft. He skim-read the English translations and then chose the
Youdao text (the best MT version in his view among the four) as a draft on which to
perform PE. The other three MT outputs were used as points of reference to cross-check
the Youdao output. In this phase he hopes to gain a general understanding of the source

text in Chinese by reading the MT English output.
Example 2:

Amanda obtained paragraph translations in Chinese from Google Translate and the
Baidu translator tool. She used Google output as a draft for PE and Baidu output as a
point of reference to cross-check Google output. She might have a general

understanding of the source text in English in this phase.

In the transfer phase (Step 2), the students evaluated the MT text through comparing and
analysing the source text and the MT text, including semantic and grammatical components,
with the use of MT and other HLT tools. They tried to ensure or to seek as close as possible an
accurate and equivalent transfer of meaning from the source language to the target/translated
language. In so doing, they gained a better understanding of the source text. In the restructuring
phase (Step 3), they then edited and/or modified unsuitable MT text to make it an appropriate
translation. As indicated earlier, Steps 2 and 3 are repeated recursively and involve consulting

tools, solving problems, and making decisions.
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Example 1 continued:

Rory evaluated Youdao output in English through reading and comparing back and
forth between the Chinese source text and the Youdao text in English. He also cross-
checked the Youdao output with the other three MT outputs in combination with the use
of Google search to further understand the meaning of the Chinese words/terms.
Through analysing the semantic and grammatical components in both source and MT
texts, Rory gained a better understanding of the Chinese source text. This helped him

to edit and modify Youdao output to make it an equivalent translation in English.
Example 2 continued:

Amanda evaluated Google output in Chinese through reading and comparing back and
forth between the English source text, the Google Chinese output, and the Baidu
Chinese output. She also adopted the pop-up dictionary to assist in understanding word
meanings when reading the MT texts in Chinese. Through analysing the semantic and
grammatical elements in both source and MT texts, Amanda identified the semantic
inaccuracy in the Google output and then revised it to an equivalent translation in
Chinese.

Analyses of the above translation processes suggest that MT evaluation in the transfer phase is
essential to achieve the objective of an appropriate transfer of meaning from Chinese to English
and English to Chinese. This phase requires students to judge MT accuracy through carefully
analysing, comparing, and interpreting the source text and the MT generated texts. Additional
HLT tools are used to help understand and ensure the correct use of vocabulary and grammar
so that students can further judge MT accuracy and edit unsuitable MT output. MT evaluation,
hence, pushes students to pay attention to semantic, syntactic, and pragmatic features in the
source and MT texts. On the one hand, this helps students gain a better understanding of the
source text, which may subsequently enable them to produce a more appropriate translation
from L2 Chinese to English, as shown by Rory’s example above. On the other hand, students
may be better able to generate a culturally and linguistically appropriate translation from
English to L2 Chinese, as shown by Amanda’s example above. This analysis is supported by

translation scoring data in Table 5.16 and Table 5.17.
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Among the five assessment categories?® used to score students’ pre- and post-intervention tasks
scores for Chinese to English translation, the highest increase occurred in relation to source
text meaning (source text comprehension). The top three categories with the largest increase in
students’ scores for English to Chinese translation were grammar and mechanics (linguistic
competence), situational appropriateness (pragmatic competence), and style and cohesion
(textual competence), respectively. These findings indicate that the processes of MT evaluation
with MT+PE involve analysing both the source and MT texts, enhancing student understanding
of the source text and production of more appropriate translation, which together contribute
towards effective transfer of meaning. Learning how to use MT and PE may therefore advance
both language learning and content knowledge learning by improving accuracy of input
comprehension and output production (see Sections 5.2.2 & 6.2.2). The improved accuracy of
text comprehension and production may concurrently increase opportunities for students to
learn and understand vocabulary and grammar (see Sections 5.2.3 & 6.2.3). In other words, the
findings indicate that the learning of both language and knowledge is driven by interrelated
processes between improved text comprehension and production and increased opportunities
to learn lexical items and syntax. The students increase understanding of learning content by

means of working on vocabulary and grammar in context:

...since [ have to consider different possible translations and choose the most accurate
one, thus it gives me a deeper understanding of the original text [Lisa, questionnaire].

I would read the [MT translated] sentence in Chinese carefully and break down the
English sentence. | break the structure of the English sentence, so | would get the
meaning [Ying, interview].

According to Lisa, comparing the source text with different MT texts prompts her to think and
analyse the semantic (meaning) and syntactic (form) features carefully, which in turn helps her
better understand the source text. Similarly, analysing and interpreting the sentence structure
of the source text and MT text enables Ying to increase her understanding of the source text.
When evaluating MT output the students focus on the meaning of words and sentences and
grammatical elements in both source and MT texts. They compare similarities and differences
in meaning and form through reading back and forth between texts and languages, which

contributes to language learning (Artar, 2018; Colina & Lafford, 2017; Giaber, 2018; Jiménez

26 Chapter 5 (Section 5.2.2) specifies the five categories used for assessing student translations in pre-and -post
interventions: source text meaning, situational appropriateness, grammar and mechanics, style and cohesion, and

translation skills. Detailed information on the categories used for assessment appear in Chapter 4.
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et al., 2015). This idea is reinforced by Cummins’ (2007) argument that, in drawing explicit
attention to similarities and differences between students’ languages, efficiency in language

learning can be enhanced.

The findings from SG1 and SG2 also show that using more than one MT tool for MT evaluation
may amplify and draw students’ attention to distinguishing the similarities and differences in
meaning and grammar between different MT outputs. As shown by screen recording data in
Table 5.4, for example, Lisa compared the translations of the English term ‘performance-
enhancing drugs’ between Google output (1&4% 14 5 /741, performance-enhancing drugs),
Baidu output ( 2% Z 77, doping/stimulant), and Youdao output ( #Z & 4k 45 1T % 1Y,
grades/performance-enhancing drugs). Another example from the screen recordings (Table
5.8) shows that Amanda compared the translation of the English sentence ‘He declined to enter
USADA’s arbitration process, which led the agency to announce that it would strip him of all
his prizes and awards from August 1998 forward’ between Google output (27747 USADA

HITHEFET, A2 P2/ HEGZ I B 1998 4 8 &5 M9 JE#FRIZEIE, He

refused to enter USADA’s arbitration process. The arbitration process led the agency to

announce that starting from August 1998, it would strip him of all his trophies and awards)

and Baidu output (#4747 22 1 USADA HIF1#FE)/F, 15 BHEZ G E 7, F5RIBEME 1998
o 8 HE PTG 50 A17E0H, He refused to enter USADA’s arbitration process, which led

the agency to announce that it would strip him of all his prizes and awards from August 1998
onwards). Through consulting additional dictionaries, Lisa and Amanda were able to produce
a translation that was closer to the source text. Similarly, some EMI postgraduate students in
SG2 also recognised the usefulness of adopting two or more MT tools for cross-checking and
evaluating MT output. For instance, Xiang indicated in the interview that she ‘use[s] more MTs
instead of just one’, while Peng reported that he uses ‘different machine translation tools to

check, to have a cross-check’.

It can thus be argued that consulting different MT tools as a complementary strategy leads
students towards purposeful comparisons of various MT outputs. This provides opportunities
for them to notice nuances in meaning through comparing the form in different MT outputs
because difference in form may result in a subtle to significant difference in meaning. The
study reveals that using more than one MT tool serves to enhance students’ judgements

regarding MT accuracy and to generate appropriate translations through using two or more MT
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tools with complementary features. This aligns with previous studies that show language
learners using multiple online-based resources as complementary strategies to enhance L2
accuracy and writing (Conroy, 2010; Lai & Chen, 2015; Yoon, 2016).

A relevant finding in relation to MT evaluation is that when students encountered inaccurate
MT output, three (Amanda, Xiang and Lian) independently chose to edit the source text (pre-
editing of MT input) for clarity of meaning and simplicity in form in order to increase the
accuracy of the MT output. This use of MT is related to the use of controlled language in studies
by Shih (2020b, 2022) and Zheng (2023) to reduce complexity and ambiguity of MT input so
that MT output might be improved and efficiency in post-editing increased. Students in the
present study made modifications to MT input using transparent vocabulary and grammar to
replace lexis and syntax that lacked clarity or were likely to pose challenges for MT. Amanda,

for example, received an inaccurate MT output * —##, a draw’ for the source text ‘one smokes’.

She subsequently edited the source text to ‘one person smokes’, and then she obtained an

accurate MT output ‘ —7E A #4E, one person smokes’ (see Figure 5.11). This finding shows

that pre-editing MT input not only requires students’ capabilities in both languages but also the
ability to analyse meaning and form between MT input and output. Students thus could
strategically draw on their repertoires of languages in English and Chinese to make MT input
transparent, hoping to improve the quality of MT output. Shei (2002) argues that ‘pre-editing
MT input can boost student learning...apart from training students to use MT” (p. 1). | therefore

suggest that there is value in including pre-editing of MT input in translation-based pedagogy.

7.2.3 MT+PE as a strategy combination to support comprehension and
paraphrasing

Findings in this study show that Lisa (with a postgraduate degree in Chinese Studies in SG1),
Ying and Lian (EMI postgraduate students in SG2) all employ MT+PE to assist with
paraphrasing in academic writing. Questionnaire and screen-recording data show that Ying and
Lian use MT+PE to assist comprehension and paraphrasing when difficult English academic
texts prevent them from understanding the content (see Section 6.1.4.2). Going beyond post-
editing, Lian paraphrases the MT text in her own words (see Table 6.3 and Figure 6.6). |
therefore discuss Lian’s strategy in more depth using Nida’s model of the translation process

(see Figure 7.8 below).
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[MT+PE: Translation from English to Chinese]
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[MT+PE: Back translation from Chinese to English]
(Transfer and restructuring phases involve consulting tools, solving problems and making decisions)

Figure 7.8 Relating Nida's three-phase model to Lian’s six step MT+PE process for comprehension
and paraphrasing

In the analysis phase (student Step 1), Lian translated the challenging academic text in L2
English into L1 Chinese and obtained a general understanding of the source text, as shown in
Table 6.3. In the transfer phase (Step 2), she analysed and compared the English source text
with the MT Chinese text including semantic and grammatical elements to ensure an accurate
and equivalent transfer of meaning. She may have consulted other HLT tools such as
dictionaries when analysing the texts. For example, Lian found unnatural phrasing in the MT
Chinese text where the English phrase ‘buying...at unprecedented levels’ was translated into
Chinese * £{ 77 K G H97K -F I 3, using unprecedented level buying...”. Lian might have

needed to use dictionaries to look up the meaning of the English word ‘unprecedented’ prior to

220



making decisions on how to edit the MT Chinese output, although she did not articulate this

level of detail in reporting her process.

In the restructuring phase (Step 3), Lian edited and paraphrased the MT Chinese text. After
completing the first three-phase process of translation (Translation from English to Chinese),
she moved onto a second three-phase process of translation (Back translation from Chinese to
English). She translated the edited and paraphrased MT Chinese text back to English using MT
in the analysis phase (Step 4) and then went through the transfer phase (Step 5) and

restructuring phase (Step 6) to complete paraphrasing.

Analysis of Lian’s MT+PE processes suggests that Lian first gained a rough understanding of
the source text through reading the MT output in Chinese in the analysis phase (MT from
English to Chinese), and then she understood the source text more fully through
conscientiously comparing and analysing the source text and MT text in the transfer phase (MT
evaluation). This has similarity to Qing’s two-step strategy of using MT to speed up reading
followed by in-depth reading of the source text with the MT text. The in-depth reading
increased the students’ understanding of the difficult academic text in English and enabled the
processing of subsequent activities such as paraphrasing the original text. The better
understanding of the source text assisted Lian to edit and paraphrase into her own words in
Chinese during the restructuring phase (PE and paraphrasing). Paraphrasing in Chinese also
provided Lian with an opportunity to reword the text in her own words, which is considered to
be important as it demonstrates the student’s understanding of the source content. In the second
round (using back translation), Lian translated her paraphrased text in Chinese back to English
using MT (MT from Chinese to English), followed by the same transfer phase (MT evaluation),
and restructuring phase (PE). The six-step process encompassing translation from English to
Chinese and back translation from Chinese to English helped Lian complete paraphrasing
involving source text reading comprehension and reconstruction (Hirvela & Du, 2013; Shi,
2012; Shi & Dong, 2018). This process, particularly in the transfer and restructuring phases,
requires the student to consult tools to find answers to linguistic enquiries in transferring
meaning from English to Chinese and vice versa, and to make decisions on how to edit and

rephrase the MT text to finish paraphrasing.

Comparing the Chinese language students’ translation processes with the EMI postgraduate
students’ paraphrasing processes reveals the complexity of paraphrasing in L2. Whereas

translation from one language to another requires one round of the translation process,
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paraphrasing in L2 needs two rounds of the translation process, i.e., translation and back-
translation. This is because paraphrasing is the rewriting of sentences in a new structure but
retaining the original text meaning within the same language, as explained by Widdowson
(2014) as intralingual textual reformulation and by Jakobson (2021) as intralingual translation
or rewording. Thus, when the original text in L2 is difficult to understand and paraphrase, the
EMI postgraduate students need to carry out translation from L2 English to L1 Chinese
followed by back translation from L1 Chinese to L2 English. This finding further confirms that
paraphrasing is complex and challenging for L2 writers in both cognitive and linguistic
processes (Hirvela & Du, 2013; Shi & Dong, 2018; Yamada, 2003). This explains why Lian
employed MT+PE twice to first understand and rewrite the source text and then translate it
back to English, and why Xiang’s use of MT to ‘paraphrase’ the source text (see Figure 6.7)
might be problematic because she might not fully understand the source text.

In her paraphrasing process, Xiang did not include the steps of comparing the source text with
the MT text (MT evaluation) and editing and paraphrasing in L1 (PE and paraphrasing).
Without the two steps to understand the original text more fully, she could still generate a
paraphrased text. Her paraphrased sentences, however, retained a sentence structure that had a
high degree of similarity with the source text. Xiang’s strategy meant that she was at risk of
leaning towards what could be regarded as plagiarism. However, through the collaborative MT
and PE tutoring process, this student recognised the problem with her paraphrasing strategy.
This points to the potential need and value of incorporating MT and PE into language pedagogy
and curricula in higher education institutions (HEISs) to guide multilingual learners, particularly
EMI students who are required to draw on L2 English academic texts, on how to make

appropriate and effective use of MT and PE to support academic reading and writing.

The findings also complement and add to Trenkic and Warmington’s (2019) work in the UK
showing that Chinese international students with an average IELTS score 6.9227 are at
academic performance disadvantage compared with their English L1 peers. This is due to their
smaller vocabulary in English, being less able to understand and summarise academic learning

materials and requiring twice as long to read academic texts in English. The findings of the

27 |ELTS score requirements for undergraduate international students in most Australian universities is at an
overall 6.0 score, and an overall 6.5 score for postgraduate international students. These scores are lower than

the average 6.92 score in Trenkic and Warmington’s (2019) UK study.
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present study, therefore, have implications for how English-dominant HEIs can best support
EMI students. HEIs often have services that provide academic study assistance to students in
general, and international students in particular. In addition to existing services, English-
dominant HEIs may need to include explicit provision of or embedding teaching of MT and
PE in the study programs for EMI students who may need to use MT and PE to enhance their
academic use of English. At non-English-dominant HEIs, EMI programs often include English
courses such as English for Academic/Specific Purposes to cater for EMI students’ English
development (Tsou & Baker, 2021; Tsou & Kao, 2017a). Nonetheless, the English language
courses in these institutions may be strengthened with the integration of MT and PE pedagogy
to offer better support for EMI students through appropriate human-machine interaction. As
this study shows, students appear to have a better understanding of how to use MT
appropriately to support their academic study while maintaining academic integrity after
engaging in a pedagogical intervention that includes learning how to use MT and PE. How far
this may contribute to language learning and content knowledge acquisition is discussed further

below.

7.2.4 MT and PE expanding cognitive skills and linguistic capabilities

As indicated in the previous sections, MT is used as a resource in students’ HT processes and
MT+PE is adopted as a strategy combination to facilitate translation in either Chinese language
learning contexts or EMI postgraduate study contexts. When consulting MT, students are
required to draw on their available repertoires of languages and resources to evaluate MT
accuracy prior to deciding whether to accept MT output or edit it to suit their purposes. The
use of MT and PE, in this sense, demonstrates human-machine interaction, or Salomon et al.’s
(1991, p. 3) “intellectual partnership’ between learners and technology. The students in this
study use their linguistic repertoires and cognitive skills with HLT tools to support meaning
making and meaning transfer from Chinese to English and English to Chinese. Students’
translation or written production is generated by the ‘joint effort’ between themselves and
machines (Salomon et al., 1991, p. 3). Apart from Xiang’s ‘paraphrasing’ example, the students
go through complex cognitive and linguistic processes and apply their own language
knowledge (human intelligence) to evaluate and post-edit MT output (machine intelligence),
in consultation with additional HLT resources. This shows that the human-machine partnership
differs from simply using machines to work for humans, but instead it is for humans to work
with machines to achieve a better learning result (Salomon et al., 1991). As demonstrated

above, this partnership not only requires but also further expands humans’ cognitive skills and
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linguistic capabilities. This, therefore, indicates that there is reason to suggest that MT use
involves far more than cutting corners, and that MT may be a valuable Al tool to support the

processes of learning language and gaining access to knowledge, if used appropriately.

As presented in Chapters 5 and 6, most student participants when engaged in their own HT
processes had already made use of MT in various ways, prior to the start of this study. However,
students became more alert to the dynamics of MT and PE when deliberative sensitisation
interventions were initiated. Students exhibited a raised awareness of how to use MT
appropriately through learning how to use MT and PE during and after these interventions (see
Sections 5.2.5 & 6.2.5). The findings suggest that a strong argument can be made for the
advantage of and potential need for an explicit pedagogical intervention in which
complementary HT, MT and PE strategies are integrated for purposes of learning language and
accessing content knowledge in higher education. They also suggest that not only translation
students but also language students and EMI students require clear guidance on the use of HT,

MT and PE as complementary strategies. As Jonassen (1992) puts it:

Technologies do not directly mediate learning. That is, people do not learn from
computers...or the other devices that were developed to transmit information. Rather,
learning is mediated by thinking (mental processes). Thinking is activated by learning
activities, and learning activities are mediated by instructional intervention, including
technologies (p. 2).

In this study, teaching interventions for SG1 and SG2 involving learning activities related to
HT, MT and PE have been shown to activate students’ broader range of linguistic repertories
while stimulating their cognitive processes of moving back and forth between texts and
languages to evaluate MT accuracy and post-edit MT output. These learning activities
prompted students to recognise that MT cannot replace their own cognitive engagement and
effort, but instead MT together with PE can serve as resources and strategies to facilitate their
cognitive processes of language learning and knowledge acquisition. The intervention
activities involving HT, MT and PE have been shown to extend students’ cognitive skills and
linguistic capabilities through interactions between humans (students) and machines (MT and
other HLT tools). These translation activities provided students with opportunities to exploit
human intelligence and artificial intelligence at their disposal to maximise their learning. Put
simply, students’ learning was mediated through the cognitive processes involved in the
translation activities designed in the teaching interventions. According to Jonassen (1992),

machines or computer-based tools function as ‘cognitive tools’ to mediate cognitive processes
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and skills. Learners’ cognitive processes and skills can be augmented when learning with

computer-based tools or technologies:

Learning with technologies amplifies the learner’s cognitive processes while using
those technologies. Computer-based cognitive tools are in effect cognitive
amplification tools...Cognitive tools are intelligent resources with which the learner
cognitively collaborates in constructing knowledge. (Jonassen, 1992, p. 3)

This study indicates that when students are learning how to use MT and PE through translation
activities, they simultaneously expand their cognitive skills in decision making, problem
solving, and the use of HLT tools to access information and knowledge. These are critical
elements of autonomous learning and developing learner autonomy (Lai & Chen, 2015; Nifio,
2020; Yoon, 2016). As Maggie stated in the interview, ‘I now better understand how to use
MT and in what context I would like to use’, while Lisa said, ‘I know which method to use in
which situation’. Likewise, Qing indicated in the interview, ‘if I need to get help...I know
where I can find the assistance’. These student remarks suggest that developing capabilities in
MT and PE may support the development of learner agency, which Palfreyman and Benson
(2019) view as an essential component and a starting point of developing learner autonomy.
Gao and Yang (2023) argue that it is important for language teachers to foster learner agency

and prepare students to become autonomous learners.

Furthermore, the findings related to students’ translation processes in this study support earlier
research on the relationships among the use of students’ multilingual repertories, translation,
and developing multilingual capabilities in reading and writing (Colina & Lafford, 2017; Cook,
2010). The present research further reveals that the students not only use their own linguistic
repertoires and cognitive abilities but also MT and other HLT resources to analyse and
understand texts (in the analysis phase), to make a transfer of meaning corresponding to the
target language and culture (in the transfer phase), and to restructure translated texts to render
appropriate translations (in the restructuring phase). Translating between languages, has long
been regarded as a pedagogical approach that aids language learning (e.g., Cook, 2010, 2018;
Pintado Gutiérrez, 2021). It is also regarded as a practice that is included under the umbrella
of a relatively recent pedagogy and theory of translanguaging (e.g., Heugh, 2021; Wei &
Garcia, 2022). In the discussion below, | argue that MT may facilitate students’

translanguaging processes and increase opportunities for multilingual learning.
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7.3 Implications of MT and PE: Human-machine interaction in
translanguaging

Whereas theoretical conceptualisation and debates about translanguaging vary depending on
the contexts in which and purposes for which the term is used, the key aim behind
translanguaging is the utilisation of learners’ entire set of linguistic and semiotic resources to
leverage learning and to understand and make meaning (Leung & Valdes, 2019; Lin, 2019;
Thomas et al., 2022; Tsou & Baker, 2021; Wei, 2022; Wei & Garcia, 2022). In this section, |
consider MT and PE through the lens of translanguaging to understand implications for
multilingual learning and pedagogy, multilingualism, and academic integrity.

7.3.1 Purposeful use of MT enhancing multilingual learning and
capability

As discussed earlier, findings from SG1 and SG2 reveal multilingual learners’ five purposeful

uses of MT, which could be divided into two categories: using MT as a multilingual dictionary

and using MT as more than a dictionary (see Figure 7.9).

(
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multilingual and phrases
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Machine For supporting input
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Figure 7.9 Multilingual learners’ five purposeful uses of MT

The students from both groups use MT as a multilingual dictionary to assist with words and

phrases for reading and writing. Lisa, for example, used MT (Google Translate) as a
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multilingual dictionary to make a three-directional translation (English-Dutch, Dutch-English,
English-Chinese) to understand the meaning of the English word ‘stultify’ (see Table 5.10).
Together with the use of the Pleco dictionary app, she then found a close equivalent in Chinese.
As a multilingual speaker, Lisa draws on her repertoire of languages (L1 Dutch, English,
Chinese, and possibly French in her mind), various HLT resources (e.g., MT and Pleco), and
her cognitive skills (e.g., reasoning and interpreting) to understand meaning in English and

then determine how to convert the meaning into Chinese.

In relation to using MT as more than a dictionary, students in this study employ MT to translate
larger language units (e.g., sentences and paragraphs) to support L2 input comprehension,
including checking comprehension of reading texts, and speeding up reading to search for
materials for in-depth reading, as discussed in Section 7.1.1. They use MT to support L2 output
production, including checking own written production and assisting with revision, as specified
in Section 7.1.2, and utilising MT+PE to support a transfer of meaning from one language to
another for increasing accuracy of written production, as indicated in Sections 7.1.3 and 7.2.2.
As such, MT+PE is also adopted as a strategy combination to assist paraphrasing, as discussed
in Section 7.2.3. Using MT and PE to support paraphrasing and/or summarising seems to help
students maintain academic integrity, which is discussed in Section 7.3.3. Finally, the students
use MT itself to cross-check and evaluate MT output, including using more than one MT tool
together with additional HLT resources and pre-editing MT input, as demonstrated in Section
7.2.2.

As MT can translate large language units, the students exploit MT to check MT output. Most
of the student participants come to use two or more MT tools in combination with their
preferred HLT resources to evaluate MT accuracy after the interventions. For example, screen

recording data show that Lisa adopted three MT tools to cross-check the MT Chinese output

“EEN =i HL# triathlon competition” and also accessed Google Image to double-check the

meaning of this Chinese term (see Table 5.4). Similarly, Maggie stated in the interview, ‘I will
use MT and then put the translation on Google Image to see if it is correct’. The two data
sources show that the students employ their repertoires of languages and semiotic resources
(e.g., images and pictures) to understand and make meaning. The findings indicate that
language encompassing separate linguistic codes and visual semiotics constructs an integrated
system to support students in meaning making and gaining understanding (Canagarajah, 2011,
Garcia & Wei, 2014; Lin, 2019; Tsou, 2021). Linguistic codes generated by MT and semiotic
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resources from Google Image serve as part of students’ resources for learning of language and

knowledge.

In this study, students use MT as a resource and MT+PE as a strategy combination, for which
they consult additional HLT tools to evaluate MT accuracy, solve linguistic problems, and
make decisions about how to edit or modify MT output to suit their purposes and increase the
greater accuracy of their translation. These MT and PE capabilities appear to be developed and
strengthened through the interventions involving translation activities. As shown in this study,
learning how to use MT and PE seems to help advance students’ language learning and access
to content knowledge through five interrelated processes. These are: increased efficiency in
reading, accuracy in text comprehension and production, opportunities for learning vocabulary
and grammar, confidence in learning, and awareness of appropriate use of MT. The findings
align with previous research demonstrating that alternating use of two languages for input and
output activities in the classroom can enhance multilingual capability and content knowledge
acquisition simultaneously (Baker & Wright, 2021; Cenoz & Gorter, 2021; Heugh, 2018;
Lewis et al., 2012). The findings of this study draw closer attention to the potential of MT and
PE in students’ translating and meaning making processes. Because students are likely to
encounter varying degrees of difficulty when translating and interpreting texts, they can (and

do in this study) use MT and PE to solve linguistic problems and facilitate learning processes.

As such, I suggest that recognition and understanding of students’ purposeful use of MT
expands and contributes to current literature on translanguaging. | argue that MT and PE could
be regarded as falling under the umbrella of translanguaging practices. As Ortega (2017) puts
it:
...digital communication, very much like translanguaging in action, is carried out by
assembling whatever bits of semiotic repertoires: It is always an amalgam of

multisensory and multimodal linguistic and nonlinguistic signs, and it rarely results in
one-language-only or one-language-at-a-time texts. (p. 294)

Tsou (2021) also considers translanguaging as embracing verbal and non-verbal forms and
various modalities of communication, including the use of digital resources. In digital
communication, particularly written communication, MT and PE are resources and strategies
that have the potential to enable or permit students to make use of their whole linguistic
repertoire, as well as a range of semiotic resources and cognitive skills for making meaning

and gaining understanding of information and knowledge.
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7.3.2 Translanguaging and transknowledging towards multilingualism

As indicated above, over the last 15 years, the literature of translanguaging, while including
translation under its umbrella, has primarily focussed on spoken practices of linguistic border
crossing (e.g., Lin, 2019; Wang, 2019). Here, I draw attention to the more formal practice and
use of translation for high level academic purposes that requires recognition of the distinctions
between two or more languages. The discussion of the data from this study below builds on
earlier discussions of translation under the umbrella of translanguaging, and also a more recent

discussion of transknowledging (Heugh, 2021).

The findings from SG1 and SG2 show that students apply MT+PE as a strategy combination
to support the transfer of meaning from L1 to L2. Specifically, when students find it difficult
to express meaning in the L2, they write in the L1 to clarify their thinking and then use MT to
translate into L2 followed by the process of PE, as indicated by Rory, Qing and Xiang in
interview. This indicates that students’ L1 enables them to engage in higher order thinking and
to express greater clarity and precision for intended meaning and ideas. The L1 of students
serves as a cognitive and linguistic tool to assist them to express meaning more precisely.
Following the organisation of thoughts with L1, using MT to translate L1 into L2 and then
undertaking PE allows the students to ensure an appropriate transfer of meaning from L1 to L2
and to increase translation accuracy. Analysis of this finding suggests that students’ L1 and
other familiar languages may serve as scaffolding functions to support learning (see also Tsou,
2021; Tsou & Baker, 2021), especially when they have not developed adequate academic
language capabilities in the L2. Scaffolding is ‘like a bridge used to build upon what students
already know to arrive at something they do not know’ (Benson, 1997, p. 126). This study
shows that students from both groups draw on their multilingual and semiotic resources and
existing knowledge to enhance their learning of the target language and content knowledge.
The students make use of their stronger languages and prior knowledge to bridge the gap in

weaker languages and unfamiliar knowledge. This is in line with Cook’s (2018) argument:

Connecting new to existing knowledge, and using the latter to make sense of the former,
is a universal and productive human learning strategy (p. 289).

This study further reveals that MT and PE help students connect repertoires of language and
knowledge more effectively. With the aid of MT and PE students are better able to build on
their existing language(s) and knowledge to learn and expand their developing language and
knowledge. This is justified by the findings in relation to students’ purposeful use of MT and
the interrelated processes through which students enhance their language and content
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knowledge learning. | therefore argue that translation or translanguaging expands and extends
with the use of MT and PE. MT allows students to use their multilingual capability more fully
to help with learning through translation or translanguaging (Chen et al., 2019) and MT+PE
makes meaning transfer between languages more effective (Daems et al., 2017; Jia et al., 2019;
Yamada, 2019).

The notion of translation expanded with MT and PE appears to amplify Heugh’s (2015, 2018,
2021) discussion of ‘vertical translanguaging’ found in academic and formal written translation
contexts. Such contexts require precision and equivalence of meaning between parallel
separated linguistic systems and high level multilingual proficiency (Heugh, 2018, 2021).
Access to higher education requires high level capability in at least one language for students
who speak one of a handful of internationally used languages, and at least two languages for
the majority of students globally. In this study, both Chinese language students and EMI
postgraduate students require high level capability in at least two languages. Students in both
groups engage in formal written processes of translation between different language systems
(Chinese and English) to assist with understanding learning content and completing learning

tasks for academic study purposes.

The students strategically use MT and PE to support L2 reading and writing in order to
understand learning materials (source texts) more fully and to generate appropriately written
assignments (target/translated texts). Their written texts are thus a product of vertical
translanguaging practices in which students navigate translation processes back and forth
between two (or more) language systems. This finding is in line with Ortega’s (2017) argument
that communication with digital technology ‘rarely results in one-language-only or one-
language-at-a-time texts’ (p. 294). The students in this study ultimately work with at least two
languages to produce sophisticated one-target-language texts through a complex translingual
process with the use of MT and PE. The finding also reinforces Heugh’s (2018, 2021) argument
that whereas ‘horizontal translanguaging’ used for convivial spoken purposes involves fluid
‘mixing’ and ‘crossing’ of conventional language boundaries, vertical language hierarchies and
distinct boundaries between languages are retained for high-stakes purposes, including higher
education. This is particularly where the objective includes advanced (bilingual or
multilingual) achievement. However, the translation of texts involves more than
translanguaging processes. It also involves exchange and translation of two or more knowledge
systems, i.e., the student’s existing knowledge system(s) and the new knowledge system. This
is referred to as ‘transknowledging’ (Heugh, 2021; Heugh, et al., 2022; Windle, et al., 2023).
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Students connect their prior language(s) and knowledge to the developing language and
knowledge in the process of translanguaging and transknowledging, through which they are

likely to acquire knowledge and develop academic language capability in both languages.

The argument here is that MT and PE can facilitate students’ translanguaging and
transknowledging processes and, particularly for EMI students, increase successful learning
opportunities in higher education institutions (HEIs). As shown in this study, without the aid
of MT (before the intervention), when the EMI postgraduate students encountered difficult
study materials, they were effectively prevented from accessing the information and thus
disadvantaged (see Section 6.1.2.2). This would then limit or prevent students from engaging
in summarising and paraphrasing activities in academic writing. Inadequate academic language
capability and expertise in the use of MT appear to compromise student confidence in learning
(see Sections 5.2.4 & 6.2.4), and to place students at risk of plagiarism, as shown in Xiang’s
paraphrasing strategy in Figure 6.7. These issues may consequently risk students dropping out

or being forced out of their academic study in HEIS.

Through learning to use MT and PE the Chinese language students find that MT helps them
gain ‘a sense of safety’ [Lisa, interview]| and overcome their ‘lack of Chinese capabilities’
[Amanda, interview]. Similarly, the EMI postgraduate students believe that MT helps them
‘gain confidence’ [Yun, interview] and can be a useful resource for students with ‘lack of
confidence of their own writing’ [Ying, email correspondence]. More importantly, both groups
of students raise awareness of how to make critical and judicious use of MT during and after
the interventions. These findings show evidence that learning to use MT and PE can facilitate
students’ translanguaging and transknowledging processes. This in turn may contribute to more

successful and positive learning experiences in HEIs.

As such, | suggest that language pedagogy and curricula for multilingual learners in both
contexts of language learning and teaching and also in EMI can be enriched with translation or
translanguaging where this includes MT and PE, so as to benefit HEI students. Learning
activities that involve HT, MT and PE and focus on the use of these three as complementary
strategies in learning how to use MT and PE appear to be helpful for students, as indicated in
this study. Students start with HT and then switch to MT and PE when needed. This human-
machine interaction can be related to and amplify what Sierens and Van Avermaet (2014) have
called ‘functional multilingual learning’, in which students’ whole linguistic repertoire is used

as:
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didactic capital...to foster personal development and increase their chances of
educational success. The first language may serve as a stepping stone to the acquisition
of the second language and the learning of new content (p. 217).

Functional multilingual learning not only involves translanguaging but also treats
multilingualism as a pedagogical tool and scaffold to support learning of language and new
knowledge (French, 2019; Slembrouck & Rosiers, 2018; Slembrouck et al., 2018). In this
study, the students from both groups utilise their multilingual capability, existing knowledge,
MT, and additional HLT tools as resources to search for information, gain understanding of
learning materials, clarify thoughts, organise ideas, and express intended meaning. Their
translanguaging and transknowledging practices include strategic use of MT and PE, through
which the students maximise their multilingual repertoires and knowledge systems and

gradually achieve high level multilingualism.

Moreover, preparing multilingual learners such as language students and EMI students so that
they have equal opportunities to gain access to information and exchange knowledge in HEIs
also contributes towards a more inclusive, equitable and socially just education. Garcia et al.
(2017) point out that it is educators’ responsibility to ensure that ‘all students...understand
challenging content and texts...Translanguaging enables educators to more equitably provide
opportunities for students to engage with complex material’ (p. 8). In addition to
translanguaging, students can contribute to reciprocal exchange of knowledge and learning
among peers and teachers through transknowledging. Heugh (2021) therefore argues that
purposeful use of translanguaging together with transknowledging are two foundations for

providing best opportunities for equality:

Multilingual education anchored in systematic use of translanguaging and
transknowledging offers students education that sustains knowledge and language
diversity, and equalises opportunities beyond school education. (p. 45)

In the multilingual world with advances in digital technology, it may be more valuable to view
multilingual learners’ repertoire of languages as an integrated resource and to understand how
they work with technologies to support their multilingual learning processes. Learning how to
use MT productively for efficient and effective learning while increasing opportunities for
learners to expand their language and knowledge resources is an opportunity for HEIs. It may
well become beneficial for anyone wishing to pursue and exchange knowledge in a language

other than their first.
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7.3.3 Academic writing and academic integrity

English academic writing with source texts is challenging not only for multilingual learners
(Hirvela & Du, 2013; Shi & Dong, 2018) but also for multilingual researchers (Zheng & Guo,
2019). Writing with source texts usually requires writers to engage with complex internal
metacognitive interpretation of academic articles, followed by paraphrasing or summarising
this in the L1 before translating the paraphrase or summary back into L2 (Heugh et al., 2022).
In this study, students from both groups consider that MT and PE are helpful for supporting
academic writing in the L2 and that their use is not related to a breach of academic integrity
(see Sections 5.1.2.5 & 6.1.4). Lisa indicated in the interview that ‘plagiarism is hard to avoid’
so she adopted MT+PE to assist paraphrasing the ideas of original authors. Similarly, Amanda
and Rory believe that understanding how to use MT and PE might ‘motivate them [students]
not to plagiarise’ [Amanda, interview] and ‘reduce the motivation for cheating...Because they
don’t need to do so, they could write in their native language and then use [MT+PE]’ [Rory,

interview].

Screen recording (see Figure 6.4) and interview data (see Section 6.1.4.1) show that Yun
employed HT, MT and PE to complete her academic writing of summaries. The sequence of
Yun’s summarising process comprised Six steps (see Figure 7.10). First, Yun summarised
several English academic papers in L1 Chinese. Second, she translated the summary from
Chinese to English by herself (HT). Yun, however, was not sure about the accuracy of her own
translation generated by HT so decided to use MT to compare with her HT output. As her third
step, therefore, she used MT to translate her HT output in English into Chinese for examining
whether what she wrote in English was equivalent to her intended meaning. She also evaluated
MT accuracy at this step. Fourth, to convey her intended meaning she post-edited (PE)
unsuitable MT output in Chinese. Fifth, Yun used MT to translate the post-edited Chinese text
back to English to obtain MT English output. Sixth, she compared her own HT text with the
MT English output from a sequence of MT-PE-MT translation to make further revisions. In so

doing, she identified incorrect syntax in her HT text and revised and repaired the inaccuracy.
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Figure 7.10 Yun's six-step summarising process with HT, MT and PE

Analysis of Yun’s summarising process shows that she has drawn on her repertoire of
languages in Chinese and English to read academic articles in L2 English, to summarise the
information in L1 Chinese, and then to translate this into L2 English. This sequence offers
insight into the complexity of her translanguaging practices, i.e., alternating use of two
languages for input and output activities (Baker & Wright, 2021; Cenoz & Gorter, 2017; Lewis
etal., 2012). L1 served as a cognitive and linguistic tool for thinking, which helped Yun engage
in the first cognitive and linguistic activity, summarising. She then continued with the second
cognitive and linguistic process, translating. MT and PE were involved in the translation
practice from the third to the sixth step to assist with revision and improving the summarised
text in L2 English. This demonstrates that Yun employed her repertoire of languages, prior
knowledge, MT, and cognitive skills to move back and forth between two language systems,
for checking the accuracy of meaning and syntax in her own English writing, conveying her
intended meaning in L1 Chinese, and comparing HT and MT outputs for making modifications.
Yun drew on multilingualism and translanguaging or what Garcia and Leiva (2014, p. 199) call

‘an act of bilingual performance’ to complete academic reading and writing activities.

While Yun used MT and PE to support HT, important in this MT assisted revision process are
the sub-steps of evaluating MT output and checking the accuracy of her meaning making at
Step 3, as well as PE into L1 Chinese at Step 4. As far as can be ascertained through a close
reading of available literature on MT in language teaching, this is a matter that has not
previously been fully identified or discussed. Checking if what was written equates to what
was intended, followed by PE into L1 Chinese, enabled Yun to fully convey her intended
meaning and to reconsider her word choice. Subsequently, Yun translated the post-edited
Chinese text back to English to obtain MT output in English. This is particularly important
given that the student intended to compare her HT text in L2 English with MT English output
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to make revisions. This six-step process not only pushed the student to reflect on her meaning
making and meaning transfer between English and Chinese, but it also helped her identify

grammatical inaccuracies in her own HT text.

In addition to Yun’s summarising strategy, another remarkable example is Lian’s strategy of
using MT+PE to support understanding and paraphrasing more difficult academic texts. As
discussed in Section 7.1.3, Lian drew on her linguistic capabilities in Chinese and English to
undertake a six-step MT+PE process to gain a better understanding of the academic text in L2
English, to paraphrase in L1 Chinese, and to produce an appropriate and comprehensible
paraphrased text in L2 English (see Figure 7.8). This process not only required Lian’s repertoire
of languages and MT resources, but also her existing knowledge and cognitive skills to
compare and evaluate between L1 Chinese and L2 English. Both Yun’s and Lian’s examples
display complexity of metacognitive and metalinguistic processes. This explains why Yun

believes her MT use should not be linked to problems of academic integrity:

...we don’t just copy and paste...we still double check if that [MT output] is what we
want to express and modify our own writing, hence it’s still our own work [Yun,
interview].

One thing in common in the two students’ translation processes is that when they received MT
output in L1 Chinese, they post-edited the MT Chinese text according to their needs and
purposes. In Yun’s case, she revised the MT Chinese text to express her intended meaning; in
Lian’s case, she rewrote the MT Chinese text to reduce the similarity to the source text. This
means MT Chinese output helped them revise or reword the text in their own words in L1
Chinese. Neither student directly copied and pasted MT output into their written texts. Instead,
they worked with MT and included their own translation and MT output through the process

of PE to generate their perception of appropriate translations.

These findings may help HEI policy makers, educators and even students themselves to
understand the complex metacognitive and metalinguistic processes of summarising and
paraphrasing. The implications of the findings for multilingual pedagogy particularly in

supporting academic writing are discussed in Chapter 8.

7.4 Chapter summary

In this chapter, drawing on students’ purposeful uses of MT and processes of PE, | have
discussed the potential of MT and PE through three theoretical lenses: SLA, translation, and

translanguaging. Section 7.1 focused through the lens of interactionist SLA theory on how
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students use of MT and PE to make input and output comprehensible can help language
learning and acquisition. This human-machine interaction through using MT and PE entails
both meaning-focused and form-focused learning, through which students draw on their
broader range of linguistic repertories, cognitive processing skills, and additional HLT tools to

make meaning, gain understanding, and learn language.

In Section 7.2, | examined the role and function of MT and PE in students’ translation processes
using Nida’s (1969) three-phase model of the translation process. This shows MT and PE
serving as resources and strategies that students use to analyse and understand the source text
(analysis phase), make a transfer of meaning corresponding to the target language and culture
(transfer phase), and restructure, edit and/or modify the translated texts to produce appropriate
translations (restructuring phase). Learning how to use MT and PE through the teaching
interventions provided students with opportunities to activate their multilingual capabilities,
cognitive abilities, and skills of consulting tools, solving problems, and making decisions. This

enhanced both language learning and content knowledge acquisition.

Section 7.3 focused on the implications of MT and PE for student learning through the lens of
translanguaging. MT and PE function as scaffolds to mediate between students’ language and
knowledge systems, while translanguaging and transknowledging allow students to maximise
their multilingual repertoires and semiotic resources that leverage learning of language and
knowledge. Expertise in MT and PE clearly offers multilingual learners opportunities for
equalising access to academic knowledge and thus supporting social justice, while the
affordances of MT and PE in maintaining academic integrity may need closer attention before
clear conclusions can be reached. Nevertheless, this study shows that all students raised their
awareness of critical and judicious use of MT during and after the pedagogical intervention.
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8 Conclusion

Translation serves to mediate exchange of meaning between languages or between texts in
different languages. When humans (students in this study) have difficulty in making meaning
in L2 or making a transfer of meaning from one language to another by themselves through
human translation (HT), they may need assistance of human language technology (HLT). In
Chapter 1, I locate HLT, including online machine translation (MT), as one of the prominent
foci of attention in the early exploration of Al, which has been applied across many aspects of
human life, including language education. MT, one of the applications of HLT, is becoming a
common tool for many multilingual learners in different higher education contexts. These
multilingual learners include, but are not limited to, language students whose purpose is to
advance their study of the target language (the L2) and students who are studying a degree
through English medium instruction (i.e., EMI students). The purpose of EMI study is to
acquire discipline-based content knowledge whilst also anticipating a simultaneous
strengthening of L2 capabilities in English.

However, students’ use of MT often raises concerns about their L2 development and its
association with academic integrity. Previous studies show that teaching staff believe that
whether using MT relates to academic misconduct depends on how it is used and in what
context; however, only limited research has focused on how students use MT. While skills in
MT and post-editing (PE) of MT generated text have been considered important for translation
students and multilingual researchers, few studies have paid attention to the development of
expertise in MT and PE in L2 teaching and EMI contexts, despite the reality that many language
and EMI students have used MT in their studies.

Therefore the core aim of this study was to investigate the potential of MT and PE to advance
L2 learning in both language learning and teaching and EMI contexts. More specifically, |
sought to understand how MT is used by multilingual learners, particularly how they can use
MT to help mediate the equivalence of meaning between languages to support their L2
learning. I also wished to understand whether MT and PE could serve to advance L2 learning

in both contexts. Two research questions were then formulated:

1. How do multilingual learners use MT to support their L2 learning?
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2. Can MT and PE capabilities advance L2 learning of multilingual learners? If so, how?

As indicated earlier, the outbreak of COVID-19 and travel bans in 2020 resulted in a change to
my original research design. On-site face-to-face teaching shifted to online delivery via Zoom.
The first student group (SG1) comprised four advanced level students of Chinese at National
Taiwan University, and the intervention for SG1 involved HT, MT and PE in an online pilot
English-Chinese translation course. The second student group (SG2) comprised six Chinese-
speaking students who were studying postgraduate degrees through EMI at the University of
South Australia. The intervention for SG2 was mostly?® carried out through an online MT and
PE collaborative tutoring process. This involved HT, MT and PE, and focused on using the
three complementary strategies to support postgraduate studies. In short, translation was used
as a pedagogical approach for both groups, and both groups had L2 proficiency at CEFR B2/C1
levels. | expected that the study of the two student groups (Chinese language students and EMI
postgraduate students) could help me gain a deeper understanding of the potential of MT and
PE and their pedagogical use.

To this end, | undertook an adapted five-phase procedure of action research, comprising
planning, implementation, observation, reflection, and reflexivity and praxis. | adopted
triangulation of multiple research methods to collect data from different perspectives, hoping
to gain rich data and insights for the study. The collected data consisted of pre- and post-
intervention questionnaires, screen recordings, focus group interviews, and email
correspondence for a follow-up enquiry. Because the intervention for SG1 was undertaken in
a translation course, students’ translation samples for the pre- and post-intervention tasks were
collected for assessment. Reflection-in-action, reflection-on-action, and reflexivity of the
teaching intervention for SG1 helped me to make modifications to the planned intervention for
SG2. Having recognised interrelationship and complementarity among the use of HT, MT and
PE in SG1, I explored this further with SG2.

Through the meta-analysis of the combined findings from the two groups using the theoretical
lenses of second language acquisition (SLA), translation, and translanguaging, | have gained a
better understanding of students’ purposeful use of MT and process of PE and how learning to
use MT and PE can advance learning of both language and content knowledge. The findings

28 The MT and PE collaborative tutoring was conducted face-to-face for the first session and then changed to

online teaching for the remainder of sessions in compliance with the university’s COVID-19 regulations.
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of this study offer new insights to extend earlier discussions of SLA, multilingualism, and EMI
in higher education; they also clarify some ambiguities in previous research. | highlight key
contributions of the main findings and the significance of this research in Section 8.1. These
include the identification of multilingual learners’ five purposeful uses of MT to assist L2 input
comprehension and L2 output production, the nature of MT and PE capabilities, and five
interrelated processes that advance learning of language and knowledge. Subsequently, I make
concluding reflections on the teaching interventions and some key findings of this study in
Section 8.2. Following reflection, the limitations of this study are identified in Section 8.3.
Some recommendations for future teaching practices and further research are put forward in
Section 8.4.

8.1 Key contributions and research significance

The contributions of the main findings and their research significance are as follows:
multilingual learners’ five purposeful uses of MT, what MT and PE capabilities involve, how
MT and PE can advance learning of language and knowledge through five interrelated

processes, and MT and PE facilitating multilingualism.

8.1.1 Multilingual learners’five purposeful uses of MT

The findings of this study in relation to RQ1 (How do multilingual learners use MT to support
their L2 learning?) identify five purposeful uses of MT across the participating students (see
Figure 8.1, an extension of Figure 7.9 ). These purposeful uses encompass two areas: using MT
as a multilingual dictionary and using MT as more than a dictionary, because MT can translate
larger language units such as sentences and paragraphs. When adopting MT as a multilingual
dictionary, students’ strategies are twofold: using MT to 1) look for meanings and translations
of words or phrases; and 2) understand the usage of words or phrases by looking at sample
sentences provided on the tool. The other four purposeful uses of MT involve MT as more than
a dictionary, the first of which is to support L2 input comprehension. Students’ strategies in
this regard involve using MT 1) to speed up reading to locate learning materials for in-depth
reading; and 2) to check L2 reading to confirm or increase comprehension. The remaining three
purposeful uses of MT relate to output. First is using MT to support L2 output production, with
associated strategies as follows: 1) using MT to check their own L2 written production (HT
output) to ensure the accuracy of meaning making and grammar in their L2 writing and to assist
with revision; and 2) using MT+PE to facilitate translation or convey the intended meaning for

increasing appropriateness of written production. Still focusing on L2 output is the fourth
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purposeful use of MT, which is to support summarising or paraphrasing in academic writing to
help maintain academic integrity. Their strategies in this regard are: 1) using MT+PE to reduce
similarity to the source text and improve their own summarised or paraphrased texts; 2)
employing MT+PE to support comprehension and paraphrasing difficult academic texts.
Students’ fifth purposeful use of MT is to cross-check and evaluate MT output, which they
consider necessary before deciding whether to accept MT output or to edit. Their strategies are:
1) using more than one MT tool, potentially in consultation with additional HLT tools (e.g.,
dictionaries and search engines), to cross-check and cross-reference MT output; and 2) pre-
editing of MT input to make it transparent in meaning and simple in form to receive more
accurate MT output. The findings show that when students use two or more MT tools and
additional HLT resources as complementary strategies, they become better able to judge MT
accuracy, post-edit inappropriate MT output, and increase translation accuracy (see also
Chang, 2022).

( —[ Look for meanings and translations of words or phrases
MT 934 For words and
multilingual phrases -
dictionary \ ) —{ Understand usage of words or phrases by looking at sample sentences
( —{ Speed up reading to locate materials for in-depth reading
ForL2Input | |
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Figure 8.1 Multilingual learners’ five purposeful uses of MT

The recognition and understanding of students’ purposeful uses of MT contributes to and
expands previous literature on SLA (including CALL as discussed in this study), translation
and translanguaging in language learning and teaching and EMI contexts. The findings reveal
how interactions between humans (students) and machines (MT and additional HLT tools) can
facilitate the process of learning languages and gaining access to information and knowledge.
This study demonstrates how human-machine interaction, the ‘mutual or reciprocal action or

influence’ between human intelligence and machine intelligence, can maximise learning,
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especially learner-centred learning (Salaberry, 1996, p. 25). In this study, students draw on
their multilingual capability, cognitive skills (e.g., analysing, comparing, and interpreting), and
technology skills in MT and PE to gain understanding and express their intended meaning. This
supports the argument that students tend to utilise technology resources to make their learning
more efficient and effective (Dingli & Seychell, 2015; Ducar & Schocket, 2018). MT and PE
provide opportunities for multilingual learners to make use of their broader range of linguistic
repertoires, semiotic resources and existing knowledge to support meaning making and gaining
understanding. In other words, multilingual learning is extended and amplified by purposeful
uses of MT and by the process of PE, through which multilingual learners can more effectively
draw on existing language(s) and knowledge to strengthen their developing language and
knowledge, and to transfer existing knowledge between languages (Cook, 2018; Slembrouck
etal., 2018). In brief, understanding how multilingual learners use MT offers insights into how

they exploit MT and PE strategically to support input comprehension and output production.

8.1.2 MT and PE to advance learning of language and knowledge

The purposes for which students use MT and PE are related to RQ2 (Can MT and PE
capabilities advance L2 learning of multilingual learners? If so, how?). Five interrelated
processes through which students not only advance L2 learning but also gain access to content
knowledge have been identified in the study. MT and PE capabilities are understood here as
the expertise to use MT as a resource and MT+PE as a strategy combination to facilitate
learning, as indicated in Figure 8.1. Two important steps in the process of MT+PE are MT
evaluation by analysing and comparing the source text/language and the MT text/language for
equivalent transfer of meaning, followed by editing and/or modifying unsuitable MT output
for appropriate translation. These two steps often require consultation with additional HLT
tools. MT and PE, therefore, require students’ capabilities in at least two languages and also in
HLT tool use. Analysis of the findings suggests that MT and PE capabilities entail multilingual
capability; skills in consulting tools, solving problems, making decisions; ability to use MT as
a resource and MT+PE as a strategy combination; and MT evaluation and modification (see
Figure 8.2).
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Figure 8.2 MT and PE capabilities

In this study learning to use MT and PE to develop and strengthen capabilities in MT and PE
advances students’ language learning and access to knowledge of learning content through five
interrelated processes. These are: increasing efficiency in reading, improving accuracy in text
comprehension and production, increasing opportunities for learning and understanding
vocabulary and grammar, increasing confidence in learning, and raising awareness of
appropriate use of MT (see Figure 8.3). Increasing efficiency in reading allows students to save
time and increase text comprehension. This study indicates that reading L2 texts, particularly
more difficult academic texts, side by side with L1 MT output speeds up reading, including
when searching for appropriate learning materials (e.g., academic papers) from multiple online
resources, and enables more careful reading once materials are located. This resonates with
Krashen’s (1985) notion of making input more comprehensible, thus increasing reading
efficiency and triggering in-depth reading. Through in-depth reading, comprehension is

enhanced, thereby leading to increasing text production accuracy.
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Figure 8.3 Five interrelated processes that advance learning of language and knowledge when
learning to use MT and PE

The students also use MT output as feedback to check what they read and write followed by
making revisions, and they use MT+PE to assist with translation and with conveying intended
meaning in written output. In using MT and PE, the students negotiate meaning and both lexical
and syntactic form between the source text (including their own text or HT output) and the MT
text. MT and PE push students to pay attention to similarities and differences in the use of
language between texts and to produce modified output. This suggests that language learning
may take place through paying attention to meaning and form in language (Long, 2017) and to
generate ‘comprehensible output’ or make modifications to output production (Swain, 2005).
MT and PE encourage cognitive processes including attention and noticing, which are essential
components of language acquisition. As Schmidt (2012) puts it: ‘Paying attention results in
more noticing...achieving higher levels of awareness and enhanced learning as a result’ (pp.

40-41).

Learning to use MT and PE to increase accuracy in text comprehension and production
simultaneously increases opportunities for learning and understanding vocabulary and
grammar. Students in this study demonstrate increased understanding of vocabulary and
grammar through comparisons between the source and MT texts and languages. This
contributes to additional L2 learning. When students increase efficiency in reading and improve

accuracy in text comprehension and production, they concurrently increase confidence in
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learning. The students demonstrate increasing confidence with knowledge of how to use MT
and PE to support L2 reading and writing. More importantly, with growing confidence in the
use of MT and PE, students demonstrate increasing awareness of their appropriate, critical and
judicious use of MT.

Previous research proposes that skills in MT and PE are important for translation students (e.qg.,
Cadwell et al., 2018; Moorkens, 2018) and multilingual researchers (e.g., Bowker & Ciro,
2019; O'Brien et al., 2018); however, the nature of MT and PE skills are not explored. The
present study sheds light on the nature of MT and PE capabilities through analysing
multilingual learners’ purposeful use of MT and PE processes, as shown in Figure 8.2. In
addition, the study offers insights into five interrelated processes that occur when learning to
use MT and PE, through which students advance their language learning and access to
knowledge (see Figure 8.3). The findings explain why these students consider that the use of
MT and PE comply with academic integrity protocols while supporting academic reading and
writing. This research suggests that MT and PE capabilities are equally important for

multilingual learners in both language learning and teaching and EMI contexts.

The study points to how and why explicit teaching of the use of MT and PE for both language
and EMI students has value. Learning to use MT and PE appears to develop MT and PE
capabilities and facilitate learning of language and knowledge. In short, students’ five
purposeful uses of MT (Figure 8.1) and five interrelated processes involved in MT and PE
(Figure 8.3) offer cogent pedagogical insights for both sets of stakeholders. The study may also
contribute to understanding and recognition of the high level (meta)cognitive and

(meta)linguistic capabilities required in MT and PE in academic learning processes.

8.1.3 MT and PE towards multilingualism

MT and PE function as scaffolding for learning, enabling students to draw on their prior
languages (e.g., L1) and prior knowledge to leverage learning of additional languages and new
knowledge. With the use of MT and PE, the students in this study appear to be better able to
use their broader range of linguistic and semiotic resources to make meaning and gain
understanding. This suggests that interactions between students and machines may facilitate
‘functional multilingual learning’ in which learners’ whole multilingual repertoire is viewed as
a resource for language and knowledge learning (Sierens & Van Avermaet, 2014). MT permits
students to draw on their stronger language to bridge gaps in the weaker language, while
MT+PE allows students to use their existing language and knowledge systems together with
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other HLT tools to increase the degree of accuracy in translation. Taken together, MT and PE
can be shown to enhance language learning and knowledge acquisition through human-

machine interaction, thus promoting multilingual capability and multilingualism.

Furthermore, MT and PE appear to facilitate vertical translanguaging, i.e., formal use of
translation to achieve precision in high-status registers and texts for high-stakes purposes, and
also transknowledging, i.e., bidirectional exchange and translation of knowledge (Heugh,
2021; Heugh et al., 2022). In this study, students strategically use MT and PE to support L2
reading and writing to understand learning materials more fully and to generate more accurate
or appropriate written assignments. Thus, MT and PE facilitate students’ translation processes
when considered in terms of Nida’s (1969) three-phase model comprising source text analysis
to achieve a fuller understanding, then transfer of meaning corresponding to the expectations
of the target language and culture, concluding with a restructuring of translated texts to produce
an appropriate final translation. In this sense, MT and PE assist students to learn a language
while gaining access to content knowledge through translanguaging and transknowledging.
This study, therefore, suggests that it is necessary to integrate MT and PE into language
pedagogy and curricula to equip multilingual learners with MT and PE capabilities both in the
context of language learning and teaching and in the context of EMI. In so doing, language
teachers and educators in HEIs can provide multilingual learners with equal opportunities for
accessing knowledge and information in a language different from their L1. This, too,
demonstrates recognition of language diversity and makes education more inclusive and

socially just.

8.2 Concluding reflections

The first part of this study with the advanced students of Chinese in SG1 enabled me, as a
teacher researcher, to understand how these Chinese language students used MT and PE
strategically to facilitate translation processes and to resolve their language challenges
experienced in learning Chinese. Recommending the four MT tools (Google Translate,
Microsoft Translator, Baidu and Youdao) and requiring students to perform MT+PE using the
tools in class led to an important finding. That is, using more than one MT tool to cross-check
MT output could make MT evaluation more effective. The observation gained from SG1 and
my personal experience with MT and PE enabled me to guide the EMI postgraduate students
in SG2 on how to make use of MT and PE to assist with academic reading and writing. What
impressed me even more was the postgraduate students’ applications of MT and PE to assist

the complex processes of paraphrasing and/or summarising. Towards the end of data analysis,
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| realised that using MT+PE to facilitate translation requires one set of metacognitive and
metalinguistic processes to carry out translation from a source text/language to a target
text/language. However, employing MT+PE to facilitate paraphrasing in L2 requires two sets
of metacognitive and metalinguistic processes of translation from L2 to L1 and back translation
from L1 to L2. The first round of translation is to gain a better understanding of the source text
in L2, and the second round is to generate a linguistically and culturally appropriate
paraphrased text in L2. These make paraphrasing in L2 more complex and challenging than

unidirectional translation from one language to another.

Prior to this study, as a language teacher, |1 was dubious about the use of MT for language
learning because | had a very little understanding of MT and did not believe it could be used
as a tool. Owing to the ‘target language only’ policy and conventions at the International
Chinese Language Program (ICLP) where | worked, it was expected that one should use only
the target language (Chinese) to teach students of Chinese and students were not permitted to
use their primary language such as English at the institution, except in the English-Chinese
translation course. As a multilingual speaker with Chinese as L1 and also a postgraduate
student studying through EMI, | have entirely changed my opinions on using L1 for language
learning and my negative views of the use of MT by students. | now recognise the value of
encouraging multilingual learners to use their whole linguistic repertoire and range of
resources, including using MT as a resource and MT+PE as a strategy combination, to engage
in translanguaging and transknowledging practices (Heugh et al., 2022) for learning of
language and accessing content knowledge.

| have genuinely appreciated the opportunity to undertake this study with my student
participants. It was a reciprocal learning process in which we (teacher-students and students-
students) were learning from one another from different positions — | as a language teacher and
researcher, and they as students and each other’s peer teachers. This learning process enhanced
our reciprocal multilingual awareness (cf. Windle et al., 2023). My role was to facilitate and
mediate the intervention process, and this student-centred approach importantly allowed me to
learn and observe students’ interaction with MT. Through the ongoing process of reflection,
reflexivity and praxis, | have recognised that MT can be a helpful Al tool if used appropriately.

This can inform my own future teaching design and practice.

Lastly, upon reflection, it seems likely that the MT and PE expertise, including critical and
ethical skills, which students develop and learn, may be portable to other Al resources and
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technologies. Capabilities in MT and PE such as judgments of reliability and accuracy, cross-
checking of content, post-editing of content to suit purposes, and consulting HLT tools to assist
problem solving and decision-making can apply to the use of different Al technologies (e.g.,
ChatGPT). An important implication of this study is that both students and academic staff in
HEIs (will) need expertise in and understanding of the value in MT and PE. This points to the
importance of developing policy and professional learning for staff about MT and PE, based
on research into actual practice. The findings of this study may also contribute to informed HEI
policy decisions on academic integrity in relation to MT. As Groves and Mundt (2021) argue,
if students are required to acknowledge their MT use, then HEI policies should clearly provide

examples of how to use and reference the use of MT tools.

8.3 Limitations

There were three limitations in this study. First, the research was based on two small samples
of participants. The reasons for this have been explained in a COVID statement on page Xxii and
in the Chapter 4 methodology. However, despite the limitation, the small number of students
enabled me to work closely with them in an online environment to collect and analyse detailed
screen recording data. Second, the research participants were limited to students at CEFR
B2/C1 levels; this study did not take into account students below CEFR B2 levels. Research
with students below B2 levels might render different results. Third, while students’ perceptions
of using MT in relation to concerns of academic integrity were collected, opinions of teaching
staff were not part of this research. This suggests a future opportunity to build on the present
study to examine the understanding and opinions of academic staff on students’ use of MT in
relation to academic integrity. Despite the limitations, this study has provided sufficiently
valuable insights into the potential of MT and PE in language learning and teaching and EMI

higher education contexts to warrant further large-scale research.

8.4 Recommendations

Through several iterations of reflection, reflexivity and praxis in the teaching interventions,
and analyses of the findings, | now offer three recommendations for future teaching practice.
The first one focuses on using HT, MT and PE as complementary strategies when applying
translation to language education. The second sets out suggestions for MT and PE teaching
design. The third focuses on the teaching of paraphrasing and summarising with MT and PE. |

also provide some suggestions for future research.
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8.4.1 HT, MT and PE as complementary strategies

Translation can be a pedagogical tool or approach for language teaching (e.g., Cook, 2010,
2018). This study, however, shows that when students translate from scratch or undertake HT,
they also consult HLT tools, including MT, dictionaries and search engines, in order to
understand the source text and generate an appropriate target text. This study also reveals that
using HT, MT and PE as complementary strategies for translation is more beneficial for
language learning. Figure 8.4 displays a recursive HT-MT-PE sequence of translation
processes with a one-directional arrow, starting with HT and then switching to MT and PE
when needed. As indicated in the literature, the term PE is often used together with MT;
therefore, editing of HT output is not treated as PE in this research. This study shows that
focusing on HT-MT-PE translation processes can encourage students to treat MT and PE as
resources and strategies to support HT and avoid students’ over-reliance on MT. This means
raising awareness of critical, judicious and ethical use of MT. Hence, | recommend that paying
attention to the complementarity of HT, MT and PE, i.e., following a recursive HT-MT-PE

translation process, may be an effective translation pedagogy for language education.

Figure 8.4 Recursive HT-MT-PE translation processes

8.4.2 MT and PE teaching design

This study has highlighted the benefits of learning to use MT and PE for multilingual learners
in language learning and teaching and EMI contexts. Based on my analysis of the teaching
interventions and the research findings, | recommend a pedagogical design that comprises a

four-phase process involving HT and MT-related activities (Figure 8.5).
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Figure 8.5 A four-phase teaching design for MT and PE

The first phase plays an important role in providing basic knowledge of translation (e.g.,
definitions of translation, standards of translation, and classifications of translation) and
introducing useful HLT resources including MT tools. The teacher can have students translate
through HT, MT, and MT+PE to experience different translation methods. The comparison of
the advantages and disadvantages of each method in terms of translation processes and products

can be included in the classroom discussion.

The teaching focus of the second phase is MT output evaluation and modification by means of
MT+PE activities. Students can choose one MT tool to generate translations for a selected text,
followed by PE. The selection of translation texts can be made jointly by both teachers and
students. Both literary (e.g., stories and prose) and non-literary (e.g., news articles and
academic papers) types of texts should be included so students can compare the quality of MT
output for varying text genres. More importantly, students should be advised of the strategies
related to: 1) using HLT tools to assist judgements of MT accuracy and 2) post-editing of MT
output to suit intended purposes. This study shows that such strategies include using more than
one MT tool to cross-check and cross-reference MT output, employing dictionaries to check
word meaning and usage, and adopting search engines to look for word translations,

definitions, and collocations (Chang, 2022).

In the third phase, the teaching practice focuses on pre-editing of MT input activities to provide
students with the experience of using controlled language (CL), i.e., simple and unambiguous
lexis and syntax (Shih, 2020a, 2020b). This is for students to edit source texts (MT input) using
CL to make them clear in meaning and simple in form in order to generate improved target
texts (MT output). This study indicates that the strategy of pre-editing of MT input to make the

source text transparent allows students to receive more accurate MT output. Basically, the
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activities in the second and third phases are designed to help students manipulate MT tools

through critically examining MT input and output.

In the fourth phase, the teaching focus is using MT and PE to support HT, i.e., engaging in the
HT-MT-PE translation process. As shown in Figure 8.4, students start translating texts with
HT, and then use MT and PE to assist HT if needed. The activities in this phase can include
translation from L2 to L1 (reading in L2) through the HT-MT-PE process and translation from
L1 to L2 (writing in L2) through the same process. Figure 8.1, multilingual learners’ five
purposeful uses of MT to support input comprehension and output production can be used as a
model to support HT. It is expected that multilingual learners, including language students and
EMI students, may develop and expand MT and PE capabilities through explicit pedagogical
guidance. Simultaneously, they may advance their learning of language and content knowledge

through learning to use MT and PE.

8.4.3 MT+PE to support paraphrasing and summarising

According to this study, guiding students on how to apply MT+PE to support paraphrasing and
summarising academic texts appears important. To avoid potential academic misconduct, it is
necessary to advise students to paraphrase or summarise in their own L1 words prior to using
MT to translate into the L2 followed by PE. Figure 8.6 shows a four-phase process of teaching
paraphrasing and summarising with MT+PE.

Phase 3
MT from L1 to L2

Phase 4
PE

Phase 1
MT from L2 to L1

Phase 2

PE & paraphrasing
or summarising

e using MT to
translate the
source text in L2
into L1

e gaining a rough

understanding of

the source text

e using MT to
translate the
paraphrased or
summarised text

back to L2

e evaluating MT
output in L2
followed by PE

e evaluating MT
output in L1
followed by PE

e paraphrasing or
summarising the

MT text in L1

Figure 8.6 A four-phase process of teaching paraphrasing and summarising with MT+PE

When students encounter difficult academic texts, they can use MT to translate the source text
in L2 into L1, which is to give them a rough understanding of the source text (Phasel). They
then need to evaluate MT output in L1 followed by PE, and paraphrase or summarise the MT
text in L1 (Phase 2). It is more effective to undertake PE before paraphrasing or summarising

the L1 MT text, especially when the MT output is not entirely accurate. Phase 2 is for students
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to rewrite the text in their own words and to demonstrate their understanding of the source text,
which is considered important for content knowledge acquisition. Also, rephrasing in their own
words prior to translating into the L2 can reduce similarity to the source text, and therefore can
avoid potential academic misconduct. Subsequently, they can use MT to translate the
paraphrased or summarised text in L1 back to L2 (Phase 3). Lastly, they need to evaluate the
MT output in L2 followed by PE to ensure a greater degree of accuracy and appropriateness in
translation (Phase 4). This four-phase process of paraphrasing or summarising with MT+PE
provides students with an alternative when they confront difficulties in understanding and

paraphrasing or summarising challenging academic texts.

In summary, students starting with HT and then changing to MT and PE when having trouble
in the transfer of meaning, i.e., using MT and PE to assist HT, appears to be beneficial for
language learning, as indicated by this study. Hence, focusing on the complementarity of HT,
MT and PE and on recursive HT-MT-PE processes (Figure 8.4) can be especially effective
when applying translation as a pedagogical approach. The effective use of MT and PE,
however, requires explicit teaching guidance. Hence, a four-phase teaching design for MT and
PE is proposed (Figure 8.5), the goal being that students can understand how to use MT and
PE as resources and strategies to support their learning of language and content knowledge. As
shown in this study, students also use MT for paraphrasing and/or summarising in academic
writing, and therefore a four-phase process of teaching paraphrasing and summarising with
MT+PE is suggested (Figure 8.6). The four-phase process emphasises evaluating and post-
editing of MT content and paraphrasing or summarising in students’ own words to demonstrate
understanding and avoid potential academic misconduct. Together, the core purpose of the
three recommendations is to teach multilingual learners in both language learning and EMI
contexts how to use MT critically and ethically while advancing their language learning and
access to knowledge of learning content. The recommendations are expected to be beneficial
and applicable to any multilingual learners in diverse contexts, such as studying a higher degree

through Chinese medium instruction (CMI).

8.4.4 Future research

This research serves as a preliminary study on the potential of MT and PE to advance L2
learning in the contexts of language learning and teaching and EMI. Moreover, since MT and
PE require students’ linguistic capability in at least two languages, students’ multilingual
capability is one of the factors influencing how they use MT and PE. Further large-scale and

potentially longitudinal studies could be carried out to validate and further the findings of this
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study. It may be worthwhile to consider the following research directions that focus on

students:

1) A study on students’ use of MT and PE to explore how this may lead to improved
reading and writing in L2, and whether students’ writing quality (without the use of

MT) improves after writing with MT over an extended period of time.

2)  Aninvestigation of whether MT can advance L2 listening and speaking, and if so,
how? Understanding the role of MT to support listening and speaking seems highly

valuable for language education.

3) An investigation of the metacognitive and metalinguistic load of translation,

together with paraphrasing and summarising in an L2 alongside MT and PE.

4)  The affordances of different MT tools for different purposes and directionality in
translation. This may contribute to an understanding of which MT tool to select
depending on the purposes and directionality of translation. For example, whether

affordances for CM I students are similar to or different from those for EMI students.

The subjects of this study were students at CEFR B2/C1 (upper-intermediate/advanced learners
of the L2) levels. It might be worth exploring how students at A1/A2/B1 (beginner/pre-
intermediate/ intermediate) levels use MT and whether MT and PE can enhance their language
learning. This might contribute to an understanding of how students below B2 levels interact
with MT in learning and implications for teaching and incorporating MT into the classroom.
Previous research shows that using MT can be challenging for these students (Lee, 2022a,
2022c). Considering that many multilingual learners, regardless of levels, have been using MT
technology for their study, it would be valuable to understand whether students at different
language levels use MT in different ways, and whether MT and PE can support students at
Al/A2/B1 levels.

There is also reason to turn attention towards academic teaching staff and HEI policy. Future
research could explore the understanding of MT by academic teaching staff with various
linguistic backgrounds and disciplines and their perceptions of students’ use of MT in relation
to concerns of academic integrity. Some previous studies have explored the perceptions of
academic staff (Groves & Mundt, 2021; Jolley & Maimone, 2022; Lee, 2023). However,
teaching staff with distinct linguistic and cultural backgrounds and different experiences with

MT may have dissimilar views of students’ use of MT. A study of staff (and HEI)
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understanding of MT may enhance institutional and teaching staff approaches to MT use,
including in regard to metacognitive and metalinguistic agency, academic integrity, and the
value of MT and PE in higher education more broadly. Such a study may contribute to future

decision-making and HEI language policy (including MT use).
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Appendices

Appendix 4.1 Participant information and consent forms (SG1)

Participant Information Sheet (SG1)

This project has been approved by the University of South Australia's Human Research Ethics
Committee (ID '202622"). If you have any ethical concerns about the project or questions about
your rights as a participant, please contact the Executive Officer of this Committee, Tel: +61 8

8302 3118; Email: vicki.allen@unisa.edu.au

Project Title: Investigation of post-editing machine translation (PEMT) in advancing reading
and writing capability of English and Chinese language learners in higher education

Researcher: Li-Ching Chang li-ching.chang@mymail.unisa.edu.au

Principal supervisor: Associate Professor Kathleen Heugh Kathleen.heugh@unisa.edu.au

Co-supervisors: Dr Enza Tudini Enza.tudini@unisa.edu.au;

Professor Ning Gu Ning.gu@unisa.edu.au

Research outline

Translation is regarded as a natural and inevitable strategy for second language acquisition,
and it is also considered to be an effective and efficient process in language teaching and
learning. Post-editing machine translation (PEMT) in this research denotes a translation
strategy in which translation made from machine translation software, e.g., Google Translate
and Microsoft Translator, is followed by human post-editing. PEMT has recently come to be
viewed as an important skill in translation studies and language service industries because
competent post-editing can supplement the deficiency of machine translation. The primary aim
of this research is to explore the potential of PEMT in advancing learners’ reading and writing
skills in the second language. This study will be conducted in a translation workshop which
will be held at International Chinese Language Program (ICLP) in Taiwan in April and May
2020, and this workshop will be instructed by the researcher who established and taught
translation courses at ICLP before leaving for the PhD at the University of South Australia
(UniSA). In general, this workshop is an eight-week program and will be run on the basis of
two hours a day and two days a week in the afternoon (e.g., 3pm-5pm or 4pm-6pm) so that it
will not clash with regular Chinese courses of students.

What does the research involve for participants?

If you agree to participate, you will be asked to complete a consent form. The research has four
phases and details are as follows.
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1. Pre/post questionnaire surveys: You will be asked to complete two questionnaires. The
questionnaires are to collect information about your use of translation technology at the
beginning and at the end of the workshop. Each survey would take around 10-15
minutes to complete.

2. Pre/post-intervention tasks: You will have to translate two 100-word texts respectively
from English to Chinese and Chinese to English in 90 minutes in the ICLP computer
classroom. Internet access to make use of any online resources is permitted, while
screen recordings will be used to capture your translation processes for data collection
(Please note that only translation processes on the computer screen will be recorded.
This does not include your facial image).

3. Translation activities: You will undertake eight in-class translation activities via PEMT
and/or HT (HT refers to human translation approach in which translation is produced
by a human translator, potentially with consultation of dictionaries.) The length of
source texts used for in-class translation activities is around 150 words, and the
translation task completion time is up to 30 minutes followed by 50 minutes of target
text discussions. The source text types selected will involve both literary and non-
literary texts. However, the professional fields and interests of participants will be
considered when selecting authentic translating materials. You will be instructed to
produce translations through both approaches (HT and PEMT) in the first four weeks.
Starting from the fifth week, you can use either HT, PEMT or both to undertake the rest
of the in-class translation tasks. In general, the in-class translation activities are to
activate your linguistic repertoires and strengthen your language capabilities. Through
these activities, you will be able to compare your translation quality via HT and PEMT,
discuss which approach benefits you when completing the translation tasks and what
difficulties you encounter when translating via HT and PEMT. My observations of
these activities will assist me in a) comparing your translation quality via HT and
PEMT,; b) understanding which approach is most beneficial for language learning; and
¢) understanding what difficulties you encounter when translating via HT and PEMT.

4. Interviews: You may be invited to volunteer to participate in a 30-minute focus group
conversation or an individual interview which will be conducted in a quiet classroom.
If you agree to participate in either a group conversation or an individual interview, you
will be asked to sign an additional consent form. The interview will be audio-recorded
and then transcribed by the researcher. The transcripts will be checked back with you
to ensure the accuracy of the content. Your name will not be identified on the transcripts
and your personal details will remain confidential. We will take every care of
confidentiality, however, for those participating in a focus group conversation, given
the public nature of focus groups, confidentiality and anonymity of focus group
discussions and participation cannot be guaranteed.

Who can participate?

Students aged 18 and over, and who will be at advanced level (level 6) and over in the Spring
term/quarter 2020 at ICLP, are invited to participate in this study. Participation is voluntary
and a student's decision to take part (or not to take part or to withdraw from the study) will not
influence their position/enrolment with their home University and/or their assessment/grades.
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You are free to decline to participate or to withdraw from the research project at any stage
without affecting your relationship with the researchers or the Institutions supporting this
research, now or in the future. Please note that, should you choose to withdraw from the study,
you have until two weeks after the completion of your involvement in the project to request
that your data be removed from the study.

There will be no expense incurred to participants of this study. A NT$500 gift card will be
available for each of the participants who volunteer to participate in a focus group conversation
or an individual interview.

How will the data be used and stored?

Access to collected data will be restricted to the research team listed above. All hard copy data
will be transferred to electronic data and both hard copy and electronic data will be stored in a
locked filing cabinet at UniSA’s Magill Campus. A copy of all electronic data will also be
stored on the secure UniSA server. All data will be securely kept for five years in line with
university protocols. The names of participants will be re-identifiable/coded and the list of
participants’ real name will be kept separately from the collected data (and only accessible
to research team members listed above). All records containing personal information will
remain confidential and no information which could lead to identification of any individual
will be released unless required by law. Individual student's information/responses will not be
provided to their institutions and only non-identifiable data will be reported. The researcher
will take every care to remove any identifying material from the responses you provide as early
as possible and participants will not be identified in the reporting of the research. However,
please be aware that the researcher cannot ultimately guarantee the confidentiality or
anonymity of material transferred by email or the internet.

Participant benefits and risks

Participant benefits may include learning how to activate your language repertoires, further
strengthen your language expertise through translation activities, and learning how to make
appropriate use of translation technology. It is not anticipated that there are any risks to
participation in this study beyond those encountered during everyday life.

Dissemination of the study results

The findings and results of the research project will be disseminated and available online at its
completion for all participants.

How can your participation help?

Your participation will assist to gain insights into the potential of PEMT in advancing
university students’ reading and writing proficiency in the second or additional language.
Moreover, it will help language learners, second/additional language speakers as well as
educators to gain a better understanding of 1) how to make the best use of translation
technology to facilitate language learning and language use; 2) how to make ethical use of
translation technology; 3) how developing capability in PEMT assists learners to strengthen
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language proficiency and maintain academic integrity in academic work; and 4) the affordances
and limitations of translation technology.

Contact information for a complaint

Participants or third parties who wish to lodge a complaint about either the study or the way it
is being conducted should contact the Executive Officer of UniSA HREC in the first instance,
email: humanethics@unisa.edu.au or tel: 8302 3118.

If you are interested in participating in this study, please carefully read and complete
the attached consent form and return it to Ms Wenlin Hsien at RM 420, ICLP Office.
As there are limited places, registration will be on a first-come-first-served basis.

Participant Consent Form (SG1)

This project has been approved by the university of South Australia’s Human Research Ethics

Committee (ID '202622").

Project Title: Investigation of post-editing machine translation (PEMT) in advancing reading

and writing capability of English and Chinese language learners in higher education

Researcher: Li-Ching Chang Email: li-ching.chang@mymail.unisa.edu.au

Principal Supervisor: A/Prof Kathleen Heugh  Email: kathleen.heugh@unisa.edu.au

Co-supervisors: Dr Enza Tudini Email: enza.tudini@unisa.edu.au

Prof Ning Gu Email: ning.gu@unisa.edu.au

e | have received information about this postgraduate research project.

e | understand the purpose of the research project and my involvement in it.

e | acknowledge that my decision to take part (or not to take part or to withdraw from the
study) will not influence my relationship with the researchers (and the institutions
supporting this project) or my position/enrolment with my home University and my
assessment/grades.

e | understand that I will be asked to complete the pre/post questionnaire surveys.

e | understand that | will be asked to complete the pre/post-intervention tasks and the
translation processes will be screen recorded.

e | understand that I will be undertaking eight in-class translation activities.

¢ | understand that | may be invited to volunteer to participate in a focus group conversation
or an individual interview which will be audio-recorded and then transcribed by the
researcher.
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I will not be identified and my personal details will remain confidential. I understand that
no information which could lead to my identification will be released, unless as required
by law.

| understand that access to the collected data will be limited to the researcher and the
researcher’s UNiversity supervisors.

| understand that all data (including audio recordings of the interviews and focus groups)
will be stored securely (on the University of South Australia computer servers and in local
filing cabinets) at the School of Creative Industries.

If I am involved in a focus group session, | agree to maintain the confidentiality of group
discussions and preserve the anonymity of focus group participation.

| understand the statement in the information sheet concerning payment to me for taking
part in an interview / focus group.

| understand that I can discuss any ethical concerns about the research with UniSA Human
Research Ethics Committee at 61-8-8302-3118 or: humanethics@unisa.edu.au

| understand that | can discuss any other issues in relation to this research with the
supervisors of the researcher via email provided above.

Name of participant:

Signed: Date:

Office use only

| have provided information about the research to the research participant and believe that

he/she understands what is involved.

Researcher’s signature: Date:
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Appendix 4.2 Questionnaires (SG1)
Pre-intervention questionnaire (SG1)

I. Background information

1. Gender (Please identify your preferred gender identity):

2. Agerange: 18-24o0 25-34o  35-44o0 45-540

55+o

3. Your home language(s):

4. Your second or additional language(s):

5. Your Chinese level at ICLP? oLevel 6 o Level 7

6. Academic backgrounds:

Undergraduate student o Majoring in

Postgraduate student o Research field

Other O

I1. Experience of using machine translation

1. Have you ever used free machine translation (MT) to support your Chinese reading and writing processes?

(MT, such as Google Translate, translates texts electronically.)
Yeso Noo

If yes, which MT do you use? (Tick all that apply.)

Google Translate o Microsoft Translator o Baiduo Youdao O

Other O

2. How frequently do you use MT in Chinese learning for the following purposes? (Please circle a number.)

Always Almost ~ Sometimes Rarely Never
always

2.1 Reading comprehension 5 4 3 2 1

2.2 Writing production 5 4 3 2 1

2.3 Translating words 5 4 3 2 1

2.4 Translating phrases 5 4 3 2 1

2.5 Translating sentences 5 4 3 2 1

2.6 Translating paragraphs 5 4 3 2 1

2.7 Translating a whole text 5 4 3 2 1

2.8 Checking what you read in Chinese 5 4 3 2 1

2.9 Checking what you wrote in Chinese 5 4 3 2 1

2.10 Any other purposes which are not listed above?

Please answer the following items to tell me what you think about MT or post-editing of MT (PEMT).
Strongly Agree Somewhat Disagree Strongly

agree agree disagree
3. MT/PEMT can save time on course 5 4 3 2 1

work.
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4. MT/PEMT can produce more 5 4 3 2 1
accurate course work.

5. MT/PEMT can increase confidence 5 4 3 2 1
in reading.
6. MT/PEMT can increase confidence 5 4 3 2 1
in writing.
7. MT/PEMT is helpful in Chinese 5 4 3 2 1
learning.
8. MT/PEMT is helpful in preparing 5 4 3 2 1
course work.
9. MT/PEMT can strengthen my 5 4 3 2 1
Chinese reading.
10. MT/PEMT can strengthen my 5 4 3 2 1
Chinese writing.
11. Chinese translations from MT are 5 4 3 2 1
accurate.
12. English translations from MT are 5 4 3 2 1
accurate.
13. I always do post-editing or 5 4 3 2 1
proofreading when | use MT.
14. 1 know how to do post-editing of 5 4 3 2 1
MT appropriately.
15. I have the ability to judge whether 5 4 3 2 1

the Chinese translation from
MT is accurate.

Post-intervention questionnaire (SG1)

I. Experience of using machine translation

1. Which MT do you use to support your Chinese reading and writing? (Tick all that apply.)
Google Translate o Microsoft Translatoro Baiduo  Youdaoo  Other o

2. How frequently do you use MT in Chinese learning for the following purposes? (Please circle a number.)

Always Almost  Sometimes Rarely Never
always
2.1 Reading comprehension 5 4 3 2 1
2.2 Writing production 5 4 3 2 1
2.3 Translating words 5 4 3 2 1
2.4 Translating phrases 5 4 3 2 1
2.5 Translating sentences 5 4 3 2 1
2.6 Translating paragraphs 5 4 3 2 1
2.7 Translating a whole text 5 4 3 2 1
2.8 Checking what you read in Chinese 5 4 3 2 1
2.9 Checking what you wrote in Chinese 5 4 3 2 1

2.10 Any other purposes which are not listed above?

Please answer the following items to tell me what you think about MT or post-editing of MT (PEMT).

Strongly Agree Somewhat Disagree Strongly
agree agree disagree

3. MT/PEMT can save time on course 5 4 3 2 1
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work.

. MT/PEMT can produce more

accurate course work.

. MT/PEMT can increase confidence

in reading.

. MT/PEMT can increase confidence

in writing.

. MT/PEMT is helpful in Chinese

learning.

. MT/PEMT is helpful in preparing

course work.

. MT/PEMT can strengthen my

Chinese reading.

10.

MT/PEMT can strengthen my
Chinese writing.

11.

Chinese translations from MT are
accurate.

12.

English translations from MT are
accurate.

13.

| always do post-editing or
proofreading when | use MT.

14.

I know how to do post-editing of
MT appropriately.

15.

I have the ability to judge whether
the Chinese translation from
MT is accurate.

I1. Open-ended questions

1. Please write a few sentences or a paragraph to explain how you use PEMT.

2. In what ways do you think MT/PEMT is helpful in advancing your Chinese reading
and writing capabilities?

3. To what extent do you think this translation course is helpful?

4. Other comments?
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Appendix 4.3 Intervention tasks
Pre-intervention task

Please note: You have 90 minutes to translate FOUR texts from Chinese to English and English to Chinese.

Internet access to make use of any online resources is permitted while translating. The process of your translation

will be recorded for the purpose of research data collection; however, it does not include your facial image.

Source texts

Translations (Target texts)

1 ANTEE

PR B, HEMIT S RIESCEA 1T . FEE AL R, #F
S ALE L B, RIS, HETREE K AN ERE L,
TGS 2 AR AR AN, AR AR L. K2k, @k
%2 TARAS kS 5 SR PREE, 1 oA EAE W Re TR AN B 5
Source from The Economist:
https://www.cw.com.tw/article/article.action?id=5082553

2 ERHES

TRACART, A7 A B 2K (N RO ST S A B 47—, BN
e ) A — MR IRERT . ERG b, IEE AR ZE — BRI, R
SRIBEI RN . IR ER T, & T ORIV, PRSI
PR, R EAK, &R EE, REKRZERIERE

Source from:
http://www.youjiao.com/e/20180609/5b1bd45a5816d.shtml

3 Lance Armstrong (AMERICAN CYCLIST)

Lance Armstrong, (born September 18, 1971, Plano, Texas, U.S.),
American cyclist, who was the only rider to win seven Tour de France
titles (1999-2005) but who was later stripped of all his titles after an
investigation revealed that he was the key figure in a wide-ranging
doping conspiracy while he compiled his Tour victories. Armstrong
entered sports at a young age, excelling in both swimming and cycling,
and by the time he was a teenager he was competing in triathlons and
swimming competitions. Before his high-school graduation the junior
national team of the U.S. Cycling Federation had recruited him.

Source from Encyclopaedia
https://www.britannica.com/biography/L ance-Armstrong

4 An unwritten novel

Life’s what you see in people’s eyes; life’s what they learn, and, having
learnt it, never, though they seek to hide it, cease to be aware of — what?
That life’s like that, it seems. Five faces opposite — five mature faces —
and the knowledge in each face. Strange, though, how people want to
conceal it! Marks of reticence are on all those faces: lips shut, eyes
shaded, each one of the five doing something to hide or stultify his
knowledge. One smokes; another reads; a third checks entries in a
pocket book; a fourth stares at the map of the line framed opposite; and
the fifth — the terrible thing about the fifth is that she does nothing at all.

Source from Virginia Woolf’s an unwritten novel
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Post-intervention task

Please note: You have 90 minutes to translate FOUR texts from Chinese to English and English to Chinese.
Internet access to make use of any online resources is permitted while translating. The process of your translation
will be recorded for the purpose of research data collection; however, it does not include your facial image.

Source texts Translations (Target texts)

1 NTHEE

R ERML SR, #E AU 2 B8, —n T34 i ) se 28,
TR EMHA T TR B KT, TRRI SR
A LRt B S E R 55 L. AL WHEE 7R AT BE A AR [RIAR 1%
&, CEHESENANEZ R, WLOEEEE RIS
Source from The Economist:
https://www.cw.com.tw/article/article.action?id=5082553

2 [F) - HL7%

—, AANEBE: B LR R e B IRE? 7 AREER: 7
WIRET . LLunphfE LN, IR L —I&ARE R, &3] 7T RER,
ARE LA 32 S I fa ke iRy, Mg s B, RO IR
A DR BN . 1800 NTE fE B2 IRy M HE [R] 936385, ([ vy A AL
Hs#s g2

Source from:

https://baike.baidu.com/item/%E5%90%8C%E8%88%9F%E5%85%B1
%E6%B5%8E/13767

3 Lance Armstrong (AMERICAN CYCLIST)

In June 2012 the U.S. Anti-Doping Agency (USADA) alleged that
Armstrong and five of his associates had been part of a decadelong
doping conspiracy beginning in the late 1990s. According to USADA,
Armstrong used performance-enhancing drugs. The allegations resulted
in his immediate ban from triathlon competition. In August of that year
he declined to enter USADA’s arbitration process, which led the agency
to announce that it would strip him of all his prizes and awards from
August 1998 forward—including his seven Tour de France titles—and
enact a lifetime ban from cycling and any other sport that follows the
World Anti-Doping Code.

Source from Encyclopaedia
https://www.britannica.com/biography/L ance-Armstrong

4 An unwritten novel

The best thing to do against life was to fold the paper so that it made a
perfect square, crisp, thick, impervious even to life. This done, I glanced
up quickly, armed with a shield of my own. She pierced through my
shield; she gazed into my eyes as if searching any sediment of courage
at the depths of them and damping it to clay. Her twitch alone denied all
hope, discounted all illusion. So we rattled through Surrey and across
the border into Sussex. But with my eyes upon life | did not see that the
other travellers had left, one by one, till, save for the man who read, we
were alone together.

Source from Virginia Woolf’s an unwritten novel
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Appendix 4.4 Interview questions

Focus group interview questions (SG1):

© N o g &~ w e

How would you use MT/PEMT for Chinese reading and writing now?
When would you use HT, MT and PEMT?

How do you ensure MT is accurate?

How do you use MT/PEMT and maintain academic integrity?

Would teaching in the use of MT/PEMT help to avoid plagiarism?
Have your views of using MT/PEMT changed during the course?

Has this course been useful? How?

Do you have suggestions to make this course more useful?

Focus Group Interview questions (SG2):

© N o gk~ 0w D P

How would you use MT/PEMT for English reading and writing now?
When would you use HT, MT and PEMT?

How do you ensure MT is accurate?

How do you use MT/PEMT and maintain academic integrity?

Would teaching in the use of MT/PEMT help to avoid plagiarism?

Have your views of using MT/PEMT changed during the tutoring process?
Has this tutoring group been useful? How?

Do you have suggestions to make this tutoring more useful?
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Appendix 4.5 Participant information and consent forms (SG2)

Participant Information Sheet (SG2)

This project has been approved by the University of South Australia's Human Research Ethics
Committee (ID '202622"). If you have any ethical concerns about the project or questions about your
rights as a participant, please contact the Executive Officer of this Committee, Tel: +61 8 8302 3118;
Email: vicki.allen@unisa.edu.au

Project Title: Investigation of post-editing machine translation (PEMT) in advancing reading
and writing capability of English and Chinese language learners in higher education

Researcher: Li-Ching Chang li-ching.chang@mymail.unisa.edu.au

Principal supervisor: Associate Professor Kathleen Heugh Kathleen.heugh@unisa.edu.au

Co-supervisors: Dr Enza Tudini Enza.tudini@unisa.edu.au;

Professor Ning Gu Ning.gu@unisa.edu.au

Research outline

Translation is regarded as a natural and inevitable strategy for second language acquisition,
and it is also considered to be an effective and efficient process in language teaching and
learning. Post-editing machine translation (PEMT) in this research denotes a translation
strategy in which translation made from machine translation software, e.g. Google Translate,
Youdao and Baidu, is followed by human post-editing. PEMT has recently come to be viewed
as an important skill in translation studies and language service industries because competent
post-editing can supplement the deficiency of machine translation. The primary aim of this
research is to explore the potential of PEMT in advancing learners’ reading and writing skills
in the second language. This research will be undertaken in a PEMT tutoring group guided by
the researcher in the library study room at the university of South Australia (UniSA) from
February to December 2020. This study will focus on how to appropriately use PEMT for
academic reading and writing.

What does the research involve for participants?

If you agree to participate, you will be asked to complete a consent form. This research has
three phases and details are as follows.

1. Pre/post questionnaire surveys: You will be asked to fill out two questionnaires. The
questionnaires are to collect information about your use of translation technology at the
beginning and at the end of the PEMT tutoring process. Each questionnaire would take
around 10-15 minutes to complete.

2. Tutorial discussion: You will be involved in five monthly-based meetings to discuss
the use of PEMT in your research reading and writing. The discussion may include the
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translation problems you encounter and the solutions identified while doing PEMT.
Each discussion time will last approximately one hour. You are encouraged to bring
your translations/working texts to tutorial discussions.

3. Interviews: You will be invited to participate in a one-to-one interview of maximum
30-minute duration in a quiet library study room. If you agree to participate in an
individual interview, you will be asked to sign an additional consent form. The
interview will be audio-recorded and then transcribed by the researcher. Transcripts
will be checked back with you to ensure the accuracy of the content. Your name will
not be identified on the transcripts nor be used in any reporting of the data and your
personal details will remain confidential.

Who can participate?

Students over the age of 18, and who are home language speakers of Chinese studying
postgraduate degree at UniSA, are invited to participate in this study. Participation is voluntary
and a student's decision to take part (or not to take part or to withdraw from the study) will not
influence their position/enrolment with their home University and/or their assessment/grades.
You are free to decline to participate or to withdraw from the research project at any stage
without affecting your relationship with the researchers or the Institutions supporting this
research, now or in the future. Please note that, should you choose to withdraw from the study,
you have until two weeks after the completion of your involvement in the project to request
that your data be removed from the study.

There will be no expense incurred to participants of this study. A $ 30 gift card will be available
for each of the participants who volunteer to participate in an individual interview.

How will the data be used and stored?

Access to collected data will be restricted to the research team listed above. All hard copy data
will be transferred to electronic data and both hard copy and electronic data will be stored in a
locked filing cabinet at UniSA’s Magill Campus. A copy of all electronic data will also be
stored on the secure UniSA server. All data will be securely kept for five years in line with
university protocols. The names of participants will be re-identifiable/coded and the list of
participants’ real name will be kept separately from the collected data (and only accessible
to research team members listed above). All records containing personal information will
remain confidential and no information which could lead to identification of any individual
will be released unless required by law. Individual student's information/responses will not be
provided to their Institutions and only non-identifiable data will be reported. The researcher
will take every care to remove any identifying material from the responses you provide as early
as possible and participants will not be identified in the reporting of the research. However,
please be aware that the researcher cannot ultimately guarantee the confidentiality or
anonymity of material transferred by email or the internet.

Participant benefits and risks
Participant benefits may include learning how to make appropriate use of translation

technology in academic reading and writing, and finding solutions to translation difficulties
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and problems. It is not anticipated that there are any risks to participation in this study beyond
those encountered during everyday life.

Dissemination of the study results

The findings and results of the research project will be disseminated and available online at its
completion for all participants.

How can your participation help?

Your participation will assist to gain insights into the potential of PEMT in advancing
university students’ reading and writing proficiency in the second or additional language.
Moreover, it will help language learners, second/additional language speakers as well as
educators to gain a better understanding of 1) how to make the best use of translation
technology to facilitate language learning and language use; 2) how to make ethical use of
translation technology; 3) how developing capability in PEMT assists learners to strengthen
language proficiency and maintain academic integrity in academic work; and 4) the affordances
and limitations of translation technology.

Contact information for a complaint

Participants or third parties who wish to lodge a complaint about either the study or the way it
is being conducted should contact the Executive Officer of UniSA HREC in the first instance,
email: humanethics@unisa.edu.au or tel: 8302 3118.

If you are interested in participating in this study, please carefully read and complete the
attached consent form and email it to the researcher. The researcher will then be in
contact with you.

Participant Consent Form (SG2)

This project has been approved by the university of South Australia’s Human Research Ethics

Committee (ID '202622").

Project Title: Investigation of post-editing machine translation (PEMT) in advancing reading

and writing capability of English and Chinese language learners in higher education

Researcher: Li-Ching Chang Email: li-ching.chang@mymail.unisa.edu.au

Principal Supervisor: A/Prof Kathleen Heugh  Email: kathleen.heugh@unisa.edu.au

Co-supervisors: Dr Enza Tudini Email: enza.tudini@unisa.edu.au

Prof Ning Gu Email: ning.gu@unisa.edu.au
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e | have received information about this postgraduate research project.

e | understand the purpose of the research project and my involvement in it.

e | acknowledge that my decision to take part (or not to take part or to withdraw from the
study) will not influence my relationship with the researchers (and the institutions
supporting this project) or my position/enrolment with my home University and my
assessment/grades.

e | understand that I will be asked to fill out pre/post questionnaires.

e | understand that | will be involved in five one-hour tutorial discussions about the use of
PEMT for research reading and writing. The discussion may include the translation
problems I encounter and the solutions identified while doing PEMT. | can bring my
translations/working texts to tutorial discussions.

e | understand that | will be invited to participate in an individual interview which will be
audio-recorded and then transcribed by the researcher.

e | will not be identified and my personal details will remain confidential. | understand that
no information which could lead to my identification will be released, unless as required
by law.

e | understand that access to the collected data will be limited to the researcher and the
researcher’s University supervisors.

e | understand that all data (including audio recordings of the interviews and focus groups)
will be stored securely (on the University of South Australia computer servers and in
local filing cabinets) at the School of Creative Industries.

e | understand the statement in the information sheet concerning payment to me for taking
part in an interview.

e | understand that I can discuss any ethical concerns about the research with UniSA
Human Research Ethics Committee at 61-8-8302-3118 or : humanethics@unisa.edu.au

e | understand that I can discuss any other issues in relation to this research with the
supervisors of the researcher via email provided above.

Name of participant:

Signed: Date:

Office use only

I have provided information about the research to the research participant and believe that

he/she understands what is involved.

Researcher’s signature: Date:
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Appendix 4.6 Questionnaires (SG2)

Pre-intervention questionnaire (SG2)

I. Background information

1. Gender (Please identify your preferred gender identity):

2. Agerange: 18-24o0 25-34o 35440

45-54 o

55+o

3. Your home language(s):

4. Your second or additional language(s):

5. Your IELTS overall score or equivalent:

6. Your study program and/or research field:

I1. Experience of using machine translation

1. Have you ever used free machine translation (MT) to support your English reading and writing processes?
(MT, such as Google Translate, translates texts electronically.)

Yeso Nono

If yes, which MT do you use? (Tick all that apply.)

Google Translate o Microsoft Translator o

Baiduo Youdao o

Other O

2. How frequently do you use MT in English learning for the following purposes? (Please circle a number.)

Always Almost  Sometimes Rarely Never
always
2.1 Reading comprehension 5 4 3 2 1
2.2 Writing production 5 4 3 2 1
2.3 Translating words 5 4 3 2 1
2.4 Translating phrases 5 4 3 2 1
2.5 Translating sentences 5 4 3 2 1
2.6 Translating paragraphs 5 4 3 2 1
2.7 Translating a whole text 5 4 3 2 1
2.8 Checking what you read in English 5 4 3 2 1
2.9 Checking what you wrote in English 5 4 3 2 1
2.10 Any other purposes which are not listed above?
Please answer the following items to tell me what you think about MT or post-editing of MT (PEMT).
Strongly Agree Somewhat Disagree Strongly
agree agree disagree

3. MT/PEMT can save time on course 5 4 3 2 1

work.
4. MT/PEMT can produce more 5 4 3 2 1

accurate course work.
5. MT/PEMT can increase confidence 5 4 3 2 1

in reading.
6. MT/PEMT can increase confidence 5 4 3 2 1

in writing.
7. MT/PEMT is helpful in English 5 4 3 2 1
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learning.

8. MT/PEMT is helpful in preparing 5 4 3 2 1
course work.
9. MT/PEMT can strengthen my 5 4 3 2 1
English reading.
10. MT/PEMT can strengthen my 5 4 3 2 1
English writing.
11. Chinese translations from MT are 5 4 3 2 1
accurate.
12. English translations from MT are 5 4 3 2 1
accurate.
13. I always do post-editing or 5 4 3 2 1
proofreading when | use MT.
14. 1 know how to do post-editing of 5 4 3 2 1
MT appropriately.
15. 1 have the ability to judge whether 5 4 3 2 1

the English translation from
MT is accurate.

Post-intervention questionnaire (SG2)

I. Experience of using machine translation

1. Which MT do you use to support your English reading and writing? (Tick all that apply.)
Google Translate o Microsoft Translatoro Baiduo  Youdaoo  Other o

2. How frequently do you use MT in English learning for the following purposes? (Please circle a number.)

Always Almost  Sometimes Rarely Never
always
2.1 Reading comprehension 5 4 3 2 1
2.2 Writing production 5 4 3 2 1
2.3 Translating words 5 4 3 2 1
2.4 Translating phrases 5 4 3 2 1
2.5 Translating sentences 5 4 3 2 1
2.6 Translating paragraphs 5 4 3 2 1
2.7 Translating a whole text 5 4 3 2 1
2.8 Checking what you read in English 5 4 3 2 1
2.9 Checking what you wrote in English 5 4 3 2 1

2.10 Any other purposes which are not listed above?

Please answer the following items to tell me what you think about MT or post-editing of MT (PEMT).

Strongly Agree Somewhat Disagree Strongly

agree agree disagree
3. MT/PEMT can save time on course 5 4 3 2 1
work.
4. MT/PEMT can produce more 5 4 3 2 1
accurate course work.
5. MT/PEMT can increase confidence 5 4 3 2 1
in reading.
6. MT/PEMT can increase confidence 5 4 3 2 1
in writing.
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7. MT/PEMT is helpful in English 5 4 3 2
learning.

8. MT/PEMT is helpful in preparing 5 4 3 2
course work.
9. MT/PEMT can strengthen my 5 4 3 2
English reading.
10. MT/PEMT can strengthen my 5 4 3 2
English writing.
11. Chinese translations from MT are 5 4 3 2
accurate.
12. English translations from MT are 5 4 3 2
accurate.
13. I always do post-editing or 5 4 3 2
proofreading when | use MT.
14. 1 know how to do post-editing of 5 4 3 2
MT appropriately.
15. | have the ability to judge whether 5 4 3 2

the English translation from
MT is accurate.

I1. Open-ended questions
1. Please write a few sentences or a paragraph to explain how you use PEMT.

2. In what ways do you think MT/PEMT is helpful in advancing your English reading
and writing capabilities?

3. To what extent do you think this PEMT tutoring group is helpful?

4. Other comments?
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Appendix 4.7 Rubrics for assessing translation

Angelelli’s five-point-scale rubric for assessing translation (2009, p. 40-41)
T = translation; TL = target language; ST = source text

Source Text Meaning

5 T contains elements that reflect a detailed and nuanced understanding of the major and
minor themes of the ST and the manner in which they are presented in the ST. The
meaning of the ST is masterfully communicated in the T.

4 T contains elements that reflect a complete understanding of the major and minor
themes of the ST and the manner in which they are presented in the ST. The meaning
of the ST is proficiently communicated in the T.

3 T contains elements that reflect a general understanding of the major and most minor
themes of the ST and the manner in which they are presented in the ST. There may be
evidence of occasional errors in interpretation, but the overall meaning of the ST
appropriately communicated in the T.

2 T contains elements that reflect a flawed understanding of major and/or several minor
themes of the ST and/or the manner in which they are presented in the ST. There is
evidence of errors in interpretation that lead to the meaning of the ST not being fully
communicated in the T.

1 T shows consistent and major misunderstanding of the ST meaning.

Style and Cohesion

5 T is very well organized into sections and/or paragraphs in a manner consistent with
similar TL texts. The T has a masterful style. It flows together flawlessly and forms a
natural whole.

4 T is well organized into sections and/or paragraphs in a manner consistent with similar
TL texts. The T has style. It flows together well and forms a coherent whole.

3 T is organized into sections and/or paragraphs in a manner generally consistent with
similar TL texts. The T style may be inconsistent. There are occasional awkward or
oddly placed elements.

2 T is somewhat awkwardly organized in terms of sections and/or paragraphs or does not
flow together and has frequent awkward or oddly placed elements.

1 T isdisorganized and lacks divisions into coherent sections and/or paragraphs in a
manner consistent with similar TL texts. T lacks style. T does not flow together. It is
awkward.

Situational Appropriateness

5 T shows a masterful ability to address the intended TL audience and achieve the
translations intended purpose in the TL. Word choice is skilful and apt. Cultural
references, discourse, and register are completely appropriate for the TL domain, text-
type, and readership.

4 T shows a proficient ability in addressing the intended TL audience and achieving the
translations intended purpose in the TL. Word choice is consistently good. Cultural
references, discourse, and register are consistently appropriate for the TL domain, text-
type, and readership.
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T shows a good ability to address the intended TL audience and achieve the
translations intended purpose in the TL. Cultural references, discourse, and register are
mostly appropriate for the TL domain but some phrasing or word choices are either too
formal or too colloquia for the TL domain, text-type, and readership.
T shows a weak ability to address the intended TL audience and/or achieve the
translations intended purpose in the TL. Cultural references, discourse, and register are
at times inappropriate for the TL domain. Numerous phrasing and/or word choices are
either too formal or too colloquial for the TL domain, text-type, and readership.
T shows an inability to appropriately address the intended TL audience and/or achieve
the translations intended purpose in the TL. Cultural references, discourse, and register
are consistently inappropriate for the TL domain. Most phrasing and/or word choices
are either too formal or too colloquial for the TL domain, text-type, and readership.
Grammar and Mechanics

T shows a masterful control of TL grammar, spelling, and punctuation. Very few or no
errors.
T shows a proficient control of TL grammar, spelling, and punctuation. Occasional
minor errors.
T shows a weak control of TL grammar, spelling, and punctuation. T has frequent
minor errors.
T shows some lack of control of TL grammar, spelling, and punctuation. T is
compromised by numerous errors.
T shows lack of control of TL grammar, spelling and punctuation. Serious and
frequent errors exist.

Translation SKill

T demonstrates able and creative solutions to translation problems. Skilful use of
resource materials is evident.

T demonstrates consistent ability in identifying and overcoming translation problems.
No major errors and very few minor errors are evident. No obvious errors in the use of
resource materials are evident.

T demonstrates a general ability to identify and overcome translation problems.
However, a major translation error and/or an accumulation of minor errors are evident
and compromise the overall quality of the translation. Improper or flawed use of
reference materials may be reflected in the T.

T demonstrates some trouble in identifying and/or overcoming translation problems.
Several major translation errors and/or a large number of minor errors are evident and
compromise the overall quality of the translation. Improper or flawed use of reference
materials is reflected in the T.

T reflects an inability to identify and overcome common translation problems.
Numerous major and minor translation errors lead to a seriously flawed translation.
Reference materials and resources are consistently used improperly.
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Appendix 5.1 Pre- and post-intervention questionnaire data (SG1)

‘NA’ means no answers were received from students. The numbers in bold mean an increase

in degree and those in shading mean a decrease in degree.

Pseudonym Rory Lisa Maggie Amanda

Question/Statement Pre Post Pre Post Pre Post Pre Post
1. Have you ever used free No Google Google Google No Google Google Google
machine translation (MT) ) _
to support your Chinese Microsoft Microsoft Baidu Baidu
reading and writing _ Baidu Baidu Youdao Youdao
processes? If yes, which
MT do you use? Youdao Youdao

2. How frequently do you
use MT in Chinese learning
for the following purposes?

Key: 5 — always; 4 — almost always; 3 — sometimes; 2 — rarely; 1 — never

2.1 reading comprehension 2 2 3 3 1 3 3 3
2.2 writing production 1 2 3 4 1 3 3 3
2.3 translating words 1 2 4 4 1 3 4 3
2.4 translating phrases 2 3 2 3 1 4 3 3
2.5 translating sentences 1 3 3 3 1 3 4 3
2.6 translating paragraphs 1 1 2 3 1 2 4 3
2.7 translating a whole text 1 1 1 2 1 2 4 3
2.8 checking what you read 1 2 3 3 1 1 3 3
in Chinese

2.9 checking what you 1 2 3 4 1 1 2 3

wrote in Chinese

Students’ opinions on

Key: 5 — strongly agree; 4 — agree; 3 — somewhat agree; 2 — disagree; 1 — strongly

MT/PEMT disagree

3. MT/PEMT can save 3 3 4 4 NA 4 5 4
time on course work.

4, MT/PEMT can produce 3 3 2 3 NA 3 3 3
more accurate course work.

5. MT/PEMT can increase 3 3 2 4 NA 3 2 2
confidence in reading.

6. MT/PEMT can increase 3 4 2 4 NA 3 3 3
confidence in writing.

7. MT/PEMT is helpful in 2 4 3 3 NA 4 4 2
Chinese learning.

8. MT/PEMT is helpful in 1 3 4 4 NA 4 4 3
preparing course work.

9. MT/PEMT can 3 3 2 3 NA 4 3 3

strengthen my Chinese
reading.
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10. MT/PEMT can
strengthen my Chinese
writing.

NA

11. Chinese translation
from MT are accurate.

NA

12. English translation
from MT are accurate.

NA

13. I always do post-
editing or proofreading
when | use MT.

NA

14. 1 know how to do post-
editing of MT
appropriately.

NA

15. | have the ability to
judge whether the Chinese
translation from MT is
accurate.

NA
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Appendix 6.1 Pre- and post-intervention questionnaire data (SG2)

‘NA’ means no answers were received from students. The numbers in bold mean an increase

in degree and those in shading mean a decrease in degree.

Pseudonym Qing Yun Lian Ying Peng Xiang
Question/Statement Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
1. Have you ever No Google  Google  Google  Google  Google Youdao Google  Google Baidu Google  Google
used fre_e machine Eudic Youdao Youdao Youdao Micros Youdao Youdao Baidu
translation (MT) to
. Youdao
support your English Baidu

reading and writing
processes? If yes,
which MT do you
use?

Youdao

2. How frequently do
you use MT for the
following purposes?

Key: 5 — always; 4 — almost always; 3 — sometimes; 2 —rarely; 1 — never

2.1 reading comprehension 1 3 3 3 3 4 3 3 3 5 3 4
2.2 writing production 1 3 3 3 3 3 4 3 5 4 3 4
2.3 translating words 1 3 3 4 4 4 3 4 5 5 4 5
2.4 translating phrases 1 4 3 3 4 3 3 3 5 4 3 5
2.5 translating sentences 1 3 3 4 4 3 3 3 4 3 3 3
2.6 translating paragraphs 1 3 2 4 4 3 2 2 4 2 2 2
2.7 translating a whole text 1 1 2 4 2 3 2 2 4 2 1 2
2.8 checking what you read 1 3 2 4 2 4 3 3 3 3 3 3
in English

2.9 checking what you 1 3 2 4 2 4 4 3 3 4 3 4

wrote in English

Your attitudes
towards MT/PEMT

Key: 5 — strongly agree; 4 — agree; 3 — somewhat agree; 2 — disagree; 1 — strongly disagree

3. MT/PEMT can
save time on course
work.

NA

5

3

4

4

4

4

4

4

5

5

4

4. MT/PEMT can
produce more
accurate course work.

NA

5. MT/PEMT can
increase confidence
in reading.

NA

6. MT/PEMT can
increase confidence
in writing.

NA

7. MT/PEMT is
helpful in English
learning.

NA
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8. MT/PEMT is
helpful in preparing
course work.

NA

9. MT/PEMT can
strengthen my
English reading.

NA

10. MT/PEMT can
strengthen my
English writing.

NA

11. Chinese
translation from MT
are accurate.

NA

12. English
translation from MT
are accurate.

NA

13. I always do post-
editing or
proofreading when |
use MT.

NA

14. 1 know how to do
post-editing of MT
appropriately.

NA

15. I have the ability
to judge whether the
English translation

from MT is accurate.

NA
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