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Abstract

A Reception Study of Machine Translated Subtitles for MOOCs
Ke Hu

As MOQOCs (Massive Open Online Courses) grow rapidly around the world, the language
barrier is becoming a serious issue. Removing this obstacle by creating translated
subtitles is an indispensable part of developing MOOCs and improving accessibility.
Given the large quantity of MOOCs available worldwide and the considerable demand
for them, machine translation (MT) appears to offer an alternative or complementary
translation solution, thus providing the motivation for this research.

The main goal of this research is to test the impact machine translated subtitles have
on Chinese viewers’ reception of MOOC content. More specifically, the author is
interested in whether there is any difference between viewers’ reception of raw
machine translated subtitles as opposed to fully post-edited machine translated
subtitles and human translated subtitles.

Reception is operationalized by adapting Gambier's (2007) model, which divides
‘reception’ into ‘the three Rs’: (i) response, (ii) reaction and (iii) repercussion. Response
refers to the initial physical response of a viewer to an audio-visual stimulus, in this case
the subtitle and the rest of the image. Reaction involves the cognitive follow-on from
initial response, and is linked to how much effort is involved in processing the subtitling
stimulus and what is understood by the viewer. Repercussion refers to attitudinal and
sociocultural dimensions of AVT consumption. The research contains a pilot study and
a main experiment. Mixed methods of eye-tracking, questionnaires, translation quality
assessment and frequency analysis were adopted. Over 60 native Chinese speakers
were recruited as participants for this research. They were divided into three groups,
those who read subtitles created by raw MT, post-edited MT (PE) and human
translation (HT). Results show that most participants had a positive attitude towards the
subtitles regardless of their type. Participants who were offered PE subtitles scored the
best overall on the selected reception metrics. Participants who were offered HT
subtitles performed the worst in some of the selected reception metrics.
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Chapter 1 Introduction

1.1 Motivation

This section outlines the motivation for the component parts of the research described

in this thesis, i.e.: MOOCs, MT and the concept of reception.

1.1.1 Why MOOCs?

Massive Open Online Courses, or ‘MOOQOCs’, are increasingly being used by universities,
companies and organizations globally. On the one hand, they are used to promote
courses and share knowledge resources; on the other hand, they showcase brands and
attract more students. Through the years, popular platforms such as Coursera,* edX,?
Udacity,® XuetangX* and FutureLearn® have partnered with hundreds of universities to
offer thousands of courses to millions of users. By the end of 2018, the number of MOOC
learners had reached 101 million, and over 900 universities had announced or launched
11,400 MOOCs (Shah, 2018). With the development of MOOCs, many problems have
been exposed. Taking some recent studies as examples, a study by the Massachusetts

Institute of Technology (MIT) shows that MOOCs struggle to lift rock-bottom completion

1 www.coursera.org (Accessed: 5 December 2019)

2 www.edx.org (Accessed: 5 December 2019)

3 www.udacity.com (Accessed: 5 December 2019)

4 www.xuetangx.com (Accessed: 5 December 2019)

5> www.futurelearn.com (Accessed: 5 December 2019)



http://www.coursera.org/
http://www.edx.org/
http://www.udacity.com/
http://www.xuetangx.com/
http://www.futurelearn.com/

rates as the researchers found that the average dropout rate for online courses over the
past five years was about 96% and this figure had not improved between 2013-14 and
2017-18 (Murray, 2019). Another recent study by the University of Michigan shows that
providing certificates for a fee can boost MOOC completion rates (Sriram, 2019).
However, there are objections that charging fees can reduce access to education and
detract from the spirit of the first MOOCs, and make MOOCs less massive and less open
(Murray, 2019). Other well-known issues with MOOCs are related to intellectual
property, ethics, the language barrier, etc. Among them, the language barrier is the

focus of this thesis.

It is a fact that the vast majority of MOOCs are produced and made available in English
nowadays. While English accounts for about 50% of Internet content and English
speakers only make up 30% of the total users, over 80% of the courses on Coursera and
edX are instructed in English, which is against the mission statements of Coursera and
edX, whose mottos are “anyone, anywhere”, ® and “everyone, everywhere”, ’
respectively (Agudo, 2019). Due to the shortage of labour and capital, only selected
courses are being translated into selected languages, which can lead to imbalance in the
subjects which are translated. Removing this language barrier, is of key importance to
the development of MOOCs worldwide. Taking China as an example, MOOCs have
become an important pillar in China’s thriving e-learning industry: according to its

Ministry of Education, China is now the world’s largest MOOC provider in terms of

volume (MOE, 2018). But despite the growth in Chinese-language MOOCs, a

6 blog.coursera.org/about/ (Accessed: 3 March 2019)
7 edx.org/about-us (Accessed: 3 March 2019)



considerable number of MOOCs accessed in China are in other languages, due to
collaboration between Chinese and foreign MOOC platforms or universities. For
instance, one of the leading MOOC platforms in China, XuetangX, is in partnership with
edX and provides MOOCs from Stanford University, Queensland University, and the
University of California, Berkeley, among others. The use of MOOCs in languages other
than Chinese can present problems, however. In one survey on MOOC usage in China
that attracted some 3,300 responses (Guokr MOOC Academy, 2014), language was cited
as an important barrier to learning via MOOCs: of the more than 2,440 respondents who
answered that they had tried MOOCs before, 47% claimed that the obstacle that
stopped them learning via MOOCs was ‘language’. For the respondents who answered
they had not tried MOOCs before, 17.5% gave the ‘language barrier’ as the reason. There
appears therefore to be scope for translation in the popularisation of MOOCs in China.
Volunteer groups clearly have a role to play in such translation (Beaven et al., 2013), but

there is still a large unmet demand for translated MOOCs.

1.1.2 Why MT?

The globalization of the world and the acceleration of internationalization, especially
with the deepening of China’s “One Belt and One Road” initiative, have promoted
international political, economic, and cultural exchanges, thereby enhancing the world-
wide demand for language and translation services. Meanwhile, the rapid development
of the Internet, big data, cloud computing, and other modern technologies have also

brought opportunities for MT (machine translation). In regard to the considerable



demand for translating MOOCs, given limited availability of human translators and

budget for translating content, MT could be part of the solution.

Over the past decade or so, several projects have addressed subtitling by MT, including
MovRat (Armstrong et al., 2006; Flanagan, 2009), Volk’s ‘Stockholm system’ (Volk, 2008),
SUMAT (Etchegoyhen et al., 2014) and DialogueMT (Wang et al., 2016). Research in the
area has been supported by the increasing availability of large parallel corpora of
subtitles (e.g.: the OpenSubtitles corpus in Lison and Tiedemann, 2016), However, these
projects mostly focus on films and TV shows, and subtitling MOOCs by MT is a fledging
field. That said, the recent TraMOOC project (Kordoni et al., 2016) focuses on the MT of
subtitles for MOQOCs. The project established an open-source online neural MT platform
(http://www.translexy.com/) that can automatically translate English-language MOOCs
into 11 languages including Chinese. Despite such initiatives, MT still has an image
problem and is not always trusted by end users. To improve the quality of MT output,
and to establish trust among human subtitlers and end-users, post-editing could be a
solution. Several sources (Plitt and Masselot, 2010; Aranberri et al., 2014) have reported
productivity increases when using post-editing compared to traditional human
translation. Castilho et al. (2014) further show that post-editing significantly increases
the usability of machine-translated (online help) text. Their work sheds light on how
end-users engage with raw and post-edited machine-translated text, which is also the

focus of this research.



1.1.3 Why reception?

According to Gambier (2018), reception studies of translated audio-visual texts are
relatively scant. Apart from that, most of them are about films and TV shows, none of
them is about the subtitles of MOOCs. As MOOCs are becoming more and more popular
these days, more research is needed to explore the use of MOOCs and users’ reception
of the translated subtitles for MOOC videos. Another problem of the existing reception
studies is that they mainly focus on studying viewers’ reception of human-translated
subtitles. While MT has gained considerable attention in both academia and industry,
the usability of machine translated subtitles and post-edited MT subtitles is worth
investigating. In addition, as MT quality has been the focus of controversy, it would be
a good idea to compare the reception of raw MT output, full post-edited output and
human translation. Therefore, the researcher includes raw MT, full post-edited MT and
human translation conditions in the research design. As for the language pair to be
studied, although Chinese viewers have been exposed to subtitles for a long time and
fansubbing is very popular in China, little research has been done on the viewer’s
reception of English-Chinese subtitles; thus this research focuses on studying the

English-Chinese language pair.

In regard to the methodology for reception studies of subtitles, translation scholars
often adopt eye-tracking technology, questionnaires and sometimes a mix-methods
approach. Results show that these methods and the approach are effective, and hence

they have been adopted in this research.



1.2 Thesis overview

In summary, by using a mixed-methods approach, this research investigates Chinese end
users’ reception of MOOC subtitles that have been translated from English into Chinese
in three conditions: human translation (HT); raw, i.e. un-edited, MT (RAW); and post-
edited MT (PE). The research aims to answer the following question: is there a difference
in reception between participants who are offered raw MT subtitles and those who are

offered full PE subtitles or HT subtitles?

This thesis is organised as follows: Chapters 2 and 3 constitute the literature review, the
former focuses on MOOCs, subtitles and reception studies, and the latter on translation
quality assessment; Chapter 4 outlines the mixed-methods approach of this research
while Chapter 5 discusses the research design, including the set-up and outcome of the
pilot study, and provides a brief introduction to the main experiment; Chapters 6, 7 and
8 are the data analysis part of the research, with a focus on questionnaire data (Chapter
6), eye-tracking data (Chapter 7), and the data collected from the Translation Quality
assessment (TQA) and frequency analysis (Chapter 8) respectively; Chapter 9 presents

the conclusions and suggestions for future work.



Chapter 2 MOOQCs, Subtitles and Reception Studies

2.1 Introduction

This chapter reviews relevant literature on MOOCs, subtitling, MT and reception studies.
First, Section 2.2 outlines the focus of this research: MOOCs, and presents the options
for removing the language obstacle for better online knowledge sharing: human
translation and MT. Section 2.3 gives an overview of MT of subtitles. Then, a discussion
about the reception of subtitles is provided in Section 2.4. Finally, Section 2.5 gives the

concluding remarks.

2.2 MOOCs

Education is important to people of all ages from all places. In the Information Age,
education has become highly technologized. To improve student learning, researchers
have been interested in integrating technology into education for a long time. A typical
practice is e-learning, which means delivering courses through the Internet. E-learning
is rooted in the concept of Computer-Assisted Learning (CAL), which can be dated back
to “programmed instruction delivered via mainframe computers in the 1950s and 1960s”
(Mayer, 2017, p.403). Apart from being increasingly used in schools, with the advance

of technology, e-learning has developed into many creative forms, such as educational



network platforms that aim to help children study after class (e.g.: ABCmouse?®), and
online self-learning services that aim to train people in specific skills (e.g.: Khan
Academy?). Over the years, one of the most important initiatives that has been

introduced in the context of e-learning is ‘massive open online courses’, or MOOCs.

The term ‘MOOC’ was coined in 2008 by Dave Cormier of the University of Prince Edward
Island in Canada (Cormier, 2008). Since then, MOOQOCs have received widespread
attention in the USA especially since Sebastian Thrun, a Stanford professor, offered an
online course on Artificial Intelligence for free (Hu, 2013). Currently, universities
worldwide are using platforms such as Coursera, Udacity, and edX to offer MOOCs.
Taking Coursera, one of the most notable MOOC platforms (Tahmassebi et al., 2018), as
an example, it is offering 3,449 courses and has 185 partners (including universities and
organizations) across 28 countries up to the date of March 3, 2019.%° In terms of the
number of registered users, the top five MOOC providers in 2018 are as follows (Shah,
2018): Coursera (37 million), edX (18 million), XuetangX (14 million), Udacity (10 million),
and Futurelearn (8.7 million). Andrew Ng, founding lead of Google Brain, had enrolled

over 1.7 million students in his first machine learning course by the end of Feb 2019.1!

Stephen Downes and George Siemens distinguish two types of MOOCs which they call

cMOOC and xMOOC (Nobre et al., 2018). They define the differences between them as

“w.,n

follows: the “c” in cMOOC refers to connectivist while the “x” in xMOOC means

extended (Jacoby, 2014). The former is based on the principles of connectivism,

8 https://www.abcmouse.com/ (Accessed: 3 March 2019)

9 https://www.khanacademy.org/ (Accessed: 3 March 2019)

10 https://www.coursera.org/about/partners (Accessed: 3 March 2019)

11 https://www.coursera.org/learn/machine-learning (Accessed: 3 March 2019)
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openness, and participatory teaching (ibid.), whereas the latter is based on the

Behaviourist Learning Theory; it is teacher-centered, and the student acts as the receiver

of knowledge (Gao, 2014a). Panchenko (2013) summarizes the differences between the

two types of MOOC, as presented in Table 2.1. xMOOCs are usually associated with

Coursera and other popular MOOC platforms. The research scope for this PhD study is

limited to xMOOCs.

Table 2.1 cMOOC and xMOOC comparison (Panchenko, 2013, p.157)

cMoOocC
Knowledge is created and generated

Creativity

Not sponsored

Individual initiative of some members of
educational community

Large body of non-structured
information

Not controlled

A team of volunteers

xMoocC

Knowledge is replicated

More traditional approach (video
presentations, quizzes, and testing)
Good financial support

Supported by prestigious universities

Course content is structured

Controlled

A team of co-workers

Costa-Jussa et al. (2014 and 2015) provide a good example of a MOOC relevant to this

thesis. They explain the process of designing, developing, and analysing a MOOC on MT

that is entitled “Approaches to Machine Translation: Rule-based, statistical and hybrid”

in detail, including course topic and contents, activities, recording equipment, platform,

and promotion.



2.2.1 Practical perspectives

Much of the literature on MOOCs comes in the form of overviews and case studies, with
government and industry white papers featuring strongly in the Chinese context (these
will be discussed in the next section). Academic papers have been published on the
introduction and development of MOOCs. Across this literature a number of recurring
themes can be discerned, the most relevant of which are addressed below. These
include advantages of MOOCs, participation in MOOCs, and problems associated with

MOOCs.

Panchenko (2013) participated in and analysed several MOOCs offered by Coursera,
Udacity and edX in order to study the advantages of MOOCs as an alternative form of
advanced training for university teachers. He studied the dynamics of Coursera, Udacity,
and edX search engines with the help of the Google Trend Service. He conducted a
comparative analysis of the three providers arguing that the advantages of MOOQOCs are

as follows (ibid., p.168):

a) participation is free of charge;

b) opportunity for on-the-job advanced training;

c) introduction to individual teaching styles of the leading professors of some
well-known universities;

d) possibility to compare the methodological basis of different courses;

e) distance learning experience in the role of a student;

f) participation in forum discussions;

g) experience of peer assessment practices;

h) broadening one’s horizons and knowledge of teaching methodology;

i) opportunity to expand the courses taught at the university incorporating
knowledge of MOOC;

j) intercultural competency development;

k) English listening, reading, and writing skills enhancement;

I) expanding the range of software;

m) establishing new professional contacts; and

10



n) reflecting on one’s own educational activity from a new angle.

We can see that some elements in the list, such as b), d), e), f), h), j), m) and n), are not
specific to MOOCs; other e-learning forms also contain these elements. Elements like i)
and |) are unclear. Element k) is questionable because, although the majority of MOOCs
on those well-known platforms are in English, the lingua franca in many countries, a
large number of MOOCs are in other languages. Given the worldwide accessibility of
MOOCs, language can be a barrier for online learning, a point to which we return below.
Regarding Element a), up to now, most MOQOCs on platforms like Coursera, Udacity, and
edX are free to audit, but if students want their assignments graded or to earn a
certificate, they will need to pay. Element g) is worth highlighting. On Coursera, for
example, students have to do assignments and also review two or three assignments of
their peers to progress. In this way, everyone has to complete assignments on time and

can have them graded, creating a virtuous circle for online learning.

In China, Yuan and Liu (2014) investigated how six Chinese universities dealt with
MOOCs and identified their specific concerns as follows: stressing the significance of
educational reform based on MOOCs; focusing on self-promotion, supplemented by the
support and guidance of government; introducing foreign MOQOCs and producing
domestic MOQOCs; and sharing resources between universities and enterprises. The
development of MOOQOCs in China is closely related to their promotion by the government.
In recent years, the scale of state financial investment in education has continued to
grow. The ratio of national fiscal expenditure on education to GDP has also steadily
increased and exceeded 4.0% since 2012 (iiMedia, 2018). More information about

Chinese government policies will be presented in Section 2.2.2.
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The rapid development of MOOCs is based on the merits of MOOCs, but also on
participants’ willingness to use them. As Hew and Cheung (2014) point out, students and
instructors join MOOCs for different reasons. For students, they join MOOCs because of
curiosity and personal challenge, and to extend their knowledge and collect completion
certificates. For instructors, they join MOOCs because of a sense of intrigue, or egoism,
or altruism. Meanwhile, Hew and Cheung also point out the challenges for learning and
teaching using MOOCs. As they put it, the nearly 90% drop-out rate in MOOCs is due to
a lack of incentive, inability to understand the content and having no one to ask for help,
and having other priorities to fulfil. Instructors find it hard to teach without students’
presence and immediate feedback. Assessing students’ work, a lack of student
participation in online forums, and the high demand for time and energy, have also

increased the difficulty of their job.

For MOOQCs, high enrolments come with high drop-out rates. According to Hew and
Cheung (2014, p.51), the main differences between MOQOCs and traditional university
courses are as follows: “the large and diverse student enrolment in MOOCs, the high
drop-out rate of MOOCs compared to that of traditional courses, and the relatively [sic]
lack of instructor presence or support in MOOCs compared to traditional courses”. Low
completion rates are also a big problem for MOQOCs in China (Gao, 2014a). According to
the 2016 Educated Youth Report (Guokr MOOC Academy, 2017), jointly issued by several
education websites in China, 14.18% of learners completed all their online courses,
33.23% of learners completed most courses and gave up a few, 21.52% of learners
completed around half of the courses, and 4.74% of learners did not complete any

course. We can see from Hew and Cheung’s work (ibid.) that an important reason for

12



people to join MOOCs is curiosity. However, curiosity can be short-lived. For example,
the 2016 Educated Youth Report shows that 15.4% of respondents enrolled in a course
“because of curiosity” but didn’t actually want to complete the course. The most cited
reason for dropping-out was “terrible self-discipline and procrastination”, which
accounts for 55.88%. Another reason - “too busy and no time to complete the course” -
accounts for 53.63%. MOOC users come from different backgrounds, which may lead to
different user behaviour. Jia et al. (2019a) conducted a study on a Chinese MOOC
platform with 57 “blended learners” (those who studied both in college and via MOOCs)
and 4,049 “social learners” (those who studied only via MOOCs) to find out who can
benefit more from MOQCs. Results show that the course completion rates for blended
learners and social learners are 100% and 7.14% respectively, and blended learners
benefit more from MOOCs than social learners. The disparity in the number of
participants between the two groups may have some influence on the results, but the

huge gap between 100% and 7.14% elucidates the problem to some extent.

Apart from problems on the user side, MOOCs have other issues. Gao (2014b) finds that
currently MOOCs are beset by a number of problems: lack of creativity in the mode of
teaching (still based on outdated behaviourist teaching theory), difficulty to achieve
personalised learning, lack of real learning experience for students (such as that based
on interaction between teacher and student), difficulty in assessing student work, and
lack of official acknowledgement for the learning outcome. Qi (2019) also points out the
current status and problems of MOOCs in China, for example, the teaching quality
cannot be guaranteed, credit certification is confusing and not standardized, copyright

issues exist etc.
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As for other sceptics regarding MOOCs, Jacobs (2013) is concerned that MOOCs would
offer a watered-down education, have a negative impact on less prestigious education
institutes, and raise the risk of further cuts to public school budgets. Kolowich (2013) is
not sure how viable the notion of awarding formal course credit to MOOC students is,
since in the survey he conducted on 103 professors, 72% of the respondents held the
opinion that students who succeeded in MOOCs did not deserve to get formal course
credit from their home institutions. 66% of them believed that their home institutions
would not grant formal credit to those students. Furthermore, the professors were
worried that the person who submitted assignments on a MOOC was not actually the
one who was enrolled in the course in question. Hew and Cheung (2014) believe MOOCs
are a good platform for people who want to learn something but are not interested in
receiving a credit. They conclude that MOOCs are merely another learning resource and
they doubt they could replace the traditional mode of education. Haggard et al. (2013)
agree that the value of MOOCs is called into doubt by many educators, and the
conflicting views on MOOCs lead to a disparity between prestigious universities and
small academies, which may cause a potential threat to higher education. Nevertheless,
they emphasize that the feedback on learning experiences with MOOCs is positive. They
hold that the borderless format of MOOCs will accelerate the globalization of higher

learning content and accreditation systems.
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2.2.2 MOOCs in China

China has a thriving e-learning industry which is keen to globalize. At present, the most

popular Chinese MOOC nplatforms are as follows: % =% %4 %
(http://www.xuetangx.com/),*? 1 E K MOOC (http://www.icoursel63.org/), £
= B (http://www.chinesemooc.org/), and ¥ K F E %

(http://www.cnmooc.org/home/index.mooc).

In 2015, the Ministry of Education (MOE) launched several initiatives to stimulate the
development of MOOCs. In October 2016, the MOE Research Centre for Online

Education in China, in cooperation with the HCR Company (Zx#1fl), published the

White Paper on China’s MOOC Industry 2016 (hereafter abbreviated as 2016 White
Paper). According to the White Paper (HCR, 2016), Chinese MOOC platforms mainly
focus on higher education. The development of Chinese MOOCs is led by universities,
while Internet companies and online education companies establish platforms and
cooperate with foreign platforms. More than 30 universities sponsored by Project 98513
and a number of universities sponsored by Project 211* have participated in the
establishment of MOQOCs. In January 2018, the Ministry of Education claimed that China
is the world’s largest MOOC provider in terms of volume (MOE, 2018). Chinese colleges

and universities have established over 10 MOOC platforms providing more than 3,200

12 Or it can be called XuetangX

13 project 985 is a project for founding world-class universities in the 21st century conducted by the government of
the People’s Republic of China. On May 4, 1998, President Jiang Zemin declared that “China must have a number of
first-rate universities of international advanced level”, so Project 985 was launched (China Education Center, Online).
14 Project 211 is the Chinese government's new endeavour aimed at strengthening about 100 institutions of higher
education and key disciplinary areas as a national priority for the 21st century. There are 112 universities in the project
211 (ibid.).
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courses from over 460 universities throughout the country, which have been accessed
by 55 million people (ibid.). Meanwhile, the Ministry of Education launched 490 national
premium quality online open courses, which were selected from the abovementioned
3,200 MOOGCs (ibid.). This was the first time that MOOCs were certified at the national

level.

As the 2016 White Paper suggests (the data in this and the following paragraphs is all
extracted from this source), the users of MOOCs in China are mainly 18 — 35 year olds.
Among them, 47.9% are aged between 18 - 25, 20.4% are aged between 26 - 30, and
15.2% are aged between 31 —35. It seems that men are more interested in MOOCs than
women, since 60.1% of users are male while 39.9% are female. Due to an imbalance in
levels of overall development in different regions in China, it is not surprising that most
users are from first and second-tier cities: 29.2% of users live in first-tier cities, 47.5% in
second-tier cities, and 23.3% in third and fourth-tier cities.’> Due to the popularity of
computers and easy access to the Internet, 61.5% of users learn about MOOCs from
educational websites. 37.1% of users are introduced to MOOCs through their teachers,
classmates or friends, and 28.3% of users learn about MOOCs through search sites and
application stores. The most popular MOOCs were those on professional skills, taken by

61% of users.

15 The tier system in China was introduced in the 1980s as a way of facilitating urban development. In the beginning,
cities were ranked by tier according to the government’s development priorities (Starmass, 2019), but now ranking
has become a proxy for demographic and social segmentation in China (Liu et al., 2014). In May 2019, CBN Weekly, a
business news magazine in China, issued a new list of Chinese tier cities. They investigated 337 cities and graded
them according to five dimensions: quantity of commercial resources, transport hub or not, activeness of urban
people, diversity in lifestyles, and future plasticity. The first-tier cities in this list are, for example, Beijing, Shanghai,
Guangzhou, Shenzhen along with 15 more cities (CBN Weekly, 2019).
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MOOCs are popular mostly among well-educated people, as 38.5% of users are students,
26.5% are white-collar office workers, and 11.5% are middle-senior managers. In
addition, 68.6% of users have a Bachelor’s degree, 12.5% have a Master’s degree, and
12.3% are Junior College?® graduates. Compared to the reasons for joining MOOCs
summarized by Hew and Cheung (2014) mentioned in Section 2.2.1, the White Paper
reveals that Chinese MOOC users have similar motivations: some people use MOOCs
out of their desire for new knowledge and self-development, some use them for specific
interests and hobbies, and others use them due to the influence of their positive
experience of watching TED talks and other online open courses. Knowledge
improvement is an important reason for learning through MOOCs. Students hope to
access better resources and teachers in famous universities, while employees hope to
gain more skills. Regarding the length of video used in MOOQOCs, 87% of users preferred

the MOOC to be 10 — 20 minutes long.

In December 2018, iiMedia Research Group, a mobile Internet organization in China
focused on third-party data mining and integrated marketing, released its 2018 China
Online Education Industry White Paper (iiMedia, 2018. Hereafter abbreviated as 2018
White Paper). Here, ‘online education’ equals e-learning, which not only includes
MOOCs, but also other types of online learning sites or apps (especially those platforms
designed for preschool education, secondary education, and interests and hobbies
education). According to this White Paper, ‘Al + education’ has become the keyword of
the online education industry in 2018. Al technologies such as intelligent-checking of

homework, face recognition technology, personalized recommendations, and Al

16 Junior college program is a form of higher education in China and usually lasts 2-3 years (Embassy of the People’s
Republic of China in Ireland, 2019).
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teachers have been applied in the multiple scenarios of online education to continuously

improve user experience.

This White Paper also suggests that online learners are mainly distributed in first-tier
cities in China. Regarding the gender of learners, males (59.2%) are more active in
learning than females (40.8%). As for the age, Chinese online learners are mainly 16 —
35 year olds. These findings are in line with those of the 2016 White Paper. In regard to
fees, the 2016 White Paper states that 22.4% of Chinese users had experience of paying
for MOQCs. Their low cost could be a potential reason for this. For instance, 71.7% of
the prices were below 300 yuan (approximately 40 euros), and the price paid by students
was mainly below 100 yuan (approximately 13.5 euros). The 2018 White Paper suggests
that nearly 80% of online education users intend to spend more than 200 yuan
(approximately 26 euros) per month. Among them, 36.8% of online education users
intend to spend between 500 yuan (approximately 65 euros) and 1,000 yuan
(approximately 132 euros) per month. We can see that both the number of paying users
and the fees themselves have increased over the two years. According to the 2016 White
Paper, the anticipated number of registered users on Chinese MOOC platforms is more
than 10 million for the year ending 2016. According to the updated information, by the
end of 2018, the number of registered users of XuetangX alone had already reached 14
million. According to the 2018 White Paper, the number of online education users in
China is expected to reach 296 million by 2020, which is nearly 30 times more than that
anticipated in the 2016 White Paper (note: the figure in the 2018 White Paper includes

but is not limited to MOOC users).
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2.2.3 The language barrier

Despite the growth in Chinese-language MOOCs, a considerable number of MOOCs
accessed in China are in other languages due to the collaboration between Chinese
MOOC platforms and foreign MOOC platforms or universities. For example, XuetangX is
in partnership with edX and also provides MOOCs from Stanford University, Queensland
University, University of California Berkeley, etc. Wu and Bai (2018) emphasize the
impact of low English level on MOOC learners. They found that most Chinese learners’
English level is not high, while the required English level is high in English-speaking
MOOCs. Chinese learners could not communicate easily with other foreign learners in
the forums, and the learners found it difficult to learn from English MOOCs even if they
had English subtitles. Wu and Bai (ibid.) argue that the language barrier reduced learners’

interest in learning and is an important factor in the high dropout rate.

The results of other surveys are consistent with the argument of Wu and Bai (2018). In
the 2014 MOOC Learners Survey (Guokr MOOC Academy, 2014), approximately 3,300
responses were collected and 74% of the respondents indicated that they had taken
MOOCs before. Of relevance here is that for both users and non-users of MOOQOCs,
language was cited as an important barrier to learning via MOQCs. For the respondents
who answered they had tried MOOCs before, 47% of them claimed that the obstacle
that stopped them learning via MOOCs was ‘language’. For the respondents who
answered they had not tried MOOCs before, 17.5% of them chose the ‘language barrier’

as the reason for not learning via MOQCs. In the Online Learning Survey 2015, conducted

by Guokr MOOC Academy (2015) in conjunction with several other education platforms,
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for those who had not taken online courses, the reason “cannot adapt to English courses”
accounts for 31%, while for those who had taken but not completed the course, the
reason “language barrier” accounts for 11%. In addition, 82% of learners said they had

to have the Chinese subtitles to keep up with the course.

The 2016 White Paper shows that among the factors that influence users’ selection of
MOOC platforms, “availability of Chinese courses” is selected by 29.6% of users, and
“whether | can improve my English here” by 13.4% of users.!’” This is worth highlighting
because learning English is very popular in China. English is a compulsory subject for
Chinese secondary schools and even a subject in some kindergartens. Many people try
to make use of all the available resources to learn English. As time goes by, rather than
dubbing, adding subtitles to English-speaking videos is becoming more popular (Wang,

2013; Qian, 2014).

In summary, language is an obstacle for Chinese people to learn via MOOCs, and
removing this obstacle, by, for example, creating translated subtitles, is an indispensable
part of developing MOOCs and broadening access. In fact, not only in China, but also in
other countries, the translation of subtitles is an important demand made by users. An
interesting example of this is the MOOC entitled “Accessibility to the Scenic Arts”,*®
developed under the ACT (Accessible Culture and Training) project,® which aims to
improve the accessibility of cultural events to all people. While different languages
(Spanish, Dutch/Flemish, English, German) are used for instruction in this MOOC, all of
its videos have English subtitles (Orero, 2018). For those videos in English, automatic
17 Note: all the quotes in this section are originally in Chinese and translated by the researcher.

18 https://www.coursera.org/learn/accessibility-scenic-arts (Accessed: 9 June 2019)
19 http://pagines.uab.cat/act/ (Accessed: 9 June 2019)
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subtitles are provided; for those not in English, some of them have translated English
subtitles only (see Figure 2.1), while others have embedded same language subtitles and

users can choose to turn on/off the translated English subtitles (see Figure 2.2).

But also the entire communication
of the festival was accessible.

Figure 2.1 Translated English subtitles for Spanish-speaking video?°

20 https://www.coursera.org/learn/accessibility-scenic-arts/lecture/WdZmu/coordination-and-unexpected-
problems (Accessed: 9 June 2019)
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« Eenvan de ergste dingen als blinde

is dat iedereen lacht
The worst thing for blind people

is when everyone laughs,

Figure 2.2 Embedded same language subtitles (green colour) for Flemish-speaking video along with
translated English subtitles (white colour)?

In the discussion forum of this MOOC, a user commented:

“I've got a little German, and English at C2 level, so if the videos in Flemish are
subtitled, | can sort of understand what is being said. But when there are no
subtitles, | can grasp a word here and there, but not enough to comprehend the
details. Is there a way to get English or French subtitles? Even German would be
better than none! Help, please? These videos are so informative, so well written
and filmed!”2?

While a discussion of the similarities between languages is beyond the scope of this
thesis, it is clear that the translation of subtitles is an important requirement of MOOC

users and a necessary part of creating and disseminating MOOCs.

21 https://www.coursera.org/learn/accessibility-scenic-arts/lecture/sQk63/mini-docu-ad-in-the-theatre (Accessed: 9
June 2019)

22 https://www.coursera.org/learn/accessibility-scenic-arts/discussions/weeks/3/threads/E9JJmetmEeixpA552n-
CNg (Accessed: 9 June 2019)
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2.2.4 Translating MOOC subtitles

From the three surveys by Guokr MOOC Academy and the two White Papers mentioned
in the previous section, we can see that China has a big market for MOOCs. Since their
introduction to China in 2013, MOOCs have developed very quickly. Because of the
language barrier, translation plays a significant role in making MOOCS more accessible.
Thus far, a number of attempts have been made to translate MOOCs, either by human
translation or MT. These are discussed below. Translation quality will be frequently

mentioned in this section, but will be elaborated upon in Chapter 3.

2.2.4.1 Human translation

As one of the leading MOOC platforms in the world, Coursera now has a well-established
global translator community, which consists of Coursera learners who translate course
subtitles from English into over 65 languages.?®> Anyone who is fluent in English and one
other language can join this community. The Coursera Chinese community landing page
has detailed instructions for people who want to be translators and a number of
translation rules. Translators use Smartling, a cloud-based translation management

platform that is integrated into Coursera, to work. Some other MOOC platforms work in

23 https://coursera.community/gtc-news-announcements-17/join-the-coursera-global-translator-community-45
(Accessed: 5 March 2019)
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partnership with crowdsourcing platforms for translating their MOOCs. For example,

edX works with transifex,?* and Udacity works with Amara.?

Another example is Opensource Opencourseware Prototype System (OOPS), %% an
independent grassroots project in Taiwan initially designed to translate and adopt MIT
OpenCourseWare?’ (it now also includes some courses by Harvard University, Yale
University and Utah State University) for the Great China Region, mainly run by
volunteers from various disciplines worldwide. Similar to Coursera, OOPS also has a
translation community. On the home page of OOPS, there is a clear entry point for
people who want to join its translation community (see Figure 2.3). Once potential users
have submitted the basic information online, including which language pair they can
work with (English-Chinese or Japanese-Chinese), an editor will contact them directly.
Lee et al. (2007) found that the success and sustainability of the community are related
to three key issues: democratic leadership, participation incentives, and a forum for

discussion and story sharing.

24 https://www.transifex.com (Accessed: 5 March 2019)

25 https://amara.org/en/ (Accessed: 5 March 2019)

26 http://www.myoops.org (Accessed: 5 March 2019)

27 A web-based publication of virtually all MIT course content (https://ocw.mit.edu/index.htm Accessed: 5 March
2019). It is open and available to the world and is a permanent MIT activity.
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Figure 2.3 Home page of OOPS

Regarding the tools for translating MOOCs, the work of Beaven et al. (2013) may be
insightful. They researched a MOOC on open translation tools and practices. The MOOC
aims to help students learn a range of online open translation tools (Amara, Transifex,
Google Translator Toolkit) for the crowdsourcing of translation, dubbing and subtitling.
Participants in the MOOC undertake hands-on translating work (from and into
Spanish/English, French/English, and Brazilian Portuguese/English) by using different
translation tools. The findings show that while MOOCs do play a role in bringing
communities together to some extent, they don't always achieve effective collaboration,
so the results in translation output are variable and there are challenges in quality
assurance. They concluded that crowdsourcing can be the only solution to meet the

large demand for the open translation of MOOCs.
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At this point in time, there is no evidence of professional translation of MOOCs in China.
Rather, MOOCs are translated either by amateur subtitling groups who are in
partnership with MOOC platforms or by crowdsourcing. For instance, the Edulnfinity
Translation Group (http://www.edu-infinity.org/) is a Chinese fansub group which
focuses on translating subtitles for MOOCs. They cooperated with Coursera in 2013 and

edX in 2014, providing Chinese subtitles for the two platforms. The content of [ 5/
FFiR (http://open.163.com/), a Chinese website of open courses that is affiliated with

the NetEase company, is similar to OOPS. However, unlike OOPS or Coursera, the
website does not have an integrated translation platform, and the sources of its subtitles
are unclear and varied. As Zhao (2013) put it, the website finds its translators either from
fansub groups or by recruiting people who love subtitling and translating part-time or
full-time for reimbursement. The translators usually focus on translating one type of
course according to their expertise. After uploading their translated subtitles, the staff
of the website will proofread them, record any errors in a form and send it to the
translators for revision. Besides, the subtitles of some courses are just borrowed from
the existing resources, as on the website there is a line saying: “The translation of some
courses is reproduced from the free subtitles published by YYeTs, TLF and other fansub
groups. NetEase disseminates and retains all subtitle copyright information. We

sincerely thank them for their contributions.”

It can be seen that fansub groups play an important part in the translation of MOOCs in
China. Fansubbing is a sub-set of audio-visual translation (AVT). As the name suggests,
fansubbing refers to subtitling videos by fans. The emergence of fansubbing in the 1980s

is a result of the work of Japanese anime fans, who produced and distributed subtitles
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through anime clubs (Leonard, 2005). In 2006, Diaz-Cintas and Mufioz Sanchez defined
a fansub as “a fan-produced, translated, subtitled version of a Japanese anime
programme” (p.37). Looking back now, this definition is rather restrictive. As time went
by, fansubbing was no longer limited to Japanese anime. It can now refer to any foreign
TV show or movie, or any video of a superstar, as long as they have fans who are willing
to translate the subtitles. Fansubbing is also called ‘amateur subtitling’ (Lepre, 2015) or
‘non-professional subtitling’ (Orrego-Carmona, 2015), which implies that fans do not
have to be professional translators or receive any translation training. Thanks to the
great accessibility of many means of interacting online and sharing different cultures in
the 21st century, fans from around the world can easily and conveniently engage in
collaborative work related to their idols or admired products, which leads to the
proliferation of fansubbing. The fansubbing process usually involves raw video providers,
translators, timers, typesetters, editors, proof-readers and encoders (Diaz-Cintas and
Mufioz Sanchez, 2006). Usually, each role is played by a different person, and each
member only completes the assigned task, but sometimes the same person can play

different roles.

As Qi (2019) has pointed out about MOOCs, fansubbing is also entangled in copyright
issues. A number of researchers have written about the legal issues that involve the
copyright of releasing the subbed audiovisual programs (Gonzalez, 2007; Rembert-Lang,
2010; He, 2014; Hsiao, 2014; Lee, 2014; Cai, 2015; Wang, 2015; Wongseree, 2019). The
very act of translating copyright material may also be a breach of Intellectual Property
Law, even before translated materials are distributed. The legal issues in fansubbing are

very complex, because the distribution of anime, TV shows and movies is done via the
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Internet, “a medium in which borders and nationalities” are “difficult” to delineate
(Diaz-Cintas and Sanchez, 2006, p.45). The lack of enforcement of copyright laws is also
a thorny problem, as different stakeholders hold different attitudes towards copyright

(ibid.).

In China, people rely heavily on subtitles, both intralingual and interlingual. According
to the experience of the researcher, almost all news, movies and TV shows have Chinese
subtitles. As for Chinese fansubbing, Cai (2015) elaborates on its history in her study.
She mentions BitTorrent, a forum providing the largest downloading and uploading of
audiovisual products for Chinese netizens. This forum gained popularity between 2003
and 2004, giving rise to the emergence of fansubs in China (Hu, 2009). For instance, in
2006, the American TV series Prison Break was a big hit in China. Meanwhile, a report
on Chinese fansubbers by Howard W. French (2006) was published in The New York
Times. Cai mentions that both of these facts accelerated the development of fansubbing
in China. The large number of fansubbing subtitles on the Internet has also become a
valuable resource that can be used for constituting various corpora for training MT
systems. For example, the OpenSubtitle corpus is a collection of parallel translated

movie subtitles from http://www.opensubtitles.org/, which includes lots of fansubbing

subtitles in various languages. The corpus (ZH-EN) has been used for the frequency
analysis of the machine translated subtitles in this PhD research, see Sections 2.3.1 and

8.3 for more information.
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2.2.4.2 MT and post-editing

MT has already been applied to language learning. For example, Zhang and Lu (2014)
researched the application of MT in learning Chinese by Irish students. Briggs (2018)
studied Korean students using MT to learn English. MT has also begun to play a role in
the translation of MOOCs. This section provides an introduction to MT and post-editing.

Section 2.3 will deal with MT of subtitles in depth.

Due to the fast-growing popularity of artificial intelligence, MT has gone through a series
of changes and developments in the 21st century. To increase productivity, reduce cost
and save time, MT has already been applied by a number of language service providers
(LSPs). Milengo GmbH, a Berlin-based LSP reports in 2019 that compared to the
traditional translation model, both cost and time-to-market is reduced by nearly 80%
with managed MT.28 MT is also booming in China, with various local offerings emerging
in an endless stream (Hu, 2018). As Mike Dillinger (2016, p.4) stated in the keynote
speech at the 12™ conference of the Association for MT in the Americas, “75% of small
and large LSPs have at least a year’s experience with MT in 2016. In 2006, it was more
like 5%.” Koponen (2016, p.143) reports that “post-editing of MT is indeed already an
established part of the translation workflow in many professional contexts”. In the face
of the large demand for MOOCs with short timelines, can MT be a solution? Before

delving into this question, a brief introduction to MT and post-editing (PE) is presented.

28 https://slator.com/sponsored-content/how-nmt-based-translation-services-can-reduce-enterprise-translation-

costs-by-up-to-80/ (Accessed: 3 March 2019)
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According to I1SO 17100:2015,2° machine translation is “automated translation of text or
speech from one natural language to another using a computer system”, while post-
editing means to “edit and correct machine translation output”. As defined by Allen
(2003, p.297), “In basic terms, the task of the post-editor is to edit, modify and/or
correct pre-translated text that has been processed by an MT system from a source
language into (a) target language(s).” In 1954, a research collaboration between
Georgetown University in Washington, DC, and IBM resulted in the first widely-known
MT system from Russian into English. Since then, MT has evolved with rule-based MT
(Attnas et al., 2005; Dugast et al., 2007) popular in the 1970s; then, data-driven MT
including statistical MT (Brown et al., 1988; Koehn, 2010) and example-based MT (Nagao,
1984) emerging with the accessibility of large parallel corpora in the 1980s; and neural
MT emerging in 2016 (Wu et al., 2016). Neural MT has made significant advances in
recent years (Bentivogli et al., 2016; Junczys-Dowmunt et al., 2016; Johnson et al., 2017,
Hassan et al., 2018; Toral and Way, 2018), nevertheless, the ongoing question as to the
‘real’ increase in quality remains a bone of contention (Koehn and Knowles, 2017;

Khalilov, 2018; Zhou, 2018; Zheng et al., 2019).

MT has been controversial since its inception, especially due to its quality issues (see
Chapter 3 for more information) and ethical issues (de Andrade Stupiello, 2007; Ambati
et al., 2010; Drugan and Babych, 2010). When users want more than a general idea of
the source text, post-editing of MT becomes important. In the early days of MT,
translators were mostly hostile to MT because of its low quality (Heyn, 1996), and

assumptions that MT could replace human translators (Melby, 2002) caused panic

29 http://www.iso.org/iso/catalogue detail.htm?csnumber=59149 (Accessed: 4 December 2019)

30


http://www.iso.org/iso/catalogue_detail.htm?csnumber=59149

among translators. On the latter point, Georgakopoulou’s (2012) research also presents
the fear of subtitlers regarding MT, and responds to it with a positive answer. She argues
that MT will expand the translation industry rather than eliminate it, since human
translators are needed for quality assurance. As time goes by, translators’ attitudes
towards MT are changing. Cadwell et al. (2016) carried out research with 70 translators
at the European Commission’s Directorate-General for Translation (DGT), aiming to find
out why translators decide to use or not use MT for work. Their findings suggest that a
large number of translators in their sample held a positive attitude to MT, but MT was
not used consistently for all tasks. They argue that translators’ decisions for or against
using MT were influenced by ergonomic factors related to their needs, abilities,
limitations and overall well-being, and these factors were also influenced by the special

institutional circumstances of the DGT.

Post-editing has been studied from a variety of angles, including how it contributes to
translator productivity (Guerberof, 2009; O’Brien, 2011; Zhechev, 2012; Aranberri et al.,
2014; Koponen, 2016), PE interfaces (Moorkens and O’Brien, 2013; Moorkens et al.,
2015; Torres-Hostench et al., 2017), PE tools (Vieira and Specia, 2011; Aziz et al., 2012;
Roturier et al., 2013), PE processes (O’Brien, 2006; Koponen, 2012; Lacruz et al., 2014),
etc. However, the aspects of post-editing that will be most relevant to this study are PE

guidelines and the usability of PEMT (post-edited machine translation).

In the past, it was noted that there were no widely accepted general or standard post-
editing guidelines (TAUS, 2010). Different organizations made their own rules according
to their needs. Since needs vary, it seems that guidelines will never be general or

standard. It was also suggested that post-editing might be “light” or “full”, depending
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on the organisations’ needs. Full post-editing usually aims to reach human translation
quality and light post-editing usually means the text just has to be “good enough” or
“understandable” (for a detailed discussion, see Hu and Cadwell, 2016). TAUS (2010)
established MT post-editing guidelines in partnership with the Centre for Next
Generation Localisation 3? in 2010 with the hope that organizations could use the
guidelines as a baseline and tailor them as they required for their own purposes. TAUS
highlighted two main criteria which determine the effectiveness of post-editing: the
quality of the MT raw output and the expected end quality of the content. Instead of
using the terms “light post-editing” and “full post-editing”, TAUS (ibid., Online) put
forward the “Guidelines for achieving ‘good enough’ quality” and the “Guidelines for
achieving quality similar or equal to human translation”. Based on the LISA QA model,
DePalma (2013) developed post-editing guidelines from a business point of view, which
highlighted the difference between light PE and full PE. He suggested that clients should
agree with language service providers (LSPs) on exactly what light and full post-editing
included before contracting for a job. However, there are also voices that say the
distinction between light and full PE is not very useful due to the lack of clarity in the
different levels of quality and the lack of standards in how PE should be done (do Carmo,
2017). In particular, light PE does not seem to add enough value to make it worthwhile
for commercial use, as its role can be almost achieved by free online MT services (ibid.).
According to the PE guidelines Cui (2014) proposed, LSPs should lay down a post-editing
style guide based on the demand for translation quality, identify the characteristics of

MT raw output based on the type of MT system (rule-based, corpus-based or hybrid),

30 Now it is called the ADAPT Centre (https://www.adaptcentre.ie/ Accessed: 5 December 2019)
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establish the PE working environment (integrated translation environment or
customized post-editing environment) based on the purpose of post-editing, combine
the trained MT system with professional translators, and set PE workload based on the

aim of quality and editors’ skills.

Similar to what Cui (2014) suggests, Hu and Cadwell (2016) also call for collaboration
between LSPs and their clients to make tailored guidelines as the first step in their
workflow. They compare the post-editing guidelines proposed by O’Brien (2010), Mesa-
Lao (2012), Densmer (2014), Flanagan and Christensen (2014) and TAUS (2016a). As they

conclude (p.351):

“The existing PE guidelines have many overlaps, especially for light post-editing.
The main differences lie in the full PE guidelines and concern the requirement
for style and the expected quality of the target text, which we believe depends
on the use and type of the text.”
Some scholars have investigated the usability of raw MT output and post-edited MT
output and found that the latter had higher usability than the former. According to the
ISO 9241-11:2018 definition,3! usability refers to “the extent to which a product can be
used by specified users to achieve specified goals with effectiveness, efficiency, and
satisfaction in a specified context of use”. Adopting this definition for usability and
relevant methods (eye tracking, screen recording and questionnaire), Castilho et al.

(2014) made a comparison between raw machine translated text and the post-edited

version. Their research indicated that after post-editing, the usability of machine

31 http://www.iso.org/cms/render/live/en/sites/isoorg/contents/data/standard/06/35/63500.html (Accessed: 4
December 2019)
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translated text increased significantly, as would be expected. Still using eye tracking and
guestionnaires, Castilho and O’Brien (2016) observed users’ behaviour when conducting
tasks with the source text, raw MT output and light post-edited MT content (English into
German). Results show that in regard to cognitive effort, the light PE content was
significantly different from the source text, but not from the raw MT output. Meanwhile,
the group of participants who used the light PE text was found to be faster, more
efficient and more satisfied than those who used raw MT. Later, Castilho (2016) added
simplified Chinese and Japanese to the research and found that the raw MT versions
were usable, but achieved lower acceptability (the level of acceptance to the end-user,
which is influenced by usability, satisfaction, text quality, and other factors) than the

light PE versions.

2.3 MT of subtitles

A number of projects have been launched to research subtitling via MT over the past
ten years or so. This section will focus in on those projects. While quality will be
frequently mentioned, a full discussion of the evaluation of MT will be deferred until

Chapter 3.

2.3.1 MT of subtitles for films and shows

Different types of MT systems have been developed and tested for translating subtitles.

Flanagan (2009) carried out research (as part of the MovRat project), which aimed to
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apply MT to AVT and test the feasibility of seeding an example-based machine
translation (EBMT) system with human-generated subtitles to machine translate new
movie subtitles from English to German and English to Japanese. This study was based
on previous research conducted by Armstrong et al. (2006), who focused on improving
the quality of automated DVD subtitles by using a modular EBMT system, MaTrEx.
Flanagan found that increasing corpus size and the number of source language
repetitions while decreasing corpus homogeneity improved the readability of the EBMT-
generated subtitles. However, these interventions did not have much impact on
comprehensibility, style and well-formedness of the EBMT-generated subtitles. In
addition, results showed that the viewing subjects’ judgements of the quality of EBMT-
generated subtitles were not strongly affected by their linguistic background, while prior
knowledge of the movie had an effect on how they rated the severity of observed errors

in the subtitles and the style of subtitles, but this effect is training corpus-dependent.

Castilho et al. (2011) tested rule-based machine translation (RBMT) and statistical
machine translation (SMT) systems for translating subtitles. They assessed post-editing
for automatic and semi-automatic translation (Brazilian Portuguese and English) of DVD
subtitles. She downloaded subtitles of the American TV series X files from three free
subtitle websites, cleaned the corpus, used one RBMT system, two SMT systems and
one TM (translation memory) system, and employed eleven participants to post-edit the
automatic translations and to translate English subtitles from scratch. They found that
post-editing was on average 70% faster than translating from scratch. More than 69%
of the translation required little or no post-editing with their best system. The TM

system also performed well compared to translating from scratch.
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The EU-funded project SUMAT,?? which aimed at developing an online SMT service for
subtitles for nine European languages combined into 14 language pairs, also achieved
promising results. The MT system was trained using corpora composed of combined
professionally-created and crowd-sourced data (Fishel et al., 2012; Etchegoyhen et al.,
2014). Etchegoyhen et al. (ibid.) carried out productivity measurement through SUMAT
by comparing the time needed to translate a subtitled file from scratch with post-editing
machine translated output. Results show that the productivity of post-editing MT output
was nearly 40% higher than translating from scratch in terms of subtitle per minute.
Meanwhile, their quality evaluation also demonstrated positive results about post-
editing MT (see Section 3.3.2.1 for more information). Both Castilho’s study and the
SUMAT project have confirmed that MT can be really helpful for translating subtitles,

and they are faster to post-edit than to translate from scratch.

In addition to academic research, some scholars have explored the commercial
possibilities of machine translated subtitles. Volk (2008) reports on a project that aimed
to build an SMT system for translating film subtitles from Swedish to Danish and
Norwegian in a commercial setting. The project had access to more than 14,000 subtitle
files in each language and used 4 million subtitles for training the system. The MT
systems built by Volk and his colleagues have been used in large scale subtitle
production by a subtitle company who is satisfied with their work. Volk et al. (2010)
report their experiences in working with the consumers of the subtitles and summarized
lessons for SMT in subtitle production: a) TM-MT integration is not self-evidently

beneficial due to the modest contribution of TM to the translation quality; b) there are

32 http://www.fp7-sumat-project.eu (Accessed: 5 December 2019)
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conflicting interests among different stakeholders, for whom quality or time might be
more important; c) integrating SMT into the subtitling workflow is the key; d) ambiguous
MT output with strange constructions may influence post-editors’ judgements; e) a
complex SMT system requires maintenance and updates, but companies are reluctant
to invest human resources in it; f) the idea of presenting alternative translations on the
screen is rejected by post-editors due to the time cost; g) increasing the efficiency of

post-editors and improving the MT system to filter out bad translations is important.

Georgakopoulou (2012) discusses Automatic Speech Recognition (ASR) technology in
interlingual subtitling. She argues that there is an increasing demand for interlingual
subtitling, and that intralingual subtitles are not only used by hard-of-hearing viewers,
but also by hearing viewers as a means to retrieve information. She presents the
problems that would prevent subtitling by MT from being implemented in business
practice: firstly, a lack of corpora leads to unsatisfactory results, which makes post-
editing a must; secondly, more technological progress in speech recognition such as
speech-to-text conversion is needed; thirdly, responding to points made by Volk et al.
(2010), Georgakopoulou emphasizes that it is difficult to integrate the technology into
existing workflows, and for the success of MT systems, it is necessary to establish
collaboration and build trust among subtitling companies, language experts and
subtitlers. Georgakopoulou points out that the ideal scenario for the subtitling industry
will be to create a system that can do automatic transcription of the audio streams and
then machine translate the text. She also called for the training of linguists and
interdisciplinarity in studies at university level to help people understand and learn

subtitling by MT. The three-year project “ALST-Linguistic and Sensorial Accessibility:
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Technologies for Voice-over And Audio Description” led by Matamala (2015) is also
about the application of ASR and MT in video, although it is not directly related to
subtitles, the results of the project also provide insights on integrating MT and ASR into

subtitling.

Although there are research projects on subtitling by MT, no established subtitling group
has publicly acknowledged their use of MT. On the contrary, the acceptance of MT for
audio-visual products is still quite low in society. For example, OpenSubtitles.org is (see
the end of Section 2.2.5.1) one of the best and largest subtitle sites. In its forum, there
is a highlighted notice33 (last edited in May 2014) saying that “Opensubtitles has decided
to get rid of all ‘MACHINE TRANSLATED’ subtitles”, since this is “best for the future of
OS as we can avoid mass trash being accumulated and saved here over the coming
years”. The administrators of the forum believe that:

“Viewing a movie with a machine (google) translation, you are truly missing a lot

of the real dialogue with these subtitles. Even though you can make basic sense

out of them, the wording does not portray the true concept, belief and emotions
depicted in a particular scene of a movie/TV series”.

To change this situation, apart from improving the translation quality, trustworthiness
should be established among subtitlers, end users, and project managers when MT is

deployed.

33 https://forum.opensubtitles.org/viewtopic.php?f=1andt=1969 (Accessed: 15 March 2019)
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2.3.2 MT of subtitles for MOOCs

There are far fewer studies on subtitling MOOCs by MT than on subtitling films and TV
shows by MT, perhaps because MOOCs have just become popular in the past ten years.
Although the number of relevant projects is small, the technology deployed for MT in
MOOCs is advanced. For example, as with Georgakopoulou’s study (2012), Orli¢ et al.
(2014) investigated ASR technology in their project named transLectures (Transcription
and Translation of Video Lectures). This project was designed to develop advanced
automatic transcription and MT (between Slovene and English) for two websites
containing video lectures. They particularly focused on IT tools that can be deployed to
help improve the quality and the speed of automatic transcription and translation.
Engaged in the same project as Orli¢ et al., Mird et al. (2015) evaluated the efficiency of
the manual review process of automatic subtitles and compared it with the conventional
generation of video subtitles from scratch through translectures. They recruited
lecturers and volunteers as reviewers and explored the evaluation from two
perspectives: the quality of automatic transcription or translation; and the time the
lecturers spent reviewing the automatic subtitles. There were four tasks: 1) review of
Spanish transcriptions; 2) review of English transcriptions; 3) review of Catalan
transcriptions; and 4) review of Spanish to English translations. Non-native speakers of
English (volunteers) took task 2), and lecturers took the other three tasks. The methods
adopted for user evaluations were WER (word error rate), TER (translation edit rate) and
RTF (real time factor). TER is determined by the minimum number of edits required to

transform a MT output into its corrected version. RTF measured the speed of monitoring
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the transcriptions of a video (lecturers were asked to monitor the automatic
transcriptions for their videos, which means they play the videos with automatic
transcriptions, when they spot an error, they can correct it and the video is automatically
paused), while WER measured the accuracy of the automatic transcriptions (see the

formula below for further explanation).

RTF = time devoted to reviewing the transcription or translation of a video /
duration of the video

WER = number of basic word editing operations required to convert the
automatic transcription into the correct reviewed transcription / total number
of words in the reviewed transcription

TER = number of edit operations required to convert the automatic translation

into the correct reviewed translation / total number of words in the reviewed
translation

Miré et al. found that the time required for reviewing automatic subtitles (transcriptions
and translations) in all three languages is significantly less than the time required for
manual transcriptions and translations. Regarding the quality between the automatic

subtitles and those translated from scratch, no difference was found.

Another project that used ASR and MT for lectures is a 30-month (Feb 2014 — Jul 2016)
pilot action named EMMA (European Multiple MOOC Aggregator), which provides a
system for delivering free MOOCs from various European universities. Its website

supports nine languages (Catalan, Dutch, English, Estonian, French, Italian, Portuguese,

34 https://platform.europeanmoocs.eu (Accessed: 5 December 2019)
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Spanish, and Polish). The project provides automatic transcription in seven languages
(Dutch, English, Estonian, French, Italian, Portuguese, and Spanish) and MT into English,
Italian and Spanish. The transcriptions and translations are reviewed by lecturers so as
to reach publishable quality. Most MOOCs in the project are bilingual (original language
plus English) or trilingual (Italian, French or Spanish as a third language). Miré et al. (2018)
claim that both the transLectures and EMMA projects have shown that domain-adapted
ASR systems have reached a mature level, allowing us to generate low-cost automatic
subtitles of (nearly) publishable quality in most cases. Their quality and efficiency
evaluations for the EMMA project and the UPV media repository (a large video lecture
repository developed by Universitat Politecnica de Valéncia) have confirmed their
statement. As in the transLectures project mentioned at the beginning of this section
(Mird et al., 2015), they measured the transcription quality using WER, the translation
quality using TER, and the post-editing time for automatic transcriptions and
translations using RTF. Results show that compared to generating subtitles from scratch,
the ASR/MT systems can result in time savings of 25% - 75%, and the accuracy of the
machine translated subtitles is such that they are worth post-editing. The multilingual
subtitles of MOOCs have a positive impact on attracting students and have increased

the student enrolment rate on EMMA by 70%.

The latest study on machine translated subtitles of MOOCs is the TraMOOC project®
carried out jointly by academic researchers, industrial organizations and user partners.
The project has built a system named Translexy3® to automatically translate English-

language MOOCs into 11 languages (Bulgarian, Chinese, Croatian, Czech, Dutch, German,

35 https://tramooc.eu (Accessed: 5 December 2019)
36 http://www.translexy.com (Accessed: 5 December 2019)
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Greek, ltalian, Polish, Portuguese, Russian). Kordoni et al. (2016) point out that
crowdsourcing was used in the project for both quality evaluation and creating parallel
corpora. The evaluation of output quality in TraMOOC relies on a multimodal schema
that involves error type markup, an error taxonomy for translation model comparison,
explicit evaluation (automatic and human evaluation), implicit evaluation (by using topic
identification which focuses on topical information elements like named entities, events
and specific terms in source and target texts, and sentiment analysis that extracts users’
opinions about the MT text from forums) etc. Kordoni et al. indicate that by using this
model, more in-domain parallel data with better quality can be fed back to the
translation engine for the purpose of higher quality output. In order to create parallel
corpora for the educational domain, Behnke et al. (2018) report that they applied
crowdsourcing with strict quality controls. They found that their crowdsourced data
outperformed both the general-domain baseline systems and the systems fine-tuned

with pre-existing in-domain corpora all the way.

A unique feature of TraMOOC is that in addition to automatically translating subtitles,
TraMOOC also translates other types of MOOC text, such as forums, assignments,
reading materials, etc. The TraMOOC platform supports a wide range of file formats
including SRT, WebVTT, SCC, Microsoft PPT, XML, to name just a few. The platform has
already been successfully integrated into and tested in the openHPI MOOC platform3’
and the VideoLectures.NET library.3® The first MOOC that was automatically translated

by the platform from English into the abovementioned 11 languages is entitled “In-

37 https://open.hpi.de (Accessed: 5 December 2019)
38 http://videolectures.net (Accessed: 11 March 2019)
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Memory Data Management 2017” and offered by Prof. Hasso Plattner,?® and in which

over 7,000 students had enrolled by March 2019.

2.4 The reception of subtitles

According to Kovaci¢ (1995, p.376), where subtitling is concerned, there are several
interpretations for the term ‘reception’ as follows:
a) The socio-cultural issue of non-TV context influencing the process of receiving
subtitles as part of the complex TV signal;
b) The attitudinal issue of viewers’ preferences for subtitles over dubbing or vice
versa;
c) The perceptual issue of subtitle decoding (reading and viewing) strategies;
d) The psychological or cognitive issue of the impact of cognitive environment on
decoding and understanding subtitles.
In this PhD research, reception is operationalized by using Gambier’s (2007) reception
model, which is based on Kovacié’s interpretations and which will be elaborated upon
in Section 2.4.1. An outline of existing AVT reception studies will be presented in Section
2.4.2. The chapter ends with a discussion of the gaps in existing reception studies and
the intended contribution of the current research (in Section 2.4.3). Given the
importance of eye-tracking and questionnaires to these studies, my review of the

literature will start with studies based on Gambier’s (2007) reception model, but will

then bifurcate along these methodological lines.

39 https://open.hpi.de/courses/imdb2017 (Accessed: 11 March 2019)
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2.4.1 Gambier’s reception model

As early as 2003, Yves Gambier called for reception studies in translation studies. Fifteen
years later “reception of translated text” had still received “relatively scant, uneven
attention in Translation Studies” (Gambier, 2018, p.43). Gambier (ibid.) also called for
interdisciplinary collaboration and argued this would contribute to the improvement of
AVT reception studies. When referring to AVT, Gambier (2003, p.178) also uses the term
‘transadaptation’, which he claims might allow us “to take target audiences into

consideration more directly”.

This PhD research has adopted Gambier’s (2007) classification of the elements
contained in his proposed reception process, which are ‘response’, ‘reaction’ and
‘repercussion’. According to Gambier (2009, pp.53-54), ‘response’ refers to “the
perceptual decoding”, ‘reaction’ refers to “the psycho-cognitive issue”, and
‘repercussion’ is linked with the “attitudinal issue” and “the social-cultural dimension of
the non-TV context which influences the receiving process”. The three terms were
originally suggested by Chesterman (2007), who used the plural forms (responses,
reactions, and repercussions). He pointed out that the research on translation reception
had not adopted standard terminology at that time. In his research, the importance of
quality assessment was emphasized. The term reactions was adopted in light of
relevance theory, which “talks of the ‘cognitive effects’ of any act of communication”
(Chesterman, 2007, p.179). According to Chesterman, responses manifest feedback and
pertain to the general notion of discourse when they are communicative acts. In

addition, Chesterman held that when describing the effects of translations at the
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cultural level, people turn to translation repercussions. It should be noted that regarding
responses, the term has been differently defined in Gambier’s classification. It seems
that Gambier made some changes to the term according to his own context. His
classification is not only based on Chesterman’s work, but also Kovaci¢’s (1995). As
mentioned at the beginning of this section, we can see Kovaci¢’s interpretations have
covered several aspects. Related to Gambier’s classification, issues a) and b) in Kovaci¢’s
interpretations are linked to repercussion, issue c) is linked to response, and issue d) is

linked to reaction.

2.4.2 Existing AVT reception studies

Gambier’s reception model has been adopted by Orrego-Carmona (2015), who explores
the audience reception of professional subtitles and non-professional subtitles (English
to Spanish). He emphasizes that because audiences are impatient to wait for legitimate
resources and subtitling is easy to do nowadays, non-professional subtitling has become
increasingly used. He recruited 52 participants and showed them three excerpts from
The Big Bang Theory with three different types of subtitles: one with professional
subtitles, and two with non-professional subtitles produced by two different subtitling
communities (one in “neutral Spanish” produced by an Argentinian community, and one
in lberian Spanish produced by an Iberian group). By using methods including eye-
tracking, questionnaires, and interviews, he found that non-professional subtitles can
work as well as professional subtitles, and non-professional subtitles do not necessarily

have a negative impact on participants’ reception. In addition, the level of English
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proficiency has an effect on subtitle-reading behaviour, which means participants with
low English proficiency relied more on subtitles, while some of those who speak better

English almost paid no attention to subtitles.

While Orrego-Carmona’s study shows that audiences receive non-professional subtitles
well, Secara (2015), who also based her work on Gambier’s reception model, went
further. Secara challenged uniformity in the subtitling production and presentation
process and carried out an empirical study on the effect of non-traditional subtitling
practices on viewers. She focused especially on the use of creative spellings in subtitling,
specifically the shortened forms used in texting, for example, ‘C U’, ‘gr8’, ‘Thx’, etc.
Secara adopted eye-tracking to examine the behaviour of two groups of English native
speakers in reading two subtitled versions of a French Internet clip. One version used
creative txt lingo in interlingual English subtitles, while the other one used traditional
English subtitles. She also used questionnaires to measure participants’ txt lingo
production and consumption behaviour, comprehension, access to subtitled content
and attitudes regarding txt form usage. Her results show that people have a very low
tolerance for non-standard practices in subtitling, although they all reported they could
understand them. What’s more, those with high levels of messaging media exposure
had neither more relaxed acceptability constraints nor higher acceptance of non-
standard forms. Since people have been exposed to standard subtitles for many years,
this result may not be surprising. As the Chinese saying goes, “It’s easier to move a

mountain than change a man’s habit.”

Also by using eye-tracking and questionnaires, lIriarte (2017) adopted Gambier’s

reception model for studying the deaf and hard-of-hearing viewers’ reception of
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subtitles for two English-speaking film videos (one more focused on verbal information,
the other more focused on visual information). In Spain, she recruited 72 viewers with
three types of hearing and communication profile: hearing, deaf-sign language users,
and deaf-spoken language users. Along with the three types of viewers’ profiles, she
used three versions of subtitles that differed in the speed of exposure. Results show that
viewers’ profile had an impact to their reception of subtitles in all stages, however,
rather than the individual differences in hearing, language and communication, it was
more the differences in reading skills that matters. In regard to the three R’s, it was
found that the subtitling speed of exposure had an impact to viewers’ “response”, but
not much to their “reaction” and “repercussion”. In addition, viewers’ reception to the
two videos not only varied in terms of their different profiles, but also throughout the
three reception levels, which means there was a strong correlation between the content
of the video and the reception of the viewers. An earlier PhD study on AVT reception of
Spanish deaf and hard-of-hearing viewers was conducted by Arndiz-Uzquiza (2012), who
did not adopt Gambier’s reception model, but also used eye-tracking and questionnaires
(including comprehension testing) as methods for the research. Interestingly, she found
that while hearing-impaired users demand verbatim subtitles, results suggest that this
speed is not conducive to their comprehension at all. Besides, results also show that
adapted subtitles do not have the most successful results in comprehension, even
among deaf people. More research on the reception of subtitles for the deaf and hard
of hearing viewers in Europe can be found in the DTV4ALL (Digital Television for All)

project (Romero-Fresco, 2015).
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2.4.2.1 Use of Eye-tracking

As O’Brien (2006, p.185) explains, “an eye-tracker is a device that monitors and records
the movement of an individual’s eyes... [it] contains special diodes that reflect light off
the pupil and monitor fixations, gaze paths and pupil size as the subject interacts with
an object on-screen.” According to Duchowski (2017), eye-tracking has been applied in
various areas, and the roles it plays can broadly be divided into two categories:
diagnostic and interactive. As he put it (p. 247):

“Inits diagnostic role, the eye tracker provides objective and quantitative evidence

of the user’s visual and (overt) attentional processes... Equipped with an eye

tracker as an input device, an interactive system is expected to respond to, or
interact with the user.”

Duchowski (ibid.) points out that diagnostic eye-tracking techniques can be applied to
the fields of psychology, marketing/advertising, human factors and ergonomics. As he
stated, in recent years, eye-tracking has been frequently adopted as a method for
translation process studies and mainly plays a diagnostic role. It has been used as a
method for investigating mental activities, cognitive workload, emotional stimulation,
etc. (O’Brien, 2006). Among them, the use of eye-tracking in investigating cognitive
workload is relevant to this PhD study. It has to be noted that using eye-tracking data to
indicate cognitive processing is based on the assumption that “eye-tracking data can be
interpreted as correlates of on-going cognitive processing of source and/or target texts”
(Alves et al., 2012, p.6). The advantage of using eye-tracking is that “integrated eye

trackers are unobtrusive, resulting in lower interference with viewer behaviour, and
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they also generate a large volume of objective data” (Caffrey, 2009, p.92). Since O’Brien
(2009, 2010, 2014) first introduced eye-tracking to the study of MT, more and more
scholars have used eye tracking to study MT and post-editing (Carl et al., 2011; Lacruz
et al., 2012; Green et al., 2013; Sanchis-Trilles et al., 2014). Regarding how to use eye-
tracking technology in translation process research, Teixeira and O’Brien (2018) provide
a fine-grained introduction, including how to select an eye-tracker, find suitable
participants, configure the software, synchronize logs across tools, segment the

recordings and whether to use data from one eye or both eyes.

In the 1980s, d’Ydewalle and colleagues (e.g.: d’Ydewalle et al., 1985; d’Ydewalle et al.,
1987) started using eye-tracking to explore the various aspects of the reception of
subtitles. Since then, some scholars have used it to study reception of additional
information on the screen. Caffrey (2008a), for example, uses eye-tracking data to study
the distribution of viewers’ attention over VNC (visual nonverbal cues) and screen text.
Viewers were asked to watch some anime clips on a computer with an eye-tracker, and
their pupillary contractions and dilations were measured to study their emotional
reactions to the clip. Caffrey defined two areas of interest on the screen: the subtitle
area and the VNC area. He analysed only the scenes where VNC was present, and
reported the raw data for each participant (four in total) rather than using summary
statistics. The fixation data shows that in most cases, when there were subtitles on
screen together with the VNC in question, the fixations on the subtitle area were more
than those in the VNC area, which implies that subtitles tend to distract visual attention
from the VNC area. By analysing the eye-tracking data, Caffrey (2008b) found that the

use of pop-up gloss in addition to the subtitles on the screen could increase viewers’
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processing effort; viewers tended to skip a number of subtitles and also spend less time
gazing at the subtitles. Adopting eye-tracking technology and questionnaires, Kiinzli and
Ehrensberger-Dow (2011) conducted an empirical study investigating reception capacity
and audience response to subtitled movies (FR-DE) with 27 undergraduate students as
participants. They used four excerpts: each excerpt had two subtitled versions, one with
standard subtitles, and the other one with subtitles and surtitles (additional information
in the upper part of the screen). Different from the work of Caffrey (2008b), they
reported that in the version with surtitles, viewers spent less time gazing at the rest of
the image, thus the time spent gazing at surtitles was not at the expense of the time
spent on subtitles. Their research indicated that young people are able to process
additional information on the screen of a subtitled video, and the additional information
can help viewers understand the video better. Perego et al. (2016) acknowledge that
previous research has shown no significant trade-off between subtitle processing and
image processing, meanwhile, they also point out that many of the AVT reception
studies are conducted mono-nationally, thus they carried out a cross-national (ltaly,
Spain, Poland and Belgium) study on the reception of inter-lingual film subtitles with
viewers from countries with different AVT traditions. Rather than eye-tracking, they
used questionnaires and cognitive tests for their research. Results show that subtitles
were effective regardless of how familiar the users were with them, although their level

of enjoyment varied.

Some scholars have used eye-tracking to study subtitle segmentation. Perego et al.
(2010) carried out an eye-tracking experiment to study the cognitive effectiveness of

subtitle processing. Participants were divided into two groups and exposed to a
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Hungarian video with Italian subtitles. One group was presented with the video with
well-segmented subtitles, while the other one was presented with the video with ill-
segmented subtitles (subtitles that were not segmented according to the norm). The
participants were tested individually in the lab. They sat in a comfortable chair (with
headphones) with their eyes about 60cm from the screen and watched the 15-minute
clip with subtitles. There were two areas of interest: the area below a threshold line
(subtitle area) and the area above it (main film zone). Results indicated that participants
had a good understanding of the film content regardless of the quality of subtitle
segmentation and without significant trade-off between image and text processing.
More eye-tracking research on viewers’ preferences regarding subtitle segmentation
can be found in Gerber-Moron et al. (2018) and Gerber-Mordn (2019). The former used
screenshots as materials and found that viewers prefer syntactically segmented line
breaks; the latter used videos as materials and found that subtitle segmentation does
not seem to be a decisive factor influencing media accessibility. Szarkowska et al. (2016)
conducted an eye-tracking study on the influence of text editing and subtitle
presentation rates with deaf and hard of hearing Polish participants. Their results show
that text editing brings no benefit to the audience, especially when the subtitles are
intra-lingual and viewers are deaf. They found that viewers understood the verbatim
subtitles with higher subtitling rates better, skipped subtitles less frequently, and their

reading pattern was more effective.

Other reception studies using eye-tracking as a method centre on topics such as spotting
translation problems, game subtitling, cultural awareness, etc. For example, Alves et al.

(2012) note that eye-tracking has been used for a variety of experimental studies in
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translation process research. However, they point out that the significant variance of
eye fixations among participants can make studies rather complex. To solve this issue,
they recruited eight participants and used overlapped heat maps of different
participants to analyse translation problems. Heat maps generated by eye-trackers can
show both fixation count and fixation duration from a graphic perspective. By
overlapping correlated sets of scenes of the eight participants, Alves et al. generated
heat maps which represented each task according to eye fixations. In the heat maps,
instances where fixations were longer “were considered to be potential candidates for
translation problems that were cognitively relevant for all subjects in terms of
processing effort” (2012, p.11). Calling for the standardisation of subtitling practices in
game localization and the improvement of accessibility for all players, Mangiron (2016)
conducted a small-scale empirical study on the reception of subtitles for games by using
user tests with eye-tracking technology and a questionnaire. Regarding the eye-tracking
method, she focused only on the variable of fixation duration, which is the most-used
measure in eye-tracking research (Holmqvist et al., 2011). Results show that hearing
users and deaf users have different preferences for subtitle presentation, which allows
for the personalization of the gameplay interfaces, and hearing users read faster than
deaf users. As for what they had in common, all users preferred the subtitles to be
presented in the centre of the screen and read two-line subtitles slightly faster than one-
line subtitles. tabendowicz (2018) studied how various modes of AVT (dubbing, voice
over, fansubbing, etc.) affect Polish viewers’ reception of humorous audio-visual
materials from American culture by analysing eye-tracking data and viewers’ feedback.

She found that subtitles did not necessarily make it easier for viewers to identify a
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cultural reference, rather, they could divert viewers’ attention from such references and

make them more difficult to notice.

Although eye-tracking has become more and more widely used in the reception studies
of subtitles, it is not yet firmly established in this field and has its methodological
limitations, which have been summarized by Doherty et al. (2018, p.57) as follows: 1)
inconsistency of terminology and operational definitions; 2) limited sampling and
participant profiling; 3) limited data analysis and statistical testing; 4) inconsistent
reporting of the technical specifications of eye trackers and their related software. They
point out that these limitations can lead to a lack of standardization in analysing results
and to incorrect inferences. Their points have been echoed by Orero et al. (2018), who
call for a common framework and best practice for experimental research in AVT. They
indicate that methods such as eye-tracking, EEG, heart rate, etc. have been heavily
borrowed by AVT scholars from fields including psychology, psycholinguistics, and
cognitive science, where the experimental tradition has been established for a long time.
However, the application of these methods in AVT research is usually not as rigorous as
the fields from which they originate, with adverse consequences for the validity and
reliability of the research. Hence, they emphasize the significance of triangulation, and
recommend the combination of online (eye-tracking, EEG, etc.) and offline measures
(self-report scales, interviews, etc.), as well as quantitative and qualitative analysis for

experimental AVT research.
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2.4.2.2 Use of questionnaires

Relying solely on eye movements, it is impossible to deduce whether the difficulty of
comprehending subtitles will affect the success of viewers’ comprehension or not, or to
deduce their thoughts and feelings about what they see (Doherty et al., 2018). Doherty
and Kruger (2018) maintain that recent AVT research has tended to use mixed research
methods like eye-tracking, EEG (Electroencephalography), questionnaires, and surveys,
to study viewers’ cognitive process when viewing AVT products. It can be seen in the
studies mentioned in Sections 2.4.1 and 2.4.2, that eye-tracking is usually used along
with questionnaires in translation studies. Indeed, Toury (1995, p.228) points out that
the most common way to empirically study addressees’ response to translated texts is

through questionnaires.

Italian researchers have been particularly active in using questionnaires to study viewers’
perceptions and reception of subtitles, mostly to study the transmission of humour. In
2004, Chiaro carried out a study on Italian viewers’ perceptions of translated verbally
expressed humour in a North American TV series using an online self-reporting
guestionnaire. Viewers were asked to rate their understanding and also explain what
they had understood of each clip on the questionnaire (Chiaro, 2004). Similarly, Antonini
(2005) used questionnaires in her research project on Italian viewers’ perceptions of a
subtitled episode of the Irish TV series Father Ted. She focused on studying the visual
humour elements as well as the translated verbally expressed humour. Similar to
Chiaro’s research design, after viewing each clip, participants of Antonini’s study were

asked to rate their appreciation of the clip on two 6-item scales, and then they were
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asked whether they understood the humour in the clip and also explain it briefly. In 2007,
she adopted a large-scale online questionnaire to measure Italian viewers’ perceptions
of culturally marked items in dubbing (Antonini, 2007). In the same year, Chiaro carried
out another study on visual humour and verbally expressed humour (Chiaro, 2007). She
recruited both British and Italian participants and used questionnaires to compare their
humour responses. Her questionnaire contained two sections: Section A gathered
demographic information and participants’ attitudes towards comic films, in addition to
a self-evaluation of their sense of humour and their mood when doing the questionnaire;
Section B included two questions on each clip and a self-evaluation about participants’
responses to the verbally expressed humour in the clip on a 7-point scale. Bucaria (2005)
focused on comparing ltalian viewers’ perception of humour in dubbing (reduced
humorous elements) and subtitling (complete humorous elements) of an American TV
show. Her questionnaire was composed of three sections: the first section aimed to
assess viewers’ enjoyment of each clip, the second section aimed to ask whether viewers
found the clip funny or annoying on a 6-point scale, and they were asked to explain their
feelings in the third section. Bucaria and Chiaro (2007) distributed 150 questionnaires
to Italians who were shown a tape containing twenty excerpts from several TV
programmes dubbed into Italian. In this way, they studied the participants’
understanding of the culture-specific aspects of the AV content. To discover how
existing subtitle norms meet the needs of Italian viewers, Perego and Del Missier (2008)
turned to questionnaires to test readability, and to measure comprehension and the
recollection of images from a Hungarian film excerpt subtitled in Italian. Their
guestionnaire had two parts, one part on viewers’ opinions about the usefulness of the

subtitles and whether they paid attention to the subtitles (this part contained five
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questions on a 7-point scale and two multiple-choice factual questions); the other part
on viewers’ general comprehension about the content of the video, which contained 12

multiple-choice questions.

As with some of the Italian scholars mentioned above, Schauffler (2012) also studied
humour by using questionnaires. She investigated audience reception of different
strategies for subtitling English into German of a short animated film. The only
difference between the two subtitled versions lay in the fact that two different
strategies were used for wordplay translation. One was based on formal equivalence
but lost parts of the extensive humorous content of the source text, while the other one
was less formally similar to the source text but maintained more linguistic humour and
prioritised equivalence of effect. The participants were German native speakers with
various levels of English proficiency. Questionnaires were given to participants to
express their reactions after watching the film. Results show that the participants had
significantly better reception of the version that maintained more linguistic humour
than the one that lost parts of the humorous content. The findings indicate that the AVT

industry should adopt more flexible and creative translation strategies.

2.4.3 Discussion

From the literature discussed in Section 2.4, we can see that although Gambier (2018)

reports that reception studies of translated texts are still relatively scant, this area has

drawn more and more attention from scholars in recent years. Gambier’s three-R
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reception model has been adopted by a small number of scholars for studying viewers’
reception of translated subtitles with good results. However, it can be seen that none of
the reception studies is about the subtitles of MOOCs, they are all about films and TV
shows. Nowadays, MOOCs are pushing education to become more borderless.
Considering the fast-growing market for MOOCs and the increasing number of
worldwide viewers of MOOC videos, more research is needed to explore the use of

MOOCs and users’ reception of the translated subtitles for MOOC videos.

In addition, the majority of reception studies only focus on human-translated subtitles,
especially on comparing professional subtitles and non-professional subtitles. Here, it
has to be noted that there is no shared terminology for different types of subtitles yet.
For example, Orrego-Carmona (2015) refers to “professional subtitles” and “non-

III

professional subtitles”, Lee (2014) refers to “professional” and “amateur subtitling”, and
Secara (2015) refers to “traditional” and “non-traditional”. In this PhD research, the
terms ‘professional subtitles’ and ‘non-professional subtitles’ are used. It is important
to distinguish between the two, however, Orrego-Carmona (2016) points out that the
concept of professional translation is complex and there is no evidence in any literature
that a straight-forward boundary has been established between professionals and non-

professionals. He distinguishes the two groups by monetary reward and defines them

as follows (ibid., p.165):

“[P]rofessional translators are hired and paid as translators as opposed to
outsiders who do not receive payment for their translation. It is true that other
rewards might be obtained in non-professional translation settings (Fernandez
Costales, 2013; O’Hagan, 2011), however, when a translation is not paid for, the
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conditions under which it is produced, according to my definition, make it non-

professional.”
The author agrees with Orrego-Carmona’s definition and distinguishes the two groups
by monetary reward. Professional subtitles are produced by people who are hired and
paid for the work, while non-professional subtitles are produced by people who work
out of interest and do not receive any payment. Apart from comparing viewers’
reception of professional and non-professional subtitles, other types of subtitles are also
worth researching, for example, machine translated subtitles and post-edited MT
subtitles, which is the focus of this research. The primary reason for comparing the
reception of raw MT output, full post-edited output and human translation is due to the
recurrent theme: MT quality. The literature discussed in Section 2.2.4.2 has shown the
prevalence of MT nowadays, and Section 2.3 has revealed the fact that MT quality has
improved significantly over the last ten years. Claims are being made (e.g., Koehn, 2016;
Sennrich et al., 2016; Wu et al., 2016) that neural machine translation (NMT) will result
in higher quality raw MT output. However, post-editing is still necessary and has been
widely implemented by LSPs with the aim of improving the quality of the target text (see
Section 2.2.4.2). Meanwhile, previous work (e.g., Castilho et al., 2014; Doherty and
O’Brien, 2014) has shown that although raw MT output is less usable and acceptable
when compared with post-edited content, people can still successfully perform tasks
when reading raw MT content. In addition, whether MT can achieve quality equal to
that and take the place of a professional translator has also been the focus of
controversy (see Section 2.2.4.2). Therefore, the researcher includes raw MT, full post-
edited MT and human translation conditions in the research design. In addition, little

attention has been given to Chinese viewers’ reception of translated English subtitles,
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even though Chinese have been exposed to subtitles for a long time and fansubbing in
China is so popular. The existing studies on English to Chinese subtitles are mostly about
translation strategies; thus in the area of reception of translated subtitles, more
research is needed on the English-Chinese language pair. For all the reasons above, the
researcher chooses to study Chinese viewers’ reception of raw and post-edited machine

translated subtitles and human translated subtitles for English-speaking MOOCs.

As discussed, eye-tracking technology has been adopted in translation studies for over
ten years now. It has become a well-established method for measuring human cognitive
activities and has been widely adopted in reception studies of subtitles. Translation
scholars usually use eye-tracking, questionnaires and some other methods together as
a mixed-methods approach for reception studies of subtitles, and their results have
shown that this approach is effective and robust. The current research, therefore, uses
this mixed-methods approach to study machine translated subtitles, in an attempt to

gain new insight into both reception studies and AVT.

2.5 Conclusions

This chapter presents an overview of recent literature on MOOCs, subtitling, MT, and
reception studies. We can see that a number of research projects have been carried out
on subtitling audio-visual products by MT, but mostly focus on films and TV shows. Very
few are on MOOCs. As a special genre of audio-visual media, MOOCs are based online,

targeted to various people in various countries. MOOCs are developing quickly all over
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the world, including China. Some reports have shown that language is a barrier to many
users when learning via MOOCs. As the number of MOOC providers is increasing, there
is a large number of MOOCs to be translated, bringing about a considerable market for
subtitling MOOCs. However, the translation of MOOCs is mostly done by humans, either
by crowdsourcing online or by fansub groups. Given the large quantity of MOOCs and
the considerable demand for them, MT appears to be a logical solution, and this
provides the motivation for this research. Besides, with the exception of TraMOOC, little
research has been done on subtitling English-speaking MOOCs into Chinese, while this
language is the most spoken language in the world. Section 2.2.3 shows that the
development of MOOC s in China is in full swing, and the demand for translated subtitles
is considerable. With the expanding market for MOOCs in China, the English-Chinese
language pair deserves more attention from academia. Therefore, | would like to extend

this PhD research to Chinese as a target language and MOOC content.

Subtitling MOOCs by MT is a new trend and represents a potential means of distributing
more MOOC content internationally. The literature reviewed in this chapter shows that
in most cases, post-editing MT output is faster than translating from scratch, and post-
editing requires less effort than human translation. To investigate whether subtitling of
MOOCs by MT (and then post-edited) can be adopted on a large scale, more work needs
to be done on researching the establishment of trustworthiness, discovering the factors
affecting viewers’ reception, and most importantly, testing the quality of machine
translated subtitles. The next chapter will focus on the translation quality issue,

especially on the human and automatic evaluation of MT.
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Chapter 3 Translation Quality Assessment (TQA)

3.1 Introduction to TQA

Translation quality is always a topic that can induce a heated discussion. In the research
community, there is no commonly agreed definition for translation quality (Castilho,
2016). After reviewing various terms similar to translation quality assessment (e.g.:
translation control, translation evaluation, translation quality assurance, etc.), Thelen
(2008) concludes that the term itself is not important in the process of assessing
translation quality. According to House (2014, p.2), “translation quality assessment
means both retrospectively assessing the worth of a translation and prospectively

ensuring the quality in the production of a translation.”

According to House’s (1997) categorization, there are a number of approaches to TQA:
1) a subjective approach, proponents of which believe that translation quality depends
to a large extent on the translator’s subjective interpretation and transfer decisions; 2)
a behavioural approach, which is associated with Nida’s (1964) dynamic equivalence
theory and tends to be communication-oriented and takes readers’ reactions to
translation as the main criterion; 3) a linguistically-oriented approach, which considers
the source text as the key element in the translation process and focuses on the
systematic relationship between the source language and the target language; 4) a

functionalist approach, as opposed to the linguistically-oriented approach, which is

61



based on Vermeer’s (1978) skopos theory and considers the target text as the key
element in the quality assessment, in other words; it indicates that translation quality
depends on whether the intended function of the translation in the target language is
fully realized; 5) a descriptive approach, proponents of which believe that the target text
is considered an integral part of the target culture, not just the reproduction of another
text, and the importance of the source text is thus greatly reduced; 6) a
deconstructionist approach, proponents of which aim “to make politically pertinent
(and ‘correct’) statements about the relationship between features of the original text
and the translation text.” (House, 2001, p.246); 7) an interpretative approach,
proponents of which emphasize the communicative needs of the target audience and
believe that translation quality depends on the clarity and intelligibility of the translation,
as well as the acceptability of the translation in the target culture and the

communicative function of verbal or written discourse.

House herself employed the term TQA in two monographs: A Model for Translation
Quality Assessment (1977) and Translation Quality Assessment: A Model Revisited
(1997). Based on Halliday’s systemic functional grammar, House develops a general TQA
model that focuses on comparing the source and target texts. In 2014, she proposes a
new integrative model, in which she considers the relevance of cognition in TQA, and
also stresses the link between comparative pragmatics, globalization and her notion of
cultural filtering. Another translation scholar that needs to be highlighted here is Larose
(1998), who argues that the most important aspect of measuring translation quality is
the purpose of the translation. He emphasizes the context of a translation in his

approach and innovatively attempts to include human factors, for example, the working
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conditions of translators, into the assessment. However, House (2014) argues that
Larose’s model is not a worked-out model, because it is extremely difficult to include
the complexity of the real environment in any assessment, especially the actual working
conditions of translators. As she puts it, “the aim of uniting product and process

evaluation is just too difficult (or impossible?) to reach” (p.18).

With the increasing use of technologies such as eye-tracking, keystroke logging, and EEG
in translation studies however, it is not as difficult as before to study the human factors
of translation, or to look at both product and process in TQA. The researcher agrees with
Larose on the significance of context in TQA. As a matter of fact, TQA is carried out by
humans, so human factors necessarily play a role. As Zehnalova (2013, p.43) putsiit, “The
aim of TQA is not to produce absolute judgements or perfectly objective assessments.
Such goals are not attainable.” Rather, it needs to be targeted “for a specific situation,
a specific purpose and a specific audience” (ibid.). MOOCs are educational, so they need
to be accurate. An error could mislead thousands of students. Hence, MOOCs require a
high level of translation quality. However, similar to TED Talks, Wikipedia and Facebook,
the translation of MOOCs is usually carried out by amateur subtitling groups or through
crowdsourcing, which means the translator could be anyone, for example, a
government official, a college student or a professional translator. To the best of my
knowledge, there is no evidence of any organized professional translation of MOOCs so
far. From the literature described in Chapter 2, we can see that post-edited MT can be
faster than human translation, though this is not always the case. If the quality produced
is similar or does not differ much from human translation, this could be a good option

for subtitling MOOQOCs. Therefore, translation quality assessment forms an important
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topic for this PhD research. The rest of this chapter is organized as follows: Section 3.2
briefly discusses the quality assessment of human-translated subtitles; Section 3.3
revolves around an important part of this PhD research — quality assessment of MT, and
is divided into three sub-sections: human evaluation, automatic evaluation, and generic

frameworks used in industry; Section 3.4 provides the conclusion of this chapter.

3.2 Quality assessment of human-translated subtitles

As mentioned in Section 2.2.4, subtitling MOOCs is mostly carried out by humans,
including fansubbers, and crowdsourced translators using online platforms. Due to the

variety of subtitlers, how to assure the quality of subtitles is an important issue.

In regard to the TQA of professional subtitles, Jan Ivarsson and Mary Carroll (1998), two
well-known figures in the subtitling business, drew up the Code of Good Subtitling
Practice that has become a widely-used industry standard. Based on this code and other
related literature, Kuo (2014) discusses the theoretical factors that determine subtitling
quality from three dimensions: the temporal dimension, the spatial dimension and the
stylistic dimension. For the temporal dimension, she elaborates on the minimum and
maximum duration time of subtitles, and points out most subtitling service providers
follow the “six-second rule”, which turns out to be enough time for an average viewer
to read two full lines of subtitles (about 35 to 37 characters per line). She discusses some
literature concerning Chinese subtitling and argues that it seems reasonable to apply
the duration rules of English subtitles to Chinese subtitles. She also mentions that the

golden rule for spotting is that subtitles should keep pace with utterances as much as
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possible, and then discusses the pause between consecutive subtitles, overlapping
dialogue, the use of blank spaces between dash and text, etc. For the spatial dimension,
she stresses the importance of the safe area and position on the screen,*® the number
of lines, line length, font type, font colour and background. She argues that currently,
the practice for the positioning of subtitles is almost the same in most countries,
including Chinese-speaking countries. For the stylistic dimension, she took the actors’
tones, language register and offensive language in subtitling as examples, and concludes
that good stylistic quality means that the subtitler can combine the content and the form,
and convey the spirit of the original as much as possible but not beyond the client’s

stylistic constraints.

To investigate the practical elements that can affect subtitling quality, Kuo conducted
two rounds of online surveys with professional subtitlers, first with professionals in the
subtitling industry mainly from European countries, second with professionals working
with the Chinese language. She summarizes that remuneration, assignment deadlines,
the quality of support materials (scripts, genesis files, glossaries etc.), and subtitling
software programs, can all have an impact on the quality of the subtitles. She points out
that both preventive measures (adequate guidelines and support materials etc.) and
remedial measures (lexical and syntactic checks, verification of maximum reading speed
and number of characters per line, proofreading, feedback from clients etc.) can help

control the quality of subtitles.

40 The ‘safe area’ refers to the fact that “the lowest line of the subtitles should appear at least 1/12 of the total
screen height from the bottom, with a margin of at least 1/12 of the total screen width on both left and right sides
for the sake of eye movement and to make it easier for the audience to read the subtitles” (Kuo, 2014, p.78).
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Fansubbers enjoy more freedom than professional subtitlers, which means they are not
constrained by the conventions or norms set in mainstream subtitling (Cai, 2015).
However, Cai points out that too much freedom can cause high turnover in the
fansubbing group, since fansubbers can leave the group at any time without notifying
anybody. She also states that due to the intimate relationship between fansubbers and
fans, and the voluntariness of fansubbers, fans are usually tolerant of low levels of
quality. This point is questionable, since as time goes by, viewers have higher and higher
expectations of quality. Especially after the emergence of ‘Bullet Screen’, or ‘DanMU’, a
feature on online video sites in China and Japan that “allows the viewer to send real-
time comments, called bullets, that publicly fly across the screen when watching a video”
(Niu et al., 2019, p.1), it has become much easier and convenient for subtitlers to know
whether their work meets the demands of viewers, who usually send either
complimentary or snarky messages about the quality of subtitles on the screen. For
example, Figure 3.1 is a screenshot of a Japanese anime where there are some

complimentary messages on the screen, such as “F&2H FE 4" (the line in the yellow
box), “FEE XK T ” (the line in the purple box), which means “Well done
fansubbing” and “naughty fansubbers” (“naughty” is used in the literal sense for “ifZ”,

which has become Internet slang in China nowadays to mean someone is funny, or
humorous in a good way. Here it can also mean the subtitles are too free, although the

viewer likes them).
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Figure 3.1 A screenshot of bullet screen*!

Lv and Li (2015) point out that many fansubbers tend to value the entertainment effect
more than the accuracy of the translation. They call for new standards for fansubbing.
The entertainment effect of subtitles is also mentioned by Wen (2017), who points out
that fansub groups have the problem of re-creation. For example, some fansubbers
overused the strategy of domestication and translated “eBay” into “Taobao” (the largest
online shopping website in China), and “Skype” into “QQ” (an instant messaging
software in China). Wen argues that some fansubbers also like to comment on the
content of the video in their subtitles, for example, in the American TV show Desperate
Housewives, a main character passed away in the show and there was a line added by

the fansubber in the subtitles saying “May you continue to be calm and sexy in heaven.

41 Source of the screenshot:
https://www.bilibili.com/video/av26560497?from=searchandseid=4004799615723733034
(Accessed: 2 May 2019)
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Thank you for the smiles and tears you've brought us over the past five years”.%? As for
this kind of behaviour of the fansubbers, some viewers found it to be “very humane and
heart-warming”.* It can be seen that it is difficult to cater for all tastes. How to balance
the translation quality issue and the entertainment effect of fansubbing remains a
guestion. Meanwhile, every fansub group seems to have their own translation
guidelines, but questions such as “Who made those guidelines?” “Are they qualified?”

“Can the guidelines really assure the translation quality?” are worth pondering.

As for crowdsourcing, take OOPS (see Section 2.2.4.1) as an example. Due to the open-
door policy in accepting volunteer translators, translation quality is always a big concern
to OOPS. Whether OOPS should rely on an outside authority or get better reviewers for
quality assessment remains a hot topic in the OOPS forum, and the conversation on
improving quality continues at OOPS. Unfortunately, no one can come up with a final
answer to the quality issue (Lee et al., 2007). In 2004, OOPS set some rules regarding its
review process a few months after establishment. The review process requires that a
translator and an editor go through each assignment before publishing it online. In OOPS,
there are several measures being taken to establish trustworthiness: data triangulation,
peer debriefing, and member checking. When analysing how members negotiated
meanings and formed a collective identity in this online translation community, Lee et
al. emphasize the importance of ‘joint enterprise’ in Etienne Wenger’s concept of
Communities of Practice (Wenger, 1998). According to them, “As participants in the
various stages of the translation process define the joint enterprise, their responses to

and interpretations of these processes were always being negotiated” (p.11), from

42 Translated from Chinese to English by the researcher
43 Same as above

68



determining word definitions to more macro issues like quality control. The
fundamental question of the quality issue lies in whose knowledge is to be prioritized
and why, and another question is how to decide this and who should be the decision
maker. The leader of OOPS answered that all readers are proof-readers and everything
is forever up for discussion and modification. Some people call for standardizing the
terms and concepts, and the need for standards set by the authority. Lee et al. also argue
that the high level of autonomy of the community could be an impediment to effectively
managing quality. They remark that the OOPS community should consider the critiques
of ‘outsiders’ as a peripheral form of participation which could influence the identity and
sustainability of the community. The criticism and suggestions should be recognized and

used to support the community, but not to create a sense of defensiveness.

From the discussion of the three types of human-translated subtitles above, we can see
that TQA relies on both the internal negotiation and cooperation of the translation
community and the supervision and suggestions of the external audience and clients.
Quality control should be implemented throughout the whole subtitling procedure.
Standards and guidelines for translation are essential to the quality assurance of
subtitles and the sustainable development of any translation community. Meanwhile, it
has to be noted that the TQA process and standards will differ depending on the type of
product being subtitled. TV shows/Anime, for example, might have a freer approach to
subtitling, but MOOCs may require a more standard approach, given their aim and
audience. Therefore, while based on the general or widely-accepted standards for

subtitling, specific problems require specific analysis. As previously mentioned, there is
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no absolute standard for translation quality (Sager, 1989), because translation quality is

context dependent (Secarad, 2005).

3.3 Quality assessment of MT

Regarding MT quality evaluation, Mitchell (2015) reports that there are three major
strands: 1) human evaluation, which revolves around the two concepts ‘adequacy’ and
‘fluency’; 2) automatic evaluation, using measures such as BLEU, METEOR, and TER; and
3) usability evaluation, which provides insights from the perspective of end users and
plays a key part in determining adequacy. Here, Mitchell distinguishes between human
evaluation and usability evaluation, but in this PhD thesis, usability evaluation is seen as
a type of human evaluation. Meanwhile, there are frameworks (e.g. MQM) that can
potentially combine these two main approaches. Hence, this section contains three
parts: human evaluation, automatic evaluation, and generic frameworks used in

industry.

3.3.1 Human evaluation

When Microsoft claimed their neural MT system had achieved “human parity” for news
translation from Chinese into English (Hassan et al., 2018), it immediately raised
eyebrows in the academic community, notably in Toral et al. (2018) and Laubli et al.
(2018), who both question Microsoft’s claim and report that their research suggests the

claim surpasses the fact. Interestingly, “human parity” is a concept that was invented by
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the NLP (natural language processing) community rather than the translation

community. According to Microsoft, the definition of “human parity” is as follows:

“If a bilingual human judges the quality of a candidate translation produced by a

human to be equivalent to one produced by a machine, then the machine has

achieved human parity” (Hassan et al., ibid., p.2).
What Microsoft used for translation was the WMT 20174* news translation task from
Chinese to English. News translation has long been an interest of the MT community
because of its practical and commercial importance. Also, there is a wealth of parallel
data in this domain on the Internet, and related government-funded projects and
evaluation campaigns have a long history. Hassan et al. (2018), Toral et al. (2018) and
Laubli et al. (2018) all used human evaluation for the quality assessment of MT output.
Hassan et al. recruited bilingual annotators to evaluate the output of Microsoft’s MT
system by adopting a source-based direct assessment methodology. That is, for each
sentence, annotators were shown both the source text and the candidate translation,
and answered the question about the accuracy of the translation on a Likert scale.
Looking back on House’s (1997) categorization of approaches to TQA in Section 3.1, we
can see that Hassan et al. adopted a subjective approach and a linguistically-oriented
approach in TQA. Judging by their definition of “human parity”, the key to their
evaluation was the bilingual annotators, or “bilingual crowd workers”, as they called
them (ibid., p.15), without mentioning who the bilinguals were or how many they were.

Hence, it remains a question how reliable these bilinguals were. In a word, it can be seen

44 The Second Conference on Machine Translation (at EMNLP-2017): http://www.statmt.org/wmt17/ (Accessed: 5
December 2019)
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that Microsoft’s TQA is context dependent, their results are limited to the domain of
news translation and depend on the bilinguals they recruited (the human factors). More
in-depth discussion on the different aspects of human evaluation will be presented

below.

3.3.1.1 Human evaluation based on judgements at segment level

Castilho et al. (2018) discuss human evaluation from six perspectives: 1) adequacy and
fluency; 2) readability and comprehensibility; 3) acceptability; 4) ranking; 5) usability
and performance, and 6) evaluators. Adequacy is sometimes also named accuracy,
fidelity, correctness or precision in other literature (Mitchell, 2015). It refers to “the
extent to which the translation transfers the meaning of the source-language unit into
the target” (Castilho et al., 2018, p.18), while fluency refers to “the extent to which the
translation follows the rules and norms of the target-language” (ibid.). Doherty and
Kruger (2018, p.183) clarify that when applied to the field of AVT, adequacy “measures
the correspondence between the words uttered in the auditory mode and the words
appearing on screen (between auditory and written modes), rather than between text
written in a source and target-language (within the written mode)”. Adequacy and
fluency are the two most well-established TQA measures. As Denkowski and Lavie (2010)
put it, adequacy and fluency are two concepts that emerged very early in MT evaluation
and have been used consistently over the years. The ALPAC report in 1966 was an early
example of human evaluation of MT. The two characteristics used for evaluation were
intelligibility and fidelity (Pierce et al., 1966). Adequacy and fluency in Pierce et al. are

usually used together and assessed at the sentence level in the form of Likert scales
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(ibid.). The assessment of adequacy requires the evaluator to have some bilingual
proficiency, while that of fluency only requires the evaluator to be proficient in the
target language. The abovementioned research by Hassan et al. (2018) is an example of

recruiting bilingual evaluators for assessing the adequacy of MT output.

Readability is often used for evaluating the complexity of source/target text, and it
“relates to the ease with which a given text can be read by one or more person(s)”
(Castilho et al., 2018). Popular measures of readability are Flesch-Kincaid (Flesch, 1948;
Kincaid et al., 1975) and Dale-Chall (Dale and Chall, 1948). An example can be seen in
Perego and Del Missier (2008), who tested the readability of the Italian subtitles of a
Hungarian film. However, the researcher is not sure whether readability belongs with
human evaluation at all, because most readability scores are simply properties of texts,
and there is no human judgement involved, apart from the judgement involved in
creating the formulae. Comprehensibility “represents an attribute of the (source or
target) text which indicates how understandable it is for a reader” (Castilho et al., 2018,
p.19), thus comprehensibility changes based on the reader’s background or familiarity
with the text. Ranking is often used for comparing different MT outputs for the same
source text, and it is usually adopted for large-scale MT evaluation campaigns because
itis fast and efficient. Toral et al. (2018) adopted pairwise ranking to evaluate the output
of Microsoft’'s MT system. They evaluated sentences in order, not randomly, and they
showed all three translations of each source sentence to the evaluators at the same time

as well as the previous and next source sentences.
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Another example of human evaluation is described in Etchegoyhen et al. (2014), who
recruited professional subtitlers for a large-scale MT evaluation through SUMAT (see
Section 2.3.1). The process involved two rounds, a first round on quality evaluation, and
a second on productivity measurement. The round of quality evaluation included quality
rating, translation pair comparison, correlation measures, and error collection. The
feedback provided by subtitlers who participated in the evaluation includes both

positive and negative comments.

Ive et al. (2018) attempt to control MT quality at an early stage. They point out that in
order to achieve better MT output, human-computer interaction is usually carried out
after the fact. They propose a “Pre-Edition” protocol to conduct early resolution of
translation difficulties, so as to reduce downstream errors. They declare that their study
can help to address translators’ concerns about being replaced by machines, that
translators can contribute to the pre-evaluation of the text before MT and solve the

translation difficulties in the early stage to prevent MT errors in the later stage.

3.3.1.2 Human evaluation based on error classification

Before delving into the major strands, this section provides an outline of error

classification, which is of critical importance to both human and automatic evaluations.

Error classification is a good way of evaluating the quality of MT (Aziz et al., 2014).
Usually in human evaluation of MT, bilingual evaluators will assign a quality score for a

given task based on some criteria (Popovi¢, 2018). Here, the criteria refer to error
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schemes. Examples of simple error schemes can be seen in Farrus et al. (2010) and
Federico et al. (2014), with five and seven categories respectively. The two schemes are
quite broad (e.g.: category “Syntactic errors” and “Semantic errors” in Farrus et al., 2010)
and ambiguous (e.g.: category “Too many errors” in Federico et al., 2014), which is not
very helpful to identify the specific type of error, thus creating difficulties for improving
the MT system. Other schemes are more hierarchical, for example, two-level
hierarchical schemes can be seen in Kirchhoff et al. (2012), and Stymne and Ahrenberg
(2012); three-level schemes can be seen in Vilar et al. (2006) and Costa (2015). These
schemes all overlap, whether hierarchical or not. For the hierarchical ones, some
researchers put the same categories in different levels, for instance, Kirchhoff et al. (ibid.)
put “Missing words” in Level 1, while Stymne and Ahrenberg (ibid.) put it in Level 2.
Some hierarchical schemes have many categories on the first level, for example, there
are 12 categories in Level 1 in the scheme presented by Kirchhoff et al. (ibid.); some
schemes only have a few, for example, there are four categories in Level 1 in the scheme
presented by Blain et al. (2011). A more recent and widely-used hierarchical scheme is
called MQM (Multidimensional Quality Metrics), which will be elaborated upon in
Section 3.4. Lacruz et al. (2014) investigated intrinsic measures of MT quality and
conducted error classification from a novel angle. They followed the framework of the
American Translators Association (ATA) grading rubric, and classified MT errors into
mechanical ones (those that could be routinely fixed without reference to the source

text) and transfer ones (those that could be fixed only with reference to the source text).

A number of researchers use error classification to research the nature of or effort

involved in post-editing (De Almeida and O’Brien, 2010; Depraetere, 2010; Li and Zhu,
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2013), and the classification of post-editing operations, in turn, can benefit both manual
and automatic error classifications (Popovi¢, 2018). Popovic (ibid.) lists six challenges for
manual error classification: the annotator’s profile, consistency, number of error classes,
definition of error classes, unification and generalization of error typologies, and
annotating post-editing operations. To solve these challenges and ensure the TQA is
valid, apart from providing detailed guidelines to the evaluators, the inter-annotator
agreement (IAA), which is also known as inter-rater reliability, needs to be determined.
However in TQA, a low level of IAA is not uncommon (see Sections 3.3.1.3 and 4.2.3 for
more information). It could be the result of a low number of evaluators or the various
levels of their professional knowledge, which is often beyond remedy due to the
difficulty in recruiting adequately qualified evaluators. Nevertheless, a low IAA might
still occur even with a high number of evaluators, even if evaluators agree on most error
types, they may not agree on the severity level. While certain inconsistencies cannot be
completely avoided, precise guidelines and intensive training are necessary for human

evaluators regardless of their background (ibid.).

3.3.1.3 Human evaluation based on usability judgements

Castilho et al. (2018) call for usability tests for translated content. They point out that
both academia and industry rarely take end users into account when evaluating
translation quality, thus the acceptance of translated content has rarely been measured.
Van Slype (1979) states that MT acceptability can only be effectively measured by its
end users. Roturier (2006) echoes his point and argues that the evaluator of quality has

to be the real user of the translated text, in order to maximize the ecological validity of
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the evaluation study. Suojanen et al. (2015) point out that traditional TQA has the
problem of only focusing on the end product, which means any changes can lead to a
substantial loss of money and time. They thus suggest the user-centred translation (UCT)
approach, which emphasizes the central role of users in both the production and
evaluation of translation. They assert that the use of the innovative UCT model can help
the translation industry better face the competitive market and meet the needs of

clients.

The usability of MT output has been investigated in a number of studies (see Section
2.2.4.2). Similarly, performance-based measures (objective or subjective) are used to
assess how users use the final product or service with translated content. They provide
real usage data and are often adopted in the localization industry. Usability,
performance, and acceptability are user-centred concepts. Castilho et al. (2018, p.20)
treat acceptability as a part of the concept of usability and define it as “the degree to
which the target or output text meets the needs and expectations of its reader(s) or
user(s)”. A related term, more commonly used in AVT research, is ‘reception’. Section
2.4 has elaborated on viewers’ reception of subtitles, which is similar to usability

evaluation to some extent.

An example of usability evaluation for subtitles is the transLectures project (see Section
2.3.2). According to Orlic¢ et al. (2014), the quality of the subtitles was evaluated by five
undergraduate and graduate students of translation studies in a Slovenian university
through the transLectures player. The students participated in a two-phase evaluation

process with the help of a Spanish university. Whenever they spotted an error of
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transcription or translation, they could pause to do post-editing. In addition, the power
users and authors of transLectures were free to edit the translations and transcriptions.
After the two testing phases, the results were evaluated using RTF and WER (see Section
2.3.2 for their definitions). Another example is the ALST project, where Ortiz-Boix and
Matamala (2015) propose a quality assessment of post-edited and human translated
wildlife documentary films from English to Spanish at three levels: language experts’
assessment, dubbing studio’s assessment, and end users’ assessment. The end users’
assessment is the highlight of their research. Based on a mixture of holistic and analytic
approaches (Lommel et al., 2014), the language experts carried out the experiment with
three evaluation rounds. The dubbing studio received all the scripts and videos, and
made a professional recording according to standard procedures. A researcher made
observations and collected data on changes made by the dubbing director during the
recording process. Following Gambier’s reception model (2009), the last level of the
research was carried out with end users from three perspectives: understanding,
enjoyment, and preferences. Data was collected through both pre-task and post-task
guestionnaires. The pre-task questionnaire was designed to collect end users’
demographic information, while the post-task questionnaire was to collect their
comprehension, enjoyment, and preferences. Results show that human-translated texts
performed better than post-edited texts, but the difference was not significant and

could be considered not meaningful.

While it is important to do usability evaluation, Castilho et al. (2018) acknowledge that
evaluators for research-based MT quality assessment are mostly students and amateurs

who have never received any professional training due to limited resources. In fact, “it
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appears from the data available that professional or trained evaluators are the
exception in MTE tasks, rather than the rule” (p.23). They report that TQA may be
conducted individually, in groups, or in crowds (specifically referring to large-scale
crowdsourced evaluation campaigns). The more people involved, the more time and
money will be required, but the evaluation will have higher validity. Meanwhile, they
also admit that it is not really practical to conduct large-scale acceptability tests with the
real end users of MT. In fact, crowdsourcing evaluation is often the chosen option.
Graham et al. (2017) agree that crowdsourcing evaluation is more common with MT
now, especially for large-scale projects. Mitchell (2015) also agrees that crowd
evaluation is gaining popularity, usually with the aid of Amazon Mechanical Turk.%
However, it can be considerably subjective and inconsistent when evaluators have no
professional training. In this case, the results of their TQA usually have low intra- and
inter-annotator agreement (see the discussion at the end of Section 3.3.1.2). Meanwhile,
even evaluators who have received professional training can have a low inter-annotator
agreement. For example, Jia et al. (2019b) recruited 30 first-year postgraduate students
specialized in translation for comparing post-editing NMT output and human translation
(English to Chinese). The kappa scores for fluency and accuracy were 0.0334 and 0.0744
respectively, which indicates only slight agreement among the 30 evaluators based on
Landis and Koch’s (1977) standard. Why there was such low agreement is perhaps
because postgraduate translation students are still novices rather than experienced

professionals.

45 https://www.mturk.com (Accessed: 5 December 2019)
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It is a fact that human evaluation can result in a low inter-annotator agreement,
although it does not mean their TQA is useless, rather that there will be some impact on
the study’s validity. To better assess the quality of MT output, triangulation is necessary.
Saldanha and O’Brien (2013, p.23) endorse the practice of triangulation in translation
studies and acknowledge that it can help cross-check the results from different sets of
data. Therefore, a combination of human evaluation and automatic evaluation can be a

good choice. A discussion of automatic evaluation is thus provided in the next section.

3.3.2 Automatic evaluation

In 2002, IBM introduced the BLEU (Bilingual Evaluation Understudy) metric in the 40t
annual meeting of ACL and led MT evaluation to a new era. From then on, statistical MT
systems moved towards a rapid evaluation of their performance using automatic
metrics. BLEU is a precision-based algorithm for evaluating the quality of machine
translated text. Precision “denotes the proportion of Predicted Positive cases that are
correctly Real Positives” (Agrawal and Gupta, 2018, p.139). In MT, as Papineni et al.
(2002, p.312) put it, “To compute precision, one simply counts up the number of
candidate translation words (unigrams) which occur in any reference translation and
then divides by the total number of words in the candidate translation.” NIST
(Doddington, 2012) was developed at around the same time as BLEU, but is not as
commonly used. At a later point, Banerjee and Lavie (2005) introduced METEOR, a

Ill

related metric which measures both precision and recall. Recall “is the proportion of

Real Positive cases that are correctly predicted positive” (Agrawal and Gupta, 2018,
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p.139). While BLEU, NIST, and METEOR are string-based comparison metrics (comparing
MT output with one or more reference translations), other metrics exist that are based
on edit distance, such as TER and HTER. Before elaborating on TER and HTER, there is
one construct that needs to be explained: edit distance. As stated by Przybocki et al.

(2006, p.2038):

‘[E]dit distance’ is defined to be the number of modifications a human editor is
required to make to a system translation such that the resulting edited
translation contains the complete meaning in easily understandable English, as
a single high-quality human reference translation... Edit distance, as a Machine
Translation (MT) metric, is an intuitive measure of the rate of errors in MT output,
(number of errors, divided by number of reference words), with each edit viewed
as fixing an error.
As a commonly used and well-established metric to evaluate MT quality, HTER (Human-
targeted Translation Edit Rate) measures the edit distance between the machine
translated text and its minimally post-edited version produced by human (Specia and
Farzindar, 2010). Compared to fluency and adequacy, HTER is more complex and semi-
automatic (because it is based on post-editing, see Denkowski and Lavie, 2010). Snover
et al. (2009) argue that by using HTER, humans do not score translations directly, but
rather generate, via post-editing, a new reference translation that is closer to the MT
output but meanwhile retains the fluency and meaning of the original reference. This
new targeted reference is then used as the reference translation when scoring the MT
output using Translation Edit/Error Rate (TER) or when used with other automatic
metrics such as BLEU or METEOR (ibid.). TER is similar to HTER and it is easy to confuse

them. As Chatterjee et al. (2015, pp.158-159) put it, they both “measure the minimum

edit distance between the MT output and its correct version.” Their difference lies in the
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“correct version”, which “can be either a reference translation created independently
from the MT output (TER) or a human post-edited version obtained by manually
correcting the MT output (HTER)” (ibid.). TER is derived from WER (Word Error Rate), a

metric initially used for automatic speech recognition systems.

Castilho et al. (2018) provide an overview of automatic MT evaluation metrics. In
addition to almost all the above-mentioned metrics in this section, there are other
automatic evaluation metrics such as GTM, CHRF (Popovi¢, 2015), ULC (Giménez and
Marquez, 2008), MaxSim (Chan and Ng, 2008), RTE (Pado et al., 2009), TERp (Snover et
al., 2006) and wpBleu (Popovi¢ and Ney, 2009). Popovi¢ (2018) explained the similarities
and differences between Word Error Rate (Levenshtein, 1966) and Position-
independent Word Error Rate (PER: Tillmann et al., 1997), and assessed the automatic
evaluation tools Hjerson (Popovié, 2011) and Addicter (Zeman et al.,, 2011). She
discussed approaches like identification and analysis of unmatched patterns, and
checking and evaluating specific linguistic features. She acknowledges the effectiveness
of automatic evaluation tools because they are faster, cheaper and can achieve more
consistent results than human evaluation. She indicates that those tools can be used for
“estimating the distribution of error classes in a given translation output, as well as for
comparing different translation outputs. They can also facilitate manual error

classification by pre-annotation” (p.129), thus saving a lot of time and effort.

Although there are benefits to automatic evaluation metrics, such as helping to provide

objective and reliable results (Castilho et al., 2018) and those mentioned in Popovi¢

82



(2018) above, Way (2018) points out some limitations with them. For instance, BLEU is
often used at the sentence level and not aimed at measuring overall translation quality,
METEOR prefers longer MT output than the reference translation while TER prefers
shorter MT output. These limitations can affect the accuracy of the results, especially
when TQA is context-based. These automatic metrics lack the ability to evaluate articles
as a whole in context. Way also argues that usually only one reference translation is
provided for automatic evaluation, and implies that bad quality of this ‘perfect’ human
translation can lead to questionable evaluation results of an MT system. Hassan et al.
(2018) and Popovi¢ (2018) echo Way’s (2018) point by admitting automatic evaluation
relies too much on the reference translation, and the quality of the reference translation
can influence the result. Even if the quality of the reference might be fine, it may be just
one rendition of several possible, accurate renditions. Some of the automatic metrics
take this into account by allowing for more than one reference sentence (though they
do not usually check the quality of those sentences) (examples are Lin and Och, 2004;
Owczarzak et al., 2007; Qin and Specia, 2015). Castilho et al. (2018) state that the
automatic metrics work in a way that “is based on a number of assumptions that can
raise some concerns as to their actual value” (p.26), and “their ability to assess syntactic
and semantic equivalence in MT output is severely limited” (ibid.). In addition, they
recommend automatic metrics to be used to evaluate MT on a document level instead
of sentence/segment level in order to obtain more precise results. Koponen et al. (2012)
point out the shortcomings of HTER while conducting two experiments investigating the
connection between post-editing and cognitive effort. In the experiments, they
highlighted the post-editing time (TIME), seconds per word (SPW), keystrokes (KEYS)

and HTER as the main post-editing effort indicators. The results verify their point in that

83



HTER reflects what the final translation looks like, but it fails to reveal much about the

cognitive effort required to produce that final result.

As discussed here, there are both advantages and disadvantages of automatic
evaluation metrics, as with human evaluation discussed in the previous section. As Way
(2018) emphasizes, even though BLEU has many well-known limitations, it is still the
most popular metric used by MT system developers. Again, to assure the validity of TQA,

triangulation is needed and is adopted by the researcher for this PhD study.

3.3.3 Generic frameworks used in industry

Doherty and Kruger (2018) provide a detailed discussion of human and machine-
generated subtitles and captions. They remark that there is no international standard
for AVT quality assessment, and the assessment is largely based on specified industry
guidelines (see Section 3.3.3.1 for examples), varying by institution, media, language,
and country. Most LSPs have their own way of evaluating the quality of subtitles. In this
section, a discussion about the most popular industry approaches to TQA will be

provided, with a focus on the recent MQM model.
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3.3.3.1 Industry approaches

Translation service providers usually stick to standard approaches to assure translation
quality, such as the 1SO 17100 translation process standard, ISO 185874 process for
post-editing of MT output, and I1SO/TS 1166948 guidance for translation projects. For
ISO/TS 11669, Castilho (2016) states that it has provided guidance for the best practice
in all phases of a translation project. The standard contains 21 translation parameters
divided into five categories (source content, requirements for the target, production
tasks, environment, and relationships). In addition to the ISO standards, the European
Commission’s Directorate-General for Translation also sets good standards for
translation quality (Drugan et al., 2018), at least for institutional circumstances.
However, in the translation industry, the evaluation models adopted usually rely on
error-based approaches (Mitchell, 2015; Castilho et al., 2018; Lommel, 2018), which
allow translators, reviewers, or linguists to count and classify errors. In the late 1990s,
the industry started to use the LISA (Localization Industry Standards Association) QA
Model (Jiménez-Crespo, 2009), which consists of a series of error categories and three
severity levels (minor, major, or critical). The translation is scored by evaluators in terms
of how many errors it contains, and the translation is defined as ‘pass’ or ‘fail’ based on
a threshold set by the evaluator. Many translation companies have tailored their own
models based on this model. However, the major limitation of this type of model is the
‘one-size-fits-all’ approach (Castilho, 2016). TQA models are rather static and few
variables are considered, such as content type, communications function, end user
% https://www.iso.org/standard/59149.html (Accessed: 5 December 2019)

47 https://www.iso.org/standard/62970.html (Accessed: 5 December 2019)
48 https://www.iso.org/standard/50687.html (Accessed: 5 December 2019)
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requirements, context, perishability, or mode of translation generation (TAUS, 2017).
On the one hand, the ‘one-size-fits-all’ approach is helpful for standardization, but on
the other hand, it is difficult to meet the various requirements of localization projects.

After all, as mentioned in Section 3.1, translation quality is context dependent.

The SAE J2450% translation quality metric was created in 2001 and stabilized in 2016.
The metric consists of seven primary categories (wrong term, syntactic error, omission
and addition, word structure and agreement error, misspelling, punctuation error,
miscellaneous error), two subcategories (serious and minor), numeric weights for each
category, and two meta-rules to help users decide in case of ambiguity. The metric can
be used regardless of language or translation method. However, a feature of the metric

is that it does not measure errors in style.

In order to create a common standard framework that can meet the needs of users,
TAUS has partnered with a number of companies to develop the Dynamic Quality
Framework (DQF). *° Quality is considered dynamic because translation quality
requirements vary depending on the content type (e.g.: sales and marketing material,
patents, financial documentation, support content etc.), the purpose of the content, and
its end users. Using this framework, the quality issue can be considered in advance of
the translation process. Similarly, as part of the QT21 project,! drawing on the LISA QA
Model, an open source, custom quality assessment tool, MQM (Lommel et al., 2014),
was developed by DFKI (German Research Center for Artificial Intelligence) to address
49 https://www.sae.org/standards/content/j2450 201608/ (Accessed: 5 December 2019)

50 https://www.taus.net/evaluate/dqf-background (Accessed: 5 December 2019)
51 http://www.qt21.eu (Accessed: 5 December 2019)
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the difficulty of one-size-fits-all quality assessment and make it accessible to all. Later,
TAUS and DFKI agreed to harmonize DQF and MQM,>? and the newly harmonized model
can be used ‘stand-alone’ in all contexts (TAUS, 2015). According to TAUS (2016b,
Online), “Both the analytic method of DQF and the MQM hierarchy of translation quality

issues have been modified to share the same basic structure.”

3.3.3.2 MQMm

As Lommel (2018) and Eyckmans et al. (2009) put it, there are two approaches within
translation evaluation: holistic and analytic. The former involves evaluating translation
as a whole and evaluating its quality based on comprehensive criteria (see Garant, 2009;
Jiménez-Crespo,2009; Williams, 2013). With this approach, evaluators can quickly
determine whether the translation meets specifications (discussed later in this section)
and get an overall impression of the translation, but no detailed feedback or remedy can
be provided (Lommel, 2018). The latter is to analyse individual errors (see Phelan, 2017).
This approach is useful for identifying specific errors, but it is time-consuming and does
not provide an overall impression (only if you add up all the errors, which is also time-
consuming). In addition, training of the evaluator is required for this approach (Lommel,
2018). MQM supports both holistic and analytic approaches (ibid.), which is an

advantage.

52 https://www.taus.net/evaluate/qt21-project (Accessed: 5 December 2019)
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MQM is one of the latest initiatives that attempts to standardize TQA. It provides a
systematic framework for describing and defining metrics for evaluating the quality of
translated text and identifying specific issues within those texts (MQM, 2015).
‘Customisability’ is one of the key features of MQM: users can just use parts of the model
based on their needs (Castilho, 2016). Note that this feature was not initiated by MQM,
but already appeared in the study of Flanagan (1994), who presents a flexible and simple
classification system for errors in MT. MQM is flexible, but not simple. On the contrary,
it is very detailed and hierarchical. There are eight primary dimensions in the top level
MQM hierarchy. Each of them contains a number of issue types, listed as follows:
accuracy (18 issues), design (33 issues), fluency (39 issues), internationalisation (49
issues), locale convention (14 issues), style (7 issues), terminology (7 issues), and verity
(7 issues) (MQM, 2015). The simplified version of MQM, MQM Core (see Figure 3.2)
consists of 20 of the most common issue types arising in TQA (ibid.). It has to be noted
that when identifying these issue types, Lommel et al. (2014) took inspiration from some
existing metrics and tools, especially House (1997), thus many of them are similar with

those identified in House (ibid.).
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Figure 3.2 MQM Core (MQM, 2015)

The definitions of the categories in Figure 3.2 are presented in MQM. However, some of
the definitions are not very precise. Take the definition of “overly-literal” as an example:
it is defined tautologically as follows: “the translation is overly literal”.>® The repetition

IH

of “overly-literal” makes the definition non-sensical. Therefore, it is suggested to be
selective when referring to the definitions of the categories in the model. The editors of
the model were aware how problematic it is to standardize TQA; they try “to set forth a
set of criteria that all translations should follow, regardless of purpose or other
requirements” (Lommel, 2018, p.118). In other words, when designing TQA models,
most translation experts ignore a frequently mentioned issue in this chapter: context.
Or, in the words of TAUS, they ignore that quality is ‘dynamic’. To tackle this issue, based
on a functionalist perspective, MQM metrics are associated with a set of specifications

53 Available at: http://www.qt21.eu/mgm-definition/issues-list-2015-12-30.html#overly-literal (Accessed: 6
December 2019)
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that follow ASTM F2575-14, “which defines a standard set of 21 ‘parameters’ that
describe the information needed to complete a translation project” (ibid., p.119).
Therefore, before creating a customized MQM model, the creator needs to check the
specifications first, then add or delete the issue types in compliance with the
specifications. In this way, the evaluation process can be controlled from the very

beginning.

When conducting TQA with MQM, errors are classified as belonging to one of four
severity levels (the number in the parentheses refers to the weighted penalty points of
the severity): critical (100 points), major (10 points), minor (1 point) and none (0 point).
MQM also has a default scoring algorithm, which will be elaborated in Section 5.3.3.
Since its launch, MQM has been widely used in the translation industry and integrated
into the main CAT tools and TMSs (Translation Management Systems). Its users include,

for example, Trados, XTM Cloud, Mozilla, eBay, to name just a few (Lommel, 2018).

3.4 Conclusions

Following an introduction of MOOCs, subtitles, MT and reception studies in Chapter 2,
this chapter gives an overview of translation quality assessment, by both human and
automatic methods, and also an outline of existing TQA models, especially the MQM
model, which is adopted in this PhD research (see Section 5.3.3). It has been
emphasized a few times in this chapter that triangulation is an important tool for
research, a mixed-methods methodology is thus preferred to assure the validity of the

research. This approach will be elaborated upon in Chapter 4.
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Chapter 4 Methodology

4.1 Introduction

This chapter presents the methodology adopted in the research described in this thesis,
shared by both the pilot and the main experiment. The chapter is structured as follows:
Section 4.2 clarifies the mixed-methods approach adopted in this research, including

eye-tracking, questionnaires, and TQA.

4.2 A mixed-methods approach

A number of scholars (Onwuegbuzie and Teddlie, 2003; Teddlie and Tashakkori, 2003;
Creswell and Plano Clark, 2007) have discussed the benefits of adopting a mixed-
methods approach to research. Over twenty years ago, Frey et al. (1991, p.124)
proposed that combining quantitative and qualitative methods could help increase the
measurement of validity and reliability of studies, and emphasized the importance of
triangulation, which has been frequently mentioned in the previous chapter. Shreve and
Angelone (2010) also stressed the significance of triangulation for achieving reliable data
and results. Referring specifically to media audience research, Schrgder (1999, p.50)
points out that triangulation “usually implies that the researcher seeks primary data
about a research question in two (or more) different ways.” In this PhD research,

triangulation is used in a similar way to Schrgder (ibid.), to refer to the use of more than
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one method, and specifically to a combination of qualitative and quantitative methods,

to elicit different types of data about the reception of machine translated subtitles.

In recent years, a mixed-methods approach has been used in a number of translation
studies, especially when cognitive effort forms part of the research question. Usually,
mixed methods involving quantitative eye-tracking data and quantitative or qualitative
guestionnaire data are adopted for this kind of research. Examples can be found in
Caffrey’s (2009) investigation on the effects of an abusive subtitling procedure on the
perception of TV anime, Perego et al.’s (2010) analysis of the cognitive effectiveness of
subtitle processing, Doherty’s (2012) research on the effects of controlled language on
the reading and comprehension of machine translated texts, Secard’s (2015) findings on
creative spellings in subtitling, Castilho’s (2016) study on measuring acceptability of
machine translated enterprise content, and Filizzola’s (2017) work on Italians’

perception and reception of British stand-up comedy humour.

As for the current research, a mixed-methods approach is chosen because it is expected
that the combination of quantitative and qualitative methods will provide different
types of data that will help to explore in more depth the phenomenon being researched.
The mixed-methods approach of this research follows Morse’s (2016) mixed method

sequential design. As she put it (ibid., p.17):

“Sequential mixed method designs are those projects in which the supplemental
project is conducted after the core project has been completed.”
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Morse (ibid.) points out that sequential design is usually planned at the proposal stage,

when it is not, then it should be called emergent design, a subset of sequential design.

“Emergent design is a study in which the supplementary component is added
after the core component of the study is underway or completed and the
researcher realizes that the present study is inadequate and that additional
information — or answering a supplemental question — would greatly improve
the research.” (ibid.)
In regard to this research, eye-tracking and questionnaires are core, while TQA and
frequency analysis are supplementary. The researcher uses eye-tracking to elicit
guantitative and objective data on the cognitive processing of translated subtitles, and
guestionnaires and TQA tools to elicit qualitative, perception data regarding human and
machine translated subtitles. Frequency analysis is used to generate quantitative data
about these subtitles, from which qualitative inferences can be made. Eye-tracking data
was collected to assist in interpreting the behaviour of participants. It was analysed
using statistical tests, which supports the objectivity and reliability of the research.
Questionnaire data, on the other hand, reveals the traits and subjective experiences of
participants, which helps us to discover any links between their perception and
reception of subtitles (see Section 2.4). As supplementary methods, TQA and frequency

analysis were used to explore the difference between human translated subtitles and

post-edited machine translated subtitles.

Data from the supplementary component and that from the core component are

analysed separately, and the results of the former are incorporated into the results of
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the latter, so as to provide information and insight for the research findings of the latter

and improve the whole research (Morse, 2016).

Consistent with the prior relevant studies, the researcher believes that the combination
of eye-tracking and questionnaire can provide a robust set of methods to investigate the
perception and reception of subtitled AV content. The addition of TQA and frequency
analysis, which is new compared to previous studies, can help provide more insight from
a translation-product perspective. It has to be noted that the researcher used a
combination of just eye-tracking and questionnaires for the pilot study (see Section 5.2),
later, TQA and frequency analysis methods were added to the main experiment (see
Section 5.3). The reason for doing this is because when conducting the main experiment
with a larger sample, the researcher realized the study was inadequate and needed
additional information. Therefore, as the research matured, the ideas of doing TQA and
frequency analysis (supplementary component) emerged. They were thus added in an
attempt to explain findings of eye-tracking and questionnaires (core component). As
Morse (2016, p.15) states, “The supplementary component is regarded as
complementary to the core component of the project, providing answers of adequate

quality, so that researchers may progress with their research with certainty.”

In short, a mixed-methods study involving eye-tracking and questionnaire was used for
the pilot; and a mixed-methods study (of emergent design) involving eye-tracking,
guestionnaire, TQA and frequency analysis, was adopted for the main experiment. To
the best of my knowledge, these particular combinations of methods have not been

adopted in any other research on machine translated subtitles of MOOC content to date.
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In particular, the design used for the main experiment has not been seen in any other

source in translation studies.

4.2.1 Eye-tracking

Section 2.4.2.1 has reviewed the literature in which eye-tracking is used to investigate
AVT. Here, the description of an eye-tracker is reiterated as follows: “an eye-tracker is a
device that monitors and records the movement of an individual’s eyes... [it] contains
special diodes that reflect light off the pupil and monitor fixations, gaze paths and pupil
size as the subject interacts with an object on-screen” (O’Brien, 2006, p.185). It can be
seen in Section 2.4.2.1 that eye-tracking has been commonly used for exploring the
mental activities of viewers and their allocation of attention. For this research, on the
one hand, the eye tracker records gaze behaviour data from which participants’ shifts
of attention between subtitle and image can be inferred, the order in which parts of the
image are perceived, and how often subtitle regression (where the eyes travel back
across words already read) occurs. In this way, the perception of subtitled AV content
can be objectively detected. On the other hand, the eye tracker records data including
fixation duration, fixation count, visit count and visit duration that can reflect
participants’ processing effort when watching the subtitled AV content (see Section

2.4.2.1 for more information).

As mentioned in Section 2.4.2.1, the use of eye-tracking in reception studies is based on
the eye-mind hypothesis that what a person is looking at is strongly correlated to what
he/she is thinking about (Just and Carpenter, 1980), which suggests that eye movement

recordings can provide a dynamic track that shows the direction of a person’s attention
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relative to the visual display. Here, eye movements “exist in humans to either maintain
or shift an observer’s gaze between visual areas, while keeping the projected visual
image on a specialized, high acuity area of the retina” (Goldberg and Wichansky, 2003,
p.9). Measuring eye movements, such as fixations, can show how much is being
processed at the “point-of-regard”>* (Poole and Ball, 2006, p.206). The different eye-
tracking metrics generated may be related to the “subjective scales of perceived
workload” (Goldberg and Wichansky, ibid., p.8). As the cognitive workload increases,
the saccade®® or coverage on the screen decreases, which is consistent with a narrower
focus of attention (ibid.). If cognitive processing demands are difficult, fixation duration
may increase (Goldberg and Kotval, 1999). In some cases, visual attention may precede
or lag behind the current fixation point (Rayner and McConkie, 1976), thus reducing the
sensitivity of eye movement as an indicator of cognitive processing, for example, one’s
semantic processing is usually not synchronized with the perceptual stimulus input
when reading a text (Goldberg and Wichansky, 2003). Apart from this disadvantage, the
effect of eye-tracking varies significantly from person to person, an eye tracker can track
over 90% of eye movements of some people, but fails to track the eyes of others (this
problem was encountered by this research, see Section 6.2 for more information).
Researchers should bear in mind these issues before implementing an eye-tracking
experiment. Another thing that needs to be highlighted is calibration, which is of critical
importance for eye-tracking. It is conducted as the first step to see how much the

participant’s point-of-regard matches the corresponding location on the screen. During

54 Point-of-regard: point in space where a person is looking. Usually used in eye tracking research to reveal where
visual attention is directed. (Poole and Ball, 2006, p.216)

55 Saccade: an eye movement occurring between fixations, typically lasting for 20 to 35 milliseconds. The purpose of
most saccades is to move the eyes to the next viewing position. Visual processing is automatically suppressed during
saccades to avoid blurring of the visual image. (ibid.)
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the calibration process, there is usually a moving dot on the screen. The dot continuously
moves to a series of locations, usually near the corners of the screen, and the participant
needs to follow the dot and fixate the locations on the screen. Good calibration is a
prerequisite for valid eye-tracking. To ensure accuracy, it is better to conduct calibration

multiple times for each participant.

In regard to what data is gathered by an eye-tracker, as Goldberg and Wichansky (2003)

note:

“The eye tracking system gathers x/y location and pupil size information at
typical rates from 30 Hz — 250 Hz, with 60/50 Hz typical for usability evaluation
needs. Slower sampling rates do not provide sufficient resolution of visual
attention, especially for scrolling or other tasks involving moving visual targets.
Faster sampling rates can create a massive data reduction problem for typical
usability evaluations. The x/y sample locations are then further processed into
fixations, which may be assigned to experimenter-defined areas-of-interest on
the viewed display or scene. Fixations and saccades can be combined into
scanpaths®, providing further information about one’s cognitive processing
during a task...”
Here, “areas-of-interest” (AOI) is an analysis method used in eye tracking. Poole and Ball
(2006) state that in the practice of HClI (Human-Computer Interaction) studies,
researchers define “areas of interest” on certain areas of the screen or interface being
evaluated and analyse eye movements within those areas. In this way, useful
information, such as visibility, placement and meaningfulness of specific interface

elements, can be inferred from eye movement recordings, and then be used for the

better design of the interface. As with HCI studies, by using eye-tracking as a research

56 Scanpath: an eye-tracking metric, usually a complete sequence of fixations and interconnecting saccades. (ibid.)
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method, researchers studying the reception of subtitles also need to define “areas of

interest” (see Figure 5.1) before any further analysis of eye movement recordings.

The eye tracker used for this PhD research is the portable SMI REDn Scientific eye-

tracker (which collected data at a rate of 60 Hz). Reviewing the relevant literature on

eye-tracking, it is found that the definitions of eye-tracking metrics are inconsistent and

often have overlaps, both across researchers and manufacturers. Meanwhile, there is

also some terminological variation in the literature. Because an SMI eye-tracker was

used for this research, it has been decided to adopt the terminology defined by the eye

tracker manufacturer as follows (examples of the other terms for the same concept are

noted in parentheses):

Fixation Count: number of fixations inside the AOI (area of interest) (SMI,
2015, p.295).

Glance Duration: Saccade duration for entering the object + sum of all
fixation durations and saccade durations before the eyes begin to leave
the AOI = dwell time + duration of saccade entering AOI (SMI, 2015,
p.280). (This term corresponds to the ‘visit duration” in Castilho and
O’Brien, 2016, for example.)

Glance Count: number of glances to a target (saccades coming from
outside) within a certain period (SMI, 2015, p.295). (This term
corresponds to the ‘visit count’ in Castilho et al., 2014, for example.)
Average Fixation Duration: sum of durations of all fixations divided by

number of fixations in the trial (SMI, 2015, p.287). (This term corresponds
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to the ‘average fixation length’ in Alves et al., 2009, and the ‘mean

fixation duration’ in Castilho and O’Brien, 2016).

4.2.2 Questionnaires

This section focuses on discussing the advantages and disadvantages of questionnaires,
a widely-used measure in questionnaires — Likert scales, and the design of
guestionnaires which includes an introduction of the Technology Acceptance Model

(TAM).

4.2.2.1 Advantages and disadvantages

Questionnaires are perhaps the most common way of collecting data from people,
whether they are a small or a large group. According to Gratton and Jones (2010),
guestionnaires are ideal to collect a large volume of simple data, but unlikely to yield
more complex information. They have summarized the advantages and disadvantages

of questionnaire survey as follows (pp.128-129):

1) Advantages

e Accessibility: allows the collection of data with a low cost and make the
investigation of a large sample possible;

e Potential reduction in bias: a well-designed questionnaire can avoid bias
in the results, which may be the case in an interview;
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e Anonymity: respondents may feel more comfortable when answering
questions (especially sensitive ones) without the presence of the
researcher, thus may help improve the validity of the responses in certain
cases;

e Structured data: questionnaires provide highly structured quantitative
data that can be easily compared and converted into tables or charts for
statistical analysis;

e Increased time for respondents: participants can complete
questionnaires at any time and they can always go back to the questions
at a later time if they recall anything or want to correct answers.

2) Disadvantages

e Potential problems over complex questions: simple and clear questions
are preferred due to little opportunity for the respondents to seek
clarification;

e No control over who completes the questionnaire: the person who

completes the questionnaire cannot be controlled whether the
researcher specifies the respondent or not;

e No opportunity to probe: no opportunity to get back to respondents for
clarification;

e Potentially low response rates: response rates from questionnaires are
notoriously low, and this may have a bad impact on the reliability of the
study.

The role of questionnaires is to elicit the information needed to help researchers find
the answers to the objectives of the survey (Brace, 2013). The first task of any survey is
to determine the objectives to be answered (ibid.), which are correlated to the
researchers’ research questions. Before asking questions, the participants, in other
words, the sample, must be defined, and the sampling method and the data collection

medium (interviewer-administered interviews or self-completion survey) must also be
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determined (ibid.). Self-completion surveys can be based on paper questionnaires or
web-based self-completion, both of them having their benefits and drawbacks. For web-
based self-completion, as used in this PhD research, the advantage is that it can be
designed to have visual appeal and to allow participants to decide the time to complete
the questionnaire flexibly, and to answer questions more honestly with less social
desirability bias due to the absence of an interviewer; the disadvantage lies in that
because there is no interviewer present, no one can clarify a question or correct a
misunderstanding for the participant, which strengthens the requirements for the
guestionnaire designer to make the questionnaire “clear, unambiguous and engaging”
(Brace, 2013, p.28). Another disadvantage of questionnaires worth mentioning is that it
is a self-report method, so it can be very subjective. Again, this underlines the
importance of using a mixed-method approach, which can provide multiple types of

data for the research and lead to a more comprehensive result.

4.2.2.2 Likert scales

Questionnaires usually consist of a set of questions with a range of answers for gathering
structured®’ data. Open questions can also be included to allow participants to answer
guestions in their own way (Matthews and Ross, 2010). All the participants get the same
guestionnaires, and they are asked the same questions in exactly the same way. After
all, “the role of the questionnaire is to provide a standardized interview across all

subjects” (Brace., 2013, p.3). Different types of data collected through questionnaires

57 Structured: describes data, or a data collection method (such as an interview or questionnaire), in which the
questions are the same for each participant, and typically there is a common set of answers for each question.
(Matthews and Ross, 2010, p.201)
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are as follows: facts, descriptions, knowledge, opinions, attitudes/values, and
background information (Matthews and Ross, 2010). While some questionnaires are
factual and objective, researchers have developed ways to measure participants’

opinions, attitudes and values, for example, through the Likert scale.

The Likert scale is “a rating measure used widely in survey questionnaires to
assess respondents’ attitudes, preferences, and subjective responses to
statements. Developed by Rensis Likert, a set of items presents users with
statements and standardized response categories on a continuum, such as
strongly agree, agree, neither agree nor disagree, disagree, and strongly
disagree”. (Sullivan, 2009, p.293)
The goal of using a Likert scale is to measure the intensity of participants’ feelings about
a certain issue or theme (Bryman, 2016), or “single ‘latent’ variable (phenomenon of
interest)” (Joshi et al.,, 2015, p.398). In the questionnaire, the ‘latent’ variable is
expressed by the ‘manifested’ statements (Joshi et al., ibid.). Due to its measuring
purpose, scoring is connected to the Likert scale. For instance, “strongly agree” is
assigned a score of 5, indicating that the participant has a strong positive feeling towards
the issue, and “strongly disagree” is assigned a score of 1, indicating that the participant
has a strong negative feeling towards it. The Likert scale is usually a 5- or 7- or 9-point
ordinal scale. However, there is no consensus on the optimal number of scale points
(Brace, 2013). The only consensus is that it is between 5 and 10. Many researchers think
7 is the ideal number (Krosnick and Fabrigar, 1997), but there is also debate about that,
and whether extending the number to 10 or above increases the validity of the data.
When deciding the scale points, the questionnaire designer must take into account the

possible differences between these points and the ability of the participants to

distinguish these points (Brace, ibid.).
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When designing the attitude survey, some issues must be taken into account (Brace,
2013, p.99): a) whether or not the statement is balanced; b) whether it leads the
respondent to a specific answer; and c¢) how the addition or removal of wording may
affect how respondents answer. In regard to the number of statements in the attitude
survey, on the one hand, there should be sufficient statements to adequately address
all of the attitudes to be studied; on the other hand, the number shall not exceed the
participants’ boredom threshold, which varies according to their interest in the subject,

so as to avoid pattern responding (ibid.).

According to Bryman (2016), when considering whether a measure is reliable, one of the
prominent factors is the “internal reliability” (p.157), which means the statements that
make up the scale should be interrelated and consistent. In other words, they should
indicate whether participants’ scores on any one statement are related to their scores
on the other statements. Because the overall score of each participant is formed
through aggregating his/her answers to each statement, it is important to ensure
coherence across all statements. Many researchers use Cronbach’s alpha to test the

internal reliability.

“Essentially it calculates the average of all possible split-half reliability
coefficients. A computed alpha coefficient will vary between 1 (denoting perfect
internal reliability) and 0 (denoting no internal reliability). The figure 0.80 is
typically employed as a rule of thumb to denote an acceptable level of internal
reliability...” (Bryman, 2016, p.158)
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According to larossi (2006, p.11), after the questionnaire is finalized, it should be coded
immediately and a data entry form shall be developed. A good data entry form will have
built-in consistency checks to prohibit invalid entries. However, it is not easy to develop
a data entry form. It usually requires a professional programmer for the job because the
form has to include some intricate cross-references and checks (ibid.). Thanks to the
rapid development of technology, some online questionnaire websites, for example,
www.wijx.cn, which was used for this PhD research, has already provided this
consistency check service. By one click, researchers can simply get the Cronbach’s alpha

for all their questionnaires automatically.

4.2.2.3 Questionnaire design

There are some key issues to be considered when designing a questionnaire: the range
and scope of questions to be included, question types (open-ended, closed and semi-
open-ended), content of individual questions, question structure, question order,
guestion wording, layout and presentation of the questionnaire (Catley, 1999; Lancaster,
2007; Matthews and Ross, 2010;). Matthews and Ross (2010, pp.207-211) have

summarized the most common questions in questionnaires:

1) Yes/No question
This type of question is usually used for distinguishing between different groups
of respondents.

2) Which category? How many? How much?
This type of question is usually used when you want to ask the respondents
about themselves or a situation, and it needs to be presented in a way for the
respondents to answer it easily and accurately.
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3) Choose from a list
This type of question is usually used when you want the respondents to choose
one or more from a set of answers. A “tick all that apply” and an “other”
categories (often needs specification) are usually included.

4) Agree/disagree with a statement
This type of question is used for gathering respondents’ opinions, attitudes and
values, usually by Likert scale or rating scale.

5) Open question
This type of question is usually used for explaining an answer to a previous
question, or inspiring respondents to give their own ideas, or asking respondents
to add anything they want to say about the topic (in this case the question will
be put in the end).

6) Filter question
This type of question is usually used to help respondents find their own way

through the questionnaire, and researchers can thus ‘filter’ certain types of
participants based on whether a question is related to them or not.

From the literature reviewed in Section 2.4.2.2, it can be seen that questionnaires are
widely used for measuring viewers’ perception and comprehension of AV content. In
such questionnaires, most of the abovementioned question types are included. For
example, Likert scales are commonly used for viewers to rate their understanding of and
opinions about a video (Antonini, 2005; Chiaro, 2007; Fernandez-Torné and Matamala,
2016), multiple-choice questions are used for testing viewers’ comprehension of the
video content (Perego and Del Missier, 2008), and viewers are allowed to add comments
to explain their answers (Chiaro, 2004; Antonini, 2005; Bucaria, 2005; Schauffler, 2012).
In addition, questionnaires are also used for collecting participants’ demographic
information and their attitudes towards some specific type of videos (Chiaro, 2007).
Besides, in the experiment of Caffrey (2009), subjects were often asked to answer
guestions to rate the processing effort they required, either by answering directly about

how much effort they required to view a video, or by answering indirectly about their
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presumption of the relation between other values and processing effort. Therefore, we
can see that questionnaires can also be used as a complementary way of measuring

processing effort.

4.2.2.3.1 Technology Acceptance Model

To design questionnaires, especially those for user research on a particular technology,
a model can be drawn upon, which is the Technology Acceptance Model (TAM). This
model was firstly proposed by Fred Davis in his doctoral thesis in 1985. Davis (1985)
suggests that users’ motivation can be explained by three factors: Perceived Usefulness
(PU), Perceived Ease of Use (PEOU), and Attitude Toward Using the system. The attitude
of the user, in turn, was considered to be influenced by the other two factors, with PEOU
also having a direct influence on PU. During later experimentation stages, he refined his
model to include other variables and modified the relationships that he initially
formulated (see the first modified version of TAM in Davis et al., 1989; the final version
of TAM in Venkatesh and Davis, 1996; TAM 2 in Venkatesh and Davis, 2000). Meanwhile,
other researchers have also applied and improved TAM (see the extended TAM in
Venkatesh, 2000; UTAUT model in Venkatesh et al., 2003; TAM 3 in Venkatesh and Bala,
2008). TAM has evolved into a popular model in explaining and predicting system use
over time and has been cited in many studies that deal with user acceptance of
technology (Lee et al., 2003). For example, Schepers et al. (2005) conducted a research
project in a Dutch high-technology company. They modelled and tested two leadership
styles (transactional and transformational) as antecedents to PU and PEOU of new

technologies. In the surveyed company, transformational leadership positively
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influenced PU of the technology whereas transactional leadership did not display any
significant effects. Park et al. (2009) collected data from 16 institutions in Africa, Asia,
and Central/Latin America, and did a survey on using a digital library system. A path
analysis revealed that PEOU of the library system had a significant impact on PU, which

ultimately led to behavioural intention to use.

Van Raaij and Schepers (2008) report that the core TAM relationships hold just as well
in a Chinese setting as they do in Western countries. The majority of hypothesized
relationships are supported by the data. This suggests that, contrary to the findings of
Straub et al. (1997) and McCoy et al. (2005), but consistent with the findings of Ong et
al. (2004) and Pituch and Lee (2006), TAM does hold across cultures. Besides, Mao et al.
(2005) and Schepers and Wetzels (2007) discovers that PU seems important in Western
cultures, while PEOU has more relevance in non-Western studies. Obviously, different
research leads to different findings. In China, Qi et al. (2009) investigated the reasons
why people use mobile data services in China. They presented an extended TAM model
and tested it with the data collected from 802 mobile subscribers. Their findings
indicated that mobile subscribers’ PEOU had obviously positive influence on usage
attitude directly. It also positively affected PU. Additionally, brand experience also had
a large influence on subscribers’ attitudes towards mobile data services. This study
reports that sufficient training is still an important way to secure the adoption of
technology. Yoon (2009) explored the effect of Hofstede’s six dimensions of national
culture on consumer acceptance of e-commerce in China. He found that uncertainty
avoidance and long-term orientation had moderate effects on the relationship between

trust and intention to use, and masculinity also had a moderate effect on the
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relationship between PU and intention to use and the relationship between PEOU and
intention to use, while power distance and individualism had no significant effects. Guo
et al. (2010) researched the social network services (SNS) in China by the use of an
integrated model of centrality, trust and technology acceptance. Their findings suggest
that centrality, technology acceptance, familiarity and user trust are important variables
in users’ intention of using e-socializing services, and SNS providers should take factors
like the number of social ties, channel of service promotion and web interface design
into consideration when developing strategies. A study by Wu and Chen (2017) is close
to this PhD research. By integrating the technology acceptance model (TAM), task-
technology fit (TTF) model, features of MOOCs and social motivation, they proposed a
unified model to research Chinese users’ continued intention to use MOQOCs. They
recruited 252 Chinese MOOC users as participants and results show that PU and attitude
are key to the continued intention to use MOOCs; PEOU, task-technology fit, reputation,
social recognition and social influence have a big impact on predicting continued
intention, while PU is an important mediator of the effects on continued intention;
PEOU can be affected by individual-technology fit, task-technology fit, and openness;
PEOU and social influence have no major influence on attitude; and PU is not affected

by individual-technology and openness.

For this PhD research, the Technology Acceptance Model (TAM) was utilised for
designing the attitude survey. Some concepts in TAM, such as perceived usefulness,
perceived ease of use, perceived enjoyment, perceived quality, intention to accept the
technology, and compensation, have been borrowed for designing the statements in the

attitude survey (see Section 5.2.3). The definitions are as follows (Hu and O’Brien, 2016):
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Perceived usefulness: The degree to which a person believes that machine
translated subtitles would enhance his or her job performance.

Perceived ease of use: The degree to which a person believes that using machine
translated subtitles will be free of effort.

Perceived enjoyment: The extent to which the activity of using machine
translated subtitles is perceived to be enjoyable in its own right.

Perceived quality: The perceived level of the quality of machine translated
subtitles.

Intention to accept machine translated subtitles: A person’s behavioural
intention to accept machine translated subtitles.

Compensation: The degree to which a person believes that he or she has the
ability to comprehend machine translated subtitles using additional inputs.

From the literature reviewed on TAM (e.g.: Venkatesh and Davis, 2000; Legris et al.,

2003; Wu and Chen, 2016; Wu et al., 2007), it can be seen that there are rules to follow

for the questions used for investigating each concept. Examples are as follows:

1)

2)

3)

4)

Perceived usefulness:

Using the system/application improves my performance.
Using the system/application increases my productivity.

| find the system/application to be useful in my job.

| believe the system/application improves my performance.

Perceived ease of use:

My interaction with the system/application is clear and understandable.
Interacting with the system/application does not require a lot of my mental
effort.

| find the system/application easy to use.

Perceived enjoyment:
I think using the system/application shall be interesting.

| enjoy using the system/application.

Perceived quality:
The overall quality of the system/application is high.
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The system/application generally function well.
I’'m satisfied with the system/application.

5) Intention to use:
Assuming | have access to the system/application, | intend to use it.
Given that | have access to the system/application, | predict that | would use it.
| plan to use the system/application in the future.
| would recommend the system/application to my friends if they need.
6) Compensation:
| could complete the job using the system/application if there was no one around
to tell me what to do as | go.
| could complete the job if | could call someone for help if | got stuck.

| could complete the job if | have a lot of time.
| could complete the job if | had just the built-in help facility for assistance.

While the literature on questionnaires reviewed in this chapter helps the researcher to
structure the questionnaires and individual questions, TAM approaches help to create

the ‘content’ or ‘substance’ of those questions.

4.2.3TQA

Chapter 3 surveyed the approach to TQA taken in contemporary translation research.
This section will add to the discussion on what TQA method has been adopted for this
research. It can be seen that TQA plays a significant part in both MT and human
translation studies, and both in academia and industry. In this PhD research, TQA is used
as a supplementary method for the main experiment to gain more insight into the
unexpected results of the main experiment with participants receiving HT subtitles and
PE subtitles, and to explore the quality of HT subtitles and PE subtitles and their
differences, which is also why raw MT subtitles were excluded here. Besides, it was

believed that the quality of raw MT subtitles is the lowest of the three, while the
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significance of this TQA lies in ‘comparison’, it is not of great value to add raw MT

subtitles into it.

There are plenty of different TQA approaches and models for use. For example, the
MQM model that has been discussed in detail in Section 3.4.2. This model has many
advantages: it is recent, flexible, detailed and hierarchical. It can be customized, which
means users can just use parts of the model, add or delete issue types based on their
needs. Therefore, it has been decided to use this model for this research. More
specifically, the TQA metrics are customized and adapted from the MQM Core (see

Section 5.3.3).

According to Lommel et al. (2014, p.33), “Demonstrating a high degree of IAA is a
necessary step to showing that an assessment metric is reliable.” Cohen’s kappa
coefficient (k) is usually adopted for measuring pairwise agreement among annotators
who assess machine translated output (Bojar et al., 2014 and 2016; Lommel et al., 2014;
Klubicka et al., 2017). However, because of its ‘pairwise’ feature, it can only work when
not more than two raters (evaluators) are involved. When there are more than two
raters, some researchers still use Cohen’s kappa: they calculate the k between each pair
of raters and take the average score (Lommel et al., 2014). An alternative way is to use
Fleiss’ kappa, which assesses “the reliability of agreement between a fixed number of
raters when assigning categorical ratings to a number of items or classifying items”

(Graber and Matousek, 2010, p.288). Fleiss’ kappa is defined as follows:

111



where:

P4: the agreement by chance

P,: the average agreement between the raters

As Schmitt and Minker (2012, p.32) state, “the factor 1 — P, gives the degree of
agreement that is attainable above chance, and P, — P, gives the degree of agreement
actually achieved above chance.” According to Landis and Koch (1977), the
interpretation of k is as follows: 0.00-0.20 is slight, 0.21-0.40 is fair, 0.41-0.60 is
moderate, 0.61-0.80 is substantial, and 0.81-1.00 is almost perfect. It has to be noted
that the inter-annotator agreement for TQA can be considerably low (e.g.: 0.25 — 0.34

in Lommel et al., 2014; 0.35 — 0.55 in Klubicka et al., 2017).

In this research, ten evaluators completed the quality assessment. If Cohen’s kappa is
adopted, then the « for 45 pairs needs to be calculated in order to get the average score.
However, Fleiss’ kappa can be easily used for calculating the results of ten evaluators.
Therefore, it was decided to adopt Fleiss’ kappa for calculating IAA in this research (see

Section 7.3 for more information).
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4.2.4 Frequency analysis

Frequency is at the heart of corpus linguistics as a method (Ellis, 2002; Wray, 2002; Gries,
2010; McEnery and Hardie, 2011). Researchers are interested in absolute or relative
frequencies (e.g.: number of instances per million words) of a given word or multi-word
expression. Also, they are interested in comparing the distribution of words across
different corpora, or between two different expressions in one corpus (see Kilgarriff,
1996; Rayson and Garside, 2000; Oakes and Farrow, 2006; Gries, 2010). Methods based
on frequency are not as trivial as they might seem because researchers need to consider
whether they are dealing with lemmatised frequencies or frequencies across languages.
In this PhD research, the researcher was comparing monolingual frequencies, and the
language in study was Chinese, hence there is no need to discuss lemmatisation here.
The interest in conducting a frequency analysis emerged only after conducting the TQA.
The reason for doing so is to explain why no difference was found between PE and HT
subtitles in TQA. In order to get more insights, it was decided to conduct the frequency
analysis by using both an out-of-domain corpus and an in-domain corpus, which means
a corpus of general content and a corpus of subtitles. The motivation for comparing
strings (a given word or multi-word expression) from HT and PE subtitles to a subtitle
corpus on the one hand and a general corpus on the other hand was to find out how
consistent HT subtitles were with these two language varieties as compared to how

consistent PE subtitles were with the same two varieties.

As for what frequencies can indicate, Gries (2010, p.5) raised an example by looking for

two word forms “give” and “bring” in the British Component of the International Corpus
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of English (contains 1,061,263 words), returning 441 and 197 matches respectively.
Therefore, “give” has more occurrences than “bring” in this corpus. In the same way, in
a Chinese corpus, different strings will return a different number of matches, in other
words, different frequencies of occurrence. The interest of collocation of formulaic
language for psycholinguists is in its implications for an understanding of processing and
acquisition. Psycholinguists are interested in the collocation of formulaic language
because of its importance to understanding processing and acquisition (McEnery and
Hardie, 2011). If a form is seen as very frequent in a corpus, this is taken as
being ‘familiar’ to speakers of that language and if a multi-word string is frequent, the
same applies —this means they are easier to process than strings that are not so frequent.
This is especially the case with multi-word units. Higher frequency multi-word units
mean a text is easier to process than those that are less frequent. In the scenario of this
PhD research, the researcher was interested in the frequency occurrences of different
Chinese strings in one Chinese corpus. The strings that were chosen for analysis were
those for which an English word or phrase was translated differently in the human
translation and post-edited MT and played an important role in differentiating the two
translations. It has to be highlighted that the segmentation for this analysis is based on
the English word or phrase, rather than on Chinese n-grams, the length of which can

differ. For example, the PE output for “move about” is “&—3zf]” (1-gram), while the HT

output is “PU4bERE" (2-gram) (see Section 8.3 for more information).

It has to be emphasized that frequency analysis is a supplementary method for the main
experiment only. Here, raw MT subtitles were excluded again for the same reason as in

the TQA. Note that only the ten sentences with the lowest BLEU scores were analysed.
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Because the frequency analysis is just a supplementary method emerged after the
unexpected TQA results, and the lower the BLEU score, the greater the difference
between raw MT and the reference translation. Also, due to little post-editing was made
(though it was full post-editing) to raw MT subtitles, it was believed that a great
difference between raw MT and HT means a great difference between its post-edited
version and HT (see Appendix G). Therefore, only ten sentences with the greatest

difference between PE and HT were compared to obtain the most obvious results.
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Chapter 5 Design and Implementation

5.1 Research design

This research sets out to investigate machine translated subtitles’ impact on viewers’
reception of MOOC content. The main research question and main hypothesis can be

described as follows:

Main research question: is there a difference in reception between participants
who are offered raw MT subtitles and those who are offered full post-edited
subtitles or human translated subtitles?

Main hypothesis: participants who are offered full post-edited subtitles or
human translated subtitles will score higher on the reception metrics compared

with those who are offered raw MT subtitles.

As suggested above, the researcher is interested in the difference (if any) between
viewers’ reception of raw MT output, post-edited output and human translation. It is
assumed that the human translated content and full post-edited content is more
acceptable and comprehensible than raw machine translated subtitles. Hence, it is
assumed that people who are offered full post-edited and human translated subtitles
score higher on the reception metrics than those who are offered raw machine
translated subtitles. Moreover, it is also assumed that people who are offered human

translated subtitles score higher on the reception metrics than those who are offered
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full post-edited subtitles. The participants were divided into three groups for this
purpose. One group (Group RAW) was presented with raw machine translated subtitles,
one (Group PE) was presented with full post-edited subtitles, and another one (Group

HT) was presented with human translated subtitles.

5.1.1 Reception model

The concept “reception” is operationalized in this study using Gambier’s (2009) model,
which has been discussed in Section 2.4.1. Table 5.1 shows how Gambier’s classification

is implemented throughout the study.

Table 5.1 Reception Model and Associated Measurement Tools

Response Perceptual Attentional Eye-tracking
decoding processes

Reaction Psycho- Processing Eye-tracking and
cognitive level effort and comprehension

comprehension

testing

Repercussion | Attitudinal Attitudes and Attitude questions
issues and beliefs
sociocultural
dimensions

Response refers to the initial physical response of a viewer to an audio-visual stimulus,
in this case, the subtitle and the rest of the MOOC image. In the experiment in this study,
it was measured using glance count, glance duration, and fixation count, which indicate

where the viewer’s attention is directed. These data and other eye-tracking data were
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captured using an SMI REDn Scientific eye-tracker, which collected data at a rate of 60

Hz. (See Section 4.2.1 for a more detailed methodological discussion on eye-tracking)

Reaction involves the cognitive follow-on from the initial response, and is concerned
with how much effort is involved in processing the initial stimulus and what is
understood by the viewer. It was measured partly through average fixation duration, a
typical effort indicator in eye tracking, and partly through testing viewers’
comprehension of the MOOC content using specific questionnaire items. (See Section

5.2.3 for a more detailed methodological discussion on comprehension testing)

Repercussion refers to attitudinal and sociocultural dimensions of AVT consumption. It
was captured using targeted questionnaire items. (See Section 5.2.3 for a more detailed

methodological discussion on attitude survey)

5.1.2 Participants

According to the 2016 White Paper discussed in Section 2.2.2, in China, MOQOCs are
mostly popular among university students who are between 18 and 25 years old. Since
English is a compulsory subject in Chinese schools, most Chinese university students
have been learning English for more than 5 years. Most would therefore have some
knowledge of English, but their level of English proficiency varies considerably.

According to the English Proficiency Index 2018 issued by EF (Education First),>® a well-

58 http://liuxue.ef.com.cn/epi/ (Accessed: 3 March 2019)

118


http://liuxue.ef.com.cn/epi/

known international English education company, the index for China is 51.94 out of 100,
which indicates Chinese people have low proficiency in English, broadly speaking. In
terms of this index, China ranks 9 in the 21 countries in Asia, and 47 in the surveyed 88
non-native English speaking countries in the world. Taking this fact into account, in this
experiment, | decided to recruit Chinese undergraduates who have a low level of English
proficiency as participants. Note the participants here only refer to those who
participated in the main experiment. Participants in the TQA were a group of different

people and will be elaborated in Section 5.3.3.

As a PhD student myself, | recruited participants for the pilot and main experiment in
universities through my own networks, both in Ireland and China. More information
about the participants in the pilot is given in Section 5.2.1, while more information about

participants in the main experiment is given in Section 5.3.2.

5.1.3 MOOC video

The White Paper (HCR, 2016) discussed in Section 2.2.2 suggests that most Chinese users
of MOOCs prefer the length of a MOOC video to be 10-20 minutes. In order to be of
interest to a considerable number of potential participants, it was decided that the
MOOC used in the current research should be general and not specialise in the sciences
or the humanities. In addition, the MOOC must have no existing Chinese subtitles,
because if there were existing subtitles and they were included in the MT training data,

this would have an impact on the validity of the research. Imagine if there were existing
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human translated subtitles for this MOOC, and coincidently they were included in the
training data of the MT engine (Google Translate) used for this research, then if we use
this MT engine to translate the original English subtitles of this MOOC, the result is likely
to be influenced by the human translation that was previously used as training data. The

best practice is to ensure that test data has not been included in MT training data.

After consideration of these requirements, three MOOC videos on Coursera were
shortlisted as follows: “What is Physical Activity?”>° (6:59 in length) under the MOOC
“Sit Less, Get Active” (produced by The University of Edinburgh), “Decision Making and
Problem Solving in Organizations”® (10:02 in length) under the MOOC “Introduction to
Problem Solving” (produced by the University of California, Irvine Extension), and
“Welcome”®! (9:14 in length) under the MOOC “Influencing People” (produced by the
University of Michigan). All three MOOC videos have no Chinese subtitles (as of April
2017) and allow people to audit for free. Eventually, the first MOOC on the topic of
physical activity was selected for the following reasons: 1) it did not simply present an
instructor talking with slides, but consisted of various interviews and scenes with
sporting activity; 2) it was composed of vivid talks and colourful images and there were
many interesting shot changes; 3) speakers ranged from children to older people with
unfamiliar accents (for Chinese students). All of these features made the video

interesting and challenging for viewers with limited English, which made the use of

59 https://www.coursera.org/lecture/get-active/what-is-physical-activity-CyvKV (Accessed: 2 April 2017)

60 https://www.coursera.org/lecture/problem-solving/1-1-decision-making-and-problem-solving-in-organizations-
Sn8cY (Accessed: 2 April 2017)

61 https://www.coursera.org/lecture/influencing-people/01-01-welcome-8TWsi (Accessed: 2 April 2017)
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subtitles more important. The use of the video and transcripts in this research was

approved by Coursera.

5.1.4 Google Translate

The MT tool used for both the pilot and main experiment was Google Translate.®?> The
motivation for doing so was that MOOC users who need free translation are likely to
turn to free, online systems such as Google Translate, which boasts some 500 million
monthly users and translates over 140 billion words a day across 100 language
combinations (Turovsky, 2016). As Hu (2018) explains, the web page of Google Translate
is always accessible in mainland China, although other Google sites are blocked.
However, the mobile app of Google Translate was not launched in mainland China until
March 2017, when it was updated to version 5.8. In short, Google Translate is available

to Chinese users both on laptop and mobile phone now.

While customized engines have since been created for the MT of MOOC content (for
example, in the TraMOOC project as outlined in Section 2.3.2), these engines were not
sufficiently developed at the time the pilot and main experiment were conducted, and
Google Neural MT outperformed competing systems in the initial tests that | ran.

Therefore, it was decided to use the best available system at the time.

62 https://translate.google.com/ (Accessed: 3 April 2017)
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5.2 Pilot Study

Based on what has been discussed in Chapter 2 and the goal of this research (see Section
5.1), an initial methodology was developed to investigate viewers’ reception of MT
output (both raw and post-edited). For the consideration of the validity of this
methodology, the researcher made the decision to run a pilot prior to the main
experiment. It is good practice, especially in resource-intensive empirical research, to
conduct a pilot in which the researcher tests all the research instruments (technology,
guestionnaire items, etc.) before conducting the larger-scale experiment. The pilot

study for this research was conducted in April 2017.

Ethics approval was granted by the Research Ethics Committee of Dublin City University
prior to the recruitment of participants for the pilot study. The researcher recruited four
participants and divided them into two groups to compare the cases of users receiving
raw MT subtitles with users receiving full PE subtitles. Participants were first asked to
complete an online English test in order to identify their English proficiency level and a
pre-task questionnaire relating to their use of MT. They were then asked to watch the
selected MOOC video on a computer fitted with an SMI REDn Scientific eye-tracker and
to complete a post-task questionnaire relating to their comprehension of the video

content and attitudes towards the subtitles.

Section 5.1 has put forward the main research question and main hypothesis for this

PhD research. However, because the human translated subtitles were only included in
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the main experiment, the main research question and main hypothesis for the pilot

study are thus slightly different and presented as follows:

Main research question: is there a difference in reception between participants
who are offered raw MT subtitles and those who are offered full PE subtitles?
Main hypothesis: participants who are offered full PE subtitles will score higher

on the reception metrics compared with those who are offered raw MT subtitles.

Based on the reception model and the main hypothesis, several sub-hypotheses were

derived as follows:

Regarding “response”:

Hypothesis 1a: Less demand on attention is required if the subtitles are easy to process.

This hypothesis was measured by the glance count in the subtitle AOI of each video. The

higher the number of visits in AOl_SUB, the more attention participants were deemed

to give to the subtitles.

Hypothesis 1b: Relatively more attention is allocated to the image area (AOI_IMA) when

full PE subtitles are displayed than when raw MT subtitles are displayed.

As for this hypothesis, a comparison of glance count in the image AOI of each video was

conducted.

123



Regarding “reaction”:

Hypothesis 2: The level of comprehension is higher with full PE subtitles.

This hypothesis was measured by comprehension testing, which was part one (full score:
12) in the post-task questionnaire (see Appendix D1). Here, 1 was assigned to a correct

answer, while 0 was assigned to a wrong answer.

Hypothesis 3: Average fixation duration is shorter when full PE subtitles are displayed.

As indicated in Section 4.2.1, average fixation duration (or mean fixation duration) is
obtained by adding up the fixation duration in an AOI and dividing the result by the
fixation count in the same AOI (Orrego-Carmona, 2015). As Orrego-Carmona (ibid.,
p.191) puts it, “Mean fixation duration is commonly regarded as an indicator of cognitive

effort... not only in studies within Translation Studies but also in reading studies.”

Regarding “repercussion”:

Hypothesis 4: Attitudes are more positive among participants shown full PE subtitles

than those shown raw MT subtitles.

This hypothesis was measured by 14 attitude questions (see Appendix D1), which

constituted the second part of the post-task questionnaire. The questions were based
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on a five-point Likert scale. The data collected was coded into numerical values ranging
from 1 for “strongly disagree” to 5 for “strongly agree”. The higher the score, the better

the attitude to MT.

5.2.1 Participant overview (Pilot)

According to the research design, the ideal participants would be Chinese
undergraduates with a low English proficiency level since it is expected that these might
be typical users of MOOCs in English and in need of translated content, but unable to
pay for professional translation services. However, since the pilot was conducted in a
university located in an English-speaking country, it was difficult to find participants that
could completely meet the needs. Besides, the purpose of the pilot was mainly to test
the methodology to be implemented in a larger-scale experiment later. Four Chinese
participants were selected for the pilot study: a year-one PhD student (female, 27), a
final-year PhD student (male, 25), a post-doc (male, 33), and a final year undergraduate
(male, 22). All of them came from a science background. Three participants had
experience of learning via MOOCs, but none of them was familiar with the MOOC
selected for the pilot. The online English proficiency test® for identifying their English
proficiency levels follows the Common European Framework of Reference for
Languages. ®* Three participants answered 20 out of 25 questions correctly,
corresponding to level B2 (vantage or upper intermediate), and one participant

answered 15 questions correctly, corresponding to level B1 (threshold or intermediate).

63 http://www.cambridgeenglish.org/test-your-english/general-english/ (Accessed: 3 April 2017)
64 https://www.coe.int/en/web/common-european-framework-reference-languages/ (Accessed: 3 April 2017)
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5.2.2 Subtitles

The researcher of this thesis is an English specialist who has completed a three-year
professional translator training programme and has two years’ practical experience
translating English subtitles to Chinese for a fansub group in China. For the convenience
of the study, the full post-editing of the raw machine translated subtitles was done by

the researcher according to the post-editing guidelines issued by TAUS (2016a).

The number of subtitles for both videos (i.e. with/without post-editing) is 114. In order
to provide a reference translation for calculating the BLEU score, the automatic
translation evaluation of the raw MT output, a human translated version of the subtitles
for the video was produced by a Chinese person who is a professional high school English
teacher. By using the online Tilde BLEU score calculator® and taking the human
translated subtitles as a reference, the BLEU score for the raw MT subtitles was
calculated and found to be at 58.63%°®. According to Google’s interpretation,®’ if the
BLEU score is between 50 and 60, it indicates MT provides “very high quality, adequate,
and fluent translations”. Note that for calculating BLEU, both raw MT and HT subtitles
were adjusted to reach the same number (110). For alignment, the subtitles shown on
the video were still the original ones (114 for both raw MT and PE subtitles). Calculating

by the use of the tercom software (Snover et al., 2006), the HTER for post-editing was

65 https://www.letsmt.eu/Bleu.aspx (Accessed: 3 April 2017)
56 For Bleu scores, the high, the better (Vinyals et al., 2015).
67 https://cloud.google.com/translate/automl/docs/evaluate (Accessed: 3 April 2017)

126


https://www.letsmt.eu/Bleu.aspx
https://cloud.google.com/translate/automl/docs/evaluate

19.69%, indicating that the quality of the raw MT subtitles was relatively good since not

much post-editing was required.

As for the subtitling procedure, Aegisub® (version: 3.2.2) was used to convert the
original English subtitles into Chinese subtitles. FormatFactory (version: 4.1.0),% a
multifunctional media converter, was used to add Chinese subtitles to the video. When
subtitling the video, the norm that was adhered to was the Simplified Chinese (PRC)
Timed Text Style Guide by Netflix.”? According to this guide, the character limit is 16

characters per line, but this can be increased to 18 characters per line as needed.

5.2.3 Questionnaires

The researcher distributed two types of questionnaires for the pilot. One is the pre-task
guestionnaire, which was used to collect information about the participants’
backgrounds and prior behaviours, such as their consumption of MOOCs and MT,
exposure to subtitled content, and opinions regarding the quality of subtitles and MT.
Note that all pre- and post-task questionnaires were administered in Chinese and
translated into English in this thesis by the researcher. The reason why the
guestionnaires were administered in Chinese is that the participants were supposed to
have a low level of English proficiency, and correct answers could only be obtained if the

guestionnaire was designed in Chinese. The pre-task questionnaire is presented below.

68 http://www.aegisub.org (Accessed: 20 March 2017)

69 http://www.pcgeshi.com (Accessed: 20 March 2017)

70 https://backlothelp.netflix.com/hc/en-us/articles/215986007-Simplified-Chinese-PRC-Timed-Text-Style-Guide
(Accessed: 20 March 2017)
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1) Are you a native speaker of Chinese?

- Yes
- No
2) Age:
3) Sex:
- Male
- Female

4) What year are you in at university?

5) What is your major?

6) Do you have experience in using machine translation applications (Google
Translate/ Baidu Translate etc.)?
- Yes
- No

(If you replied ‘yes’, please go to question 7. If you replied ‘no’, please go to question
10.)

7) When did you start to use machine translation?

8) How frequently do you use it?

9) What do you think of the quality of machine translation?

10) Please indicate the reason why you don’t use machine translation.

11) Do you have experience in watching movies or other videos with machine
translated subtitles?
- Yes
- No
- Uncertain
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12) Do you have experience in learning via MOOCs?
- Yes
- No

(If you replied ‘yes’, please go to question 13. If you replied ‘no’, you can click on the
“Submit” and complete the questionnaire.)

13) Do you have experience in learning via MOOCs with machine translated subtitles?
- Yes
- No
- Uncertain

14) Have you studied the MOOC entitled “Sit Less, Get Active” before?

- Yes
- No

15) Do you believe the machine translated subtitles will adequately transfer the
meaning of the source text?
- Yes
- No

A question in a questionnaire has to have a reason and that should be linked to collecting
data that will serve to answer a specific research question. Using the data types
mentioned in Section 4.2.2.2, the type of data collected through this pre-task
guestionnaire should be facts and background information. This questionnaire aims to
collect all participants’ factual and background information, and filter out those that do
not meet our needs. Based on the question types summarized by Matthews and Ross
(2010) in Section 4.2.2.3, we can see that Questions 1), 6), 11), 12), 13), 14), and 15) are
Yes/No questions that are used for distinguishing between different groups of
participants. Among them, Questions 6), 12) and 14) are also filter questions, the
researcher can thus filter the participants based on the two questions on whether they
have experience in using MT/MOOCs or not. Although Question 14) belongs to the

Yes/No question type, the effect is to filter out those that have accessed the MOOC
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selected for this research, because if they had accessed it before, it would affect their
answers to the comprehension testing part of the post-task questionnaire and the
overall results. Questions 2) to 5) aim to collect demographic information of participants.
Questions 7) and 8) belong to the type “Which category? How many? How much?” and
aim to ask participants about themselves and their experience with MT. Questions 9)
and 10) are open questions for collecting participants’ opinions towards MT, Question

15) also has the same effects.

The second was the post-task questionnaire with two parts: comprehension testing and

attitude survey.

a) Comprehension testing

This section was designed to test whether there was any difference in the
comprehension of the MOOC between the two groups, which is linked to “reaction” in
Gambier’s model. Multiple-choice questions were presented here, and each question
offered four possible answers, with only one being correct. Each correct answer had a
one-point score attached to it while zero points were scored for an incorrect option. All
the questions were related to the key information provided in the subtitles throughout
the clip. Because the clip is less than seven minutes long, it was not easy to design
adequate questions. When designing the questions, it was kept in mind that the

guestions should not be too simple or too difficult, they must relate to the clip content
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and cannot be inferred from common sense. In the end, 12 questions were designed for

this part as below:

1) What counts as physical activity?
A. Dancing

Walking the dog

Climbing the stairs

Housework or gardening

All of the above

Mmoo

2) Which example below counts as a muscle strengthening activity?
A. Running
B. Yoga
C. Lifting weights at the gym
D. Gardening

3) Which of the following would NOT be considered as a sedentary behaviour?

A. Driving inyour car

B. Sitting at a desk working

C. Standing on the train to work
D. Reading a book on the sofa

4) Which of the following is not active transport?
A. Walking
B. Cycling
C. Driving acar
D. None of the above

5) Which of the following is not caused by sedentary behaviour?
A. Obesity

Type 2 diabetes

Eye disease

Some cancers

Premature mortality

Mmoo ®

6) Which of the following is not exercise?
A. Training to take part in a marathon
B. Walking along the pavement
C. Going to gym for strength training
D. Going to a yoga class
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7) According to physical activity guidelines, children should do 60 minutes of
activity every day, that’s

A.
B.
C.

Running
Jumping
Both of the above

8) According to physical activity guidelines, adults should

A.
B.
C.
D. All of the above

have moderate activity at least 150 minutes every week
have strength building activities
minimize the time they spend sitting

9) True or false: Doing moderate activity is enough to meet the physical activity
guidelines.
A. True
B. False

10) True or false: If you want to do physical activity only 10 minutes a day, 5
minutes a day, that's not going to be helpful.
A. True
B. False

11) True or false: Children get more active as they age.
A. True
B. False

12) True or False: Physical activity is a very specific subset of exercise.
A. True
B. False

This part contains multiple-choice questions (Questions 1) to 8)) and true-or-false
guestions (Questions 9) to 12)), which belong to the “fixed format questions” according
to Jensen and Mostrom (2012, p.49). As they put it, true-or-false questions have the
advantages of being “easy to write” and they “can be answered quickly” (ibid.), while
the disadvantages are participants have a high chance (50%) of getting it right, and it is
not easy to avoid ambiguity. The latter can be remedied by “focusing on the accuracy of
key names, actions, or concepts rather than on obscure points” (ibid.), which is exactly

what the researcher did in Questions 9) to 12). Regarding multiple-choice questions,
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they are used here for measuring comprehension and knowledge. The advantages are
they are easy to grade and process by computer. Jensen and Mostrom (ibid.) provide
their suggestions for designing multiple-choice questions as follows: avoid triviality and
irrelevance when writing distractors; do not overuse “all/none of the above”; refrain
from using words such as “always”, “never”, “all”, or “none”; avoid keeping the correct
options in certain places (e.g.: in the middle, such as position B or C) all the time; avoid
trick and complicated questions such as negatively worded options that test semantics
rather than knowledge, etc. The researcher accepted these suggestions when designing
the multiple-choice questions in the comprehension testing part. It can be assured that
all the questions are relevant to the video clip, none of them is too complicated or tricky.
There is no use of words like “always”, “never”, “all”, or “none” in the questions.
“All/Both/None of the above” has been used four times (Questions 1), 4), 7) and 8)).
Their use in these questions is not due to a lack of inspiration, but rather because they

are logically possible answers which force participants to make finer distinctions based

on the content of the video.

b) Attitude survey

This section of the questionnaire was linked to “repercussion” in Gambier’s model. It
was designed to record participants’ self-evaluation of their comprehension, processing
effort, reading ease and perceived enjoyment, and to find out if the reception level of
raw machine translated subtitles differed from that of full post-edited subtitles.

Questions were answered by both groups, for example, do they understand all subtitles?
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Are the subtitles easy to understand? Do they enjoy reading subtitles? 14 statements

were designed for the attitude survey as follows:

1) The subtitles allow me to fully understand the contents of the MOOC.
LI Strongly agree L] Agree [ Neutral [ Disagree LI Strongly disagree

2) The subtitles are useful to me.
[] strongly agree [] Agree [] Neutral [] Disagree [] Strongly disagree

3) The subtitles are easy to understand.
LI Strongly agree L] Agree [ Neutral [ Disagree LI Strongly disagree

4) Interacting with the subtitles does not require a lot of my mental effort.
[] strongly agree [ Agree [] Neutral [] Disagree [] Strongly disagree

5) lwould find it easy to get the information | need from subtitles.
LI Strongly agree L] Agree [ Neutral [ Disagree LI Strongly disagree

6) The subtitles are clear and understandable.
[] strongly agree [ Agree [] Neutral [] Disagree [] Strongly disagree

7) lenjoy reading the subtitles.
[ strongly agree [l Agree L] Neutral L Disagree [ Strongly disagree

8) | am satisfied with the subtitles.
[ Strongly agree [ Agree [J Neutral [ Disagree [ Strongly disagree

9) If I have a chance, | would use machine translation to translate English subtitles
in the future, because | know it will do a good job.
L[] strongly agree L! Agree L] Neutral [ Disagree [ Strongly disagree

10) | would recommend machine translation to my friends if they need to translate
subtitles.
[] strongly agree L] Agree [] Neutral [] Disagree [] Strongly disagree
| could comprehend the subtitles...
11) If there was no one around to tell me what to do as | go.

[ strongly agree L! Agree L] Neutral L Disagree [ Strongly disagree

12) If | could call someone for help if | got stuck.

L] Strongly agree [ Agree [J Neutral [ Disagree [ Strongly disagree

13) If | had a lot of time.
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[ strongly agree Ll Agree LI Neutral LI Disagree [ Strongly disagree

14) If | had just the built-in help facility (e.g.: online dictionary) for assistance.

[] strongly agree [ Agree [] Neutral [] Disagree [] Strongly disagree
As mentioned in Section 4.2.2.2, internal reliability is of critical importance for Likert
scales, and one method of testing it is by calculating the Cronbach’s alpha. Due to the
small sample of the pilot, the consistency check for the attitude survey was only
conducted for the main experiment, see Section 5.3.2 for more information. As
mentioned in Section 4.2.2.3.1, the statements in the attitude survey were designed
based on TAM. Concepts in TAM such as perceived usefulness, perceived ease of use,
perceived enjoyment, perceived quality, intention to accept the technology, and
compensation, have been borrowed for designing the statements. In this attitude survey,
all the statements were designed following the rules mentioned in Section 4.2.2.3.1.
Statements 1) and 2) were designed for studying participants’ perceived usefulness of
the subtitles, Statements 3) to 6) were designed for studying participants’ perceived
ease of use of the subtitles, Statement 7) was designed for studying participants’
perceived enjoyment of reading the subtitles, Statement 8) was designed for studying
participants’ perceived quality of the subtitles, Statement 9) and 10) were designed for
studying participants’ intention to accept machine translated subtitles, Statement 11)
to 14) were designed for studying the degree to which participants believe that they

have the ability to comprehend machine translated subtitles using additional inputs.
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5.2.4 Pilot study findings

This section includes a discussion on the findings of both the questionnaires and eye-

tracking experiment.

5.2.4.1 MT usage

Given the widespread use of MT nowadays, it is not surprising that in the pre-task
guestionnaire (see Appendix C1), all participants claimed they had experience of using
MT. More specifically, three of them used MT every day, and one of them used it three
times a week. One participant commented that “there is no reason for not using MT, it
brings a lot of conveniences to our life, though the quality is just so-so”. Three
participants rated the quality of MT as “average”, one participant answered that “MT
for long sentences is not accurate”. Regarding the experience of watching videos with
machine translated subtitles, two participants answered they had prior experience, the
other two were not sure, possibly because many Chinese people watch foreign videos
online, but sometimes there is no indication whether the subtitles are translated by a
human or by an MT system. In response to the question “Do you believe the machine
translated subtitles will adequately transfer the meaning of the source text?” two of the

four participants answered positively, while the other two answered negatively.”*

71 The original answers are in Chinese and translated into English by the researcher
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5.2.4.2 Data analysis

Two areas of interest (AOIs) were defined for analysis on the video: AOI_SUB (a small
rectangle surrounding the subtitles) and AOI_IMA (a large rectangle surrounding the

image area). Figure 5.1 shows an example of the two AOls.

Figure 5.1 Screenshot of Two AOIs (the orange rectangle is AOl_IMA and the blue one is AOl_SUB)

Regarding “response”:

Hypothesis 1a: Less demand on attention is required if the subtitles are easy to process.

The glance count in AOI_SUB for the group who were offered raw machine translated

subtitles (hereafter abbreviated as Group RAW), namely PO1 and P02, was hypothesized
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to be higher than the group who were offered full post-edited subtitles (hereafter

abbreviated as Group PE), namely P03 and P04 (see Table 5.2).72

Table 5.2 Glance Count in Subtitle AOI of Each Group

AOI_SUB

Group R ik 130

RAW 1y 95

Mean 112.5
P03 94

P04 96

Mean 95

Table 5.2 shows the related data exported from the SMI eye-tracker for the pilot.
According to the means, the glance count in AOI_SUB of Group RAW was higher (112.5)
than for Group PE (95), which corresponded to the hypothesis. However, given the size

of the group, no tests for statistical significance in differences were conducted.

Hypothesis 1b: Relatively more attention is allocated to the image area (AOI_IMA) when

full PE subtitles are displayed than when raw MT subtitles are displayed.

72 Note that the eye-tracking data of one participant was compromised because the eye-tracker lost connection with
her eye movements for the last minute of the video. As a result, data from only the first 530" (330,000ms) for all

participants was used for data analysis for this pilot study.
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Table 5.3 Glance Count in Image AOI of Each Group

Group WXl 129

RAWS 1y 106

Mean 117.5
P03 93
P04 94

Mean 93.5

According to the means in Table 5.3, Group RAW was higher (117.5) than Group PE

(93.5). It is not possible to support Hypothesis 1b with this result.

Table 5.4 Fixation Count in Both AOIs of Each Group

AOI_IMA AOI_SUB

Group ol 335 634

RAWS i 17 434 363

Mean 384.5 498.5
P03 479 413

P04 264 387

Mean 371.5 400
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Table 5.5 Glance Duration [s] in Both AOIs of Each Group

AOI_IMA AOI_SUB

Group o8 142.84 176.30

RAW S 17 187.49 96.26

Mean 165.17 136.28
PO3 190.14 93.26

P04 173.18 135.00

Mean 181.66 114.13

Nevertheless, Table 5.4 shows that for fixation count, Group RAW had a higher number
in both AOIs than Group PE. For glance duration, Table 5.5 shows that Group PE’s
average was higher at a mean of 181.66 s vs. 165.17 s for Group RAW in AOI_IMA, and
was lower than Group RAW in AOI_SUB. This means that while Group PE had a lower
fixation count, they spent longer on average in the AOIl_IMA than the other group.
Considering Group RAW also had a higher glance count and glance duration in AOI_SUB,
we can infer that the raw MT subtitles might be of lower quality than the full PE subtitles,
so that Group RAW had to keep visiting the image area for help, while the image could
not provide enough information for them to comprehend the MOOC content, they also
had to keep visiting subtitles and spent more time processing them because of their low
guality. However, according to the BLEU score and HTER score mentioned in Section
5.2.2, the quality of raw MT subtitles is not low. Therefore, what the eye-tracking data
shows is contradictory to what the BLEU and HTER indicate. This result may be caused

by the small size of the two groups.
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Regarding “reaction”:

Hypothesis 2: The level of comprehension is higher with full PE subtitles.

Table 5.6 Comprehension Testing Results of Each Group

Group B S v

RAVVE I 1 F 2
PO3 10
P04 9

The results are presented in Table 5.6. and show that Group RAW scored higher than
Group PE, which was contrary to the hypothesis. In addition, the English proficiency level
of PO1 was the lowest (15 correct out of 25); however, he achieved the highest score for
comprehension testing. Again, this unexpected result may be due to the small number

of participants, however, and would be addressed in the larger-scale experiment.

Hypothesis 3: Average fixation duration is shorter when full PE subtitles are displayed.
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Table 5.7 Average Fixation Duration [ms] in Both AOIs of Each Group

AOI_IMA AOI_SUB

Group N} 388 251

RAWS 17 395 237

Mean 391.5 244

P03 351 178
P04 625 328
Mean 488 253

According to Table 5.7, this hypothesis was not supported by the results, because

compared to Group PE, Group RAW had lower average fixation duration in both AOls.
Regarding “repercussion”:

Hypothesis 4: Attitudes are more positive among participants shown full PE subtitles

than those shown raw MT subtitles.

Table 5.8 Attitude Survey Results of Each Group

Group B e

Go\A P02 61
P03 60
P04 57
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The results are presented in Table 5.8. In contrast to the hypothesis, it shows that Group
RAW scored higher than Group PE, which means the attitude of Group RAW towards
MT was better than Group PE. Again, this result may be simply due to the very small

sample size.

5.2.5 Reflections

The hypotheses were not all supported by the results, but one of the reasons could be
the small number in the sample. Early indications were that the use of raw MT subtitles
does not negatively affect comprehension, attitude or cognitive processing when
compared with the presentation of full PE subtitles. However, we also recall here that
the main objective of the pilot experiment was to test the methodology. As for the main
experiment, more than 60 participants would be recruited, and ANOVA (analysis of
variance) and t-tests would be used for statistical analysis in order to show the likelihood

that the results occurred by chance.

Regarding the post-task questionnaire, Participant 01 commented that he could answer
some questions in part one without watching the video, which indicated that the
guestions needed to be modified, to make it more likely that participants’ answers to
comprehension questions would be based on information they had managed to glean
(or not) from the video subtitles, rather than on their prior knowledge. Participant 01’s
comment is also a reminder that a high comprehension score does not necessarily mean
that subtitles are of good quality. The converse is also true: a low comprehension score

does not necessarily mean that the subtitles are of poor quality; after watching a MOOC
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video, viewers might not remember all the content well, and they might not be focusing
on the video all the time when they watched it. Put briefly, memory, concentration, and
even the IQ of the participant, could all be possible independent variables that had an
effect on the results of part one. While the latter problem is difficult to solve, two
possible adjustments to the research design were considered to deal with the first
problem: either change the MOOC video to a more technical one; or refine the
guestionnaire with more appropriate questions. The second option was taken, that is,
the post-task questionnaire would be altered to make it less possible to answer the

questions using common sense.

As for part two, the attitude survey, again, a possible reason for the unexpected results
could be that the quality of raw MT subtitles and full PE subtitles was not significantly
different, since the HTER was only 19.69%. According to the pre-task questionnaire,
generally speaking, all participants had a positive attitude towards MT. The BLEU score
for raw MT subtitles was good. Hence, there is a reason to believe that participants’
attitudes might not have changed much after watching the video. It is worth
emphasizing that the pilot tested the technology and the questionnaire, and that it was
run in only two conditions, as this was all the researcher needed to do such testing. The

results of the pilot were never going to be of interest given the sample size.

It was decided to include human translated subtitles for the video as an independent
variable to determine whether there are differences between machine translated and
human translated content. The human translated subtitles were the ones that were

used as reference translation for calculating the BLEU score in Section 5.2.2. In the pilot
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study, it was found that the segmentation of subtitles might be a confounding variable.
Hence, the subtitles of the three types were readjusted in order to better follow the
Netflix guidelines. After that, the number of lines of subtitles was 135, 138 and 141, for
raw MT, PE and HT respectively. The difference in the number of subtitles is because for
the same source sentence, MT, PE and HT can have different outputs, and one can be
shorter/longer than another one. In order to follow the character limit (18 maximum),
for instance, one line of the raw machine-translated version was cut into two lines, but

the corresponding line of the post-edited version was not. See the example below:

Source:
And this seems to be even in individuals who are achieving physical activity
recommendation.

Raw MT (18 characters in total, one line):

RMFEEALIGEFAENHEEN DA

PE (21 characters in total, two lines):
BEERLIMFAEFNIA
WIFRE XM ER

HT (22 characters in total, two lines):

FHEZALEITHNSEESNHA

PFHHEXMER
In addition, based on the results of the pilot, the researcher made some revisions (see
below) to the first part of the post-task questionnaire, which is the comprehension
testing part, while the attitude survey remained the same without edits; thus the post-

task questionnaire used for the main experiment was the revised version (see Appendix

E1).
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Question 3 in the pilot was removed due to the fact that it was too easy to
answer:

Which of the following would NOT be considered as a sedentary
behaviour?

A. Driving in your car

B. Sitting at a desk working

C. Standing on the train to work

D. Reading a book on the sofa

Two new questions were added to increase difficulty:

Which of the following benefit of physical activity is not mentioned in the
video?

A. It can help reduce our risk of multiple diseases.

B. It can help us to maintain healthy weight.

C. It can help us to improve the quality of our life.

D. None of the above.

Which of the following statement about physical activity is not right?

A. ltis any movement that uses energy.

It is not structured.

B.
C. Iltis different from exercise.
D. Itis pursued for fitness benefits.

5.3 Main experiment

The main experiment was conducted in two mid-sized universities (Anhui Normal
University and Tongling University) located in Anhui province, China, during October
2017. Compared to the pilot, the main experiment was based on a larger sample size. In
total 66 participants who were not from the School of Foreign Languages were recruited
as participants for the main experiment. Prior to recruitment, ethics approval was
granted from the Research Ethics Committee of Dublin City University, in line with the

requirements of all three universities.
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5.3.1 Similarities and differences with the pilot

The pre-task questionnaire, MOOC video, eye tracker, the MT system, and the English
proficiency test adopted in the main experiment were the same as those used for the
pilot study. The major difference between the pilot and main experiment arises in the
types of subtitles being studied; that is, alongside raw machine translated subtitles and
post-edited subtitles, human translated subtitles were added to the main experiment.
Other differences lie in the segmentation of subtitles and the post-task questionnaire,

as mentioned in Section 5.2.5.

5.3.2 Conduct of the experiment

Participants were divided into three groups to compare the cases of users receiving raw
MT subtitles with users receiving full PE or HT subtitles. The procedure of the main
experiment bears a close resemblance to the pilot. There are three steps as follows in

the main experiment:

Step 1: Pre-task questionnaire and English proficiency test

The pre-task questionnaire was conducted through (o] 2 (www.wjx.cn), a Chinese

website providing an online survey service. Participants who either had already watched
the selected MOOC video or did not meet the requirement for English proficiency would

be removed from the experiment.
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Step 2: Eye-tracking

Participants were divided into three groups: Group HT, Group PE and Group MT. They

were asked to watch a MOOC video on a laptop with an eye-tracker.

Step 3: Post-task questionnaire

The post-task questionnaire was also conducted through [8]% £ . The questionnaire

included two sections: comprehension testing and attitude survey. The list of questions

can be found in Appendix E1.

Only Step 1 was conducted without the supervision of the researcher. Most participants
completed Step 1 using their mobile phones in their dorm or other places. Steps 2 and
3 were carried out in an independent room on campus (an office free from disturbances)
under supervision of the researcher, one participant at a time. In Anhui Normal
University, 48 undergraduates were recruited as participants, of whom 45 completed
the full experiment. Due to unknown reasons, the eye-tracking failed to track three of
the participants to a level that was of acceptable quality. In Tongling University, 18
undergraduates were recruited as participants, of whom 16 completed the full
experiment, and two participants only completed the first step. In summary, 66
participants from two Chinese universities were recruited for the main experiment, 61
of whom completed the full experiment. To compare the cases of users receiving
subtitles in the three different conditions, the 61 participants were randomly assigned

to three groups: 24 participants were in Group PE — this group would watch the video
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with full PE subtitles; 22 participants were in Group RAW — this group would watch the
video with raw MT subtitles; and 15 participants were in Group HT — which would be
provided with the video with HT subtitles. The consistency check of the 61 post-task
guestionnaires (the attitude survey part) was conducted by using the automatic built-in
service on the questionnaire website. The result of the Cronbach’s alpha was 0.854,

indicating a high reliability of the questionnaire data (see Section 4.2.2).

5.3.3TQA

As mentioned earlier, TQA and frequency analysis were used as two supplementary
methods in the main experiment only, which were adopted post-hoc to see if further

explanations for the reception metrics could be established.

For TQA, the researcher adopted the MQM Core (Section 3.4.2) and customized it in
order to suit this research. The fact that professional translators are not usually involved
is a negative feature of evaluations, hence it was planned to recruit professional
translators (certified or registered in a translation agency) and conduct the TQA for this
research on a group-based level (in other words, at an initially individual level where the
scores are then grouped and averaged). In this way, several evaluators can be involved
and the averaging of their scores will balance the personal biases. In order to balance
limited resources with the need for a high number of evaluators, it was decided to
recruit 10-20 evaluators for this study, and all of them would evaluate both the HT
subtitles and PE subtitles. Because the research was carried out in Dublin where not

many Chinese professional translators could be reached, the original plan of recruiting
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professional translators was difficult to carry out and the researcher had to compromise.
As a result, some native Chinese students who major in translation studies (mostly) in
Xi’an Jiaotong-Liverpool University, an international joint university (between the
University of Liverpool and Xi’an Jiaotong University) based in Suzhou, China, were
contacted by the researcher. Rather than professional translators, it would be more
appropriate to call the students translation novices or trainees. The researcher liaised
closely with 12 students and all of them agreed to participate in the TQA eventually. The
application for research ethics approval was approved by the DCU Research Ethics
Committee (REC).” Before processing the data, each participant was assighed a number
and those numbers would be used throughout the research project to store, process
and present the data. To measure the English proficiency level of the participants, the
researcher adopted the Cambridge online English proficiency test (same as the pilot),
and only those who achieved a B2 level or above (corresponding to achieving 18 points
or more in the test) were considered eligible evaluators. In the end, ten of the students

passed the English test. All of them evaluated both the HT subtitles and PE subtitles.

Figure 5.2 shows a screenshot of the work interface of the evaluators, which was
designed by the researcher. In Figure 5.2, Chinese words in the header row are glossed
in red in English, and the original source-language sentence and its two translations are
also labelled in red (in rows 2, 3 and 4). These English glosses and labels are provided for
the convenience of the reader of this thesis. The Chinese evaluators saw only Chinese

on their interface. On the left side, it can be seen that the English source text comes first,

73 REC Reference Number: DCUREC/2017/053
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and two Chinese translations named “Translation 1” and “Translation 2” follow. In this
way, the evaluator would not know which one was PE or HT. The reason for not
identifying the source of the two translations is because evaluators may presume the
HT output is better than PE output, thus leading to biased and unreliable quality
assessment. Also, the two types of subtitles are in randomized order to prevent

participants seeing a pattern during the evaluation.

B C Eror1 Ermortype Severity Eror2 Errortype Severity
MRl MR PEE MR HRRN PER

Physical activity is any movement that uses energy. SOUICE
WikL RIS R 6 Rdisa), Translation 1 il YN ] B
VIR SIRiEahiE R R IETEE), Translation 2
And being physically active is important for people of all ages.
k1 RESEORRRENTAFRHAEE. RighE 5 2
VIR, RESREE IR R B AR RE,
Physical activity can help reduce our risk for multiple diseases such as coronary heart disease, type 2 diabetes, some types of cancer.
ViR SEE UM RIS FAMARR, MR, JRBRA, SR,
Wik HIEDRMEL RS HERNAR, RO, RS, LEE, LR AR R
It can also improve our bone health, help us to maintain healthy weight, and also improve our overall quality of life.

Bk CERUERNATRRE, WHRNEFRENKE, FLEREARNEMEE BRI AR L SEHRMA iBiE L
ViR EOEUGERNG R, MSRIRFREORE, SFRERINNRREER R,

Figure 5.2 Screenshot of the QA work interface

The translation quality categories used for this TQA are adapted from the MQM Core
(see Figure 3.2), because MQM is one of the latest initiatives that attempts to
standardize TQA that provides a systematic framework for describing and defining
metrics for evaluating the quality of translated text and identifying specific issues within

those texts (see Section 3.3.3.2).
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Table 5.9 Translation quality categories in this study

Addition
Accuracy Mistranslation
Overly-literal
Omission
Fluency Grammar
Spelling
Style Style
Locale Locale-convention
convention
Terminology Terminology
Others Others

Table 5.9 shows the customized translation quality categories and sub-categories used
in the evaluation component of this study. The definitions of the categories are cited
from MQM as below. However, the definitions themselves often seem tautological or
circular, or they are often just paraphrases of the term used to label the category (e.g.:
overly-literal, spelling, and style). Besides, the definitions in MQM may not be entirely
appropriate in the context of MT. Despite these issues, on balance, MQM was judged to
be a suitable metric and its categories and definitions were adopted, with some

customisation for the context.

» Accuracy: Accuracy issues address the relationship of the target text to the
source text and can be assessed only by considering this relationship. Changes in
intended meaning, addition and omission of content, and similar issues are
considered under this category.

e Addition: The target text includes text not present in the source.

e Mistranslation: The target content does not accurately represent the
source text content.

e Overly-literal: The translation is overly literal (e.g.: A Hungarian text
contains the phrase Tele van a hocipéd?, which has been translated
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as “Are your snow boots full?” rather than with the idiomatic
meaning of “Feeling overwhelmed?”).

e Omission: Content is missing from the translation that is present in
the source.

» Fluency: Fluency includes those issues about the linguistic “well-formedness” of
the text that can be assessed without regard to whether the text is a translation
or not.

e Grammar: Issues related to the grammar or syntax of the text, other
than spelling and orthography.

e Spelling: Issues related to spelling of words (e.g.: The German word
Zustellung is spelled Zustetlugn).

» Style: The text has stylistic problems (e.g.: The translation of a light-hearted and
humorous advertising campaign is in a serious and “heavy” style even though
specifications said it should match the style of the source text).

» Locale convention: Issues in locale convention relate to the formal compliance
of content with locale-specific conventions, such as use of number formats. If
content is otherwise correctly translated and fluent but violates specific locale
expectations (as defined in the translation specifications), it is addressed in this
dimension. This dimension does not cover issues related to whether the content
itself is appropriate for the locale (these issues are covered under verity).

» Terminology: Terminology issues relate to the use of domain- or organization-
specific terminology (i.e., the use of words to relate to specific concepts not
considered part of general language).

» Others: Issues that do not belong to any of the issue types listed above (defined
by the researcher).

Compared to MQM Core (Figure 3.2), we can see that for this research, in regard to the
translation quality categories, it has been decided to remove the issue types
“untranslated” under “accuracy”, and “grammatical register”, “typography” and
“unintelligible” under “fluency” from the MQM Core, because the researcher had
scrutinized all the subtitles before conducting TQA with the evaluators, and it was found

that there were no errors of “untranslated”, “typography” and “unintelligible”, for the

subtitles were all translated into Chinese language in plain format without typos. Also,
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the MOOC video consists of interviews and voice-over about sports, and the language
used by speakers is informal and mostly non-specialized. The translated subtitles are
consistent with the source text and do not have any incorrect use of grammatical

markers of formality, that is why “grammatical register” was removed.

“Inconsistency” was removed because in our quality assessment, the two types of
subtitles are in randomized order. “Style” was retained because our subtitles are
idiomatic and informal, and the translation should adhere to the style of the original text.
“Locale convention” was included because due to the difference in punctuation
between Chinese and English (the MOOC video in this study was made in UK), the locale
convention is necessary for evaluation. For example, when separating a series of the

same kind of things, a comma is used in English while a slight-pause mark “. ” is used

in Chinese. The use of this special symbol is similar to “/” in English, see Example 5.1

(this example is taken from the subtitles) as follows:

Example 5.1:
English: So, and we know that higher levels of sitting are linked with obesity and

an increased likelihood of developing type 2 diabetes and cardiovascular disease
and some cancers, and even premature mortality.

Chinese: PTIL, FATAMEALAR T SF=EMERE, EMMEAE 2 BRERRE. (O
ERmMELEE BEETRIRT RN,
“Verity” issues relate to “the suitability of content for the target locale and audience”.
The content of the MOOC video is suitable for the Chinese locale and audience, thus
“verity” was removed from the categories because there was no evidence of such an

issue emerging. “Terminology” was included because it relates to “the use of domain-
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or organization-specific terminology”. The MOOC video used for this study is about
sports and health, and domain terminology is included (though not much), thus this
issue is worthy of inclusion. For example, “physical activity” is a specialized term in the
area of health, however, it is not that ‘specialized’ and is easy for people to understand,
the same is true of other terms in the video. Hence, even though the MOOC video
contains some domain terminology, this does not contradict my earlier suggestion that
the MOOC selected was general and not specialized (see Section 5.1.3), because the
subject is so close to people’s daily life. “Design” is not included because it is “related to
the physical presentation of text, typically in a ‘rich text’ or ‘markup’ environment”.”*
The evaluators were seeing the subtitles just on the TQA work interface on their
computers, and the subtitles used for TQA were all in plain text, thus there is no need
to take this issue into account. It has to be noted that the issue type “overly-literal” is a
sub-issue of “mistranslation” in the MQM model, however the two issues can usually be
properly differentiated and the definition of “mistranslation” in MQM would not apply
to a “literal translation”. Also, considering MT has long been criticized as being literal
(Coldewey, 2018; Hofstadter, 2018), it has been decided to highlight the issue “overly-

I"

literal” and treat it as parallel with the issue “mistranslation”. The category “others” was
added in order to provide the evaluators with an option were they to find an issue that

does not belong to any of the listed issue types.

74 Available at: http://www.qt21.eu/mgm-definition/definition-2015-12-30.html (Accessed: 6 December 2019)
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When conducting the quality assessment for the two types of subtitles, the severity
levels were also taken from the MQM metric (MQM, 2015). The scoring algorithm below

is cited from MQM:

TQ =100 - TP + SP

where:

TQ = quality score

The overall rating of quality

TP = penalties for the target content

Sum of all weighted penalty points assigned to the target text

SP = penalties for the source content

Sum of all weighted penalty points assigned to the source text

All penalties are relative to the sample size (in words) and are calculated as follows

(assuming default weights and severity levels):

TP =

Issuesminor + Issuesmajor X SeverityMultipliermajor + Issuescritical x SeverityMultipliercritical

Word count (target)

where:
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Issuesminor = Number of issues with a “minor” severity
Issuesmajor = Number of issues with a “major” severity

Issuescritical = Number of issues with a “critical” severity

It can be seen from the scoring algorithm that the quality of the source text is also
considered in the MQM model, because if the source text has problems, it will
undoubtedly affect its translation. However, after scrutinizing the source text, no issue
was detected, thus it was not necessary to examine the source text in the TQA.
Therefore, the source penalties are by definition 0 and do not count for or against the

translation’s quality score. The scoring algorithm for the TQA is therefore as follows:

TQ=100-TP

5.3.4 Frequency analysis

As mentioned in Section 4.2.4, because the frequency analysis is a supplementary
method, it was decided to use the ten sentences for which the HT and the MT differ
most. Hence, only the ten sentences with the lowest BLEU scores were analysed. The
strings that were chosen for analysis were those for which an English word or phrase
was translated differently in the human translation and post-edited MT. The corpora
used for analysis are SogouT’® (out-of-domain) and OpenSubtitles’® (in-domain). SogouT
is @ monolingual (Chinese) corpus, consisting of pages crawled from all domains, and
containing 5,463,795 sentences. Its data is collected from 130 million original web pages

75 http://www.sogou.com/labs/resource/t.php (Accessed: 18 November 2018)
76 http://opus.nlpl.eu/OpenSubtitles2018.php (Accessed: 18 November 2018)
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of various types from the Internet. The corpus was mainly built by Sogou Labs, which is
affiliated to the Sogou company, one of China’s top three search engines. OpenSubtitles
is a collection of parallel corpora of over 60 Ilanguages compiled from
http://www.opensubtitles.org/, a large database of movie and TV subtitles. While as
mentioned in Section 2.2.5.2, OpenSubtitles.org includes lots of fansubbing subtitles,
which are of unknown quality (Miller and Volk, 2013), the corpora have been frequently
used as datasets for training MT systems (e.g.: Banerjee et al., 2012; Wotk and Marasek,
2015; Sennrich et al., 2016; Toral and Way, 2018). For this research, the researcher used

the Chinese data in their ZH-EN corpus, which contains 16,316,804 Chinese sentences.

Two tools were adopted for calculating the frequency occurrence of strings. First, Jieba”’
was used for the segmentation of subtitles. Jieba is a Python Chinese word segmentation
module, popularly used by researchers for Chinese word segmentation (e.g.: Ye et al.,
2015; Day and Lee, 2016; Zhang et al., 2018). After the segmentation of subtitles, NLTK
FreqDist’® was used for calculating the frequency occurrence of strings. NLTK FreqDist
is also a Python module, used for encoding frequency distributions that count the
number of occurrences of each outcome of an experiment. It is usually adopted by NLP
(Natural Language Processing) researchers for analysing corpora and calculating the

frequency of word/phrase (e.g.: Madnani, 2007; Kundu et al., 2015; Garg et al., 2016).

77 https://github.com/fxsjy/jieba (Accessed: 5 June 2019)
78 http://www.nltk.org/api/nltk.html?highlight=freqdist (Accessed: 5 June 2019)
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5.4 Conclusions

In this chapter, the researcher has elaborated on the research design and its
implementation, including a detailed discussion on the pilot study and an introduction
of the main experiment. The main experiment bears resemblance to the pilot, but
contains a larger sample and one more type of subtitles. In addition, a TQA and
frequency analysis were conducted to better understand the results of the main
experiment. From the next chapter, the researcher will make a comprehensive analysis

of the main experiment.
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Chapter 6 Findings and Data Analysis | - Questionnaires

6.1 Introduction

Chapters 6 and 7 present the data analysis for the main experiment carried out at Anhui
Normal University and Tongling University in China during October, 2017. This chapter
focuses on the data analysis of questionnaires and is structured as follows: Section 6.2
utilises descriptive statistics to present data from the pre-task questionnaire and English
test, followed by a clarification of the main research question and hypotheses in Section
6.3. Section 6.4 discusses the data collected from the post-task questionnaire, divided

into two sub-sections: comprehension testing and attitude survey.

6.2 Pre-task questionnaire and English test

As Step 1 of the main experiment, this part aims to collect information on the
background and the English proficiency level of all the participants, so as to identify the
suitable ones for Step 2 (eye-tracking) and Step 3 (post-task questionnaire) as

mentioned in Section 5.3.2.
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6.2.1 Pre-task questionnaire

As mentioned in Section 5.3.2, the pre-task questionnaire was conducted through [8]%
2 (www.wjx.cn), a Chinese website providing an online survey service. There were 72

returned questionnaires in total, because six participants submitted the questionnaire
twice due to network issues. They agreed with the researcher that the second
submission would be considered as the definitive version. Therefore, there were 66 valid
guestionnaires. However, six participants forgot to complete the pre-task questionnaire
first and moved on to Steps 2 and 3 directly. Though they completed Step 1 in the end,
inverting the order of the experimental steps may have affected their answers to some
guestions, more specifically, Questions 9, 11, 13, and 15 in the pre-task questionnaire.
Hence, the data for these six participants (P09, P10, P12, P25, P28, and P51) for those
qguestions will be highlighted in the footnotes. According to the responses to the pre-
task questionnaire, none of the participants had participated in the MOOC being used

for Step 2 before.

It has to be noted that although 66 participants completed the pre-task questionnaire,
not all of them answered all questions. In addition, due to the design of the
guestionnaire, some questions could be skipped based on participants’ answers to
previous questions. Therefore, the number of respondents varies in the figures in this

section, which present the demographic profiles of the participants.

161



=18
19
=20

=21
=22
=23

Figure 6.1 Age of participants (n=66)

= Female (32)
= Male (34)

Figure 6.2 Gender balance of participants (n=66)

We can see from Figure 6.1 that the majority of participants were aged 20 (46%). This is
perhaps because most participants were Year 3 undergraduates (as shown in Figure 6.3),
and normally people go to university in China at the age of 18. Figure 6.2 shows that the

gender ratio of participants was nearly balanced: 34 males and 32 females.
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m Yearl
= Year 2

= Year3

Figure 6.3 Year of participants in university (n=66)

= Chemistry
= Business Management
= law

m Social Security

Figure 6.4 Major of participants (n=66)

From Figure 6.3, we can see that Year 3 undergraduates account for the highest
proportion (65%). Figure 6.4 shows that as many as 73% of participants came from a
Chemistry background. Business students were in second place, accounting for 23% of

the participants.
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= Yes

= No

Figure 6.5 Participant has experience of using MT tools (n=66)

= Middle School
= High School
= University

= Not applicable

Figure 6.6 First time using MT tools (n=61)

Figure 6.5 shows that 92% of participants had experience of using MT. Since the two
universities are typical mid-ranking universities and located in small cities in China, this
high percentage may indicate the successful popularization of MT tools in China. From
Figure 6.6, it can be seen that most participants (67%) started to use MT tools in

university. 20% of participants have been using MT tools since high school. To gain a
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deeper understanding of MT usage, participants were asked to clarify the frequency of
their use of MT tools. As shown in Figure 6.7, more than half of them (34) used MT every
month (if we combine “A lot”, “Daily”, “Often”, “A few times per week” and “A few times
per month”). However, 19 participants claimed that they rarely used MT tools,
accounting for almost 32% of participants. This merits further investigation. For this
purpose, questions related to perceived MT quality and reasons for not using MT were

included. See Figures 6.8 and 6.9 for more information.

20
18
16
14

12

19
11
10 9
7 7
5
: .

H A lot B Daily m Often = A few times per week B A few times per month M Rarely B Not applicable

(o]

[e)]

D

N

o

Figure 6.7 Rate of MT usage (n=60)
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= Good
= Bad

= Not bad

= Not applicable

Figure 6.87° Quality of MT (n=63)

m Because it's inaccurate.

= Because some translations are
good, the others are bad.

= Because the sentence has
grammatical errors and doesn't
read smoothly.

= Not applicable

Figure 6.9 Reasons to not use MT (n=32)

16% of participants considered the quality of MT “good”, and over 60% of participants
considered it “not bad” (Figure 6.8). As mentioned in Section 4.1.1, the answers of the
six participants who filled out the questionnaire in the wrong sequence are highlighted

in the footnotes. Here, half of them (P25, P28, P12) considered MT quality as “not bad”.

79 Good (P51); Bad (P09); Not bad (P25, P28, P12); Not applicable (P10)
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The distribution of answers is similar to that of the main group. Regarding the reasons
for not using MT, inaccuracy was identified as the most serious problem, as it accounts
for half of the answers represented in Figure 6.9. The second most common reason for

not using MT is that sentences have grammatical errors and do not read smoothly (31%).

= Yes
No

= Not sure

Figure 6.10%° Participant has experience of watching videos with machine translated subtitles (n=66)

Figure 6.10 shows that 47% of participants had experience of watching videos with
machine translated subtitles. 32% of participants were not sure about this. This result is
worthy of some discussion. From the perspective of the researcher, the percentage of
participants who were unsure should be higher, and the percentage of participants who
claimed they had experience should be lower. As a viewer and a former member of a
Chinese fansub group, in the researcher’s own experience, while many people in China
watch subtitled foreign material on TV or DVD/VCD, there are also many people who
watch foreign videos online. The copyright of these online videos has long been in an

ambiguous situation (see Section 2.2.5.1). Fansub groups translate and subtitle the

8 Yes (P10, P51); No (P09, P12, P25); Not sure (P28)
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videos, release them online, usually on their forum or website, so that people can easily
download them for free. Aside from the fansubbed videos, some other videos online are
also translated and subtitled. However, their source, translator and subtitler remain
unattributed. To investigate it further, a few weeks after the experiment, the author
contacted some participants remotely via an online chat tool, asking them why they
picked “Yes” to this statement. The researcher learned that they were actually unsure
whether they had watched videos with machine translated subtitles before, but
sometimes simply assumed that this was the case: “When we’re watching foreign
movies online, if the subtitles have many mistakes or look illogical, we believe they must

be machine translated” in the words of one participant.

= Yes

No

64%

Figure 6.11 Participant has experience of using MOOCs (n=66)
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m Yes
= No
= Not sure

Not applicable

Figure 6.12% Participant has experience of watching MOOCs with machine translated subtitles (n=42)

It can be seen from Figure 6.11 that 24 participants (36%) had used MOOCs before.
Regarding the question “Do you have experience of watching MOOCs with machine
translated subtitles?”, Figure 6.12 indicates that most participants had no such
experience. Among the 42 participants, 5% said yes, 57% gave a negative answer, and
19% were not sure, while others (19%) skipped the question. Still, the 5% of participants
here might have the same issue as the 47% of participants in Figure 6.10. They either
did have experience or they were actually unsure. Of the six participants who completed
the pre-task questionnaire in Step 1 in the end, none gave a positive answer to this
guestion. Although participants were not told whether the subtitles of the MOOC video
were machine translated or not, they would have made their own judgement after
watching it. If the six participants thought the subtitles were machine translated, they
might have given a positive answer or simply ticked “unsure” to the question even if
they had no experience of MT subtitled MOOCs before they watched this one. Here, two

participants skipped the question and one participant was unsure. It is unknown

81 No (P09, P12, P25); Not sure (P28); Not applicable (P10, P51)
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whether the responses of these three participants was based on their experience

including or excluding watching the current MOOC video.

= Yes
No

39% = Not applicable

Figure 6.13% Participant believes MT can fully transfer the meaning of source language (n=66)

When questioned if participants believed MT could fully transfer the meaning of the
source language text, only 9% of participants believed so, 39% of them answered
negatively, and 52% of participants skipped the question (Figure 6.13). None of the
highlighted six participants gave a positive answer. Four of them answered “No”, the
other two skipped the question. This result indicates that participants were not
confident in the quality of machine translated subtitles, while the results presented in
Figure 6.8 show only 11% of participants claimed the MT quality was bad, and the
majority of participants (84%) believed the quality was “Not bad” or “Good”. It could be

the word “fully” that makes the difference. Although most participants felt that MT was

82 No (P09, P12, P25, P28); Not applicable (P10, P38)
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not of poor quality in general, they did not think it could convey the meaning of the

source text completely.

In summary, the most typical respondent profile in this research is that of a “20-year-
old", “Year-3 undergraduate”, with a “Chemistry background”. As many as 92% of
participants had used MT before: 67% of them started using it since starting university,
and almost 57% of them used MT every month. Regarding the quality of MT, 84% of
participants believed it was “not bad” or “good”. However, contradicting with this point,
only a few participants believed MT could fully transfer the meaning of the source
language text. For those who had never used MT, their reasons mostly related to
“inaccuracy of MT output”. 64% of all participants had experience of taking MOOCs. A
guestionable result is that 5% of participants claimed they had used MOOCs with
machine translated subtitles. Similarly, 47% of all participants claimed they had watched
videos with machine translated subtitles, which is also questionable. To the best
knowledge of the researcher and based on the interviews with participants afterwards,

the ‘true’ percentages for both results are probably lower.

6.2.2 Online English test

The online English proficiency test® for identifying English proficiency levels follows the

Common European Framework of Reference for Languages. 8 According to this

83 “General English”, Cambridge Assessment English.
http://www.cambridgeenglish.org/test-your-english/general-english/ (Accessed Jan 12, 2018)
84 “Common European Framework of Reference for Languages”, Council of Europe.
https://www.coe.int/en/web/common-european-framework-reference-languages/
(Accessed Mar 28, 2019).

171


http://www.cambridgeenglish.org/test-your-english/general-english/
https://www.coe.int/en/web/common-european-framework-reference-languages/

framework, 20 more correct answers out of 25 corresponds to Level C (proficient user).
As discussed in Section 5.1.2, generally speaking, the English level of Chinese people is
low. Thus, it had been decided that all participants should have a low or medium level
of English. Among the 61 participants who completed the full experiment, seven of them
had Level Cin the English test. They were P26, P34, P36, P38, P49, P51, and P54. Rather
than eliminate the data for these seven participants, it was decided to scrutinize their
comprehension scores first to see if they scored higher than other participants, because
this may give insight into the influence of English proficiency on comprehension. If these
participants had a varied performance in comprehension, then it may not be necessary

to remove them from the data analysis in the following sections.
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Table 6.1 Participants’ English Scores

English Group RAW  English Group HT  English

Score Score Score
PO1 12 P25 12 P47 15
P02 18 P26 21 P48 18
P03 16 P27 19 P49 21
P04 14 P28 8 P50 14
P05 15 P29 13 P51 20
P06 9 P30 16 P52 19
P07 19 P31 12 P53 9
P08 14 P32 14 P54 20
P09 15 P33 15 P55 11
P10 19 P34 22 P56 18
P11 9 P35 17 P57 14
P12 17 P36 20 P58 19
P13 15 P37 16 P59 18
P14 15 P38 20 P60 13
P15 14 P39 17 P61 18
P16 11 P40 15
P17 11 P41 15
P18 8 P42 15
P19 13 P43 11
P20 7 P44 13
P21 12 P45 11
P22 11 P46 12
P23 13
P24 10
Mean 13.21 Mean 15.18 Mean 16.47
SD 3.34 SD 3.63 SD 3.58

Mean = 13.96; Median = 14; SD = 3.20 (54 participants)

Mean = 14.72; Median = 15; SD = 3.69 (61 participants)
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Table 6.1 shows the English score of participants displayed according to the different
groups (PE/RAW/HT). Data on the seven participants who had Level C is underlined in
the table. The mean, median and SD is calculated both including and excluding the seven
participants. When including the seven participants, the mean of 61 participants’ English
score is 14.72 (SD = 3.69), the median is 15, corresponding to Level B1 (threshold). When
they are excluded, the mean of the remaining 54 participants’ English score is 13.96 (SD

= 3.20) and the median is 14, still corresponding to Level B1 (threshold).

6.3 Question and hypotheses

The main research question, main hypothesis and sub-hypotheses for the main

experiment are as follows:

Main research question: Is there a difference in reception between participants who
are offered raw MT subtitles and those who are offered full PE subtitles or HT

subtitles?

Main hypothesis: Participants who are offered full PE subtitles or HT subtitles will score

higher on our reception metrics compared with those who are offered raw MT subtitles.

Regarding “Response”:

Hypothesis 1a: More attention is allocated to the subtitle area (AOI_SUB) when raw MT

subtitles are displayed than when full PE subtitles and HT subtitles are displayed.
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Hypothesis 1b: More attention is allocated to the image area (AOI_IMA) when full PE

subtitles and HT subtitles are displayed than when raw MT subtitles are displayed.

Measured by glances count, fixation count and glance duration (see Section 7.3).

Regarding “Reaction”:

Hypothesis 2: The level of comprehension is higher with full PE subtitles and HT

subtitles than with raw MT.

Measured by comprehension testing (see Section 6.4.1).

Hypothesis 3: Average fixation duration is shorter when full PE subtitles and HT subtitles

are displayed than when RAW subtitles are displayed.

Measured by average fixation duration (see Section 7.3).

Regarding “Repercussion”:

Hypothesis 4: Attitudes are more positive among participants shown full PE subtitles or

HT subtitles than those shown raw MT subtitles.

Measured by attitude survey (see Section 6.4.2).
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6.4 Post-task questionnaire

As mentioned in Section 5.3.2, 61 participants completed the post-task questionnaire.

The questionnaire had two parts: comprehension testing and attitude survey (see

Appendix E1).

6.4.1 Comprehension testing

The hypothesis that relates to comprehension testing is repeated below:

Regarding “Reaction”:

Hypothesis 2: The level of comprehension is higher with full PE subtitles and HT subtitles

than with raw MT.

Regarding the relationship between HT subtitles and full PE subtitles, a sub-hypothesis

is proposed as below:

Hypothesis 2.1: The level of comprehension is higher with HT subtitles than with full PE

subtitles.

It has to be noted that Hypothesis 2.1 is based on the assumption that the quality of HT

subtitles is higher than full PE subtitles and raw MT subtitles.
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There were 13 questions in this part. The full score is 13 points. As mentioned in Section
5.3.1, the post-task questionnaire (see Appendix E1) for the main experiment is slightly
different from the one for the pilot study, but the scoring mechanism remains the same.
Table 6.2 presents the comprehension testing score per group. We can see that the
highest score of Group PE is higher than the other two groups, and its mean is also higher
than that of the others. Regarding the mode of each group, for Group PE, six participants
scored 10 and another six scored 11; for Group RAW, seven participants scored 8; and

for Group HT, three participants scored 9, three scored 10, and another three scored 11.

Table 6.2 Comprehension testing score per group

Max Min Mode Mean SD
Group PE (24) 13 6 10, 11 9.58 1.74
Group RAW (22) 11 6 8 8.55 1.37
Group HT (15) 12 6 9,10, 11 9.47 1.85

Table 6.2 suggests that Group PE performed the best, Group HT performed second best
and Group RAW performed the worst, which seems to agree with Hypothesis 2, but
disagree with Hypothesis 2.1. To validate this point and to see if the scores of the groups
are significantly different from each other, a one-way ANOVA (Analysis of Variance) was

carried out.
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6.4.1.1 ANOVA

ANOVA is used to test if there is a difference between the means of groups. This test
helps to decide whether to reject the null hypothesis or accept the alternative
hypothesis. One-way or two-way refers to the number of independent variables in the
test. As the name suggests, one-way has one independent variable and two-way has two
independent variables. A one-way ANOVA is used for making comparisons between two
means from two independent groups. The null hypothesis is that the two means are
equal, while the alternative hypothesis is that the two means are unequal to a
statistically significant extent. To determine the significance of the result, the p-value is
calculated. P-value, or probability value, refers to “the probability of observing an effect
given that the null hypothesis is true” (Devore, 2011, p.301). If the p-value is less than a
predetermined level, typically represented by the symbol a, the null hypothesis is
rejected. In regard to the significance level, a 0.05 level of significance is usually selected
in research dealing with behaviour and attitudes. It means the result is unlikely to occur

more than 5 times out of 100 at random.

In the case of this study, the independent variable is the mode of production of the
subtitles in the MOOC video. There are three groups for this independent variable: post-
edited, raw machine translated and human translated. The dependent variable is the
comprehension testing score. The null hypothesis (Ho) is that the three population

means are equal. The alternative hypothesis (H1) is to reject Ho.
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Hypotheses and a.:
Ho: Hpe = Uraw = Lht
H1: not Ho

a=0.05

Two outliers (P04 and P10, whose score in the comprehension testing — 6, is too low
compared to other participants in the group, for their standard deviation values were
more than twice the average standard deviation) in Group PE are eliminated from the
ANOVA calculation. Although Group HT has fewer participants compared to the other
two groups, since the difference only amounts to 7 against the other two groups, ANOVA
can still be run for an unequal number of samples (Ross, 2014, p.458). The
comprehension score of the seven participants who had Level C in the English test is
presented in Table 6.3. Four participants were from Group RAW and three participants
were from Group HT. Compared to their group means (Group RAW = 8.55, Group HT =
9.47), it can be seen that their comprehension scores vary a lot. A high English score is
not necessarily related to a high comprehension score. For example, P49 scored 21
points in English, but 7 points in comprehension. Therefore, it was decided that the
experimental data of the seven participants would not be removed from data analysis

in this thesis.
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Table 6.3 Comprehension testing score of the seven participants reporting Level C competence

Participant English score Comprehension testing score
P26 (RAW) 21 8
P34 (RAW) 22 9
P36 (RAW) 20 8
P38 (RAW) 20 10
P49 (HT) 21 7
P51 (HT) 20 12
P54 (HT) 20 9

Table 6.4%° ANOVA between Group PE, Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

Group PE 22 218 9.91 1.99

Group RAW 22 188 8.55 1.88

Group HT 15 142 9.47 3.41

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 21.10 2 10.55 4.58 0.01 3.16
Groups

Within 129.01 56 2.30

Groups

Total 150.10 58

85 5s: sum of square

df: degree of freedom
MS: mean square

F: test statistic

P-value: significance level

F crit: critical value

Degree of freedom refers to “the number of values in the final calculation of a statistic that are free to vary”
(Morien, 2007, p.136). F crit is also called F statistic, a value obtained when running an ANOVA test or a regression
analysis. It helps to decide if a group of variables are jointly significant. If the F value is greater than F crit, the null
hypothesis can be rejected. As it is only one measure of significance, the p-value should also be taken into
consideration.

180



Table 6.4 presents the ANOVA result between the three groups. The p-value shows the
probability of attaining an F this extreme or more if the null hypothesis is true. It can be
seen from the table that p-value is smaller than 0.05, so that the null hypothesis can be
rejected, which is consistent with the F value being higher than the critical value of F. In
other words, there is a statistically significant difference between the comprehension

testing score of the three groups.

6.4.1.2 LSD test

Since a significant ANOVA does not show where the difference lies in the data, the LSD
(least significant difference) test needs to be conducted for making comparisons
between two means from two groups. This test was developed by Fisher in 1935 and
can only be used when the null hypothesis is rejected. The idea of the test is to “compute
the smallest significant difference (i.e., the LSD) between two means as if these means
had been the only means to be compared (i.e., with a t-test)” (Williams and Abdi, 2010,
p.1). If the difference is larger than the LSD, then it should be considered a significant

result.

The formula for LSD is:

LSD =t |[MSw (= +—)

Where:
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t = critical value from the t-distribution table
MSw = mean square within

N = number of scores used to calculate the means

In the case of this study, the t-critical value for (. = 0.05, dfw = 56) is 2.003.2 Here, the
means from Group PE and Group RAW are compared first. When the given values are

inserted into the LSD formula, we obtain the following result:

LSD = 2.003 /2.30 (5 +5;) =0.916

From Table 6.4, it can be seen that the mean of Group PE is 9.91, and the mean of Group
RAW is 8.55. Hence, the absolute value of the difference between these two means is
1.36. This value is greater than 0.916, indicating that there is a statistically significant
finding between Group PE and Group RAW. Using the same method, the LSD value for
Group PE and Group HT is 1.017, and the results of two groups are not significantly
different from each other (0.44 < 1.017). The LSD value for Group RAW and Group HT is
also 1.017, and the results of them are not significantly different from each other (0.92

< 1.017) either. In summary, the differences between the three groups are as follows:

Comparison 1: Group PE vs. Group RAW: significantly different
Comparison 2: Group RAW vs. Group HT: not significantly different

Comparison 3: Group HT vs. Group PE: not significantly different

8 “Free student t-value Calculator”, Free Statistics Calculators.
https://www.danielsoper.com/statcalc/calculator.aspx?id=10 (Accessed: 12 January 2018)
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It has to be noted that the quality of post-edited subtitles and human translated
subtitles is assumed to be high, and that of raw machine translated subtitles is lower,
though not substantially according to the HTER (see Section 5.2.2), which means the
result of Comparison 1 and Comparison 3 is reasonable. However, Comparison 2 seems
to go against conventional wisdom. As mentioned in Section 5.2.2, the human
translation was conducted by an experienced English teacher. Hence, it can reasonably
be presumed that the quality of the human translated subtitles is high. In addition,
Section 5.2.2 explained that taking human translated subtitles as reference, the BLEU
score for the raw machine translated subtitles was found to be at 58.63%, indicating
that there is a difference between the two sets of subtitles. Therefore, reasons for the
result of Comparison 2 remain unknown. Chapter 7 investigates this issue further, from

the perspective of eye-tracking data.

6.4.2 Attitude survey

The hypothesis that relates to the attitude survey is repeated below:

Regarding “Repercussion”:

Hypothesis 4: Attitudes are more positive among participants shown full PE subtitles or

HT subtitles than those shown raw MT subtitles.
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Regarding the relationship between HT subtitles and full PE subtitles, a sub-hypothesis

is proposed as below:

Hypothesis 4.1: Attitudes are more positive among participants shown HT subtitles than

those shown full PE subtitles.

Same as Hypothesis 2.1, it has to be noted that Hypothesis 4.1 is based on the
assumption that the quality of HT subtitles is higher than full PE subtitles and raw MT

subtitles.

This part consists of 14 five-point Likert scale questions (see Appendix E1). All
statements and their responses are presented from Figure 6.14 to Figure 6.27. By adding
up the times that each option was chosen for each question by each group, Table 6.5
shows a clear distribution of different answers for all groups in the form of percentage.
The number in parentheses is the exact number of answers.®” In the survey (see
Appendix E1), 12 statements were related to the subtitles as just presented to them,
and two statements (522 and S23) were about their attitude towards MT in general (not
the specific machine translated subtitles in this study). It should be noted that
throughout the experiment, participants were not informed whether the subtitles were
translated by human or machine. However, in the informed consent (see Appendix A1)
and pre-task questionnaire (see Appendix C1), “machine translation” and “machine
translated subtitles” were both mentioned. It is participants’ own judgement whether
87 For example, if all the participants in Group PE chose ‘Strongly agree’ for all the 14 statements, then this scale would

have been chosen 336 times (24x14). However, it was chosen 113 times by Group PE because they did not ‘Strongly
agree’ with all the statements.
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they were watching machine translated subtitles or not. As one participant from Group
PE put it, “I did not even think about MT when | was doing the experiment.” When asked
his opinion about the subtitles, he answered, “I think it's human translated, because in
my mind, MT is rather rigid.” After asking eight more participants, three of them (Group
PE) thought the subtitles were machine translated, others (five from Group PE and one
from Group RAW) replied that they had never thought about MT when doing the

experiment.

Before focusing on answers to individual groups of statements, an overview of the data
is presented in Table 6.5 first. In respect of the option “strongly agree”, the number for
Group PE is higher than that of the other two. In addition, for all groups, most answers
go to “agree”, fewest answers go to “disagree” and “strongly disagree”, indicating that
participants’ attitude to the subtitles is not bad. In other words, participants held a

positive view towards the machine translated subtitles.

Table 6.5%8 Attitude survey results per group

Strongly agree  Agree Neutral Disagree Strongly disagree
Group PE (24) 33.63% 48.21% 13.39% 4.46% 0.30%

(113) (162) (45) (15) (1)
Group RAW (22) 17.21% 57.79% 18.51% 6.49% 0

(53) (178) (57) (20)
Group HT (15) 28.16% 38.83% 24.27% 8.74% 0

(58) (80) (50) (18)

88 One participant in Group HT failed to answer Statements 24, 25, 26, and 27. Hence, the number of respondents
for the four questions in this group is 14.
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For the option “Neutral”, it is not clear what the participants really thought. Hence, by
adding up the percentage of “Strongly agree” and “Agree”, the result for the percentage
of agreements is Group PE (81.84%) > Group RAW (75%) > Group HT (66.99%), while by
adding up the percentage of “Disagree” and “Strongly disagree”, the result for the
percentage of disagreements is Group HT (8.74%) > Group RAW (6.49%) > Group PE
(4.76%). This means that Group PE was the most satisfied with their subtitles, while
Group HT was the most unsatisfied with their subtitles. This result is unexpected and
rejects both Hypotheses 4 and 4.1. In addition, this result is not consistent with the
comprehension testing score (Group PE > Group HT > Group RAW, see Section 6.4.1),
because while Group PE performed the best in both comprehension testing and attitude

survey, the relationship between Group RAW and Group HT is inconsistent.

As mentioned in Section 4.2.2.3.1, in the attitude survey, all statements are designed

based on the six concepts in TAM and can be categorized as follows:

Perceived usefulness: Statements 14, 15

Perceived ease of use: Statements 16, 17, 18, 19

Perceived enjoyment: Statement 20

Perceived quality: Statement 21

Intention to accept machine translated subtitles: Statements 22, 23

Compensation: Statements 24, 25, 26, 27
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1) Perceived usefulness

STATEMENT 14

W Group PE  m Group Raw W Group HT

Iy s mim

45!

Strongly agree

I e
Agree

NI gossim

Neutral UAERELLELAEREECELAR AR ELECL A EEEELCLAEEER LR R R R R B LA TN

Disagree

Strongly disagree

Figure 6.14 Level of agreement with the statement: “The subtitles allow me to fully understand the

contents of the MOOC” (percentage of participants)

STATEMENT 15

i Group PE W Group Raw i Group HT

I e ey

Strongly agree U U i aa i i i a e i U H I « e 3
Agree
Neutral MAIBE

Disagree

Strongly disagree

70

60

Figure 6.15 Level of agreement with the statement: “The subtitles are useful to me” (percentage of

participants)
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Based on Figures 6.14 and 6.15, it can be seen that 75% (16.67%+58.33%) of participants
in Group PE and 68.18% (4.55%+63.63%) participants in Group RAW perceived they had
fully understood the MOOC content by reading subtitles. 95.83% (41.67%+54.16%) of
participants in Group PE and 95.45% (45.45%+50%) of participants in Group RAW agreed
that the subtitles were useful to them. However, only 40% and 80% of Group HT agreed

with the two statements respectively.

2) Perceived ease of use

STATEMENT 16

Group PE W Group Raw W Group HT

58.33

Strongly agree  INHMIITIININYSITSIN
T ——————————————n i ————————————nn - e 00

BB

Agree IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||||||||||||||H1$Uﬂ]3|ll|
L hwnnn e hmnwnntt |

Neutral IIIIIII'IIIIIIIIIIIIIIIIBUMIIII
0

0
Disagree 0
liieusmin

0
Strongly disagree | 0
0

Figure 6.16 Level of agreement with the statement: “The subtitles are easy to understand” (percentage
of participants)
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STATEMENT 17

i Group PE m Group Raw  m Group HT

[Ty
Strongly agree IO BRURSI!

I T nmnpwmmasyssim

Agree I T T e e e e e e e T T e g T g s s e

Neutral

g s

Disagree

Strongly disagree

Figure 6.17 Level of agreement with the statement: “Interacting with the subtitles does not require a lot
of my mental effort” (percentage of participants)

STATEMENT 18

i Group PE W Group Raw Ml Group HT

I T T T B B s

Strongly agree

N ————————n——wnnnnmmmn——nn

e et o g e g g gy I s i e

Agree
Neutral

.
0
Disagree P
a7

Strongly disagree

o

10 20 30 40 50 60 70

Figure 6.18 Level of agreement with the statement: “l would find it easy to get the information | need
from subtitles” (percentage of participants)
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STATEMENT 19

Group PE  m Group Raw i Group HT

6215
Strongly agree I s sz
TR A
3833
Agree s e vegum
T AR TR RCATRRERRLLIR: -t
0
Neutral g9
linguamim
407
Disagree 0
0
0
Strongly disagree | 0
0
0 10 20 30 40 50 60 70

Figure 6.19 Level of agreement with the statement: “The subtitles are clear and understandable”
(percentage of participants)

Table 6.6 Percentage of agreements (including “strongly agree” and “agree”) on the four statements per

group

S16 S17 S18 S19
Group PE 95.83% 87.50% 95.83% 95.83%
Group RAW 86.36% 86.36% 90.90% 90.91%
Group HT 93.33% 86.67% 86.66% 93.33%

According to Table 6.6, it can be seen that Group PE recorded the highest percentage of
agreements on all four statements relating to perceived ease of use, indicating the post-
edited subtitles were easy to understand and process. However, Group HT did not
consistently score lower here, but scored higher than Group RAW, except on S18. In
other words, the perceived usefulness and perceived ease of use of Group PE towards
their subtitles is the highest compared to the other two groups. Group HT had generally

higher perceived ease of use than Group RAW, which is consistent with the
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comprehension testing score (Group PE > Group HT > Group RAW, see Section 6.4.1),
while Group RAW had higher perceived usefulness than Group HT, which is opposite to

the comprehension testing score.

3) Perceived enjoyment

STATEMENT 20

Wl Group PE  m Group Raw W Group HT

I gyssm
Strongly agree  [IIITIIIIIIABIGA
LTS

T T T T g usim
Agree T T T T T T R
L hnnn s

T T —————————————nnn e n——n—immn— s e
Neutral I seusienn

(T e

Disagree n4ussin

Strongly disagree

[ele)e]

Figure 6.20 Level of agreement with the statement: “I enjoyed reading the subtitles” (percentage of
participants)

As for this statement, 45.83% of participants in Group PE, 59.09% of participants in
Group RAW and 53.34% of participants in Group HT enjoyed reading subtitles. Although
all groups had a low agreement with this statement, it is a surprise that those who read

raw machine translated subtitles gave the highest enjoyability rating to reading subtitles.
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4) Perceived quality

STATEMENT 21

W Group PE  m Group Raw W Group HT

(i hmhhnietes A
Strongly agree w64

(e e
Agree IR s guesim

iy
Neutral  [HIIHIITIDBIGIIN

naay
Disagree  imnmmguoom
0

Strongly disagree
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Figure 6.21 Level of agreement with the statement: “I’m satisfied with the subtitles” (percentage of
participants)

Regarding this statement, 91.66% of participants in Group PE, 77.27% of participants in

Group RAW and 73.33% of participants in Group HT were satisfied with the subtitles.
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5) Behavioural intention

STATEMENT 22

W Group PE  m Group Raw W Group HT

ITTmmm—hhwwmmmih4:

Strongly agree
lmMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMEMHM

Agree B
Neutral
Disagree

Strongly disagree

60

Figure 6.22 Level of agreement with the statement: “If | have a chance, | would use machine translation

to translate English subtitles in the future, because | know it will do a good job” (percentage of

participants)

STATEMENT 23

Wl Group PE W Group Raw W Group HT

TR T TR T
Strongly agree

lmMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMEMWW
Agree 845
Neutral
T s s ey

Disagree

Strongly disagree

70

Figure 6.23 Level of agreement with the statement: “I would recommend machine translation to my

friends if they need to translate subtitles” (percentage of participants)
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According to Figure 6.22, 70.83% of participants in Group PE, 40.91% of participants in
Group RAW, and 20% of participants in Group HT would like to use machine translated
subtitles in the future. According to Figure 6.23, 83.33% of participants in Group PE, 50%
of participants in Group RAW and 40% of participants in Group HT would recommend
MT to their friends. Again, it should be noted that participants were not aware if the
subtitles they had read were translated by human or machine, but they would have
made their own judgement after completing Step 1 and Step 2. What’s interesting is
that Group PE and Group RAW were more likely to recommend MT, while Group HT was
less likely to do so — even though they in theory did not know whether or not they had

been exposed to HT or MT.
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6) Compensation

STATEMENT 24

W Group PE  m Group Raw W Group HT

I ———————wnnnnnn 9 sm

Strongly agree  HmmmmasIG4N

AT TR ARG o
Agree

gy

Neutral [Hmmgjogi

ML ofel

Disagree

Strongly disagree

Figure 6.24 Level of agreement with the statement: “I could comprehend the subtitles if there was no

one around to tell me what to do as | go” (percentage of participants)

STATEMENT 25

i Group PE W Group Raw i Group HT

Strongly agree

i

L T L T T T T T T e e s oty e

Agree

N nn e ssm

Neutral LTI Ueldil
T stim
Disagree mimngiogl

Strongly disagree

Figure 6.25 Level of agreement with the statement: “I could comprehend the subtitles if | could call
someone for help if | got stuck” (percentage of participants)
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STATEMENT 26

W Group PE  m Group Raw W Group HT

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImBU[I.Iﬂ]I]I
Strongly agree

Hinninnnssuas

Agree

I Rusm

Neutral

Disagree

HnmnnsLogl

Strongly disagree

Figure 6.26 Level of agreement with the statement: “I could comprehend the subtitles if | have a lot of
time” (percentage of participants)

STATEMENT 27

i Group PE W Group Raw Ml Group HT

eI it

Strongly agree

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIWIBIIEBIII

Agree
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IR

Neutral

Disagree

Strongly disagree

Figure 6.27 Level of agreement with the statement: “I could comprehend the subtitles if | had just the
built-in help facility (i.e.: online dictionary) for assistance” (percentage of participants)
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Table 6.7 Percentage of agreements (including “strongly agree” and “agree”) on the four statements in

each group
S24 S$25 S$26 S27
Group PE 87.50% 66.67% 83.33% 70.83%
Group RAW 81.82% 77.27% 77.27% 68.18%
Group HT 71.42% 57.14% 71.42% 71.43%

In Table 6.7, except S27, the percentage of agreements with the other three statements
for Group HT is the lowest. Besides, none of the percentages is above 90% for any group,
indicating that in regard to compensation, participants did not hold a very positive

opinion (just broadly speaking, e.g.: 87.5% for Group PE is pretty positive to S24).

In summary, with the exception of Statements 20, 25 and 27, post-edited subtitles
outperformed the other two types of subtitles for all questions. However, to the
statement “I enjoy reading subtitles” (S20), it is surprising that the percentage of
agreements for Group PE was the lowest and that for Group RAW was the highest.
Looking at the number of times each of the three groups had the lowest mean score for
a particular statement, it emerges that Group PE had the lowest score on one occasion
(520), Group RAW on four occasions (S16, S17, S19 and S27), and Group HT on nine
occasions (S14, S15, S18, 521, S22, 523, S24, S25 and S26). Similarly to what Comparison
2 shows in Section 6.4.1.2, this result is undoubtedly against expectation, mostly
because human translated subtitles received the most negative feedback while they are
normally expected to have the highest quality. The fact that Group HT had the fewest
participants is conjectured to be the reason for this result. However, this point requires

more investigation when analyzing the eye-tracking data for Group HT.
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Chapter 7 Findings and Data Analysis Il - Eye-tracking Data

7.1 Introduction

This chapter revolves around the eye-tracking data obtained from Step 2 of the
experiment (see Section 5.3.2). Section 7.2 focuses on explaining what valid eye-tracking
datais. This is followed by hypothesis testing in Section 7.3 and additional remarks about
outliers in Section 7.4. Section 7.5 presents a discussion about the results of the eye-

tracking data.

7.2 Valid data

As mentioned in Section 5.3.2, there were 61 participants who completed the full
experiment. However, taking their tracking ratio into account, almost half of them had
a tracking ratio below 70%. According to O’Brien (2010, p. 257), 70% could be seen as
the lowest limit threshold, and participants whose tracking ratio is below 70% should be
removed from the study. Therefore, it has been decided that valid eye-tracking data for
this research should have a tracking ratio above 70%. As Blignaut and Wium (2014)
suggest, the trackability of Asian participants’ eye-tracking data can be expected to be
lower than for other ethnicities, and this fact needs to be taken into account when
designing eye-tracking research. It is assumed that this has to do with the darkness of

the Asian eye and eye tracking manufacturers have tried to compensate by having
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dark/bright pupil tracking, as described by Tobii®°. Despite these advances, there may
still be issues with tracking darker eyes. After eliminating those who had invalid eye-
tracking data, there were 12 participants in Group PE, 14 participants in Group RAW and

13 participants in Group HT.

Vision is produced by the brain and the eyes working together. When one eye fails to
work properly with the brain, the vision of this eye will be reduced, and the brain will
favour the other eye. This condition is called amblyopia, or lazy eye®°. The eye that the
brain favors is the better eye. In this experiment, the data for both eyes was exported
from SMI BeGaze. Two steps were conducted in order to find the best eye for analysis.
Firstly, the calibration data for each participant was examined, especially the left eye
deviation and right eye deviation, as exemplified in Figure 7.1. During calibration,
participants were required to look at a moving red dot on the screen. The eye for which
less deviation was reported fixated on the dot better. Secondly, the researcher checked
the recordings in BeGaze with an overlay of eye-tracking data for ten seconds and
decided which of the two eyes was fixating on the subtitle area, as shown in Figures 7.2
and 7.3 (the right eye was fixating more on the subtitle area for the participant in

guestion). The better eye of each participant is clearly indicated in Table 7.1.

89 https://www.tobiipro.com/learn-and-support/learn/eye-tracking-essentials/what-is-dark-and-bright-pupil-
tracking/ (Accessed: 9 October 2019)
9 https://nei.nih.gov/health/amblyopia/amblyopia guide (Accessed: 13 March 2018)
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Gaze Data & Participants

Name

Numbes

Number of

Figure 7.1 Eye deviation data (left eye deviation is smaller than right eye deviation)

Ga 3 7 Scan Path
Stimulus: full.avi Change Stimulus: f-
Participanis (1/6) | Select all W Filter

Participant Trial | Color
Trialoo1 [l

Trial001
Trialoo1 [l
Trial001
Trialo01

Figure 7.2 Scan path of right eye
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% Scan Path

Stimulus: full.avi  Change Stimulus: [
Participants (1/65) | Select all W Fitter

Participant Trial Color
Triaioot [l

Trialo01

Trialoo1 [

Trial001

Figure 7.3 Scan path of left eye

Table 7.1 Tracking ratio of participants from each group (R for ‘right eye’, L for ‘left eye’)

Group PE Group RAW Group HT

m 93.83R ﬂ 85.13R | 7/ 97.52L
m 91.49L m 82.18L | il 96.12R
m 97.93L ﬁ 86.95R m 95.76L
m 90.15R m 77.18L m 80.26R
m 80.18R ﬁ 91.40L ﬁ 75.46L
m 97.71L ﬁ 90.01R m 86.11R
m 97.84L ﬁ 90.98L ﬁ 97.33R
m 90.01L ﬁ 95.20L ﬁ 76.13L
m 73.76R |7/ 9533R |/ 72.52R
JFE 78.53R W 98.42R ﬁ 89.71L
m 96.67L ﬁ 91.85R m 71.17L
m 81.80L m 85.47R m 89.44L
- m 84.58R m 94.81R
- m 92.09R -
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7.3 Hypotheses and testing

7.3.1 Hypotheses related to eye-tracking

The main hypothesis and sub-hypotheses of this research have been clarified in Section

6.3. The hypotheses that related to eye-tracking are repeated below:

Regarding “Response”:
Hypothesis 1a: More attention is allocated to the subtitle area (AOI_SUB) when raw MT

subtitles are displayed than when full PE subtitles and HT subtitles are displayed.

Hypothesis 1b: More attention is allocated to the image area (AOI_IMA) when full PE

subtitles and HT subtitles are displayed than when raw MT subtitles are displayed.

Regarding “Reaction”:
Hypothesis 3: Average fixation duration is shorter when full PE subtitles and HT subtitles

are displayed than when RAW subtitles are displayed.

All the hypotheses were built upon the premise that the quality of raw MT subtitles was
lower than PE subtitles, which was lower than HT subtitles, and because of this, PE
subtitles and HT subtitles would be easier for participants to process than raw MT
subtitles. It has to be noted that the main focus of this study is to compare raw MT with

post-edited translation and human translation. However, a comparison between post-
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edited translation and human translation was also conducted though we assume that

there are fewer quality differences between these two.

The MOOC video was less than seven minutes long. According to the data exported from
the SMI eye-tracker, the export end trial time (visible time) was 419,000 ms. Two AOls
were defined on the video for analysis: subtitle area (AOI_SUB) and image area
(AOI_IMA). Regarding the size of each AOI, AOI_SUB was 106559 px (coverage 20.2%)
and AOI_IMA was 394279 px (coverage 74.9%). More eye-tracking data analysis will be

carried out in combination with hypothesis testing in the following sections.

7.3.2 Hypothesis testing

It is expected that less demand on attention is required if the subtitles are easy to
process. Hypotheses 1a and 1b assume that the better the quality of subtitles, the more
attention participants would pay to the image area, and the less they would pay - or

have to pay - to the subtitle area.

Hypothesis 1a: More attention is allocated to the subtitle area (AOI_SUB) when raw MT

subtitles are displayed than when PE subtitles and HT subtitles are displayed.

This hypothesis was measured by the glances count in the subtitle AOI of each video.
The higher the number of visits in AOI_SUB, the more attention participants were
deemed to give to the subtitles. Thus, two sub-hypotheses have been proposed as

follows:
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Hypothesis 1a.1: Group RAW > Group PE and Group HT

Hypothesis 1a.2: Group PE > Group HT

Table 7.2 Glances Count in Subtitle AOI of Each Group

Group PE Group RAW Group HT
JI 150 m 163 P47 119
m 163 m 151 P48 119
m 107 m 175 P51 197
- G B
s R o BER v T
o N = T =
e Rl ow e w
s Rl e e
P14 RC:] P37 106
S 186 m m 163
s SURN v R v I
v O - o [
—
I = N
m - - 125.61
= N >

According to the means in Table 7.2, Group RAW had a higher number of visits to
AOIl_SUB (mean = 141.43) than Group PE (mean = 134.50) and Group HT (125.61),
thereby supporting Hypothesis 1a.1. The mean of Group PE was higher than that of

Group HT, which supports Hypothesis 1a.2.
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In addition, Table 7.2 shows that the data for P14 in Group PE, P29 in Group RAW and
P52 in Group HT are outliers. Hence, excluding the three outliers, the means for Group
PE, Group RAW and Group HT are 142.36 (SD = 32.19), 147.54 (SD = 30.01) and 134.08
(SD = 27.51) respectively. This result still supports Hypothesis 1a. The three outliers are
removed in the following analysis. More discussion on the three outliers will be

presented in Section 7.4.

One-way ANOVA is carried out here to find out whether there is a significant difference
between the glances count (AOI_SUB) for the three group pairs: Group RAW vs. Group
PE, Group RAW vs. Group HT, and Group PE vs. Group HT. This type of one-way ANOVA
is carried out for all measures in the following sections. It has to be noted that there are
limitations of multiple testing ANOVA with the same samples, it may increase the
probability of achieving significant results or lead to Type 1 error (Vasey and Thayer,
1987; Goldman, 2008; Kim, 2017). Meanwhile, other testing methods considered for use,
such as MANOVA (multivariate analysis of variance) also have their limitations, for
example, the results obtained from MANOVA may be more ambiguous than those of
ANOVA (Tavakoli and Gerami, 2013), because the effects that the multiple variables
have on each other can be significant, thus may be confused with the effects of
independent variables. However, ANOVA does not have this problem because only one

dependent variable is used.
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1) Group RAW vs. Group PE

Table 7.3 ANOVA for Glances Count (AOl_SUB) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 1918 147.54 900.44

PE sub 11 1566 142.36 1036.45

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 159.56 1 159.56 0.17 0.69 4.30
Groups

Within 21169.78 22 962.26

Groups

Total 21329.33 23
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2) Group RAW vs. Group HT

Table 7.4 ANOVA for Glances Count (AOl_SUB) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 1918 147.54 900.44

HT sub 12 1609 134.08 756.99

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 1129.69 1 1129.69 1.36 0.26 4.28
Groups

Within 19132.15 23 831.83

Groups

Total 20261.84 24
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3) Group PE vs. Group HT

Table 7.5 ANOVA for Glances Count (AOl_SUB) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE sub 11 1566 142.36 1036.45

HT sub 12 1609 134.08 756.99

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 393.49 1 393.49 0.44 0.51 4.32
Groups

Within 18691.46 21 890.07

Groups

Total 19084.96 22

It can be seen that the p-value is greater than 0.05 and F is smaller than F crit in Tables
7.3, 7.4 and 7.5, indicating that there is no statistically significant difference between

the glances count in AOI_SUB of the three group pairs.

Hypothesis 1b: More attention is allocated to the image area (AOI_IMA) when full PE

subtitles and HT subtitles are displayed than when raw MT subtitles are displayed.

For this hypothesis, a comparison of glances count in the image AOI of each recording is

conducted. As for Hypothesis 1b, two sub-hypotheses have been proposed as follows:
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Hypothesis 1b.1: Group RAW < Group PE and Group HT

Hypothesis 1b.2: Group PE < Group HT

Table 7.6 Glances Count for Image AOI of Each Group

Group PE Group RAW Group HT

m 140 ﬂ 169 pa7 [EEE]
m 146 ﬁ 143 JEH 119
m 109 E 175 m 163
B Bl - B -
m 124 W 89 m 142
P10 184 m 115 m 168
m 132 ﬂ 126 E 114
m 135 ﬂ 142 m 139
P14 _ P37 187 P57 IE:E
P17 168 m 131 m 168
m 173 ﬂ 162 m 137
m 81 m 127 m 104
., W 3a-
N

m 139.82 - 140.46 - 133.42
ﬂ 29.44 - 29.01 - 26.58

In Table 7.6, the mean of each group is as follows: Group RAW (140.46) > Group PE
(139.82) > Group HT (133.42). This result is in contradiction to both Hypothesis 1b.1 and

Hypothesis 1b.2, but is consistent with the results of the pilot study (see Section 5.2.4).
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1) Group RAW vs. Group PE

Table 7.7 ANOVA for Glances Count (AOIl_IMA) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 1826 140.46 841.60

PE ima 11 1538 139.82 866.76

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 247 1 247 0.003 0.96 4.30
Groups

Within 18766.87 22 853.04

Groups

Total 18769.33 23
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2) Group RAW vs. Group HT

Table 7.8 ANOVA for Glances Count (AOIl_IMA) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 1826 140.46 841.60

HT ima 12 1601 133.42 706.63

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 309.69 1 309.69 0.40 0.53 4.28
Groups

Within 17872.15 23 777.05

Groups

Total 18181.84 24
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3) Group PE vs. Group HT

Table 7.9 ANOVA for Glances Count (AOl_IMA) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE ima 11 1538 139.82 866.76

HT ima 12 1601 133.42 706.63

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 235.19 1 235.19 0.30 0.59 4.32
Groups

Within 16440.55 21 782.88

Groups

Total 16675.74 22

As with the result of the glances count in AOI_SUB, in Tables 7.7, 7.8 and 7.9, the p-value
is greater than 0.05 and F is smaller than F crit, which means there is no statistically

significant difference between the glances count in AOI_IMA of the three group pairs.

To gain a deeper understanding of this, the additional eye tracking measures of fixation
count and glance duration for both AOls for each group is shown in Table 7.10 and Table
7.17. Similarly to glances count, four sub-hypotheses for fixation count are proposed as

follows:
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Hypothesis 1c.1: AOI_SUB: Group RAW > Group PE and Group HT
Hypothesis 1c.2: AOI_SUB: Group PE > Group HT
Hypothesis 1d.1: AOI_IMA: Group RAW < Group PE and Group HT

Hypothesis 1d.2: AOI_IMA: Group PE < Group HT

Table 7.10 Fixation Count for Both AOQIs for Each Group

Group PE Group RAW Group HT

- AOI_SUB | AOI_IMA - AOI_SUB | AOI_IMA - AOI_SUB | AOI_IMA
m 758 492 m 670 501 P47 679 367
m 959 370 m 636 431 Pag 334 509
m 800 270 m 666 416 m 687 536
m 464 573 m _ _ m _ _
m 390 468 m 809 206 E 372 458
656 637 m 873 275 m 176 530
P11 1051 331 ﬂ 712 289 m 930 292
m 885 300 m 660 450 m 810 411
m : _ P37 617 495 P57 520 174
P17 733 450 m 513 287 m 454 333
m 829 484 m 712 383 m 353 692
m 764 186 m 722 297 m 531 246
- m 601 331 P61 359 413
- | o~ .
m 753.55 | 414.64 - 691.38 351.46 - 517.08 413.42
n 195.42 | 135.92 - 95.93 101.32 - 221.23 143.36

Table 7.10 shows that regarding fixation count, Group PE had the highest value in
AOI_SUB (753.55), which contradicts Hypothesis 1c.1. Group PE had a higher value than

Group HT (517.08), which supports Hypothesis 1c.2. Regarding the image area, Group
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RAW had the lowest value (351.46), which supports Hypothesis 1d.1. However, Group

PE (414.64) had a slightly higher value than Group HT (413.42).

1) Group RAW vs. Group PE

Table 7.11 ANOVA for Fixation Count (AOl_SUB) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 8988 691.38 9203.09

PE sub 11 8289 753.55 38189.07

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 23022.82 1 23022.82 1.03 0.32 4.30
Groups

Within 492327.80 22 22378.54

Groups

Total 515350.63 23
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Table 7.12 ANOVA for Fixation Count (AOI_IMA) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 4569 351.46 10265.77

PE ima 11 4561 414.64 18474.25

ANOVA

Source of sS df MS F P-value F crit
Variation

Between 23780.06 1 23780.06 1.70 0.21 4.30
Groups

Within 307931.78 22 13997.90

Groups

Total 331711.83 23

In both Tables 7.11 and 7.12, the p-value is greater than 0.05 and F is smaller than F crit,
demonstrating no statistically significant difference for fixation count in both areas of

Group RAW and Group PE.
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2) Group RAW vs. Group HT

Table 7.13 ANOVA for Fixation Count (AOl_SUB) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 8988 691.38 9203.09

HT sub 12 6205 517.08 48944.63

ANOVA

Source of ) df Ms F P-value Fcrit
Variation

Between 189577.05 1 189577.05 6.72 0.02 4.28
Groups

Within 648827.99 23 28209.91

Groups

Total 838405.04 24

216



Table 7.14 ANOVA for Fixation Count (AOI_IMA) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 4569 351.46 10265.77

HT ima 12 4961 413.42 20551.72

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 23951.85 1 23951.85 1.58 0.22 4.28
Groups

Within 349258.15 23 15185.14

Groups

Total 373210 24

Table 7.13 shows that the p-value is smaller than 0.05 and F is greater than F crit, while

Table 7.14 shows just the opposite, indicating that there is a statistically significant

difference between the fixation count in AOI_SUB of Group RAW and Group HT, but not

in AOI_IMA.
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3) Group PE vs. Group HT

Table 7.15 ANOVA for Fixation Count (AOl_SUB) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE sub 11 8289 753.55 38189.07

HT sub 12 6205 517.08 48944.63

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 320899.66 1 320899.66 7.32 0.01 4.32
Groups

Within 920281.64 21 43822.94

Groups

Total 1241181.30 22
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Table 7.16 ANOVA for Fixation Count (AOI_IMA) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE ima 11 4561 414.64 18474.25

HT ima 12 4961 413.42 20551.72

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 8.54 1 8.54 0.00044 0.98 4.32
Groups

Within 410811.46 21 19562.45

Groups

Total 410820 22

Table 7.15 shows that p-value is smaller than 0.05 and F is higher than F crit, which
means the fixation count in AOI_SUB of Group PE is statistically different from that of
Group HT. Meanwhile, Table 7.16 shows that p-value is higher than 0.05 and F is smaller

than F crit, indicating that the fixation count in AOI_IMA of Group PE is not statistically

different from that of Group HT.

In summary, the only two statistically significant differences for the fixation count

measure were for the subtitle AOI RAW vs HT and PE vs HT, with PE subtitles having the

highest fixation count on average.
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Table 7.17 Glance Duration [s] in both AOIs of Each Group

Group PE Group RAW Group HT

AOI_SUB AOI_IMA AOI_SUB AOI_IMA AOI_SUB AOI_IMA

P01 207.20 174.27 194.36 139.90

)
»
~N

240.44 156.36

264.03 120.87 189.18 141.69

)
Y
o0

120.34 276.36

274.53 124.24 183.58 162.40 211.62 174.85

131.73 236.04

109.79 199.47 287.82 79.25 101.88 148.89

174.45 230.13 296.80 85.02 44.53 149.88

318.21 97.08 264.83 115.54 311.00 92.68

271.81 126.92 226.88 163.95 210.14 138.31

186.88 205.32 203.89 73.74

172.17 108.34 247.07 165.10 175.12 192.74

227.81 172.67 226.06 148.74 85.87 253.84

279.04 91.61 230.58 120.87 235.81 167.04

193.66 131.12 120.55 268.46

311.13 70.07

220.98 152.88 233.76 133.00 171.77 174.43

67.26 52.22 44.73 38.80 77.47 64.41

")
w
~N
v ")
()] Ul
= N

As for glance duration, four hypotheses have been proposed as follows:

Hypothesis 1e.1: AOI_SUB: Group RAW > Group PE and Group HT
Hypothesis 1e.2: AOI_SUB: Group PE > Group HT
Hypothesis 1f.1: AOI_IMA: Group RAW < Group PE and HT

Hypothesis 1f.2: AOIl_IMA: Group PE < Group HT

Table 7.17 shows that regarding mean glance duration, Group RAW had the highest
value in AOIl_SUB (233.76), and the lowest value in AOIl_IMA (133.00), which supports

Hypothesis 1le.1 and Hypothesis 1f.1. Group HT had the highest value in AOI_IMA
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(174.43), and the lowest value in AOI_SUB (171.77), which supports Hypotheses 1le.2,

1f.1 and 1f.2.

1) Group RAW vs. Group PE

Table 7.18 ANOVA for Glance Duration (AOI_SUB) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 3038.83 233.76 2000.45

PE sub 11 2430.77 220.98 4524.20

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 972.72 1 972.72 0.31 0.58 4.30
Groups

Within 69247.40 22 3147.61

Groups

Total 70220.11 23
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Table 7.19 ANOVA for Glance Duration (AOI_IMA) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 1728.97 133.00 1505.05

PE ima 11 1681.64 152.88 2727.32

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 2354.50 1 2354.50 1.14 0.30 4.30
Groups

Within 45333.81 22 2060.63

Groups

Total 47688.31 23

Tables 7.18 and 7.19 show that the p-value is greater than 0.05 and F is smaller than F
crit. Therefore, the glance duration in both areas of Group RAW is not statistically

different from that of Group PE.
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2) Group RAW vs. Group HT

Table 7.20 ANOVA for Glance Duration (AOl_SUB) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 3038.83 233.76 2000.45

HT sub 12 2061.19 171.77 6002.44

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 23979.07 1 23979.07 6.13 0.02 4.28
Groups

Within 90032.25 23 3914.45

Groups

Total 114011.32 24
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Table 7.21 ANOVA for Glance Duration (AOI_IMA) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 1728.97 133.00 1505.05

HT ima 12 2093.15 174.43 4148.64

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 10711.38 1 10711.38 3.87 0.06 4.28
Groups

Within 63695.65 23 2769.38

Groups

Total 74407.03 24

Table 7.20 shows that the p-value is smaller than 0.05 and F is higher than F crit, while
Table 7.21 shows just the opposite, which means that the glance duration in AOI_SUB

of Group RAW is statistically different from that of Group HT, but not in AOI_IMA.
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3) Group PE vs. Group HT

Table 7.22 ANOVA for Glance Duration (AOl_SUB) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE sub 11 2430.77 220.98 4524.20

HT sub 12 2061.19 171.77 6002.44

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 13899.86 1 13899.86 2.62 0.12 4.32
Groups

Within 111268.86 21 5298.52

Groups

Total 125168.71 22
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Table 7.23 ANOVA for Glance Duration (AOI_IMA) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE ima 11 1681.64 152.88 2727.32

HT ima 12 2093.15 174.43 4148.64

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 2665.96 1 2665.96 0.77 0.39 4.32
Groups

Within 72908.30 21 3471.82

Groups

Total 75574.26 22

In both Tables 7.22 and 7.23, p-value is greater than 0.05 and F is smaller than F crit,
which means that there is no significant difference between the glance duration in both

areas of Group PE and that of Group HT.

In summary, the only statistically significant difference for the glance duration measure

lied in the subtitle AOI RAW vs HT, with RAW subtitles having the highest glance duration

on average, and RAW image having the lowest.
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Regarding “reaction”:

Hypothesis 3: Average fixation duration is shorter when full PE subtitles and HT subtitles

are displayed than when RAW subtitles are displayed.

Table 7.24 Average Fixation Duration [ms] in Both AOIs of Each Group

Group PE Group RAW Group HT

- AOI_SUB AOI_IMA - AOI_SUB  AOI_IMA - AOI_SUB AOI_IMA
m 242 319.7 E 264.2 2276 P8 3199 390.1
m 250.4 285.9 m 270.2 2851 [T 3337 517.9
m 318.7 426 m 250.7 359 m 202.7 239.9
m 2503 376.3 m _ _ m _ _
m 235.6 388.7 m 3205 336.4 E 236.7 277.1
230.4 311.7 E 321.2 275.3 m 209.8 228.1
272 248.6 m 3475 364.9 E 304.9 276.2
m 283 383.7 m 315.9 331.4 m 234.8 300.2
m : B P37 273.3 3784 [ 371.7 401.1
177.2 180.9 m 461 543.9 m 362.6 551.7
m 244.5 3215 m 2923 358.7 m 215.7 333
m 344.5 450.9 m 297.4 3743 m 422.5 646
- m 302.9 3682 G 3101 622
- m 367.2 306.1 -
m 258.94 33581 - 314.18 346.87 - 293.76  398.61
n 45.03 79.53 - 55.22 74.61 - 72.75 149.80

It can be seen from Table 7.24 that regarding average fixation duration, Group RAW had
the highest value in AOI_SUB (314.18), while Group PE had the lowest (258.94). Group

HT had the highest value in AOI_IMA (398.61), while Group PE had the lowest (335.81).
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Hypothesis 3a.1: AOl_SUB: Group RAW > Group PE and Group HT
(Hypothesis supported)

Hypothesis 3a.2: AOl_SUB: Group PE > Group HT

(Result: Group PE < Group HT)

Hypothesis 3b.1: AOI_IMA: Group RAW > Group PE and Group HT
(Result: Group HT > Group RAW > Group PE)

Hypothesis 3b.2: AOI_IMA: Group PE > Group HT

(Result: Group PE < Group HT)

1) Group RAW vs. Group PE

Table 7.25 ANOVA for Average Fixation Duration (AOl_SUB) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 4084.3 314.18 3049.19

PE sub 11 2848.3 258.94 2027.37

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 18181.97 1 18181.97 7.03 0.01 4.30
Groups

Within 56864.05 22 2584.73

Groups

Total 75046.02 23
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Table 7.26 ANOVA for Average Fixation Duration (AOIl_IMA) of Group RAW and Group PE

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 4509.3 346.87 5567.40

PE ima 11 3693.9 335.81 6324.95

ANOVA

Source of sS df MS F P-value F crit
Variation

Between 728.86 1 728.86 0.12 0.73 4.30
Groups

Within 130058.26 22 5911.74

Groups

Total 130787.12 23

Table 7.25 shows that the p-value is smaller than 0.05 and F is higher than F crit, while
Table 7.26 shows just the opposite, which means that the average fixation duration in
AOI_SUB of Group RAW is statistically different from that of Group PE, but not in

AOI_IMA.
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2) Group RAW vs. Group HT

Table 7.27 ANOVA for Average Fixation Duration (AOl_SUB) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW sub 13 4084.3 314.18 3049.19

HT sub 12 3525.1 293.76 5293.08

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 2601.57 1 2601.57 0.63 0.44 4.28
Groups

Within 94814.17 23 4122.36

Groups

Total 97415.75 24

230



Table 7.28 ANOVA for Average Fixation Duration (AOI_IMA) of Group RAW and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

RAW ima 13 4509.3 346.87 5567.40

HT ima 12 4783.3 398.61 22440.98

ANOVA

Source of sS df MS F P-value F crit
Variation

Between 16704.07 1 16704.07 1.23 0.28 4.28
Groups

Within 313659.56 23 13637.37

Groups

Total 330363.63 24

In both Tables 7.27 and 7.28, the p-value is greater than 0.05 and F is smaller than F crit,
which means that the average fixation duration in both areas of Group RAW is not

statistically different from that of Group HT.
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3) Group PE vs. Group HT

Table 7.29 ANOVA for Average Fixation Duration (AOl_SUB) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE sub 11 2848.3 258.94 2027.37

HT sub 12 3525.1 293.76 5293.08

ANOVA

Source of SS df MS F P-value F crit
Variation

Between 6959.09 1 6959.09 1.86 0.19 4.32
Groups

Within 78497.61 21 3737.98

Groups

Total 85456.71 22
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Table 7.30 ANOVA for Average Fixation Duration (AOl_IMA) of Group PE and Group HT

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE ima 11 3693.9 335.81 6324.95

HT ima 12 4783.3 398.61 22440.98

ANOVA

Source of sS df MS F P-value F crit
Variation

Between 22633.67 1 22633.67 1.53 0.23 4.32
Groups

Within 310100.28 21 14766.68

Groups

Total 332733.94 22

We can see that the p-value is greater than 0.05 and F is smaller than F crit in both Table
7.29 and Table 7.30, indicating that there is no significant difference between the

average fixation duration in both areas of the two groups.

In summary, the only statistically significant difference for the average fixation duration

measure were for the subtitle AOI RAW vs PE, with HT image having the highest average

fixation duration on average and PE subtitles having the lowest in both areas.
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7.4 Outliers

As mentioned in testing Hypothesis 1a, regarding the data of glances count in AOI_SUB,
P14 in Group PE, P29 in Group RAW and P52 in Group HT are outliers. In order to explain
why they had such low visits to the subtitles, more analysis of the results of their

experimental data (Table 7.31) is made in this section.

Table 7.31 Measurement data of P14, P29 and P52

Glances Fixation Glance Average Comprehension | English Tracking
Count Count Duration [s] Fixation Testing Score Score Ratio
Duration (Full score: 13) | (Full [%]
[ms] score:
SUB IMA SUB IMA 25)
P14 48 50 | 99 364 | 20.62 272.63 | 188.1 714.4 11 15 73.76
(PE)
P29 62 56 | 642 88 |328.82 29.79 |4949 301 7 13 77.18
(RAW)
P52 24 98 67 469 | 20.46 166.52 | 158.2 164.3 12 19 80.26
(HT)

Table 7.31 shows that a majority of the eye-tracking data for the three participants are
outliers, which is highlighted in red. However, the unusual eye-tracking data does not
seem to be accompanied by a low comprehension score. Both P14 and P52 scored well
in comprehension testing, indicating that their understanding of the video was not
impacted by their unusual activity for the two AOls. Their comprehension scores are
consistent with their English scores. From this fact, it can be inferred provisionally that

participants’ comprehension of the video content was affected by their English
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proficiency level, rather than their visits to different AOls. This provisional conclusion

will be discussed in the following section.

When watching the recordings of the three participants, it has been found that P14 was
not actually ‘reading’ the subtitles. His eyes were not moving from left to right on the
subtitles, but mostly just glimpsed the latter part of the subtitles. Besides, the eye-
tracker lost track of his eyes several times. As for P29, he was reading the subtitles from
left to right. It can be seen obviously from the recording that his eyes were focusing on
AOI_SUB most of the time, which is also reflected in his fixation count and glance
duration data. This is perhaps because his English level was low, thus he had to focus on
the subtitles. As with P14, when reading the subtitles, P52 focused on the latter part
mostly. In the beginning of the video, she often looked at the subtitle area, while in the
middle and latter part of the video, she looked at the image area more. This is also
shown in her data of glances count, fixation count and glance duration. This is perhaps
because her English level was relatively high, thus she focused more on the subtitle area
in the beginning to get a general idea about the video. When she became used to it, she
focused more on the image area. In short, it seems that all the three participants
adopted unusual viewing strategies, which may not be enough, but at least help to

explain the outlier data.

7.5 Discussion

Table 7.32 shows the hypothesized relationships between the three groups for the

comprehension testing and attitude survey. The symbol “\” means the result supports
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the corresponding hypothesis, and the symbol “x” means the result does not support
the corresponding hypothesis. We can see that most of the hypotheses are rejected by
the results. As mentioned in Section 6.4, Group PE performed the best in both
comprehension testing and attitude survey, while the relationship between Group RAW
and Group HT is inconsistent in the two tasks. It has to be noted that the attitude survey
of all groups reveals that most participants had a positive attitude towards their subtitles

(see Table 6.5).

Table 7.32 Results of comprehension testing and attitude survey

Comprehension testing Attitude survey

RAW vs. PE and HT

PE vs. HT

Table 7.33 presents a summary for all results of ANOVA and means. The letter “Y” means
there is a statistically significant difference between the two groups, while “N” means
the opposite. The hypothesized relationships between the means of the three groups
for different measures are also presented in the table. The symbol “\” means the result
supports the corresponding hypothesis, and the symbol “x” means the result does not

support the corresponding hypothesis.
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Table 7.33 Summary for results of ANOVA and means

AOl Glances Fixation Glance Average
Count Count Duration Fixation
Duration
RAW vs. PE SUB N N N Y
IMA N N N N
ANOVA  pAW vs.HT ~ SUB N Y Y N
IMA N N N N
PE vs. HT SUB N Y N N
IMA N N N N
RAW vs. SUB > > > >
Means PE and HT IMA < < < S
PE vs. HT SUB > > > >
IMA < < < >

In a word, the researcher tests 20 hypotheses in total, 16 based on eye-tracking data
and four on questionnaire data. Table 7.33 shows that among the 16 hypotheses, seven
are not supported by the results (three in RAW vs. PE and HT, four in PE vs. HT). Only
one of the remaining four hypotheses is supported by the results (see Table 7.32).
According to the ANOVA results, there are no statistically significant differences

between the three group pairs on most measures.

In regard to Group RAW vs. Group PE, the only statistically significant difference lies in
the average fixation duration in AOI_SUB. The mean of average fixation duration in
AOIl_SUB for Group PE is 258.94, while that for Group RAW is 314.18. According to the
means, most hypotheses are supported by the results, except the glance count in
AOI_IMA and the fixation count in AOI_SUB. As mentioned in Section 6.4.1.2, there is a

statistically significant difference between the comprehension testing score of the two
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groups, and Group PE outperformed Group RAW at both comprehension test and
attitude survey. Relating all the results to the three ‘R’s in the reception model, we can
see that Group PE performed better in ‘Reaction’ and ‘Repercussion’ than Group RAW.
In regard to ‘Response’, Group PE performed partially better than Group RAW.
Therefore, it can be concluded that, overall, participants who were offered full PE
subtitles scored better on the reception metrics than those who were offered raw MT

subtitles.

Group RAW and Group HT had statistically significant differences in only two of the
measures. Group HT outperformed Group RAW in comprehension testing, but their
scores are not significantly different (see Sections 6.4.1 and 6.4.1.2). The attitude survey
result suggests that Group RAW had a better attitude towards the subtitles than Group

HT (see Section 6.4.2), which goes against the hypothesis.

Group PE and Group HT return no statistically significant differences in most cases, the
only exception is the fixation count in AOI_SUB. According to the means, Group PE
outperformed Group HT in half of the measures. In addition, Group PE scored better
than Group HT in comprehension testing, though the difference was not significant (see
Section 6.4.1.2). Also, Group PE had a better attitude towards the subtitles than Group

HT (see Section 6.4.2). Undoubtedly, this result confounds expectations.

It can be seen that Group HT, which was expected to have higher reception metrics than
Group PE and Group RAW, returned some results that do not support hypotheses. It has

to be emphasised that all the hypotheses were built upon the premise that the quality
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of the subtitles would increase as we go from RAW to PEMT to HT. This premise was
built on the intuition that human translation would outperform MT with PE, if the
human translator is a good one. It has to be noted that the human translator is an English
teacher rather than professional translator, and there is of course no guarantee that
non-professional human translation can reach a quality level equal to that of a
professional. For further analysis, a quality assessment for full PE subtitles and HT

subtitles is imperative.

In addition, as mentioned in Section 7.4, a provisional conclusion is that participants’
comprehension of the video content was affected by their English proficiency level
rather than their visits to different AQOIs. Hence, it has been decided to test if this
conclusion applies to the unexpected results of the three groups. More specifically, the
researcher would like to find out if participants’ comprehension level was actually
correlated to their English level. Table 7.34 presents the English scores and

comprehension scores of all participants.
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Table 7.34 English scores (full score: 25) and comprehension scores (full score: 13) of all participants
(n=61)

English  Comprehension English  Comprehension English  Comprehension
Score Score Score Score Score Score

P01 12 11 P25 12 7 P47 15 9
P02 18 12 P26 21 8 P48 18 11
P03 16 11 P27 19 11 P49 21 7
P04 14 6 P28 8 9 P50 14 10
P05 15 11 P29 13 11 P51 20 12
P06 9 13 P30 16 7 P52 19 8
P07 19 9 P31 12 10 P53 9 6
P08 14 8 P32 14 8 P54 20 9
P09 15 10 P33 15 10 P55 11 10
P10 19 6 P34 22 9 P56 18 9
P11 9 9 P35 17 7 P57 14 12
P12 17 8 P36 20 8 P58 19 11
P13 15 8 P37 16 8 P59 18 10
P14 15 10 P38 20 10 P60 13 7
P15 14 11 P39 17 9 P61 18 11
P16 11 10 P40 15 9

P17 11 10 P41 15 7

P18 8 11 P42 15 8

P19 13 9 P43 11 6

P20 7 11 P44 13 8

P21 12 10 P45 11 10

P22 11 8 P46 12 8

P23 13 10

P24 10 8

Putting the English scores and comprehension scores of all participants into Excel and

calculating the Pearson’s correlation coefficient between them, the result turned out to
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be -0.048, which was close to zero, indicating that participants’ English level and

comprehension level were not correlated with each other.

Regarding Hypotheses 1b.1 and 1b.2, they are rejected by the results of glances count
in AOIl_IMA. The reason could be that the raw MT subtitles had a lower quality than the
other two types, so participants had to keep visiting the image area for help, while the
image could not provide enough information for them to comprehend the MOOC
content, they also had to keep visiting the subtitles. This point is verified by the fact that
Group RAW had the lowest number of fixation counts in both AOls, but they had longer
fixation durations, as is shown in the results for average fixation duration. In regard to
Group PE and Group HT, results show that Group PE had a higher number of glances
count in both AOls. As discussed in Section 7.3.1, the premise for our hypotheses is that
the quality of full PE subtitles is lower than HT subtitles. If we use the same way of
thinking when explaining the results of Group RAW, Group PE should have a lower
fixation count in both areas than Group HT, and longer average fixation duration in both
areas than Group HT. However, the result was just the opposite. Group PE had a higher
fixation count in both areas than Group HT, and shorter average fixation duration in
both areas than Group HT. Therefore, although Group PE kept visiting both areas, they
did not spend much effort processing the subtitles or image, plus this group performed
the best in comprehension testing (see Section 6.4.1.1), possibly demonstrating the high

quality of full PE subtitles.

The researcher speculated that if the number of Chinese characters in the subtitles

provided for Group PE was more, it would lead to a higher fixation count. As mentioned
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in Section 5.3.1, the number of full PE subtitles was 138 and that of HT subtitles was 141.
After eliminating the last three lines of HT subtitles and comparing the number of
characters for each of the 138 lines for the two groups, it was found that 56 lines of full
PE subtitles had more characters than HT subtitles, and 51 full PE subtitles had fewer
characters than HT subtitles. Table 7.35 shows the ANOVA result for the number of
characters of full PE subtitles and HT subtitles. It can be seen that p-value is greater than
0.05, and F is smaller than F crit, thus there is no statistically significant difference
between the two types of subtitles. The mean character count for full PE subtitles is
11.02 (SD = 4.67), while that for HT subtitles is 10.99 (SD = 4.62). This tiny difference
cannot lead to the conclusion that full PE subtitles had more characters in each line than

HT subtitles. Hence, the researcher’s speculation cannot be confirmed by this.

Table 7.35 ANOVA for the number of Chinese characters of PE subtitles and HT subtitles

ANOVA: Single Factor

SUMMARY

Groups Count Sum Average Variance

PE 138 1521 11.02 21.79

HT 138 1516 10.99 21.31

ANOVA

Source of ) df MS F P-value F crit
Variation

Between 0.09 1 0.09 0.0042 0.95 3.88
Groups

Within 5904.91 274 21.55

Groups

Total 5905.00 275
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On the whole, results show that participants who were offered full PE subtitles scored
better on the reception metrics than those who were offered raw MT subtitles, but not
significantly. As mentioned in Section 5.2.2, the quality of the raw MT subtitles was
relatively good. In regard to the participants who were offered HT subtitles, they did not
perform better than the other two groups, which is certainly not in support of the
hypotheses. It has to be emphasized that all the hypotheses were built upon the premise
that the quality of raw MT subtitles was lower than full PE subtitles, which was lower
than HT subtitles. If the quality of PE and HT subtitles was about the same, then it might
help explain the unexpected results on the reception metrics. Therefore, in order to
verify the premise, a quality assessment for HT subtitles and PE subtitles was conducted
and is presented in the following chapter. Notwithstanding the unexpected results, most
participants held a positive attitude towards the subtitles regardless of their type, and
most participants in all groups did well in the comprehension testing. This means MT
can help in translating English subtitles for MOOCs into Chinese, and may contribute to

the development of MOOCs in China in the long term.

While the current Chapter has concentrated on participants’ reception of subtitles,
based on their behaviour when presented with those subtitles, Chapter 8 thus looks in
greater detail at the stimulus itself. In other words, Chapter 8 drills down into the
subtitles as translations (in the TQA) but also as examples of Chinese (in an associated

frequency analysis), in a bid to find explanations for the findings in this Chapter.
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Chapter 8 Findings and Data Analysis Il = TQA and Frequency

Analysis

8.1 Introduction

As mentioned in Section 4.2, TQA and frequency analysis are supplementary methods
in this research. They were used to explore the difference between human translated
subtitles and post-edited machine translated subtitles. In this chapter, Section 8.2

focuses on TQA and Section 8.3 on frequency analysis.

8.2TQA

This chapter includes an introduction to the TQA procedure, a description and a

discussion of the results, as well as references to the inter-annotator agreements.

8.2.1 TQA procedure

The ten eligible participants read and agreed with the plain language statement and
informed consent form for this research. After that, they completed an online
guestionnaire that elicited demographic information. Finally, they were asked to read
the guidelines first and then conduct the quality assessment for subtitles in Excel (see

Figure 5.2). The guidelines included the definitions of all metrics and severity levels with
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examples, and steps for conducting QA (see Appendix F1). Each evaluator saw one HT
subtitle and one PE subtitle for the same source text. As mentioned before, the subtitles
were presented in randomized order, thus the participant would not know which one
was HT or PE. For each sentence, they were asked to locate any errors, identify its error
type (see Table 5.9 for the ten error types) and severity level (minor, major, critical) from
the drop-down menu, and tick the better translation of the two. They could also add
comments. Participants who completed the full assessment were reimbursed with

vouchers (approximately 20 euro).

Table 8.1 English score of the eligible evaluators

Evaluator English score
(Full score: 25)

All ten evaluators are women. Figures 8.1, 8.2 and 8.3 show the demographic profile of
the evaluators. Six of them were aged 22. Also, six were 1% year Master students who
were majoring in Mass Media Translation. As for these six Master students, half of them
hold a Bachelor’s degree in English and the other half hold a Bachelor’s degree in
Communications. Regarding the other four evaluators who were final year

undergraduate students, only one of them did not major in English (International

245



Business), but her English score was the highest (24 points). Thus after some guidance,

it was presumed that she was capable of completing the quality assessment.

AGE OF EVALUATORS

24
10%

21
10%

22
60%

Figure 8.1 Age of evaluators

YEAR OF DEGREE OF EVALUATORS

Final year
Undergraduate
40%

1st year Master
60%

Figure 8.2 Year of degree of evaluators
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OR OF EVALUATORS

International
Business

10%

Applied English

10%
Mass Media
Translation
60%
English &
Communication
Studies
10%

Figure 8.3 Major of evaluators

8.2.2 Inter-annotator agreement

Considering that evaluation is a subjective process, and the ten evaluators come from
different backgrounds, before conducting the data analysis of their completed QA files,

the inter-annotator agreement (IAA), needs to be determined.

Microsoft Excel was used for calculating Fleiss’ kappa in this research. The result is
0.2413, which means the ten evaluators had fair agreement with each other. Results
show that IAA is greater for PE than for HT, because for evaluating HT subtitles, k=0.197,
corresponding to slight agreement, while for PE subtitles, k = 0.2856, corresponding to

fair agreement. It has been decided to use the average score of the two as the final score.
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Given the complexity of the problem and relatively low professional level of the novices,
this low number was to be expected. Nevertheless, it has to be admitted that the inter-

annotator agreement for this quality assessment is rather low.

8.2.3 Results

Table 8.2 shows the QA scores given and errors identified by the ten evaluators.
Regarding the QA scores, the scoring algorithm has already been clarified in Section

5.3.3. An example (P01) is presented here as a further explanation:

Because:
TQ=100-TP
TP =

Issuesminor + Issuesmajor X SeverityMultipliermajor + Issuescritical x SeverityMultipliercritical

Word count (target)

Therefore:

70 + (10 X 10)+(5 X 100)

QA score of PO1 (HT) =100 — Toos

=99.6024

Note: the number of words for HT subtitles is 1685, and that for PE subtitles is

1667 (including individual Chinese characters and punctuation).

248



Table 8.2 QA scores given and errors identified by the ten evaluators

TYPE OF SCORE ERROR TYPE
SUBTITLES Addition Mistranslation Overly- | Omission | Grammar | Spelling | Style Locale- Terminology | Others
literal convention
PO1 HT 55 99.602 12 3 25 16 1 1 — 24 1 1
PE 49 99.713 7 4 37 8 2 — — 15 — —
P02 HT 53 99.852 12 2 20 18 1 2 — 23 — 2
PE 45 99.862 3 4 22 10 2 — 1 18 — —
P03 HT 23 99.975 2 1 11 — — — 3 8 — —
PE 34 99.895 1 2 26 1 — — 1 6 — 3
P04 HT 11 99.995 — — 5 1 1 — — 4 — —
PE 14 99.987 — — 10 — — — 1 4 — —
P05 HT 18 99.969 2 5 4 3 — — — — 1 2
PE 12 99.992 — 2 2 2 1 — 1 — 2 3
P06 HT 15 99.954 — 3 1 3 2 1 — 5 — —
PE 21 99.831 1 2 6 2 2 — — 5 2 1
P07 HT 08 99.995 — — 5 3 — — — — — —
PE 14 99.992 1 1 10 — 2 — — — — —
P08 HT 23 99.763 2 5 11 4 10 — — — — —
PE 18 99.854 — 5 7 — 5 — — — — 1
P09 HT 21 99.667 — 7 12 2 9 3 2 — 4 —
PE 27 99.967 — 1 13 3 5 2 1 — 1 1
P10 HT 32 99.901 1 19 3 — — — 5 2 1
PE 32 99.876 2 21 — 2 — — 10 — 1
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In Table 8.2, the top one and two error types are highlighted in red and green
respectively. We can see that “Overly-literal” is the most common error type for both
subtitles, and “Locale-convention” is the second most common one, while “Spelling”,

“Style” and “Terminology” are the three least common error types.

HT subtitles have been given a higher score (not significantly) than PE subtitles in half of
the cases (i.e. P03 (99.975 >99.895), P04 (99.995 > 99.987), P06 (99.954 > 99.831), P07
(99.995 > 99.992) and P10 (99.901 > 99.876), while the opposite is true for the other
half. In the column “Type of subtitles”, the numbers in the cells refer to the number of
sentences in the subtitles that have errors. Based on this number, it can be seen that for
four evaluators (P01, P02, P05, and P08), more HT subtitles have errors, while for five
evaluators (P03, P04, P06, P07, and P09), more PE subtitles have errors. When
comparing this result with the score, they are mostly consistent with each other except
in two cases, P09 (21 < 27, 99.667 < 99.967) and P10 (32 = 32, 99.901 > 99.876). For P09,
more sentences in PE subtitles have errors, but the score for PE subtitles is higher. For
P10, in both types of subtitles, 32 sentences have errors, but the score for HT subtitles
is higher. After scrutinizing the data of the two evaluators, five errors in HT subtitles
were annotated as “critical” by P09, while there was no “critical” error in PE subtitles,
which impacted the score. In the case of P10, eight errors in PE subtitles were annotated
as “major” while for HT subtitles, only four errors were “major”, the number for other

severity levels were more or less the same.
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Rather than looking at the scores on an individual evaluator basis, a group level
comparison might give us more insight. The mean and median QA score for both

subtitles are presented in Table 8.3.

Table 8.3 Mean and median QA score for HT and PE subtitles

QA scores Mean Median
HT 99.867 99.928
PE 99.897 99.886

The mean score for HT subtitles is very slightly lower than for PE subtitles, while it is the
opposite for the median score. This indicates that the distribution of the score given by

the ten evaluators to HT subtitles is more uneven than what they gave to PE subtitles.

8.2.4 Discussion

According to the analysis of the data collected from the main experiment (see Section
7.5), it has been found that participants who were offered full PE subtitles scored almost
the same on our reception metrics as those who were offered HT subtitles based on eye-
tracking, comprehension testing and an attitude survey. As a way to investigate further,
a quality assessment for both subtitles was carried out by ten novice evaluators. Results
show that when comparing the QA scores, HT subtitles have been given a higher score
than PE subtitles by half the evaluators; when comparing the number of sentences with
errors, more HT subtitles have errors than PE subtitles according to four evaluators, and

more PE subtitles have errors than HT subtitles according to five evaluators. The slight
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difference between the mean score of HT and PE subtitles cannot infer anything. All in
all, it seems that there is effectively no difference in quality between the HT and PE
subtitles, which on one hand contradicts the premise of the hypotheses (as mentioned
in Section 7.3.1, the premise of all the hypotheses in this research is that the quality of
raw MT subtitles was lower than PE subtitles, which was lower than HT subtitles.), but

on the other hand reinforces the results of the eye-tracking and questionnaires.

8.3 Frequency analysis

In this section | present a frequency analysis of the ten sentences with the lowest BLEU
scores according to the analysis presented in Section 5.2.2. As mentioned in Section
4.2.4, the frequency analysis is just a supplementary method for further understanding
the TQA results, and the lower the BLEU score, the greater the difference between raw
MT and the reference translation. Therefore, only ten sentences with the greatest
difference between PE and HT were compared in order to obtain the most obvious
results. For ease of comparison, corresponding strings under analysis in the original,
human translated and post-edited MT subtitles are colour coded. As mentioned in
Section 4.2.4, the strings that are chosen for analysis are those for which an English word
or phrase is translated differently in the human translation and post-edited MT and
plays an important role in differentiating the two translations. It has to be noted that
the segmentation for this analysis is based on the English word or phrase, rather than
on Chinese n-grams, the length of which can differ. For example, in Sentence No.81, the

PE output for “move about” is “&—3f” (1-gram), while the HT output is “PU4bEE"

(2-gram).
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The number in parentheses beside each highlighted string refers to the number of
occurrences of that string in the SogouT or OpenSubtitles corpus. The relationship
between the number of occurrences of the string in the HT subtitles and the PE subtitles
is shown in the “Notes” Table that accompanies each example. The number in the
column for each selected string (pink, yellow or blue) indicates how many times more
frequent the larger value is than the smaller value, which presents a clearer picture of
their difference. For example, in Sentence No.50 (Example 8.1), for the string “would
also like”, the number of occurrences of the PE output in SogouT corpus is 8632 while
that for the HT output is 218. 8632 + 218 = 39.60, so the occurrence of the PE output is
39.60 times more than that of the HT output for the string “would also like” in SogouT
corpus. When comparing the relationship between the corresponding outputs in the
two conditions (HT vs PE), if the number of occurrences for the string in either corpus is
0, we indicate that the ratio does not apply, but give the absolute difference between
the two scores (e.g. Sentence No. 81 in OpenSubtitles in Example 8.2); if the number of
occurrences for the string in both outputs is 0, then we take their relationship as 0 (e.g.

Sentence No. 48 in Example 8.5).

SogouT
ENG: We _ them to have strength building activities and to minimize the

time they spend sitting.
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PE: 311 S EBOoR (1115 1T Bl %R, REWE/ (1366) fiaf]8%E (3655)

HIB (8] .

HT: B R T h BI%, 3Bt EER (70) o ER:

& (28)

Notes:
Pink Yellow Blue
PE vs. HT > > >
39.60 48.79 52.21
OpenSubtitles

ENG: We _ them to have strength building activities and to minimize the

time they spend sitting.

PE: 3t OO 113t 1T h &%, REmMD (28) fh14%E (1942)

HIH (8]

HT: F2f | ERACE O (11137 1 8%, 3t BibthiARBRF (21) A9RTialA:

Flgmd (5) .
Notes:
Pink Yellow Blue
PE vs. HT > > >
1.71 5.6 92.48
Example 8.2

Sentence No. 81 (BLEU score = 0.1893):
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SogouT

ENG: Can we break up [ONBEMIPERIOas of sitting in the workplace and get up and move
about more?

PE: AT ST A o A2 o) -4 7 T 1E 37 (685), B3R (293)5150(83)°
HT: Be{11 8] I 2 Rl o28a) 3 44 75 T {6 2(16), R IARRK(5)FH B HAEE

B

Notes:
Pink Yellow Blue Green
PE vs. HT > > > >
3.19 42.81 58.60 3.95
OpenSubtitles

ENG: Can we break up [ONBEIIPERIoas of sitting in the workplace and get up and move
about more?

PE: AT R 5 U 2 [ERaaen) - 72 T e FT(51), Zikesk(14) a1 ah(105)°

HT: 30197 I 2 eeaes) 9 4 7 T 18 2(2), BHIEENR(0)F B EEEE

(55) 4°

Notes:
Pink Yellow Blue Green
PE vs. HT > > > >
9.07 25.5 ratio n/a 1.91
PE=HT+14
Example 8.3

Sentence No. 35 (BLEU score = 0.2195):
SogouT

ENG: But exercise is a very - subset of physical activity.
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PE: (BRI B HSEN M — 1 3E R RIona) ) T £(53) .
HT: (B 2402 3 2 [RR00) ) 5 22 (25039) & 1455 3.

Notes:
Pink Yellow
PE vs. HT > <
15.22 472.43
OpenSubtitles

ENG: But exercise is a very - subset of physical activity.
PE: {B5RIKZ S HSERN M — 3E % REpase0) ) T £(3) .
HT: B2 SRtk 2 3k % 00 1 55 (3626) S 1455 5.

Notes:
Pink Yellow
PE vs. HT > <
1.31 1208.67
Example 8.4

Sentence No. 61 (BLEU score = 0.2435):
SogouT

ENG: -, a third of the people in the world are not sufficiently active for good health.
PE: FRZAMRO8I0) 57 5 =5 = — M AEHE A T BER(59763) 1 2 95 ERK S14(0).
HT: e baaiaa9) tt 57 = = 4> > — A X T RIFAIE BRI (9) R 2+ 4 S& K

(603),
Notes:
Pink Yellow Blue
PE vs. HT > < >
11.36 603 6640.33
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OpenSubtitles

ENG: W, a third of the people in the world are not sufficiently active for good health.
pe: HRAISTI 1 57 £ 5 = = — M ARE 1 7 BER(4334) 0 2B HTER S14(0)
HT: R Ro00) tt 57 - = 43 > — i A Xt T REFEEBRIRL(0) 2+ 485K (4).

Notes:
Pink Yellow Blue
PE vs. > < >
HT 39.18 ratio n/a ratio n/a
HT=PE+4 PE=HT+4334
Example 8.5
Sentence No. 48 (BLEU score = 0.2447):
SogouT
ENG: We - adults to have _ of at least 30 minutes, 5 days a
week.

PE: 31 R EEN2o900d) A A (2663)8 — N E> 30 244, BE 5 K(22)1EEEN0).
HT: 2/ 1 EER(82938) ¥ £E A (3031)— &7 5 Kf(0)= /) 30 S 4hREIZIEESN(0) .

Notes:
Pink Yellow Blue Green
PE vs. HT > < > =
7.70 1.14 22 0
OpenSubtitles
ENG: We - adults to have _ of at least 30 minutes, 5 days a
week.

PE: 3} 1 | REEEGOSE0) A A (9776)F — N E /) 30 44, B8 5 R(1)HEEDESNO) -
HT: 31 REEA0562) 7 &E A (903)—[&F 5 Rfif(0)= /) 30 H» $hAREIZIEEN(0).
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Notes:

Pink Yellow Blue Green
PE vs. HT > > > =
1.22 10.83 1 0

Example 8.6

Sentence No. 66 (BLEU score = 0.2550):

SogouT

ENG: Patterns that are - in young people, boys tend to be more active than girls,

and children get less active as they age.

PE: fFZ A0t EENEORE). BB AR ESER, BT K (48) AR
(0).

HT: ZEEERA Y F, e RS =7t 4<% EER, BT SkEE

FURIBK(176) BEA A ATEEK(0) .

Notes:
Pink Yellow Blue
PE vs. HT > < =
149.96 3.67 0
OpenSubtitles

ENG: Patterns that are - in young people, boys tend to be more active than girls,

and children get less active as they age.

PE: 42 AnoiE A EENEEBE). Z 2 Ftb A BESER, BT HEA(14)ERER
(0).

HT: ZEEERA S S, XfE SRR > %t 4B EER, T SEESE

IR IR K (S) RIS ATEEKR(0).
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Notes:

Pink Yellow Blue
PE vs. HT > > =
78.87 2.8 0

Example 8.7
Sentence No. 31 (BLEU score = 0.2554):
SogouT

ENG: We often - physical activity and exercise being used interchangeably.

PE: F¢{1142 % IEIBORE0) 5 1457 o #1456k (161 28) ELHR(2184) 5 A (161091)
HT: 3014 & I DOaeR8) = {4 57 o) F 45 R (16 128)3X 751N 13) 8 B 4 A & (66) B BT I

G #E9(8).
Notes:
Pink Yellow Blue
PE vs. HT > > >
2.02 2440.77 273
OpenSubtitles

ENG: We often - physical activity and exercise being used interchangeably.

PE: 341142 % IEIR8888) = 4% 0 Fn R EL#2(100) 15 F3(9162) .
HT: $¢4114 % IRUNEe0eT) 5 1455 = 1R M X A Ma 8 A AR (3) R ET X B #249(0) .

Notes:
Pink Yellow Blue
PE vs. HT > > >
1.74 3054 100
Example 8.8

Sentence No. 79 (BLEU score = 0.2593):
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SogouT
ENG: And some of the - that we can do this are to think about using alternative

forms of transport.
PE: F AT TT I i A0 — L PR n0na) = % 15 1 F3 & 1X(11132) i@ T 2 A7 R(0) .
HT: e ) — L R ORe ) . = B 111 T I % 7 1 A 5 R 64(614) BB 7T 2. (230) .

Notes:
Pink Yellow Blue
PE vs. HT > > <
1.33 18.13 230
OpenSubtitles

ENG: And some of the - that we can do this are to think about using alternative

forms of transport.

PE: F AT TT I fif A — L PR (MOAA8) = % 15 3 FA & £X(551) 2l TR AT R(0) .
HT: Bt o i — L RO Re ) . = B 111 T I % 1 1 F SR A4 (18) B FT 2(8) -

Notes:
Pink Yellow Blue
PE vs. HT < > <
5.54 30.61 8
Example 8.9

Sentence No. 41 (BLEU score = 0.2727):
SogouT
ENG: - are all exercise-related activities, because they're structured and we're

largely pursuing them for fitness and health benefit.
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PE: RRB(OBING) 7 2 M55 IR (16128) X ST, B AT REHMMK(534)89, Bl
BEERKIZEE LR A TIEKRES(8331) MERGFAL.
HT: [PIMEEEEEE) £} = 5 4k (16128)F X (585N, BAMIIE2HLEMB7), 7F2

FTRIBERERMEREE2).

Notes:
Pink Yellow Blue
PE vs. HT > > >
785.41 14.43 4165.5
OpenSubtitles

ENG: - are all exercise-related activities, because they're structured and we're

largely pursuing them for fitness and health benefit.

PE: EREB(BOARH) 21 2 FRIGIE X 105ES), RATIREWLEIN, RINBREER
ARRE F2 4 TEREBE (T2 MR T

HT: PR 40 2 5505 X 090Es), RAM2a4%18(1), FEFEEXR

&R MSERAEEN0).,
Notes:
Pink Yellow Blue
PE vs. HT > < >
7316.73 3.67 572
Example 8.10

Sentence No. 72 (BLEU score = 0.2727):
SogouT
ENG: So for example, if you have a _ then it's likely that you spend quite

a lot of your day sitting or -
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PE: FrIfl4n, SRR IREER0), 74 1R T 8E(25629) 1R — X BB TR Z AR |8

(13) 4548 = S5 CEERF(G) -

HT: G0, MEREE — R0, P4 fRH%E T #E(1278)— K AE AT jE](423)

A1 A ATEES) -

Notes:
Pink Yellow Blue Green
PE vs. HT > > < >
50 20.05 32.54 3
OpenSubtitles

ENG: So for example, if you have a _ then it's likely that you spend quite
a lot of your day sitting or -

PE: FrIN N, iR 2 (REE. 74 R 88 (2247) R — X EHIR Z MRS |
(15) 244 % =5 AR 0) -

HT: g0, MRIRIAE— ) EEEl0), 714 fRH%H oI 4 (38)— K A BRI {E(33) 4

Notes
Pink Yellow Blue Green
PE vs. HT > > < =
1 59.13 2.2 0

There are 32 strings in the ten sentences in total. The green string in Sentence 48 and
the blue string in Sentence 66 return zero occurrences in both corpora. When using
SogouT corpus as a reference, there are 24 strings where the PE output scores higher in
the number of occurrences, which accounts for 75%. This is not true only for six strings,

which accounts for 25%. As for OpenSubtitles corpus, there are 23 strings where the PE

262



output scores higher in the number of occurrences, which accounts for 71.88%. This is
not true only for six strings, which accounts for 18.75%. We can see that the result of
the relationship between the corresponding outputs for the two conditions (HT vs PE)
for Sentences 31, 35, and 61 are consistent with that of SogouT, while other sentences
all have some slight differences. In a word, using both OpenSubtitles and SogouT as
‘reference corpora’, PE subtitles appear to use more frequent vocabulary (individual
words and multi-word units) than HT subtitles. This means PE subtitles might look more
familiar to the participants and thus were easier to process than HT subtitles (see
Section 4.2.4). Because only ten sentences have been analysed, this observation has

provided more insight into the study but cannot be conclusive.

Along with the result of TQA, which suggests there is no significant difference in the
guality between PE and HT subtitles, the two supplementary methods have provided
some insights into the cause of the unexpected results of eye-tracking and
guestionnaires, which is, the quality of HT subtitles is not higher than that of PE subtitles.
As mentioned in Section 7.3.1, the premise of all the hypotheses in this research is that
the quality of raw MT subtitles was lower than PE subtitles, which was lower than HT
subtitles. If the premise is not totally correct, it is reasonable to have unexpected results
that HT subtitles were sometimes less comprehensible and more cognitively

demanding.
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Chapter 9 Conclusions

9.1 Research aims

This research was motivated by the language barrier faced by the rapidly developing
MOOCs sector in China and around the world. To remove this barrier, the more and
more widely used MT seems to provide an alternative or complementary solution, as it
can generate translated subtitles in a very short time. Nevertheless, very little attention
has been paid to the use and utility of MT for MOOC content. MT and post-editing have
been extensively studied by scholars from both the translation field and computing field
as discussed in Chapter 2. Also, considerable research has been done in the field of
MOOCs and that of subtitling. However, there are still gaps to be filled. While there is a
lot of research on each of these topics, there is very little research linking them together,

and this is what this PhD thesis does.

The main purpose of this study was to test the impact of machine translated subtitles
on Chinese viewers’ reception of MOOC content. The researcher was interested in
whether the viewers’ reception of raw machine translated subtitles is different
compared to fully post-edited machine translated subtitles and human translated
subtitles. Meanwhile, a comparison between post-edited translation and human
translation was also conducted although it was assumed that there would be fewer

quality differences between these two conditions.

In short, the aim of this research was to answer the overarching question:

264



Is there a difference in reception between participants who are offered raw
machine translated subtitles and those who are offered full post-edited machine

translated subtitles and human translated subtitles?

The concept “reception” is operationalized in this study using Gambier’s (2009) model,
which is based on the three R’s: response, reaction and repercussion. Response refers
to the initial physical response of a viewer to the subtitle and the rest of the MOOC
image. It was measured using glance count, glance duration, and fixation count.
Reaction involves the cognitive follow-on from initial response, and is concerned with
how much effort is involved in processing the initial stimulus and what is understood by
the viewer. It was measured partly through average fixation duration and partly through
testing viewers’” comprehension of the MOOC content. Repercussion refers to
attitudinal and sociocultural dimensions of AVT consumption, and was captured using

an attitude survey.

The researcher firstly used two core methods, questionnaires and eye-tracking, to study
viewers’ reception of translated subtitles. The results of the first part of the post-task
guestionnaire, comprehension testing, demonstrated that the participants who were
shown the post-edited subtitles (Group PE) scored the best, and the participants who
were shown the raw MT subtitles (Group RAW) scored the worst. The results of the
second part of the questionnaire, the attitude survey, revealed that Group PE had the
best attitude towards their subtitles, while Group HT had a surprising result that they

were the least satisfied with the subtitles provided.

The results for cognitive effort measured through the eye-tracking method
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demonstrated that the three groups returned no statistically significant differences in
most eye-tracking metrics. More specifically, the results for Group PE and Group HT
were opposite to what had been hypothesized. Because all the hypotheses related to
the two groups were built upon the premise that the quality of full PE subtitles was lower
than HT subtitles, to further study if this premise was correct, the quality of MT output
and HT output needed to be compared. Hence, the researcher carried out two

supplementary methods, TQA and frequency analysis, for PE subtitles and HT subtitles.

For TQA, the researcher used both human evaluation and automatic evaluation, the
former was conducted by ten Chinese translation novices, and the latter was
implemented by using the BLEU score. When doing human evaluation, the novices were
working based on the metrics adapted from the well-known MQM model. The TQA
shows that the two types of subtitles have no significant difference in quality, while the
frequency analysis indicated that compared with both in-domain and out-of-domain
corpora, PE subtitles appear to use more frequent vocabulary than HT subtitles,
indicating that viewers probably were more familiar with PE subtitles and spent less time
processing them, which could lead to a positive effect on their reception metrics. The
results of both supplementary methods suggest that the quality of HT subtitles is not
higher than that of PE subtitles, which means the premise for the hypotheses was not
totally correct (the part of the premise that the quality of PE subtitles was higher than

that of raw MT subtitles was correct though).

In summary, this research has shown a difference in reception between participants
who are offered raw machine translated subtitles and those who are offered full post-

edited machine translated subtitles and human translated subtitles. Participants who
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were offered full PE subtitles scored better overall on the selected reception metrics
than those who were offered raw MT subtitles. HT subtitles, on the other hand, did not
necessarily lead to better reception as expected; in contrast, the participants who were
offered HT subtitles performed the worst in some of the selected reception metrics.
Notwithstanding this, most participants had a positive attitude towards the subtitles
regardless of their type, which means MT could potentially be useful for translating
English subtitles for MOOCs into Chinese, and may contribute to the long-term

development of MOQOCs in China.

9.2 Contributions

This study has been successful in answering the main research question by applying an
adapted reception model and adopting a mixed-methods approach that combines
guestionnaires, eye-tracking, TQA and frequency analysis. It has bridged the gap
between reception studies and MT, and has explored the possibility of applying MT to

MOOCs.

9.2.1 Contributions to MOOCs

As discussed in Chapter 2, there is a growing demand for translation of subtitles for
MOOCs among users not only in China, but also other countries, especially given that
MOOCs have been developing quickly in recent years. Language is a big obstacle for

Chinese people who wish to learn via MOOCs, due to their low level of English. However,
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little attention has been given to Chinese language in the research on subtitling MOOCs.
The present research has advanced the field by recruiting native Chinese speakers to
empirically study English-to-Chinese subtitles for MOOCs. The MOOC platform, Coursera,
and the MT engine used for this research, Google Translate, are both accessible and
have been localized in China, which means this research is relevant to Chinese people’s

study and life, and could have real impact.

In addition, the literature shows that fansubbing and crowdsourcing are the most
popular ways to translate subtitles for MOOCs in China now, thus this research has
opened a new door in this field. Results show that the quality of machine translated
subtitles and human translated subtitles for the MOOC used in this study did not differ
much, and the reception by Chinese viewers of machine translated subtitles is
theoretically not necessarily lower than for human translated subtitles. Therefore, this
study not only adds to research on MOQCs, but also hopefully will bring inspiration to
the industry. It has paved the way for the wider application of MT in subtitling MOOCs,
making it possible to shorten the time for production of subtitled MOOCs and save on

labour costs.

9.2.2 Contributions to reception studies

Section 2.4 shows that reception studies of translated text are still limited in quantity.
Further to this, it can be seen that: 1) very few reception studies are about machine
translated subtitles; 2) very few reception studies are about the subtitles of MOOCs; and

3) very few are about Chinese viewers or the English-Chinese language pair. This
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research has addressed these three issues directly by utilizing Gambier’s reception
model to study Chinese viewers’ reception of machine translated subtitles (from English
to Chinese) for MOOCs. While Gambier’s model has been successfully used by a few
scholars for reception studies of translated text, this research has provided further
evidence of the usefulness of this approach. This research has combined Gambier’s
model with two well-established methods in translation studies, eye-tracking and
guestionnaires. Results have consolidated the fact that a combination of the two
methods is effective in reception studies. Apart from that, in the post-task questionnaire,
the technology acceptance model (TAM) was applied for designing questions. To the
best of my knowledge, it is the first time that TAM, a popular model in the field of

information systems, has been used for reception studies of translated text.

There has been little research on MT in reception studies, which is undoubtedly
unbalanced compared with the speed of its development and the increasing attention
paid to it. People’s attitudes towards MT and its reception are unclear and deserve more
investigation. This research has contributed to filling these gaps by dividing viewers into
three groups, observing and comparing their reception of human translated and
machine translated (both raw and post-edited) subtitles. Results show that Chinese
viewers’ reception of machine translated subtitles was positive, and, for some measures,

even better than for human translated subtitles.
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9.2.3 Contributions to the mixed-methods approach

Chapter 3 discussed the significance of triangulation when doing research. This PhD
research responds to this approach by adopting mixed methods, including eye-tracking,
guestionnaires, TQA and frequency analysis. There are previous studies that use each of
these methods or a combination of two of them, but none has employed four of them
together. Using such a mixed-methods approach not only helped to assure the validity

of this research, but also made it innovative and new.

Both TQA and frequency analysis have complemented the methods of eye-tracking and
guestionnaires, and the results of the former two have explained the unexpected results
of the latter two. In a word, this research has provided a new and effective mixed-
methods approach to reception studies of translated text, and has presented an

example of a combination of reception studies and TQA.

9.2.4 Contributions to MT

This research expands MT studies from the following six viewpoints:

1) it provides a reception study of MT;

2) it focuses on the MT from English to Chinese;

3) it presents a quality assessment of MT output, including human evaluation and
automatic evaluation;

4) it compares MT output (raw and post-edited) with HT output;
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5) for the first time, it adopts a mixed-methods approach of eye-tracking, questionnaires,
TQA and frequency analysis, to investigate MT;

6) it explores the possibility of applying MT to AVT, especially subtitling MOOCs.

The existing studies on MT are mostly about improving, testing, or training the MT
engine from the perspective of computer science, few studies have explored MT from
the user’s perspective, and even fewer have focused on users’ reception of MT. This
research stands on the user side, investigating Chinese viewers’ reception of two types
of machine translated subtitles, raw and full post-edited. The results demonstrate that
the quality of MT is improving significantly and indicate there is a great prospect for the

wider application of MT in the translation of various texts or spoken languages.

In this research, MT was applied to the translation of subtitles, which is a field that
emphasizes timeliness and accuracy. The abovementioned positive results can reinforce
the connection between MT, AVT, and the film and TV industry, thus potentially
reducing the delay caused by translating subtitles in the future. Furthermore, the
subtitles in this research were for MOOQOCs, an important way of educating with a wide
range of users all over the world. The researcher has bridged the gap between MOQOCs
and MT, and shown that the language barrier of learning via MOQCs is likely to be
removed by MT, so that more people can enjoy this method of education and benefit

from it. In short, this research will hopefully promote the wider spread of education.

As MT keeps developing quickly, it has caused disputes in society. People are both

curious and sceptical about it. Therefore, it is believed that this study can attract the
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attention of people from, but not limited to, both translation studies and computing
sciences, both academia and industry, and also contribute to the application of MT in

the long run.

9.3 Limitations

Despite the contributions, some limitations should be acknowledged. First of all,
although 61 participants were recruited for the main experiment, the eye-tracker failed
to track 22 of them, thus only 39 participants completed the full experiment. The eye-
tracking problem is particularly associated in the literature with Asian participants, and
needs to be taken into account when designing eye-tracking research. When analysing
eye-tracking data, data for only a dozen people in each group was valid (Group PE: 12;
Group RAW: 14; Group HT: 13). It is known that finding participants for empirical
research is usually difficult, hence it is a shame that a significant portion of data was
invalid for this research. Ten valid eye-tracking data sets for each group only met the
minimum standards the researcher expected, more participants are needed for more
robust results. In retrospect, there are several shortcomings in experimental setup that
need to be improved: 1) lighting was not controlled. The experiment was conducted in
an independent office with a few big windows, the change of natural light may have had
some influence on the brightness of the screen and the eye-tracking process, although
the process was only seven minutes long; 2) the movement of the participants was not
fully controlled. There was no chin rest for the participants, so although they were told
not to, they could still move unconsciously during the seven minutes, which would

certainly affect the eye-tracking accuracy; 3) the position of the subtitles was too low.
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Because the software used for adding subtitles to the MOOC video did not have the
feature of adjusting the position of subtitles, the default position was too close to the
bottom of the screen, so that some fixations that drifted off the bottom of the subtitled

area may not have been captured even though they were valid fixations.

Secondly, in regard to the human translated subtitles, the human translator was a
bilingual (an English teacher in a Chinese school) rather than a professional translator.
Although a large number of subtitles are translated by fansubbers and crowd workers,
who are mostly non-professional volunteer translators, there are also a large number of
subtitles being translated by professional translators. This research has only studied
non-professional human translation; certain results would possibly be different if the

subtitles were translated by a professional translator.

Thirdly, because the frequency analysis is a complementary method to TQA, which did
not suggest any difference between HT and PE subtitles, only ten sentences were
investigated. Results show that the frequency of the vocabulary in HT subtitles was
lower than that of PE subtitles. While this frequency analysis is limited in scope, it is still
indicative of a line of research worth pursuing. In addition, one fear with the increasing
use of MT is that translated texts will become more homogenized, as more frequent
formulations tend to get re-used in MT (Kenny, 2020). This research, however, points to
a possible advantage of such homogenization — frequently occurring vocabulary or

combinations of vocabulary units might actually aid comprehension.
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Fourthly, the ten evaluators for TQA were either Chinese undergraduates or
postgraduates in translation studies. They were more like translation novices rather
than professional translators. If conditions allow, it may be better to recruit professional
translators for TQA. However, it has to be noted that even if professionals are recruited,
it does not necessarily lead to a high level of agreement, an example is Guerberof (2012),

who used three professional revisers and their level of agreement was also low.

9.4 Future work

The scope of this research is necessarily limited and there is much scope for future
research in the area. Firstly, much subtitling work is done by professional translators,
hence it would be beneficial to expand this research to include professional human
translated subtitles and compare them with MT and PE subtitles. Results could then be
compared to the results of this research, so that we can see if there is any difference
between the two settings, and find out how professional and non-professional subtitles
affect the outcome. Secondly, future work may include employing professional
translators as evaluators for TQA. Thirdly, in the frequency analysis of this research, only
ten sentences were analysed, which only provided an indicative result. Therefore, this
could also be taken a step further by analysing all the subtitles. The frequency of the

vocabulary in the three types of subtitles could be calculated and compared.

A further step would be the implementation for different types of MOOCs, including
some that are very technical. This research has investigated a MOOC that is relatively

generic; however, many MOOCs are not, such as those in finance, computer sciences,
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physics etc. It would be interesting to see how MT performs in translating these types
of content, and how viewers react to these MT subtitles. Also, this research only focuses
on Chinese, as MOOCs can be accessed all over the world, a different set of languages

would be worth researching, from the most to the least challenging for MT.
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Appendix Al: Informed Consent Form (English)

Research study title: End Users’ Acceptance of Machine Translation in a MOOC
Environment (EN-ZH)

Institution: School of Applied Language and Intercultural Studies, Dublin City University
Principal investigators: Ke Hu, Dr Sharon O’Brien and Prof Dorothy Kenny

Purpose of the research: To investigate to what extent the end users accept the

machine translated subtitles for MOOCs

- | have read the Plain Language Statement and | have understood the information
provided in it.

- I have been given the opportunity to ask questions to the researchers by email, and my
guestions and concerns have been answered by the researchers.

- | am aware that | will be asked to complete a pre-recruitment questionnaire and an
online English test

- 1 am aware that | will probably be asked to watch a MOOC video — and that data will
be recorded during this time using an eye-tracker — and a post-experiment
qguestionnaire, and that my participation will last up to a maximum of 45 minutes.

- | confirm that my involvement in the study is voluntary and | am aware that | may
withdraw from this study at any point.

- | am aware that my answers are confidential, and | understand that confidentiality of

the information provided is subject to legal limitations.

[ By ticking this box, you confirm that you have read and understood the information

in this section and you consent to take part in this research project.
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Appendix A2: Informed Consent Form (Chinese)

MREE: FRIETLimBANYRHENESE (F-4)
FR EARETAFEN BIES 5B XUHRFERR

AR #A55, Sharon O’'Brien {4, Dorothy Kenny #{#5%
MREN: AEZimAANTROVSHEFENEXEER

m

- BERRIZEH, RTBAESNER.

- REVSBUBFHERARARRBEHD®, MRARELXREZE T FHAD
BAEEE.

- BB E ST — LN B M — M AL SO

- BHEBRRUTESUE—IRIRUN, TEPHEIEESHERF VTR,
B RER—MXEREE RNSE5IEBABE 45 24,

- BWINBRZ5ZMR, RAEBERBEN T RORHIZTR.

- BHBRNEREREN, RBABARMEHNER NV E LT EEZR G

U A% X BRRTERABERZDEF TRIESDNES BRES5AMRTE.
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Appendix B1: Plain Language Statement (English)

This study is part of a research project called “Human Factors in Machine Translation”.
This study is being funded by the Science Foundation Ireland through the ADAPT project
at Dublin City University and is being carried out at Dublin City University (or the named
Chinese University) by Ke Hu (ke.hu2@mail.dcu.ie) under the supervision of Dr Sharon

O’Brien and Prof Dorothy Kenny.

To be eligible to participate in this experiment, you must be a native speaker of Chinese,
you must be aged 18 or over, and you must be a registered undergraduate. As a
participant, you will be firstly asked to complete a pre-recruitment questionnaire and
an online English test. Participants who meet the requirements will be asked to watch a
MOOC video using an eye-tracker, and complete a post-experiment questionnaire. Your

entire participation will take no longer than 45 minutes of your time.

We are required by DCU’s Research Ethics Committee to provide you with the following

additional information concerning your participation in the study:

We anticipate no potential risks to you from involvement in this research study and we
will make all the necessary arrangements to protect the anonymity and confidentiality
of the data. Each participant will be assigned a number before we start to process the
data, so that your identity will never be visible during the analysis and dissemination of
results. As we are not assessing your abilities or competencies, but rather your use and
acceptance of machine translated subtitles, we anticipate that the collected data cannot
be damaging to you in any way. Nonetheless, you are advised that the confidentiality of
the information provided cannot always be guaranteed by researchers and can only be
protected within the limitations of the law —i.e.,, it is possible for data to be subject to

subpoena, freedom of information claim or mandated reporting by some professions.

We anticipate that you might benefit indirectly from this study as our aim is to research

how well the machine translated subtitles can work for people. As a participant, your
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participation will help the assessment and improvement of machine translation. In turn,
it may bring you more opportunities to watch more foreign MOQOCs in the future and be

beneficial to your self-improvement.

During this study, the data will be handled exclusively by the three researchers named
in this invitation to participate. The study is scheduled to be completed by August 2019,
and you will be informed of its outcome by means of an infographic by then. You will
also have the option to have a more detailed, plain language report on direct request to
the researchers. Afterwards, the data will be disposed in a way that protects the security

and confidentiality of the data.

Your involvement in this research study is voluntary and you may withdraw from the
study at any point without repercussion. If you have further questions, please do not

hesitate to contact the researcher by sending an email to the address provided above.

If you have any concerns about this study and wish to contact an independent person,

please contact:

The Secretary, Dublin City University Research Ethics Committee, c/o Research and

Innovation Support, Dublin City University, Dublin 9. Tel +353 1 7008000

Thank you in advance,
Ke Hu

Sharon O’Brien
Dorothy Kenny
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Appendix B2: Plain Language Statement (Chinese)

= B

ZRE (NBWENAARER) HRMEN—B7, HERZNFESSET
FEEBTAMIN T R F£ AT ADAPT TN E % B, 12 B H#AR (ke.huz@mail.dcu.ie) 7
Sharon O'Brien &0 Dorothy Kenny 1% 15 S T~ TEMMIE T K EZH R,

SINAKBNERMNT: BARAPXAEHE, BUHFERH 18, BUIZHER
ARE, 4S5, BEZH—NIRREINERST—NELZIENL. §6%
KNS EFEBERETRIMUNER ERE—DPRRIM, HER—HOERF0E
. BEBSEMEKAEBT 45 28,

# DCU ARMBEZRMNERT, UTERMNEHROXTESSAARNEMER:

NI S S5 A\ AN FEREBRENRE, TR —UILEIEERRIPER
ENERMMREMN. ARNTHLEEEZR, §IM55F8RPE—1S1,
MEEDTMNEZERE, BOSHKATR. BTGB FIETFNE
g7, MEWNENYFRHEFTENEANERE, RMNAUTMRENEERS
MBI E. REML, HRARTE-ERIEERENERONNEML,
BHNERRSAEECERRERIP.

BT TS EERETATR, BARNNEGERARYSEPFEFTFHN
R. EAZE5F, ENZE5REHTYRBENTNMNHE. EARKR, ©Y8
RLBERKBEZVNSUBEZINERIR, BHNTENBERTE.

EARRT, BEFEABIBERTIN=2RARARETILE. ZHRITET

2019 F 8 AR, ERARMRBEEUERENATRNENSE. SETNERR
KRN RREEFBRORE . 25, TEESEZE. RENBRLTHAEE.

312



BE5AMRSARN, BUMERNREHAR, FSERTTARER. MRE
TEHHEMEE, BENERRAMRAR, REEFHAE L.

MRETAARETAREOHFLEHRERAR, KEAAROT:

The Secretary, Dublin City University Research Ethics Committee, c/o Research and
Innovation Support, Dublin City University, Dublin 9.
BJE: +353 17008000

5!

Gk

Sharon O’Brien

Dorothy Kenny
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Appendix C1: Pre-task Questionnaire (English)

1)

2)

3)

4)

5)

7)

8)

9)

Are you a native speaker of Chinese?

- Yes

- No
Age:
Sex:

- Male

- Female

What year are you in at university?

What is your major?

Do you have experience in using machine translation applications (Google
Translate/ Baidu Translate etc.)?

- Yes

- No

(If you replied ‘yes’, please go to question 7. If you replied ‘no’, please go to
question 10.)

When did you start to use machine translation?

How frequently do you use it?

What do you think of the quality of machine translation?

10) Please indicate the reason why you don’t use machine translation.
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11) Do you have experience in watching movies or other videos with machine
translated subtitles?
- Yes
- No
- Uncertain

12) Do you have experience in learning via MOOCs?
- Yes
- No

(If you replied ‘yes’, please go to question 13. If you replied ‘no’, you can click on
the “Submit” and complete the questionnaire.)

13) Do you have experience in learning via MOOCs with machine translated subtitles?
- Yes
- No
- Uncertain

14) Have you studied the MOOC entitled “Sit Less, Get Active” before?

- Yes
- No

15) Do you believe the machine translated subtitles will adequately transfer the
meaning of the source text?
- Yes
- No
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Appendix C2: Pre-task Questionnaire (Chinese)

1) fREEIEEHXE?

oY Fim
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3) BHRIMERZE?
Ed
- 73
z
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6) BHEXBERAIY==FFENA (a0
=l
wE

(RENEERR", BEBTE 7

%10 51, )

7) M AT E R R R R

HTBE. AERES) 7

&, RER[E

8) HEMYABERIMERE?

9) AN AYIRRRIER RE WY

10) 157 A E AR A R E
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Appendix D1: Post-task Questionnaire for Pilot Study (English)

Part I: Comprehension Testing

1)

2)

3)

4)

5)

6)

What counts as physical activity?
A. Dancing

Walking the dog
Climbing the stairs
Housework or gardening
All of the above

Mmoo

Which example below counts as a muscle strengthening activity?
A. Running

B. Yoga

C. Lifting weights at the gym

D. Gardening

Which of the following would NOT be considered as a sedentary behaviour?
A. Driving in your car

B. Sitting at a desk working
C. Standing on the train to work
D. Reading a book on the sofa

Which of the following is not active transport?
A. Walking

B. Cycling
C. Driving acar
D. None of the above

Which of the following is not caused by sedentary behaviour?
A. Obesity

Type 2 diabetes

Eye disease

Some cancers

Mmoo ®

Premature mortality

Which of the following is not exercise?
A. Training to take part in a marathon
B. Walking along the pavement
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C. Going to gym for strength training
D. Going to a yoga class

7) According to physical activity guidelines, children should do 60 minutes of
activity every day, that's
A. Running
B. Jumping
C. Both of the above

8) According to physical activity guidelines, adults should
A. have moderate activity at least 150 minutes every week
B. have strength building activities
C. minimize the time they spend sitting
D. All of the above

9) True or false: Doing moderate activity is enough to meet the physical activity
guidelines.

A. True
B. False

10) True or false: If you want to do physical activity only 10 minutes a day, 5
minutes a day, that's not going to be helpful.
A. True
B. False

11) True or false: Children get more active as they age.
A. True
B. False

12) True or False: Physical activity is a very specific subset of exercise.
A. True
B. False

Part II: Attitude Survey

13) The subtitles allow me to fully understand the contents of the MOOC.

LIstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree

14) The subtitles are useful to me.
DStrongly agree [ Agree [J Neutral [ Disagree [ Strongly disagree

15) The subtitles are easy to understand.
LIstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree
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16) Interacting with the subtitles does not require a lot of my mental effort.
Listrongly agree LI Agree LI Neutral LI Disagree L Strongly disagree

17) I would find it easy to get the information | need from subtitles.
[Istrongly agree L] Agree LI Neutral [ Disagree [ Strongly disagree

18) The subtitles are clear and understandable.
Listrongly agree LI Agree LI Neutral LI Disagree L Strongly disagree

19) | enjoy reading the subtitles.
[Istrongly agree L] Agree LI Neutral [ Disagree [ Strongly disagree

20) | am satisfied with the subtitles.
Listrongly agree LI Agree LI Neutral LI Disagree L Strongly disagree

21) If | have a chance, | would use machine translation to translate English subtitles
in the future, because | know it will do a good job.

[Istrongly agree ! Agree [l Neutral [! Disagree [] Strongly disagree

22) | would recommend machine translation to my friends if they need to translate
subtitles.

LIstrongly agree L Agree LI Neutral L Disagree LI Strongly disagree

| could comprehend the subtitles...
23) If there was no one around to tell me what to do as | go.
[Istrongly agree ! Agree [l Neutral [! Disagree [] Strongly disagree

24) If | could call someone for help if | got stuck.
LIstrongly agree LI Agree LI Neutral LI Disagree L Strongly disagree

25) If | had a lot of time.
DStrongly agree [ Agree [J Neutral [ Disagree [ Strongly disagree

26) If | had just the built-in help facility (e.g.: online dictionary) for assistance.
Llstrongly agree L Agree LI Neutral L Disagree LI Strongly disagree
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Appendix D2: Post-task Questionnaire for Pilot Study (Chinese)

F—&9: B

1) TIB—TETS&ED?
A BkEE
B. &%
C. ey
. MREIEZ
U EEER

m O

2) THIMR—IUETHLAERES?
A. B

B. aiffl

C. ¥&

D. HZ

3) THB—FRETFAL?
A i

IR LITITN

Stk EE |

WD E FEH

O 6w

4) THB—IAR BT AR BT ?
A. EBE
B. BETT
C. BE%
D. M E®&B

5) TIB—IMASHALSE?
A. BERE

2 BURERIR

ARFHER

HRIET

Mmoo
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6) Tl

PR — T B T 5k

A. AT SINSRRFRED
B. JAEAfTEE

C. XESEHTHAEREDN
D. FHifimg

7) 1R

BUEDIERE, BT EBREBRHETT 60 2ehavEs), B

A H
B. BEEK
C. ULEEF

8) R

BIRENTER, MEANIZ

A. BEHTED 150 H5ha0E BT R

w

FHIT N EINEIES)

C. &MLt ERIET(E]
D. U L&

9 Bk
A E
B. i

10) Bf&
A.E
B. &k

11) B

AE
B. 1%

12) Bf&
A.E
B. &

D MIERTESIRLE DUA R BAEENIE A E K

D MRRERRAME DM IO SEED, BIFRTAHEY

BT BAKKARNEBE KR

D BIRCEEREN—MEIN TR
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FE SERE
B) FRIURZEZETRRNART
HEgRE UER Usx UAERE U EEFER

14) FENERE A
Hirgmz UER Udsz URER UEEFEE

15) ¥R REFER
Hirgmz UEg Udsz URER UEEFEE

16) TR AT RERIAZRAN
Higmz UER Udsz URER UEEFEE

17) NFH R EE AE SN BRIE A
Higmz UER Uhsz URER UEEFRE

18) FH A
DiezEm D@& Oy ORRx DR

19) AERAEFHOERE
Hirgmz UEg Udsz URRR UEEFREE

20) X FRRFE

Hirgmz UER Udsz URER UEEFRE

1) R BREVE, REERYSERBEREXTFE, BABRNEESH
FEHARE

HEgmEzs UERg Uds URERE UEEREAR

22) MRBPPALFBERFF R, BIEEMIERIRDE
gz UERE Ussz URERE UEERRR

23) AMfE SR BAES ROEERTS
HEgrz UEE Udsz UrEs UEEFAER

24) RIBE| FMER REHEIAFIC, HABEERTE
HEgrz UEz Udsz UrEs U EEFER

25) INRB R EHNSE, HEEERT R
HEgrz UEE Ussz UrEs UEEFAER
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26) INREMH NERKBIER M (BlNAELIFHETE) | AREERTE
HEgmzs AR Udsz URERE UEEREAR
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Appendix E1: Post-task Questionnaire for Main Experiment (English)

Part I: Comprehension Testing

1) What counts as physical activity?
A. Dancing

Walking the dog
Climbing the stairs
Housework or gardening
All of the above

mo o

2) Which of the following benefit of physical activity is not mentioned in the
video?
A. It can help reduce our risk of multiple diseases.
B. It can help us to maintain healthy weight.
C. It can help us to improve the quality of our life.
D. None of the above.

3) Which of the following statement about physical activity is not right?
A. Itis any movement that uses energy.
B. Itis not structured.
C. ltis different from exercise.
D. Itis pursued for fitness benefits.

4) Which example below counts as a muscle strengthening activity?
A. Running
B. Yoga
C. Lifting weights at the gym
D. Gardening

5) Which of the following is not active transport?
A. Walking

B. Cycling
C. Driving acar
D. None of the above

6) Which of the following is not caused by sedentary behaviour?
A. Obesity
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Type 2 diabetes
Eye disease
Some cancers

Mmoo o

Premature mortality

7) Which of the following is not exercise?
A. Training to take part in a marathon
B. Walking along the pavement
C. Going to gym for strength training
D. Going to a yoga class

8) According to physical activity guidelines, children should do 60 minutes of
activity every day, that’'s
A. Running
B. Jumping
C. Both of the above

9) According to physical activity guidelines, adults should
A. have moderate activity at least 150 minutes every week
B. have strength building activities
C. minimize the time they spend sitting
D. All of the above

10) True or false: Doing moderate activity is enough to meet the physical activity
guidelines.

A. True
B. False

11) True or false: If you want to do physical activity only 10 minutes a day, 5
minutes a day, that's not going to be helpful.
A.True
B. False

12) True or false: Children get more active as they age.
A. True
B. False

13) True or False: Physical activity is a very specific subset of exercise.

A. True
B. False
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Part Il: Attitude Survey
14) The subtitles allow me to fully understand the contents of the MOOC.
[lstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree

15) The subtitles are useful to me.
[Istrongly agree L] Agree LI Neutral [ Disagree [ Strongly disagree

16) The subtitles are easy to understand.
[lstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree

17) Interacting with the subtitles does not require a lot of my mental effort.
[Istrongly agree L] Agree LI Neutral [ Disagree [ Strongly disagree

18) | would find it easy to get the information | need from subtitles.
[lstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree

19) The subtitles are clear and understandable.
[Istrongly agree L] Agree LI Neutral [ Disagree [ Strongly disagree

20) | enjoy reading the subtitles.
DStroneg agree [ Agree [ Neutral [ Disagree [ Strongly disagree

21) | am satisfied with the subtitles.
[Istrongly agree [ Agree LI Neutral L Disagree [ Strongly disagree

22) If | have a chance, | would use machine translation to translate English subtitles
in the future, because | know it will do a good job.
[lstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree

23) | would recommend machine translation to my friends if they need to translate
subtitles.
[Istrongly agree [ Agree [l Neutral [ Disagree [/ Strongly disagree

| could comprehend the subtitles...
24) If there was no one around to tell me what to do as | go.

LIstrongly agree L Agree LI Neutral L Disagree LI Strongly disagree

25) If | could call someone for help if | got stuck.
DStrongly agree [ Agree [J Neutral [ Disagree L] Strongly disagree

26) If | had a lot of time.
LIstrongly agree L Agree LI Neutral L Disagree LI Strongly disagree

27) If | had just the built-in help facility (i.e.: online dictionary) for assistance.
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[lstrongly agree L Agree LI Neutral L Disagree [ Strongly disagree
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Appendix E2: Post-task Questionnaire for Main Experiment (Chinese)

F—&9: B

1) TIM—IETFTEEER?
A BkEE

B. 1B

C. Jeuw

D. HRZHIEZ

E. U EEH

2) THIBB—IR T B ATERN AR B A iR R
A BEIT R BRABE

. BUTHBRRAE

- BETRALEERR

- U EERBEBHIR K

O 0O W

3) THB—RET SEE R TR
A SERBERNEEHBESHED

EREEALY

© SR

EHE RS TR S T4

O 6w

4) T5H—IE FALAERER?
A. B

B. Tl

C. ¥5

D. BZ

5 THM—INA BT /AR EAT?
A. EBS

BETE

C. BB%

D. M E£&B

@

6) TFM—IMASHALZE?
A. REB¥
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2

mo o w

7) 5l

BUNE RS

RRYERS
S
$ R

PR — T B T 5k

A. AT SNSRI FFIARE
B. JAEAITEE

C. XESEH#THIAILEER
D. Hfinig

8) WRIFBFHEIAEFNIER, B TFEREBEHRTT 60 H#a9ERN, BRI
A B
B. BEEK
C. ML

9) WRIBEEMEKIENIER, BHEANIZ
A. FEHFTED 150 HEH9EESER)

o

HTHEINEGIED

C. &ML ERIET(E]
D. ALEEEB

10) Bf&
A.E
B. &

11) Bfk
A.E
B. &

12) Kl
A.E
B. &%

13) &R
AE
B. %

D MIERTESIRELE UA R BT RIS E K

D MRRERRIAME DU I NS EE, BIFRT A

D BTBRKTESEBR

D BERESEREN—MEINTE
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FE SERB
1) FRIUIRZEZETRRNART
HEgRE UER Usx UAERE U EEFER

15) FENIRE A
Hirgmz UER Udsz URER UEEFEE

16) ¥ RE LR
Hirgmz UEg Udsz URER UEEFEE

17) [T R AT RERBAZRN
Higmz UER Udsz URER UEEFEE

18) NF =Rk AfE BB RIE A
Higmz UER Uhsz URER UEEFRE

19) FHIPE
DiezEm D@& Oy ORRx DR

20) RE XA RFHOERE
Hirgmz UEg Udsz URRR UEEFREE

21) X FRRFE

Hirgmz UER Udsz URER UEEFRE

22) MRKKANE, BREEANSHERBFREXTS, BARMNETEH
FEHARE

HEgmEzs UERg Uds URERE UEEREAR

B)MRBPAXFEIETE, BHSEEMIFEASEE
LirgEa UEE Udsy UREE U EEFEE

24) iME SRR BANES ROEERTS
HEgrz UEE Udsz UrEs UEEFAER

25) IRIBE| MR REHEIAFIC, HAEERTE
HEgrz UEz Udsz UrEs U EEFER

26) INRB R EHASE, HEEEERT R
HEgrz UEE Ussz UrEs UEEFAER
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27) IR BN BN RIEE (PINEAARS) | BiEReE
Oz s Uasy DxREE UEERE
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Appendix F: QA Guidelines (English and Chinese)

AU (Categories)

HiE
(Addition)

B

(Mistranslation)

HE
(Omission)

=
(Grammar)

(Spelling)

XK
(Style)

AEHEIB

(Locale-convention)

RiE

(Terminology)

TEEE
(Overly-literal)
He

(Others)

fR¥E (Definition)
BEXH3EH, EXHAEF

The target text includes text not present in the source.

BEXHERBETREX

The target content does not accurately represent the source text
content.

BEXHER, EXPAR

Content is missing from the translation that is present in the source.

BT HEMARNBIR, LM O

Issues related to the grammar or syntax of the text, other than spelling
and orthography.

XFEH

Issues related to spelling of words.

teaniBR AN R T SEFENTRE, XEEXHEREERXA
15

The text has stylistic problems, for example, the translation of a light-
hearted and humorous advertising campaign is in a serious and “heavy”
style even though specifications said it should match the style of the
source text.

PEEAEEX P ERER AR T THS%E

Issues in locale convention relate to the formal compliance of content
with locale-specific conventions, such as use of number formats.

XN —MEIES AR IE R A A H B AN A E R R BE
Terminology issues relate to the use of domain- or organization-specific
terminology.

F At EEF N SBIFEXERE

The translation is overly literal.

AETUEEEIRRHEEER

Issues that do not belong to any of the issue types listed above.
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f5lF (Example)

He put his hands in the pockets.
I F RSP EN AL,  (“IPEENEE)

JE X (source text): not more than 200 times.

EX (target text): BITHWEX,

JE3: You will be staying in this hotel during your visit in Beijing.
BT RipRIHAEMEEXREE. (HFT Beijing)

JES: It's a cold day, so | just want to stay at home.

T RA, BRRER.

Eean B BT “B)”

JEX: Hey, what's up?
B Ik EF?

JEX: |like painting, dancing and singing.
BEX BEXRE®E, $E R, (ERZHESEAM
=)

Eb 2048 Hollywood E1% B} 41 BB B " M IE “4F 318"

JE3C: |had a good day
X HENFR.
B ERET NS EREMAANEIREE,

Please add more details in the “Error” column.



= EJE (Severity)

7
(Minor)

Biy
(Critical)

f& % (Definition)

XK [A) A 500 A A 89 ] A v S T R R

(Minor issues are issues that do not impact usability or
understandability of the content.)
XEOBSEMABTH T AL TERY, EASFEET
EEH

(Major issues are issues that impact usability or
understandability of the content but which do not render it
unusable.)

XERBEDFRABEAEEEM. fl, — I HETEATF
BB IE AR

(Critical issues are issues that render the content unfit for
use. For example, a particularly bad grammatical error that
changes the meaning of the text would be considered
critical.)
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JE 3 45F (Example of source text):
In his closing comments, Mr O'Neill said Apec would try to ensure "free
and open trade" in the region by 2020.
FEX (target text):
REREEENBRFTRT, TAZLEHLPEE HRE] 2020 F
XL BRFERNES" .

B (target text):

RERGEEXRTHEFRT, TALEGHLEE HTHRE] 2020 £
XL BHARE S .

¥ (target text):
REREAENESFFFRT TRELEALAEE HHR BBETN
5" e X —H 7 2020 F,




QA 5% (Steps)

- IR R R A B R R L, FE RS RN T L Y R R Bk
FXT NI, (Please copy and paste the translation error into the “Error” column
and select the corresponding case from the drop-downs of the “Error type” and
“Severity” columns)

- WRERE TOHETRM, R RS LA R R ORI T
I RIS, (If the error belongs to “Others” type, please add more details at
the end of the translation error pasted in the “Error” column.)

- IR R R TR, 1HIER NIRRT, (If you feel that an
error belongs to more than one error type, please choose the one that is the most
appropriate.)

- HICRER AT A BB R R A, R BRSO E A T
’r], (Please remember to tick the box in the first column if you are satisfied with
the translation. If the two translations are the same, then there is no need to tick
the box)
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Appendix G: Source Text and Target Text for Subtitles

STt Zumbal!

RAW  EL[D !

PE LA

HT Vi

ST Squash!
RAW BEER

PE BEER

HT BEER 1

ST Tennis.
RAW RER,

PE EK

HT ER,

ST Sailing!
RAW  WLAG !

PE WiAT !

HT Wil !

ST Basketball!
RAW gl

PE Bk !

HT BEK

ST Gardening.
RAW B2,

PE FZ,

HT FZ,

ST Football.
RAW  JEEK,

PE SEER,

HT JEER,

ST Stair walking.
RAW B,

91 ST: Source text

RAW: Raw machine translation

PE: Post-edited machine translation
HT: Human translation
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PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

AR,
TEREHE,

Yoga.
B o,
TR0
R,

Dancing!
B !
Bed !
Bk dE !

Frisbee!
K
K
KA

Cycling.
TEHA,
17,
BT,

Judo.
ESTER
ESTER
ESTER

Basketball.
WEk.
JI:-AF;‘;‘_I*O
TR

Surfing!
R !
IR !
IR !

Running!
!
H
g
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RAW
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HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW

PE
HT

ST

RAW

PE

HT

Hill walking.
[LIHBAT
e,
€L,

Skipping.
Bz,
Bk4,
B4,

Highland dancing.
e Bk

e 2
Jikg i gE,

But what is physical activity?
BA RS KR5S 2
{EAT 2R S RIEE) 2
B, S ARESRA L 2

Physical activity is any movement that uses energy.
B RIS B SR8 H e ERIETE3),
B KIS ) e THAERE B RUIETE ),
B RIE By AT FH RE B AOTE B,

And being physically active is important for people of all ages.
ERIE TR FITAT 46 8 BE ) N HTAR B 2L,

DRFF S RIS RN BT A 4R 1 B i) AR F 2,

PRFR S R RUBCIR ST T A AR O AR 2,

Physical activity can help reduce our risk for multiple diseases such as coronary heart
disease, type 2 diabetes, some types of cancer.

S URTES) ] LA B AR 2 i ) RSz, el o, 2 BB SR IpS,  BLEESRIA R SE,
S RIE ) AT LA B FATTRRAR 2 g B Uz, Ansebotods, 2 RUHE RS, HCEESRI g
JiE

S RIE S RER BN B IR RO R, Peanse O, 2 BUBE PR, SCJ LA E,

It can also improve our bone health, help us to maintain healthy weight, and also improve

our overall quality of life.

EM AT LISCGERA TRV B B RE, ARBhEAICRFFEREAVRE, JHR B TR A TS

fein

E%ﬁ%&%ﬁﬁ%%%@%,ﬁ%%m%%@%%%%,#%%ﬁﬁ%%%é%ﬁ
%%&%ﬁﬂ%%ﬁ@%,ﬁ%ﬁﬁ%%@%%%ﬁ,%ﬂﬁﬁ%ﬂﬁm%$$%
%

o

= o}
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ST
RAW
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HT

ST
RAW
PE
HT

ST
RAW
PE

Physical activity is any movement that we do with our bodies.
H RIS B T S ARRUETES),

RIS A i & R A TREATE ),

H RIS SRS FA TS AR 3 1,

It can be quite light movement, like just walking around a little bit in your office or at home.
E R LR S R REE), BLGAEIRR I N BB E S A — R

B LU S R RIES), HGAEIRA P A BB S HE — R,

B ATRE A Y RIS,  HRIBR R I A B B L,

It can be moderate activity, walking the dog, going along the pavement.
ERILGEERTES), £, IhEMMTIEE,

R LUREERTES), M, JhE NTEE,

EAT TR R M LN I A 7 2 FIR TS B

It can be quite vigorous activity, running or playing sports.

E R LR S IR ERADIEE), M e TEE),

E R LU Y s AUAEE), P BOE E),

B ATRESE AP 5E SRR HL IR IX R Y SRS ) B9TE 3,

Any movement of the body is good for our health.
H R EMIE S A 4 TEATRI R,
HARHNEMGEEIERA 4% THATRORERE,

EAT B TG SO A 2 TR TR RE,

Our bodies are built to move.
TA T S AR R 3,
BT S ARt B T 5B,
AT B AR A Rk 2B 5,

We often hear of physical activity and exercise being used interchangeably.
T H W B B (TS S Fs ) A

FRA T2 5 W 1) By IR TE S AN BB LA

BAVE & W By RTE Bl FD BB R X PR A 1 (5 FH B I A P DA LA,

But do they really mean the same thing?
EAATT A B R R 2
HEMNNEEER—FE 2
EREANE—FEL 2

| don't think it's now correct to use them interchangeably.

FANIAEE T ENTR R EMR,
BN NI E A AT EA TR IERRY,

339



HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE
HT

ST
RAW
PE

HT
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RAW

PE

B REAFHUE S B T EAT TR IERRY

Physical activity is the broad umbrella term that covers all bodily movements.
B ARG B w5 BT A & R ) T I2 KRB,
RIS S e w BT A & SR 2R,
HIRIESE] T A B RIS S5,

But exercise is a very specific subset of physical activity.
EABMR IS B RIS B — IR BARRY 725,

(BRI & RIS B — IR Rl ) 14

{E IR B AR A2 A R B (T 3,

Exercise is pursued for health benefits, for fitness benefits.
BRI, fERERIARAL,

WMo TIBRMERE, N T 5,

R H RN TR B,

For example, we might start running to take partin a 10K run.
Bilhn, FATRIREI4GIETT, £ 5 10K HUIETT,

fidn, FATRIEA T S0N+0x B FE 2R T T AR AP
B, TSN 10 2 BAEBA AT EE I A

This would improve our aerobic fitness.
ORI AT AH A AE 5
XA BT AT A S
R S AT 0 il D e

We might go to the gym to do strength training, and this will improve our strength fitness.
BAT AT ALY B T BRI E A 1895 ),
BATRT LA B S BT BN SR, R & HA TR IR RE,
AT ATRE RS TEAC) BINSR, X PR RTRA109 ) &,

We might go to a yoga or Pilates class to improve our balance and coordination, part of our
fitness.

FeAIT T LLE SR sl B R SR R B A TR T A il X R B A S Y — &84
BT T AL IR SR R R R SGETA TR A i, IR Fel S B9 —E8 55,
BATarae & BRI R R R RUGE AR R A U e, Xt T T e —

5.

And these are all exercise-related activities, because they're structured and we're largely
pursuing them for fitness and health benefit.

XECH BB ARG S), BOEAREAR, AT KL _Fb SR 5 R R
AL,

XL R VB S IE S, BN EATREMIT), BRATBEEIRAREE 2N TIE
SR A B A 1) 1 b
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DL IR SRR TR S,  [ROMAA TR A 854 B R 2hE R RS2 £ R (R

)j:F!O

Now we know what physical activity is, and now we know the difference between physical
activity and exercise.

BUEBAT RIS B E B2 A4, BUAEBA TRTE S RIE shAE 3 2 18] 11X 3,
UL SRA RS B ATE SR AT 4, BUESRATTRIE 5435 S AN B R 2 R X1,
BUERRATREAT 4 R RIS B0 H T 8 S s s AN BB R Z TR XA 1

Let's see now how much physical activity we should be doing to gain health benefits.
DAELEBATE B BAINLZ M Z > B S SRR e 1 4 Ak

WAERE B A TRLZM 2 D S ARTE B A Be 3R 138 FE R4 A,

PAELLTATE B 1 AFHE I TN 2415 2 > B K53,

So let's go to check the physical activity guidelines.
FTLABA E R A R B IESE R,
FTLAHA EF T B RTE SN 6.

WAL TAVEFR B H RGN,

So what we want is that for children aged 5 to 18, that they do 60 minutes of moderate to
vigorous activity every day of the week.

FTUATRATABZE) R, X T 5 5 2 18 B %1, A4 i 4 R AR 60 J Bh i i EEBINE
BRATE B

FrLAFA AR EERY S, XF T 5 5 3 18 4% 1, A AT 14 A 45 R #Ai 60 Z- b i v B 81 i
FURIIE S

XFF 5 2 18 B TR, AT AR TEE R A 60 F3 B A IR AN IR LA TE B,

That's running, jumping, all the usual play stuff.
RKIEIEAT, BRER, PTAH LRI 2R T,
bR, BRER, PrAHE WAOTE S,

gt Ry, BRERLL N ATA T IR BTSN,

What we'd also like them to do is some vigorous activity for strengthening their muscles on
at least 3 days a week to get the maximum health benefits.

TAVIE A BN — L/ N ROTES), FEZED 3 KINGEILA, LIRS R KA LS
Ak,

TAVEA BHA UL — LR ZUANE SR BRI, fEJEED 3K, DIRISR KAVMER AR
Ak,

N TR IR BRI R, FRATIE AR EARA]— &) 28 /DA = AR A il £ B35 2l SR i
AATTRILIA T8

We would like adults to have moderate activity of at least 30 minutes, 5 days a week.
BAFLERANA—NED 30 508, FE 5 KEGEETES),
BAFmERANA—1ED 30 708, FH 5 RAVEETES),
BN VBE AN —JEAT 5 KILED 30 080 ZLHTE S,

So that's 150 minutes every week.
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FTLAIX A28 150 581,
AT LA &8 150 F3%h,
Wk & A 150 7048k,

We would also like them to have strength building activities and to minimize the time they
spend sitting.

BeAl T Ay LT HES TS A Bl RO A 1AL T B [a]
BA A LA AT I BEIGR, REJD A T35 I E],
TALEAHEEMOA AT BN HALATAAE RSB R I F)JRE D,

But if you want to do 10 minutes a day, 5 minutes a day, that's better than nothing.
fHiE, ARARAE R 10 3%, K 5 o8, IR —UI#l AT,

B, ARARAEER A 10 58, K 5 obh, IR # A S s,

EIR AN RARAAAREE — KRBk 150 h, B3 T Bt LA B A AT

We've just learned how much physical activity is needed to get health benefits.
FATNINI T 215 LD S ARTE B F RESRAS I FRAS AL

TA NI 7 215 2 %D By IRTE B o RESRAF AR A b,

TRATWIA T i3 TR 1 R 2% /b By IR TR 1,

But let's see what is physical inactivity, and how it affects our health.

(IR TAN PR B AT B RATES), LUK E Al 52 ma AT T B e,
(EIRAEFMN PRE B AT RS EATES, LU A 52 ma A T b e,
(ERETAVE B oS B R ATE S LUK E ANl 52 nm B F AT T e,

Physical inactivity means very low levels of physical activity.
EY ARG By s FE AR B AR TE Bl K

B RIS Bl S SR W AR & A& B K

H ARG ) B RAE AR S AR B,

For example, if we do not do 30 minutes of physical activity in a week, we can define
ourselves as being physically inactive.

Biltn, AR IE—JE A 30 3 B S IRTE S, FRATATELRF B O SO IR
&30,

Biltn,  AnRFAIE—JE N A 30 S B S IRTE S, FRATATELRF B O SRR
&3,

fAn, A FRATT— A B (TR A R R 30 48, FellTAT LURIE R B S ARG,

Very low levels of physical activity can increase our risks of getting disease, for example,
coronary heart disease, type 2 diabetes, stroke, and cancer.

FEEAR B ARTE B AT e InFRA TR U, BN e, 2 ROBEIRIF, XA
ﬁﬁo

AR By RIS BN 7K AT RE HEINFRAT TR R IS, BilAn et Cogps, 2 BOBEIR I,  Hh XU
FEIE,

AR B ARG B2 SN AT B s, Bl et o, 2 BUBE IR, UK
F—éﬁo
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Being physically inactive can also affect our bone health, and in time can lead to greater
risks of getting osteoporosis.

HIRARTE S M FA T B B GRRE, M T RE S T BOE KA E FUBRANE UL,
B ARG S 2 B MR TR B BEAERE, TRER S BOH KA E BUGIAE KUK
HIRAE B2 R BATHY B SRR AN B TSR A AT RS

But a bit of physical activity is better than none at all.
B)E, A—mKIEs) A —AEhf,
B)E, A— SRS L H %A 4T,
HIE D BB B RIS B LA L ER A B 4T

How active is the world, or how inactive is the world?
HRALIEIR, ERMRATEI 2
HREZIER, AL ARG 2
XA 2R, BE XM 2 AR 2

Evidence shows that worldwide, 31% of adults are physically inactive.
AUEEER, AER 31% MR NS AR AT R,

AUEE SRR, AER 31% A BAE NS ARG R,

EHR 2 B At 5L 319 Bl AR N B IR AT K.

Well, a third of the people in the world are not sufficiently active for good health.
MR A =0 — P NIEA R EHITERR, S AR,

AT BT =552 —HI NTA N T RERE TR TR R S 1A

b e PSR =552 — R A T BAFROREREIR DA+ 0 s R,

But not all groups are equally inactive.
EIFAS R FTA BIRE AT [ AOTE R,
{HIFA AT A B RE AR — FERY ANTE IR
HIE A IE AR FYANHERR — FEANTE IR

People from high-income nations tend to be less active than those from developing
countries.

>k H N E A TEEA AN R T E FRFETE R
K B m A E ZA A TEE AN R TP E SRR R,
Gk B AR EZAONAALL, Sk A SN EZR A B T AR AR FOTEER,

Men tend to be more active than women.
PR B 2ot A& IR,

B VEAEAE e 2o SIS ER
BVE M ISR,

And we tend to get less active as we get older.
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mH, FEAEFRIER, BATEEAIRTER,
i H., BEAFERRIER, BATEERATERR,
LPATEERS FR R, FAIMER TG ARG,

Patterns that are similar in young people, boys tend to be more active than girls, and
children get less active as they age.

FRARIRREL, BHIEE KRR, ROk,
FRARBRRE, BEIEE R RETRRR, S B RANTE R,

TR NG T, XMRRAGRARELR, B BT R, IS R e KRS
AIRTEER,

That's particularly the case in adolescents.
FHAOFELHAN,

A LHANL,

EHDED, EMFILE R,

As few as 20% of 13 to 15-year-old young people are not sufficiently active for good health.
13 = 15 L IFHEDE P HE 20% 5 R 080 & R HERE,

13 £ 15 B E D E A A 20% 89 N Z 0 AT 45 AOTE R

20%H 13 £ 15 % IR A T AN R AR H E R,

Now we know what physical activity is and what physical inactivity is.
PAERATRE S ATES AT 4, BEAFESRAT 4,
DUERATRE S ATES AT A, BERAESRAT A,
IAEFATVIEAT 4 F RGBS LA 4 e B R ANES),

But what does it mean to be sedentary?
{H R A B JRAT 4 2
{ERAAR R 2

BRAAS R ER 2

Being sedentary is when we are sitting or lying down across the day.
ARG, AT T BRI — K,
DCABTEFE A T R AR A5 B
ICAEFEFATTEE R A A B 7

So for example, if you have a desk-based job, then it's likely that you spend quite a lot of

your day sitting or sedentary.

FrLAMEan, aRARAE — NI AR TAE, ILARFTREIRAE TARZ IR A AL — AL T
Ko

PN, AnRARZIRE TAE, IRLAR FTRER— R B AR 2 A (A3 44 4 slo A AR

z\jJO

fBan, RIRA — 0 Z2 L TR, IRLARA 7T HE — RO I (8] 24 5 B E AN B TE

szO
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And other common examples of sedentary time in everyday life are sitting on the sofa to
watch the television and sitting on motorized transport vehicles.

AT P A G St 3 DL b AR VD A R AN, ARIERLENE L,
AT P G AR HLfh S L R AREVD R R AL, AREALEN A B
FER ARG, AED KRB, EHEhE s

So for example, driving in your car, taking the train or a bus, or sitting at home on a
personal computer or on your tablet.

FTEABIANVEBIRA G, TRAAK BNV, SRR BRI A ST AR N 1.
FTUMGIAE BRI A, FRAAK AR, B E 5 BT i Nl Ak,
BIANFF 22, SeA K AR Bl I B A AE 5 B B P i B TR SR AR 3 O A AR 151 -

And we know that people who have higher levels of sitting across their everyday lives are
putting their heath at increased risk.

1 HBATEDE, £ R AT A B A RN 2 AL T e R e B A XU
i B A VENE, 7E 5 AT A8 5 I 18] LA A T IELE AN A S e AR,
TATENIEARLE [ AT T 22 A8 B9 N IEAE SN A ATT A fr e XU

And this seems to be even in individuals who are achieving physical activity
recommendation.

AT AR IR B IS S HER D AR
FEER TR LE S By (A B A AL AR A X FERIE DL
- Bt 28 R ST T By AARTE Bl 9 N EL T AT 3 A

So, and we know that higher levels of sitting are linked with obesity and an increased
likelihood of developing type 2 diabetes and cardiovascular disease and some cancers, and
even premature mortality.

FTLL, FRA kB S s SR AL L BB 5%, SR 2 TUREIRIR, O A8 PR Pt
Loy, R AR TR ATRENE,

FTEL,  FRATIEME AL T = AR RERE, MO AR 2 BUREPRYA . /O R0 Fn RS gie i,
eI FAE R AT REE,

PAVEMEL F A G GALME, 2 AU RPERALAY rTReE, O BN, RRLRE
R CHR,

So we need to think of ways to sit less and be less sedentary in our everyday lives.
FTUATRAN TR 225 & AE R AR TR b dp D AR 1) 051,

FTABAN TR 235 S8 AE A AR TS th A AR 5 15,

K, FATFREARMAE B & A4S A A DL R 2GS TR R,

And some of the ways that we can do this are to think about using alternative forms of
transport.

AT AT LI — L2 07 108 %5 e A AR U555,
TATAT LU — 25 75 150875 e A A il TR 7 5
Horp B — 2 MR TRAT AT LS R E A AR 28 05 2

So can we use active transport like walking or cycling more often instead of relying on
motorized transport all the time?

FTEAEAT T LAGE AR A s, AP AT8 BT, M2 — ERK SRS &30 2
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FTLATRATT AT LA TS IRAOAC B 52, AN S BTG AAT S, A2 — ERSEAL
BhAZiE ?

BATAT LU INE # AT 8l B AT 28 A & — AR LA A28 T R4, 2

Can we break up longer periods of sitting in the workplace and get up and move about
more?

BATAT LAy IF B — B (] AR AE TAES P, R FnAER L0 2
TATRIAR W LR SR AE TR, ZiEksh—3) 2
TATAT LR BAC I [B] Y AAE AR B, 2 bl of B AL 4 2

Or could we consider spending less time sitting watching the television and try to move
about more?

B AT AT LA FEAL DAY (A AAE R B, Rl 2B 2
S HFAT I A AT LA AL DRI (8] A5 B AL, T 2R3 —3) 2
sl AT AT LA FEAE B I (8] A5 7 LT B BiE L U AL AEAE 4 2

Hope this video convinced you that regular physical activity is important for our health.
it LIX A IR VEHRYR E AT T35 B0 FAl TR e Fe AR 2L,

o SR 158 AR R X 1 5 AT B0 FAl T fe AR B 2,

ir SIX BEWUAIRE UL AR IR U A A R R B (ATE B 0 FRATT A fr R AR B 22,

And one of the best ways to be more active is to find activities that you enjoy doing, and
make them part of your daily life.
M A TE Nl 7152 — B R BIR =AM TS 3, A E R B ARTE R — 568

IN
TJo

ik SEAHEIRRETEZ — R BRE M S Sh, FRIHAEY H A —
.
AR AR 73 ik 2 — R S AR BIR E AR % ) 07 Bk EATRCN IR B 8 AT —

HIFe
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“l dream it. | work hard. | grind till | own it.”
Formation — Beyoncé
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