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Preface
The dissertation before you investigates whether subtitled educational videos could be
improved in order to enrich the depth of learning that can occur through educational videos.
The topic and approach discussed here has proven to be a passion project of sorts. While
the journey was one for which I was not entirely prepared, I am unwaveringly convinced of
the potential value of the subtitle format explored here. There have been moments of despair
where giving up seemed the only viable option, but pushing through has always proven
worthwhile. While things did not always work out as planned, I would not exchange the
experience for the world. Throughout this journey, I have experienced academic,
professional, and personal growth that has changed the way I wish to view and interact with
the world. So many people have been involved in my journey thus far and without them, I
do not know where I would be. To everyone involved – directly or indirectly, mentioned or
not – I am beyond grateful.

I hope that those who read this dissertation enjoy the experience.

Natalie Boyd
Vanderbijlpark, November 2019.
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Abstract and keywords
South Africa is a country defined by its multicultural, multilingual people. However, up to
92% of South African students are learning in a language other than their home language
(L1). This places these students at a disadvantage in their education. While there exists a
variety of policies that attempt to provide all South Africans with education in their L1, many
indigenous African languages remain largely underdeveloped, especially within educational
contexts. The current language of learning and teaching (LOLT) in South Africa, which in
most cases is English, thus appears to be here to stay for the foreseeable future.
In an attempt to find a viable way to assist South African students, a handful of researchers
have conducted studies exploring subtitle interventions in educational contexts. These
studies focus on either language learning, or facilitating content learning in the students’
non-LOLT L1. While existing studies, much like this study, find improvements in learning,
they are yet to find statistically significant improvements when exposing students to subtitled
educational videos. This leaves researchers uncertain whether or not subtitles will live up to
their perceived educational potential. This study suggests that more can be done in order to
provide subtitle-based content support for South African students in the LOLT, by expanding
on the subtitle content. This approach sets this study apart from previous studies in South
Africa as it explores support for content learning in the LOLT, rather than language learning
or non-LOLT content learning support.
This study suggests that additional (or expanded) information within subtitled educational
videos could bridge potential gaps in the students’ background knowledge of a concept,
which may in turn enhance their understanding of the content presented. Furthermore, the
study suggests that the addition of expanded subtitles could encourage active participation
in the learning experience, thus enhancing the learning that occurs. Therefore, this study
tested whether altering the format of subtitle presentation from standard (a conventional
subtitle) to expanded (a subtitle that allows viewers to click on highlighted concepts in order
to access an elaboration of the concept’s meaning) could result in increased learning and
comprehension for South African students.
In order to investigate its hypotheses, this study first presented a literature review that
explores what is already known about subtitles in educational contexts, the cognitive
principles that should be taken into consideration when subtitling, and the relevant
educational theories that informed the study. The literature review suggests that existing
v

subtitling studies find improvements, but need to be reworked and/or redone in order to work
towards statistically significant findings. Research in the deaf and hard of hearing (d/DHH)
community suggests that subtitles benefit everyone and could be used in order to deepen
the educational value of educational videos, by providing additional support within the
subtitle itself. Cognitive theories suggest that students are capable of selecting the
information they need in order to develop schemata, but that providing too much information
in too many channels may hinder understanding, thus requiring the cautious selection of
content. Finally, the scaffolded learning and blended learning theories suggest that students
require different levels of informational support in order to assist them, and that using of a
variety of media to allow for class preparation and class discussions enhances learning.
The literature review informed the empirical investigation, which in turn asked first-year
psychology students to volunteer to be a part of the study that investigated a novel expanded
subtitle format. Participants were divided into three groups and shown three videos (one in
each of the three subtitle conditions: zero or no subtitles, standard subtitles, and expanded
subtitles). The subtitle conditions were randomised across the three groups in order to
control for the possible confounding variables that could potentially be introduced by the
video content. All participants were given a comprehension test after each viewing, and all
participants were asked to complete a post-session perception questionnaire. In the final
session, participants were also asked to fill in an exit questionnaire. All sessions were screen
recorded in order to gain data on the participants’ access to and active engagement with the
expanded subtitles.
The data was explored using a strictly qualitative approach. The results of the study indicate
that the expanded subtitle condition could potentially result in improved learning by
encouraging active engagement with the video content, although this study is limited in
terms of the conclusions it can make, as the sample was too small to conduct any statistical
analyses of the data. There appears to be an improvement in comprehension test scores
when the expanded subtitles were accessed, as objectively academically weaker
participants outperformed objectively stronger participants who did not access the
expansions. Furthermore, the results of the study indicate that students preferred the
expanded subtitle format to the standard subtitle format, even though it was unfamiliar due
to its novelty. Participants also expressed a desire to be able to use this format more
frequently in their studies in the future. This study therefore suggests that further research
should be conducted in order to understand the advantages of the expanded subtitle format,
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and tentatively suggests that this format could be introduced in educational contexts in order
to support students

Keywords
Audiovisual translation, subtitles, expanded subtitles, blended learning, scaffolded learning,
academic support, LOLT, learning and comprehension
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Chapter 1 – Introduction and contextualisation
1.1 Introduction
This chapter outlines the two primary contexts in which this study is based, namely the South
African educational context, and the context of educational subtitles. The objective of the
study was to determine whether the adoption of a new subtitling format would prove beneficial
to South African students who are educated in a language other than their home language,
despite a number of language policies intended to allow all South Africans to learn in their
home language.
First, this chapter introduces the South African educational context, with a specific focus on
the language issues the country faces as a result of language policies both inside and outside
of the classroom. Second, this chapter provides an outline of the language context in South
African educational institutions, which range from primary to tertiary institutions. Third, this
chapter explores some of the interventions that could be implemented within this context, in
order to address the language issues that South African students face in educational
contexts. Fourth, this chapter provides a brief overview of educational videos and subtitles
as they are used in this study. Fifth, the research problem, objectives, hypotheses, and
methods of this study are discussed. In the sixth place, the envisioned contributions of the
study will be discussed. Finally, a chapter breakdown is given.
1.2 Contextualisation
In this section, both the language of instruction and its role in the South African educational
context are discussed, and subsequently, the supportive role of educational videos, and in
particular those with subtitles, is discussed as a possible solution to the problematic issue
of the language of instruction in the South African educational context.
1.2.1 The educational context in South Africa: an issue of the language of learning and
teaching
Cultural and linguistic diversity is treasured in the South African context. A variety of
languages is spoken in South Africa, with 11 languages afforded official status by the
Constitution of South Africa (Act 108 of 1996, section 6). This section of the Constitution
especially emphasises that “all official languages must enjoy parity of esteem and must be
1

treated equally” (Constitution of South Africa, Act 108 of 1996, section 6). The implication of
this is that all South Africans should be able to go about their daily lives with the assurance
that they can do so in the official language of their choice. However, with 11 languages
afforded official status, this is not always feasible, especially within educational contexts.
In 1997, the post-apartheid government developed the Language in Education Policy (LiEP)
with the intention of elevating the status of the official indigenous languages, in line with the
Constitution. According to the Department of Education (DOE, 1997), the LiEP did not make
any single language compulsory at school level, but it does stipulate that from grade three
onwards, all learners need to take two language subjects, where one language is the
language of learning and teaching (LOLT) and the other, referred to as an additional
language, is one of South Africa’s official languages (DOE, 1997). The LiEP specifies that
the LOLT also needs to be one of South Africa’s official languages (DOE, 1997). In effect,
the LiEP makes it compulsory for all South African students to learn two of South Africa’s
official languages from grade three onwards, where one language is, ideally, the students’
home language (referred to as L1 from here on) and the other is an additional language
(referred to as L2 from here on).
The intention of the LiEP is clear: the policy was designed to encourage bi- and
multilingualism – at least theoretically – in any of the country’s 11 official languages, by
providing education in at least two of these languages. The policy mentions that the DOE is
tasked with “the development of the official languages” in order to allow for the provision of
any of South Africa’s official languages as both a L1 LOLT and as an L2 subject (DOE, 1997).
This development of the indigenous languages has been a slow process and has thus far
impeded the good intentions of the LiEP.
In 2002, five years after the release of the LiEP document, the Ministry of Education released
a statement reflecting the actual state of language use in education; only two languages
(English and Afrikaans) out of the 11 official languages were primarily being used as LOLTs
despite the fact that these languages are spoken by the minority of South Africans. In this
statement, the Ministry of Education (2002:10) says that it:
acknowledges the current position of English and Afrikaans as the dominant languages of
instruction in higher education and believes that in the light of practical and other considerations
it will be necessary to work within the confines of the status quo until such time as other South
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African languages have been developed to a level where they may be used in all higher
education functions.

According to StatsSA (cited by BusinessTech, 2019), the home-language speakers for these
two dominant languages in education accounted for a total of 20,3% of the population in
2018: Afrikaans home-language speakers accounted for 12,2%, whereas English homelanguage speakers accounted for a mere 8,1% of the South African population. In the context
of tertiary education, there has been an additional push to avoid the barriers to access that
are perceived to be created by an Afrikaans LOLT. As a result, the South African government
has requested that all South African universities provide all courses in English, with Afrikaans
as a dual or parallel medium (Gerwel, 2002). This implies that while 20,3% of the population
might potentially have access to education in their home language, it is increasingly becoming
the reality that only 8,1% of the population receives home language education. This is due to
the financial implications involved with dual or parallel medium instruction, where universities
simply cannot afford to maintain two languages as LOLTs (Gerwel, 2002). These statistics
indicate that with such a low percentage of the population learning in their home language,
the LiEP has not been realised.
In 2013, the Department of Basic Education (DBE) drafted a new policy that again tried to
encourage the use of African languages in education. The draft policy of June 2013 for the
Incremental Implementation of African Languages (IIAL) suggested that African languages
be implemented as LOLTs to “improve proficiency in and utility of the previously marginalised
African languages at Home Language level, so that learners are able to use their home
language proficiently” (DBE, 2013a:6). This suggestion for the implementation of African
languages as LOLTs was removed three months later in a subsequent draft (DBE, 2013b)
which, according to Plüddeman (2015:191), illustrates “that the DBE’s deep-seated
ambivalence about the educational utility of African languages continues”. In a 2017 report
on the progress of the IIAL by the Parliamentary Monitoring Group (PMG, 2017), only 27%
of South African schools across all nine provinces had implemented the policy in an attempt
to strengthen indigenous African languages.
In a tertiary context, many universities are attempting to transform their language policies.
The NWU (2018) states that “the regional languages that are used at the campuses of the
NWU (English, Afrikaans, Setswana and Sesotho) are regarded as national assets, and
where implementable and measurable, contributions are made towards the use of these
languages as languages of higher education and administration”. The University of Cape
3

Town (UCT, 2013) seeks to “contribute to the national goals of developing all South African
languages”, but continues to say that “[w]hile – given the location of the university in the
Western Cape – English, isiXhosa and Afrikaans are all recognised by UCT as official
languages, English is the primary medium of instruction and administration”. UCT therefore
expresses a commitment to ensure that all students are academically literate in English (UCT,
2013). The University of KwaZulu Natal (UKZN, 2006) states that “there is a need to develop
and promote proficiency in the official languages, particularly English and isiZulu”. UKZN
further elaborates suggesting that the “benefits for students becoming proficient in English,
the dominant medium of academic communication and of trade and industry internationally,
and the lingua franca in government and institutions in South Africa, are clear”, while, it
suggests, proficiency in isiZulu would allow students to communicate with the majority of
KwaZulu Natal’s population. Finally, the University of the Western Cape (UWC, 2003) states
that “English, Afrikaans and Xhosa should be used wherever it is practicable to do so”, but
that, unless otherwise negotiated, “the language in which tasks, assignments, tests and
examinations should be completed shall be English”. While each of these tertiary institutions
expresses a deep commitment to developing and using the indigenous African languages,
there still appears to be a strong focus on English as a LOLT.
The persistent attempts and subsequent failures to implement language policies that include
all 11 official languages is indicative of a problematic state of affairs for many South Africans:
while the Constitution advocates South Africans’ right to conduct their lives in the language
of their choosing, this right has not yet carried over to the educational context of South Africa.
Many policies have been implemented in an attempt to bridge this gap, but these policies
have not yet been implemented successfully. Researchers suggest that this failure is due to
the symbolic nature of these policies – in other words, with no real implementation plan in
place, these language policies merely put on a good show (Coetzee-Van Rooy, 2018:21).
This LiEP issue pervades all educational contexts, from primary education to tertiary
education. In all likelihood, this lack of substantial progress towards African languages as
LOLTs can be attributed to the fact that these languages remain largely underdeveloped,
especially within academic contexts (Sigudla, 2016:v; Plüddeman, 2015:188, 193; Ministry of
Education, 2002:2).
According to Mutasa (2015:55), plans are in place to develop the indigenous African
languages in academic contexts, but these plans involve implementation after a period of 50
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to 100 years. This leaves South African students in an uncertain position, where up to 92%
of South Africans receive their education in a language other than their L1. In most instances,
despite being an L1to the minority of South Africans, English has been left to take the fore as
the LOLT, as it is perceived as the language of economic power, social and cultural
advancement, and the language of aspiration (Plüddeman, 2015:192–193; Kruger et al.,
2007:36; Murray, 2002:438). When speaking of English in the South African context, Mutasa
(2015:56) states that:
parents see English as the answer to their problems. Undoubtedly, wherever they go, buildings
glitter with English names and business is conducted, in most cases, in English. Products on
shelves bear English names and descriptions and their manuals are in English and other nonindigenous African languages. In addition to this, parents see the quality of education that the
products of former Model C schools in South Africa receive and, when they listen to these
people speak, or present the news, or host shows on television and radio, or watch them act in
television dramas, they are mesmerised. They also observe that the majority of former Model
C graduates receive preferential treatment in the job market based on their proficiency in
English and on their accents […].

May (as cited by Kruger et al., 2007:35) points to “resigned language realism”, which
suggests that there is an acknowledgement that language loss and language shifts are an
inevitable process, especially when majority languages (such as English) are instrumental to
social mobility and economic progress. This suggests that South Africans have at least to
some degree resigned themselves to using their indigenous L1s in private settings, and using
English in most other settings, especially educational settings.
To summarise this context, a few key points should be highlighted. The South African
government has expressed that South Africans have the constitutional right to “receive
education in the official language or languages of their choice in public educational institutions
where that education is reasonably practicable” (The Bill of Rights, 1996). While “language
has been and continues to be a barrier to access and success in higher education; both in
the sense that African and other languages have not been developed as academic/scientific
languages and in so far as the majority of students entering higher education are not fully
proficient in English and Afrikaans” (Ministry of Education, 2002:4), it appears that English as
the LOLT is here to stay, not only because of the lack of advancement of indigenous
languages and the symbolic nature of language policies, but also due to South Africans’
resignation to the current state of languages (Coetzee-Van Rooy, 2018:21).
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With up to 92% of South Africans learning in an L2, the majority of these learners and
students are at a disadvantage in terms of their likeliness to succeed academically (Van Rooy
& Coetzee-Van Rooy, 2015:32; Webb, 2005:1). Therefore, while the indigenous African
languages are being developed, educational institutions need to find affordable and practical
ways in which to support students through the LOLT.
There are various learner support options available, including supplementary education
services such as additional classes and peer instruction or mentoring (Mashau et al.,
2008:416). However, these options place strain on the resources of the institutions, as they
require significant amounts of time from both students and staff, venues in which support
services can be rendered, and money to pay for the staff’s time. When searching for costeffective support options, educational videos emerge as a promising support option.
1.3 Educational videos as educational support
Video has been used for educational purposes since the technology was made available in
the 1920s, and has gained popularity as its ease of access and functionality have increased
(Bush, 2008). As computer hardware and software has advanced, so too have the possible
applications of educational videos. Educational videos allow educators to disseminate costeffective learning material to their students across a wide variety of platforms, thus making
educational content highly accessible. However, there are a number of shortcomings
associated with educational videos. These shortcomings include the pace of speech, which
can often be too quick for students to follow (Bush, 2008; Conrad & Veteto-Conradt, 1997;
Browning et al., 1986); accents, which are a by-product of the ability to share educational
videos across platforms and across countries (Bush, 2008); and the requirement for excellent
listening skills, which proves problematic for many L2 students (Krashen et al., 2018; Danan,
2004; Shea, 2000; Garza, 1991). However, these shortcomings of the video format could be
addressed by adding subtitles to the video.
1.4 Enhancing educational videos through subtitling
Subtitles can take many forms, and thus the terminology used to refer to subtitles can become
overwhelming. For the purposes of this study, subtitles are briefly defined as a textual feature
added to an audiovisual product. This definition is explained further, first according to the
language of the subtitle, then according to the intended audience for the subtitle, and finally
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according to the subtitle format. In this chapter, only a brief overview is given, as Chapter 2
discusses the definitions and distinctions in more detail.
1.4.1 Subtitle language: interlingual and intralingual
Subtitles can either appear in the same language as the video in the form of a transcription
(intralingual), or in a different language in the form of a translation (interlingual). Chapter 2
will elaborate on this distinction in order to illustrate what research has been conducted using
either approach to subtitle language. Although it should be noted that the current study
focuses specifically on intralingual subtitles, a brief outline of interlingual subtitles is also
given below.
Interlingual subtitles exist as a translation of the video’s audio (Díaz Cintas, 2010; Zarei, 2009;
Bartoll, 2004). These subtitles are typically used in contexts where the audience does not
have access to the language of the video (that is, the audience does not know the language
and therefore require a translated text in order to access the video content), or as an
educational tool in language learning, where the video is presented in the viewer’s L2 and
subtitles are presented in the L1 (standard interlingual subtitles), or conversely, the video is
presented in the viewer’s L1 and the subtitles in the L2 (reversed subtitles).
Intralingual subtitles refer to subtitles that are presented in the same language as the audio
(Zarei, 2008; Remael et al., 2008; Caimi, 2006; Kothari et al., 2002 Shea, 2000). These
subtitles are typically, although not exclusively, used within educational contexts to improve
the viewers’ command of the language presented.
1.4.2 Subtitle audience: hearing, and deaf and hard of hearing.
Both interlingual and intralingual subtitles can be used for audiences who are hearing, and
audiences who are deaf and hard of hearing (d/DHH). In both cases, the subtitles appear as
an accessibility aid. For hearing audiences, accessibility either refers to the language of the
video (interlingual subtitling), or the features of speech (pace of speech and accents). For
d/DHH audiences, accessibility refers to access to the audio channel. This distinction
according to audience is important in the context of this study, as the study uses a subtitle
format that, to date and to the researcher’s best knowledge, has only been used with d/DHH
audiences in order to determine whether this relatively unexplored format would prove
beneficial to a hearing audience as well.
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1.4.3 Subtitle format: standard and expanded
Two distinct formats of intralingual subtitles are relevant to the context of this study. The first
format is standard, where the subtitle appears as an as close to verbatim transcription of the
information in the audio channel. Expanded subtitles, on the other hand, are subtitles which
“deepen the educational value by linking to additional information” (Anderson-Inman et al.,
2009:24). Simply put, expanded subtitles take key words in the standard subtitle and
hyperlink them to relevant additional information in order to enrich the video content. Prior to
this study, expanded subtitles have only been investigated in contexts with d/DHH audiences.
These studies are discussed in Chapter 2.
This study sought to test whether expanded subtitles, as a relatively new, unique approach
to subtitling, could improve the educational value of subtitles for a hearing audience in the
South African context, where access to the information in English may be limited due to a
lack of background and/or linguistic knowledge.
1.5 Problem statement
Where subtitles have been studied, there is a general lack of statistically significant proof that
conventional subtitling methods aid learning (see Sections 2.4 and 2.5 for a summary of
findings for a variety of subtitling studies). Intralingual subtitles produced for both hearing and
d/DHH audiences produce the same results: improvements in learning are seen, but the
improvements are not significant enough to support the idea that intralingual subtitles will
provide satisfactory gains in learning. Where expanded subtitles for d/DHH audiences are
concerned, it is possible that this shortcoming is due to a lack of exposure to the format, but
this study does not aim to explore this unfamiliarity with the format. In the case of hearing
audiences, this study suggests that this shortcoming could be attributed to a lack of
supporting contextual information. For this reason, this study tested whether more significant
gains in learning (defined in this study as active engagement with the content and improved
comprehension) can be achieved by presenting hearing students with expanded subtitles,
which present additional information and encourage interaction with the educational video.
1.6 Research questions
The study sought to answer the following research question and sub-questions:
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1. Will altering the format of subtitle presentation, from standard to expanded have a positive
effect on learning?
a. When provided with expanded subtitles, do students actively engage in the
learning experience to a meaningful extent?
b. Does actively engaging with expanded subtitles result in better comprehension
than with standard subtitles?
1.7 Research objectives
The primary objective of this study was to determine whether a change in the format of subtitle
presentation could provide adequate learning support, thus significantly improving the quality
of learning. In order to achieve this primary objective, this study aimed to determine the
following:
1. to what extent students actively engage in the learning experience when provided with
expanded subtitles, and
2. whether students who actively engage with expanded subtitles comprehend the content
better than when they are exposed to standard subtitles.
1.8 Hypotheses
The following hypotheses were posited for this study:
HR: There is a positive correlation between the degree of engagement and the
comprehension of the content, where engaging with expanded subtitles (which
represent active learning) results in better learning than standard subtitles
(which represent passive learning).
H0: The format of subtitle presentation has no effect on learning.
1.9 Method of investigation
In order to work towards the aims expressed above, this study made use of a literature review
and an empirical investigation.
1.9.1 Literature review
The literature review in Chapter 2 deals with educational videos, the term subtitles and what
is known about the effectiveness of subtitles in educational contexts, cognitive theories
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associated with learning through subtitled educational videos, and finally learning,
comprehension and recall.
These topics will be explored in order to contextualise this study against the related existing
knowledge and theories. The focus of each topic is listed below.
1. Educational videos will be investigated in order to present the history of use and the
benefits and limitations of this material. The literature review points out where more can
be done to increase the benefits of educational videos.
2. Subtitles will first be defined, as the terminology used in the field is extensive. Thereafter,
studies investigating subtitles in educational contexts will be discussed and limitations
and, by extension, where this study seeks to fill some of the gaps will be pointed out.
3. Cognitive theories are discussed in order to explore the cognitive framework that should
be taken into consideration when creating subtitled educational videos.
4. Learning, comprehension, and recall will be explored in order to illustrate how learning
can be defined and how this study fits into learning theories. Comprehension will be
explored in order to present the considerations one should have when testing for
comprehension. Finally, recall will be explored in terms of the categories for testing recall,
as this study suggests that by testing for recall of concepts, one can implicitly test whether
they have been comprehended and learnt.
1.9.2 Empirical investigation
The empirical investigation outlined in Chapter 3 sought to test whether the change from a
standard subtitle format to an expanded subtitle format would result in improved learning,
whether participants would engage with an expanded subtitle to a meaningful extent, and
whether actively engaging with the learning material would result in improved performance
on a comprehension test.
In order to do this, the intervention in this study consisted of a number of steps. First, the
materials needed to be designed and approved by a lecturer who presents courses focusing
on the content presented in this study’s materials. A comprehension test (and by implication
the videos without subtitles) needed to be piloted in order to discern which test items were
valid and reliable. Second, the complete experiment procedure needed to be piloted by
employing three videos in three subtitle conditions, along with comprehension tests, and
questionnaires. After the pilot was conducted, the researcher was assured that there were
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no major changes necessary for the procedure or the materials used, and a final study that
replicated the pilot study was conducted.
1.9.3 Ethics clearance
This study involved students, who are considered a medium-risk group, but the risk
associated with this population was somewhat mitigated. All students needed to be 18 years
or older in order to participate, and the study was designed in such a way that it replicated
settings and actions with which students were already familiar (for example, making use of
the North-West University’s Learning Management System (LMS) and on-campus venues).
The participant requirements coupled with a research design that took care to ensure that
participants would be safe and comfortable, meant that this was ultimately a low-risk study.
All data was treated and reported anonymously, in line with the Protection of Personal
Information Act (PoPI), by making use of participant numbers rather than names. Each
participant was required to fill in an informed consent form (adapted from Kruger, 2012a)
before they were allowed to participate in the study. All participants were given the
researcher’s contact details and informed that they were welcome to contact her with
questions.
An application for registration as a subproject was submitted under the existing ethics
clearance registered to Dr JE Wehrmeyer (NWU-00425-15-A8). The study was registered
under Project Area D: Communicative Settings, which has the following aims:
1. To develop and test artificially intelligent learner-oriented software.
2. To conduct usability studies on technological aids for mediated communication.
3. To conduct usability studies on software optimisation for mediated communication
(for example, hearing-impaired audiences).
4. To conduct usability studies on the optimisation of audiovisual parameters (for
example, cognitive processing and audience language use).
5. To investigate the influence of the setting on mediated output (for example,
spontaneous versus experimental or community versus simultaneous interpreting).
According to Dr Wehrmeyer, Project Area D:
will mostly involve test and control groups, following a methodology based on
psychonarratology where identifiable features of the setting or communicative medium (e.g.
presentation speed, language, layout, etc.) will be manipulated and correlated with audience
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responses (e.g. eye tracking, EEG and heart-rate monitoring, comprehension tests,
performance assessments etc.)

The study conformed to Dr Wehrmeyer’s ethics clearance, because it investigated the use of
technological aids (subtitles) where features of the medium have been manipulated (from a
standard format to an expanded format) and the audience response to the medium is tested
by means of comprehension tests.
Additional permissions were sought from all relevant gatekeepers (including the module
lecturer, the campus registrar, and the North-West University’s (NWU) Committee for
Advanced Degrees and the Research Data Gatekeeper Committee). All permissions were
sought making use of the relevant application documents, and all applications included
copies of all materials that the researcher proposed to use in this study. The Research Data
Gatekeep Committee reference number NWU-GK-2017-042 was allocated to this study.
1.10 Envisaged contributions of the study
Although this study focuses on a small sample of first-year students in the field of Psychology
from the Vaal Triangle Campus of the NWU, the goal is that after further investigation, the
subtitle format can be implemented for educational videos as a means of support across all
levels of education in South Africa. The study suggests that the expanded subtitle format is
a viable option for providing enriched educational support not only within tertiary institutions,
but also within primary and secondary institutions. Furthermore, this study suggests that the
expanded subtitle format could provide a means of assisting students until such a time as the
indigenous South African languages have been sufficiently developed in academic contexts,
as it provides additional information to aid learning in the current LOLT.
1.11 Chapter division
Chapter 2 begins with an investigation of the history and benefits of educational videos.
Thereafter, it discusses the relevant literature pertaining to subtitles for educational purposes
by explaining both interlingual and intralingual subtitles. This chapter centres on the methods
and findings of previous studies. The gaps in the existing literature are identified in order to
emphasise the need for this study and future studies within the educational subtitling context.
The chapter then provides definitions of the concepts central to subtitles in educational
contexts, including the information delivery hypothesis, the cognitive theory of multimedia
learning, and the assumptions inherent to this theory. Finally, learning, comprehension, and
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recall are discussed in order to provide the framework according to which these elements
were tested in this study.
In Chapter 3, the methods used to conduct this study are outlined. The design, preparation,
and implementation of the empirical investigation and its instruments are discussed.
Subsequently, the analyses of the collected data are explained briefly. Chapter 4 presents
the findings of the study by means of a qualitative analysis of the data, and includes a
discussion of the interpretation of the results, which indicates where the data collected
enables the researcher to answer the research questions posited in Chapter 1.
Chapter 5 provides the study’s conclusions by presenting a summary of the findings and a
discussion of the limitations of this study. Finally, suggestions for future research are made,
and the chapter concludes by presenting the researcher’s recommendations for the
expanded subtitle condition.
1.12 Conclusion
This chapter presented the context in which this study is situated, and suggests that additional
support is necessary to assist South African students as they learn through a language other
than their home language, specifically English. The chapter briefly discussed the key concept
under investigation, namely subtitles, and illustrated the divisions made in this study to define
the concept. The research questions, objectives, and hypotheses were outlined, and a brief
overview of the study’s methodology was provided. The following chapter provides a more
in-depth exploration of the literature, without revisiting the educational context in South Africa,
but instead by beginning with the history and uses of educational videos.
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Chapter 2 – Literature review
2.1 Introduction
This study seeks to explore the use of expanded subtitles as a means of providing
South African students with additional educational material in a format that is easy to
produce and understand. The study aimed to test whether the addition of expansions
to an educational video will increase the students’ comprehension of the content
presented.
Chapter 1 outlined the South African educational context in detail, and presented a
brief introduction to providing support through subtitled educational videos. The
present chapter provides a more detailed discussion of educational videos and
subtitles by showing what studies have been done with regard to educational videos
and subtitles for educational purposes. First, a brief history of educational videos and
the growing accessibility to educational videos is given. The reason why educational
videos appear to be a promising intervention is explained. Subsequently, a key
limitation mentioned in the literature on educational videos is identified, namely that
the additional support needed is not provided to audiences through subtitles. A
potential terminological pitfall with regard to subtitles is discussed, as this terminology
is not fully standardised and a variety of researchers use a variety of terms to describe
the same type of subtitle.
After clarifying the terminology, existing subtitling studies are considered in terms of
interlingual subtitles and intralingual subtitles. Interlingual subtitles are discussed
briefly as a means of showing what is known about subtitling videos into a different
language, so that viewers are able to access the content in their L1. Interlingual
subtitles are in no way the focus of this study, but it is important to see what is known
about interlingual subtitles before investigating an intralingual approach to subtitles.
Intralingual subtitles are discussed in terms of existing studies, and then more
specifically in terms of intralingual subtitles for both hearing and d/DHH students.
Intralingual subtitles for hearing students are examined in terms of studies that
consider how subtitles can be used in language learning and content learning, in order
to illustrate what is already known about the effectiveness of subtitles in educational
contexts. Intralingual subtitles for d/DHH audiences will be considered in terms of
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attitudes towards subtitles, as well as a unique subtitle format that has, to the
researcher’s knowledge, only been investigated with d/DHH audiences. This study
seeks to determine what can be learnt from subtitling for d/DHH viewers, but does not
make use of this audience in its empirical investigation. In terms of the context of this
study, it is important to realise that while the subtitles are intended to help students
with comprehension of content, the subtitles also allow for incidental vocabulary
support.
An expanded intralingual subtitle approach for d/DHH students is explored as the
approach to these subtitles provides students with additional information, in order to
support the students by addressing the gaps in their knowledge. The focus of the
section falls on unique features of the subtitles proposed within the d/DHH community,
namely expanded subtitles. This section will be limited to a handful of studies, as the
“field lacks an accumulation of intervention studies that establish an evidence base for
different instructional practices” (Beal-Alvarez & Cannon, 2014:487). Despite this lack
of accumulated evidence, subtitling studies for the d/DHH are important in the context
of this study, as some propose the addition of information within the subtitled videos.
This additional information is presented in order to support students who have unequal
access to information due to barriers that prevent them from gaining information
through the auditory channel, as well as barriers introduced through the use of English
(L2) when sign language is considered the L1 for these students. This section also
argues for the implementation of a d/DHH approach to subtitles as a way of providing
equal access to educational resources, without singling out any one group of students,
whether they are d/DHH or hearing students struggling in an L2.
Theories that voice concerns over the cognitive impact that subtitled multimedia might
have on students are explored, making note of instances where studies find that the
positive aspects of subtitled videos outweigh the negative aspects. First, the
information delivery hypothesis is discussed, pointing out where researchers suggest
that access to information in both auditory and visual channels may present
advantages in learning. Thereafter, the cognitive theory of multimedia learning is
elucidated, with specific reference to the assumptions inherent to the theory. These
assumptions are discussed in light of subtitles in general, in order to highlight the
benefits that subtitles may present in multimedia contexts.
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Finally, types of learning, relevant learning theories, and comprehension and recall
are discussed, as these concepts are central to the design of this study. Learning types
are explained in terms of active and passive learning, with the argument that expanded
subtitles allow for active learning, which could prove beneficial to students. Scaffolded
and blended learning theories will be presented in order to indicate how the subtitles
used in this study could address the needs identified by these theories. Finally,
comprehension and recall are considered in terms of the ways in which these concepts
can be defined and tested. The chapter concludes by summarising the key elements
that lead to this study.
2.2 Educational videos
With a move towards digital learning in the modern world, educational videos have
proliferated. According to Wijnker et al. (2018:2), “film has been used for educational
purposes” since the 1920s, and as soon as film and projectors became more
affordable, film could be found in classrooms. Nevertheless, it remains a challenge to
pinpoint a precise definition for the term educational video. A vast range of video types
– including short clips, how-to videos, documentaries, and films – can be found in use
for educational purposes. Educational videos are also used with a variety of aims,
further complicating the search for a singular definition. The aim of educational videos
can range from providing instruction in full, to illustrating what has already been taught,
to generating interest and discussion on any given topic (Wijnker et al., 2018:2). Given
the diverse applications of educational videos, no single definition is truly sufficient.
However, it is possible to broadly define educational videos as any form of audiovisual
media which can be adapted or used in order to fulfil the educational needs of a viewer.
Bush (2008) provides a detailed overview of the history of educational videos, focusing
specifically on the development of computer-assisted language learning (CALL)
systems. As early as 1971, computer-assisted instruction (CAI) – which combines text,
graphics, sound and video, presented on a computer – proved advantageous in the
classroom in the following ways (Bush, 2008:444; Bunderson & Abboud, 1971:68).
First, according to Schrupp et al. (1983), interactive video experiments illustrated the
effectiveness of technology use in the classroom, which encouraged many
researchers to further investigate the use of videos in education. Second, Crotty
(1984) and Verano (1987) both found that creating interactive videodiscs enhanced
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test performance, and both introduced educational videos as a preferred method for
education. In 1988, initial research lead to the implementation of the largest videodiscbased language-learning centre at the time. The centre consisted of 32 workstations
providing language-learning activities for those serving in the American Air Force, in
French, German, Spanish, and Russian (Bush, 2008:446). The use of educational
video has evidently been present in more formalised classroom settings for the past
three decades.
As technology progressed, it became possible (and affordable) for textbook publishers
to include CDs or DVDs as ancillary materials. Furthermore, additional study materials
became available on websites, through podcasts and blogs, and through computermediated communications systems (Bush, 2008:447). It is estimated that as early as
2008, two billion pages of information were available globally thanks to web-based
connectivity and the multimedia capabilities we have today (Bush, 2008:445). The rate
of this development has since proliferated. However, it is important to note that while
computer hardware has changed extensively over the years, computer software has
not enjoyed the same pace of evolution. This places limitations on what can be done
with CAI.
One type of software relevant to this study, that has allowed for greater applications
of CAI, is sharable content object reference models (SCORM). SCORM is a type of
software which allows educators to package educational content in a sharable format,
allowing for interactivity with viewers or users across a variety of supported digital
platforms (SCORM, 2019).
In summary, the history of educational videos is an extensive one, ranging from the
era of film and projectors, through to present-day online video-sharing platforms, and
beyond. Where once access to educational content was limited due to resources and
funding, educational content can now be accessed with far fewer limitations, with
availability online, and on CD and DVD. However, while educational videos are easily
accessible and allow students the chance to access learning support at their own
convenience (as opposed to scheduled support classes, for example) without requiring
the presence of a teacher, there remain a number of limitations to the video format.
This means that in many cases video alone is not necessarily enough.
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2.2.1 Limitations of educational videos
As L2 viewers try to learn from an educational video, they may find that the spoken
language is too quick or complex to follow. If a native speaker presents the video, they
may speak very quickly as they are proficient in the language – this could hinder L2
listeners’ comprehension of speech. In addition to the pace of speech, L2 viewers may
be unfamiliar with the accent of the speaker. The issue of pace of speech is somewhat
mitigated when viewers are able to reduce the video speed or pause the video (as
used in interactive video studies conducted by Bush, 2008; Conrad & Veteto-Conradt,
1997; Browning et al., 1986). However, accents can be a challenging obstacle to
overcome without additional support. Providing subtitles helps to neutralise any
accents because the viewer has access to a transcript of the spoken text.
A further complication mentioned by Krashen et al. (2018), Danan (2004), Shea (2000)
and Garza (1991), is that L2 listening comprehension skills are often more
underdeveloped than L2 reading comprehension skills, and therefore providing
educational video with no other form of support could prove problematic. Many
proponents of educational videos suggest that the addition of subtitles bridges the gap
between reading and listening skills, enhances the pedagogical strengths of the
videos, and assists in the process of deciphering the auditory information (Krashen et
al., 2018:1; Danan, 2004:67–70; Shea, 2000:245–246; Garza, 1991:259). When
providing subtitles, educators remove the challenge that listening comprehension
presents to many L2 students and provide an alternative method for accessing the
audio.
Finally, Kozma (1991:91) believes that supplying additive and complementary
information through subtitling is likely to be beneficial, as students with less domain
knowledge attain information through two symbol systems, thus strengthening the
reception of information. Kozma (1991) specifically reports on children who have
limited access to the audio track, as these children are often able to piece together
what is happening by focusing more attention to the visual information presented.
From the discussion above, it can be argued that L2 viewers often have limited access
to the audio track (due to the pace of speech, accents, and limited L2 listening
comprehension), and thus the addition of textual information representing the verbal
channel’s information provides the benefit of increased accessibility. Furthermore, it
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becomes evident that, in an educational context, the use of video alone does not
always meet the needs of students. The addition of subtitles could play an invaluable
role in furthering the educational value of these videos. When advocating for the
addition of subtitles to educational videos, it is important to consider what is known
about subtitling before one is able to make suggestions on how to improve the typical
approaches to subtitling in educational contexts.
2.3 General approaches to subtitling
The following section discusses subtitles, first by clarifying the terminology used when
reporting on subtitling studies, then by discussing the conventions suggested for the
creation of subtitles, thereafter considering studies that have contributed to the current
knowledge of the benefits of subtitles for educational purposes. Existing subtitling
studies will be divided into L2 language-learning studies, L2 content-learning studies,
and studies with d/DHH viewers, in order to evaluate what is currently known across
the broad spectrum of subtitle approaches, and in doing so, situating this study within
the existing literature.
2.3.1 Defining Subtitles
When referring to subtitles, a variety of conflicting terminology can be found.
Researchers refer to captions, interlingual subtitles, intralingual subtitles, standard
subtitles, reversed subtitles, monolingual subtitles, bimodal subtitles, and same
language subtitles, to name but a few. With such a broad variety of terminology, it is
important to define subtitles within this study’s context.
Díaz Cintas and Remael (2007:8) state that subtitles can broadly be defined as:
A translation practice that consists of presenting a written text, generally on the lower
part of the screen, that endeavours to recount the original dialogue of the speakers, as
well as the discursive elements that appear in the image (letters, inserts, graffiti,
inscriptions, placards and the like), and the information that is contained in the
soundtrack (songs, voices off).

Díaz Cintas (2010:344) adds to this, saying that "Subtitling can be seen as a
supplement to the original programme which [...] remains intact in the target culture
for all to watch and to hear". Regardless of the terminology used to refer to the product,
a subtitle is thus broadly defined as a textual feature added to an audio-visual product.
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However, a more specific definition is required in order to differentiate between the
available approaches to subtitling. Hornby (2010:1490) explains that subtitles can exist
as a translation or as a transcription. This seemingly straightforward definition divides
subtitles into two broad categories: translated or interlingual subtitles, and transcribed
or intralingual subtitles. This distinction is important when considering the pedagogical
applications of subtitles: when providing subtitles in educational contexts, researchers
are somewhat divided about the best approach to take. The literature can thus be
divided according to whether the subtitles are interlingual or intralingual.
Defining interlingual subtitles
According to Díaz Cintas (2010:347), interlingual subtitles are subtitles in which “the
spoken/written message of the original programme is translated into a [target
language]”. In other words, the subtitle occurs “between two languages” (Bartoll,
2004:53). Zarei (2009:98) distinguishes between two types of interlingual subtitles,
namely standard subtitles and reversed subtitles. Zarei (2009) uses the term standard
subtitles to refer to subtitles presented in the viewers’ L1 by translating audio that is
presented in a language other than the viewers’ L1. By contrast, reversed subtitles
refer to subtitles presented in the viewers’ L2 by translating L1 auditory content (Zarei,
2009).
In each of these definitions, the common thread is that the interlingual subtitle exists
as a translation of the auditory content, where the term translation is used in its strictest
sense: referring to the transferral of a message from one language to another (as
opposed to translation from one medium to another). As such, an example of
interlingual subtitling is when English audio has been subtitled into another language
such as French, German, or Sesotho.
Studies into the use of interlingual subtitles in educational contexts are typically
conducted in order to determine whether providing viewers with both L1 and L2
information will improve their understanding of the information presented. The most
common type of interlingual subtitling study focuses on language learning where
participants are expected to improve their reading, spelling, language, vocabulary,
language proficiency, literacy, or comprehension.
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The results of these studies tend to find positive improvements in the above-mentioned
skills. For example, Zarei (2009) investigates whether standard or reversed intralingual
subtitles can improve vocabulary, and finds that language learning is improved when
subtitles are presented: when L1 subtitles are presented on an L2 video, marginal
vocabulary improvements are seen. However, when L2 subtitles are placed on an L1
video, greater vocabulary gains are seen. This implies that when watching videos for
educational purposes, reading a subtitle in the target language may be more beneficial
for learning than listening to the target language. While the findings of interlingual
subtitling studies generally indicate that subtitles are useful in educational contexts,
this type of subtitle is not the focus of this study.
Defining intralingual subtitles
In the literature on subtitles, a variety of terms is used to describe what this study refers
to as intralingual subtitles. In order to avoid terminological confusion, it is important to
clarify the terminology before delving into the literature.
Caimi (2006) refers to monolingual subtitles, Bird and Williams (2002) and Zarei (2009)
refer to bimodal subtitles, and Kothari et al. (2002) refer to same-language subtitles,
abbreviated as SLS. While each of these terms is adequate to describe the type of
subtitle under study, this study makes use of the term intralingual subtitles, in
accordance with Díaz Cintas (2010), Remael (2010), Remael et al. (2008), Neves
(2008), Caimi (2006), and Bartoll (2004).
Intralingual subtitles, and all synonyms used to describe the subtitles, are defined by
Díaz Cintas (2010:347) as subtitles “where the language of the subtitles and the
programme coincide”. In other words, the language of the subtitled text is the same as
the language of the spoken audio. Similarly, Bartoll (2004:53) defines and elaborates
on the term intralingual subtitles, and says that they are subtitles that occur “within the
same language”. Bartoll (2004:53) further suggests that intralingual subtitles for both
hearing and d/DHH audiences fall within this group. Kothari et al. (2002:55) state that
“SLS refers to the idea of subtitling motion media programming in the same language
as the audio. No translation, just verbatim matching of audio and text in the same
language”. Finally, Caimi (2006:86) defines intralingual subtitles as follows:
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Monolingual or intralingual subtitling is a form of screen translation which involves the transfer
from oral language into written language. There are two kinds of intralingual subtitling: one is
used as an accessibility aid for a target audience which is deaf or hard of hearing, the other is
used as a didactic aid for those who are not familiar with the language spoken in the audiovisual
text.

A few notable elements should be pointed out and clarified from these definitions. First,
there is a tension between Kothari et al (2002). and Caimi (2006): Kothari et al. state
that there is no translation, whereas Caimi considers intralingual subtitling as a form
of screen translation. This tension exists because Kothari et al. are referring to
translation in its strictest sense (from one language to another), whereas Caimi refers
to translation as the act of transferring the message from one medium to another
(verbal auditory to verbal visual). As such, intralingual subtitles are not translated from
one language to another, but they are translated from one medium to another.
Second, both Bartoll (2004) and Caimi (2006) distinguish between two types of
intralingual subtitles: those for d/DHH students, and those for hearing language
students. This distinction is important for the purposes of this study, since this study
proposes to use features unique to subtitling for the deaf and hard of hearing (SDH)
in order to address problems that hearing students still face in terms of access to L2
content. It is important to note here that, within these definitions, the issue of content
learning is not addressed. The current study does however include content learning
as an application of intralingual subtitles, and therefore intralingual studies that focus
on content will also be consulted, despite the lack of content learning in the definition
of intralingual subtitles. The following section will discuss the existing literature related
to intralingual subtitles according to this distinction, with consideration given to studies
within an educational context, first for hearing students, and then for d/DHH students.
2.4 Intralingual subtitles for hearing students
Before the literature that pertains to studies conducted on the topic of intralingual
subtitles for hearing students can be consulted, the subtitling conventions prescribed
for the creation of subtitles for hearing audiences should be considered. Therefore,
this section first presents the subtitling conventions relevant to this study, and
subsequently considers the existing literature that pertains to intralingual subtitling
studies.
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2.4.1 Subtitling conventions for hearing audiences
In much the same way that the terminology used to refer to subtitles is vast, so too is
the number of different approaches that can be taken when creating subtitles.
However, there are a few subtitlers who prescribe a standardised method for subtitling
(cf. Khalaf, 2016; Finbow, 2007; SAGE, 2007; Karamitroglou, 1998; Gottlieb, 1992).
While this study alters some elements of the subtitle format (that is, from standard to
expanded subtitles), it balances this new approach with a number of prescribed
subtitle conventions, which are outlined below.
According to Finbow (2007), there is a short list of conventions that should be used
when subtitling video content, of which the following are relevant to this study:
1.

White text should be used.

2.

Subtitles should appear at the bottom of the screen.

3.

Eyes, mouths, and important visual information should remain unobscured.

4.

Each subtitle should be limited to two lines of text.

5.

Normal rules of punctuation, spelling and grammar should be observed.

In addition to Finbow, the Editor’s Guild of South Africa (SAGE, 2007) recommends
the following guidelines:
1.

Simple syntactic units should be used, and each subtitle should strive to be a
self-contained syntactic unit.

2.

The subtitle cues (that is, in cues and out cues) should follow the dialogue, and
cuts in the visual elements of the video should be taken into consideration.

3.

The duration of all subtitles should adhere to a regular viewer reading rhythm.

4.

No subtitle should appear for less than one second or for more than seven
seconds.

5.

Wherever two lines of text are unequal, the top line should be shorter to keep
the image as uncluttered as possible.

The following additional conventions, as recommended by the subtitling software
Poliscript and considered standard practice in the field of subtitling, were also applied
in this study:
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1.

Each subtitle should be no longer than 37 characters, although it is possible to
extend this to 40 characters (when absolutely necessary, for example, only the
full stop would not fit into the subtitle) should reading time allow. The use of
more characters would result in a subtitle that is longer than two lines long, and
would require more time for reading (and consequently demand that more
cognitive resources to be used during the limited time that the subtitle is on
screen).

2.

A reading speed of 120 words per minute (wpm) should be maintained as often
and as closely as possible, to allow for greater absorption of educational
material.

While the character limit of 37 characters is a self-explanatory technical constraint and
generally accepted subtitle length, the reading speed employed for the subtitles in this
study is informed by two factors. First, the pace of speech in the recorded lectures
used, where the speaker attempts to speak clearly, and as a result, the rate of the
spoken text is somewhat slower. Second, and more importantly, the subtitle
presentation rate was informed by literature exploring average reading rates. While
some studies find general reading rates as high as 400 wpm these findings only occur
in first language contexts, typically when comprehension is not tested (Brysbaert,
2019). When L1 readers read a text with the aim of learning (that is, in order to
complete comprehension tests), their reading speed is reduced to 138 wpm, although
this rate can also vary based on education level (Brysbaert, 2019). These average
reading rates for L1 users of English indicate that reading for understanding is a slower
process than general reading. When considering subtitle reading in an L2 specifically,
Kruger (2013) suggests that reading rates between 110 wpm and 132 wpm are most
comfortable for South African students. In addition, the Poliscript subtitling software
used to create the subtitles in this study recommends a reading speed of 120 wpm for
adult viewers. While reading speed remains a highly subjective variable (as no two
readers are the same), employing a slightly lower average reading speed of 120 wpm
when creating subtitles is reasonable in an educational context where a viewer is
learning in an L2.
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2.4.2 Investigating intralingual subtitles in educational contexts with hearing
students
The bulk of the literature for intralingual subtitles for hearing students focuses on how
students can be supported in language-learning contexts. By contrast, only a limited
number of studies consider how intralingual subtitles can help hearing students learn
content. This section first explores how intralingual subtitles have been studied, with
the focus placed on what can be learnt from these studies, and how this knowledge
can then be applied to the educational context in general. Thereafter, the limited
number of studies that focus on content learning, specifically in an L2 context where
L2 subtitles are placed on an L2 video, is explored in order to identify the areas where
these studies show promise for the introduction of subtitled media with a stronger
focus on content learning.
Learning language through subtitles
A sizeable body of work can be found when considering subtitling studies for language
learning. Some of these studies focus on general literacy in an L1, while others
consider literacy and comprehension in an L2. A general trend among subtitling
studies for language learning (whether it be L1 or L2 learning), is that these studies
typically make use of videos in the domain of entertainment, rather than education.
Kothari et al. (2002) made use of music videos in order to successfully improve literacy
levels in India. Caimi (2006) and Zarei (2009) made use of films. Caimi (2006:87) found
that subtitles were indeed helpful for students learning a second language as the
subtitle provides both an accessibility and a didactic aid to students. Zarei (2009) found
that subtitles were helpful in L2 learning, with reversed subtitles (subtitles in the L2,
with audio in the L1) being the most effective for language learning. Zarei’s findings
echo those in d’Ydewalle (2002), discussed below.
The most popular subtitled video type in the literature is television series. Ayonghe
(2009), Remael et al. (2008), Neuman and Koskinen (2005), d’Ydewalle (2002), and
Markham (2001) all make use of some form of television series for the purposes of
their studies. Ayonghe (2009:iv) considers academic literacy development through
subtitled drama and documentary series, and finds significant improvements of
academic literacy in terms of vocabulary, text comprehension, and text editing abilities,
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which can be attributed to subtitled videos. Remael et al. (2008) consider the impact
that subtitled television has in order to address viewers’ language needs, and find that
comprehension is significantly better when watching subtitled television. Neuman and
Koskinen (2005:104) find that subtitles improve both vocabulary acquisition and the
understanding of content. D’Ydewalle (2002) reports on a number of studies that found
gains in comprehension when viewers had access to subtitles. Finally, Markham
(2001) considers whether background knowledge affects the viewers’ ability to
comprehend a video in an L2, finding that background knowledge plays a substantial
role in the understanding of the L2.
When all the above-mentioned studies are considered, it is clear that a wealth of
knowledge is available in terms of subtitles for language learning and that there is a
consensus that subtitles may prove a valuable language-learning aid. These studies
primarily focus on entertaining videos on the grounds that this takes the chore out of
language learning and distracts the viewer from the language-learning task, which
results in incidental language learning (Neuman & Koskinen, 2005:103,104).
Within the context of this study, Neuman and Koskinen’s (2005) study is particularly
encouraging, as they consider both incidental language learning (learning that occurs
simply through exposure to language input, which is discussed later in this chapter)
and content learning. This dual focus suggests that while subtitles produce significant
gains in language learning, they also provide advantages for students who wish to
learn scientific content at the same time.
Learning content through subtitles
When considering the impact that subtitles have on content learning, there is a
relatively small body of literature that does not yet provide any conclusive findings that
indicate the effect of subtitles on content learning. This may in part be due to the large
degree of overlap between content and language: if the language (especially
vocabulary) is not understood, the content cannot be understood either. This poses
some difficulty when testing for content learning, as separating the comprehension of
language and the comprehension of content is challenging. Despite this, a handful of
studies have attempted to determine what effect subtitles have on the comprehension
of video content. The primary difference in the videos used is that language-learning
studies use entertainment as a means, content learning studies make use of strictly
26

educational videos (recorded lectures, educational programming, and in rare cases
documentaries). Using educational videos rather than entertaining videos allows
researchers to make assumptions when evaluating comprehension; viewers need to
understand more than just the language used in order to fully grasp the concepts
taught.
Studies that consider content learning typically include a variety of other variables
which impedes their ability to make conclusive statements about content learning
itself. For example, Lin et al. (2016) presented video lessons on brain anatomy and
cognitive functions to investigate cognitive load1 and comprehension when learning
intralingual subtitled science. Kruger et al. (2014) use recorded psychology lectures in
order to determine the impact of language and attention distribution on comprehension
in academic contexts. Kruger and Steyn (2013) presented the same recorded
psychology lectures (reused in 2014) to investigate the impact that subtitles have on
academic performance. Kruger (2013) uses a recorded economics lecture in order to
determine what effect different sources of information have on comprehension.
Mahlasela (2012) presented science tutorials in order to determine whether L1
subtitles can improve science comprehension. Finally, Etemadi (2011) uses BBC
documentaries, which explore the mathematical concept of infinity, and robotics, in
order to determine whether intralingual English subtitles aid in content comprehension.
In each of the above-mentioned studies, the researchers wanted to investigate content
learning, but found themselves dealing with a variety of learning issues extraneous to
content. The majority of these studies consider the cognitive implications of presenting
subtitled content lessons (cognitive considerations are discussed in section 2.7).
Mahlasela (2012) introduces the variable of L1 subtitles against L2 English audio,
which presented a complication, since the population of his study were more familiar
(and by extension more comfortable) with L2 English subtitles due to more frequent
exposure to L2 English subtitles in their daily lives. Etemadi (2011) presented
comprehension tests which tested for both vocabulary learning and content learning.
These additional variables are not as common when studies consider language
to Smith et al. (2017), cognitive load can be defined as “a complex theory that attempts to
quantify the burden that performing a specific task imposes on the cognitive system of a learner”. This
has been extensively studied in subtitling contexts, and it is beyond the scope of this study to explore
this complex theory in detail here.
1According
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learning; this means that the findings of these studies are not easily interpreted as
subtitles having a direct impact on the learning and comprehension of content.
However, these studies tend to find promising implications for subtitles. Lin et al.
(2016:52) found that once they had accounted for the covariables introduced by
English proficiency in their L2 students and the prior knowledge that students had
about the topics presented, there was a “strong main effect for subtitles”. Furthermore,
Lin et al. (2016:552) indicate that when presented with English subtitles, their
participants reported lower levels of cognitive load than their non-subtitle-viewing
counterparts did. Lin et al.’s findings suggest that subtitles are highly beneficial for
students who are learning complex scientific content. Kruger et al. (2014) manipulated
the language of subtitle presentation, but did not find any significant effect for subtitle
language. Within their context, however, they did find that the L1 subtitles were read
far less than the L2 English subtitles. This finding exists within the same broad context
as, and echoes, Mahlasela’s findings. Kruger and Steyn (2013:122) found no
statistically significant difference between their control group (no subtitles) and their
test group (with subtitles). However, they do point out that when comparing viewers
who actually read the subtitles and those who did not, the participants who read the
subtitles performed better than those who did not. Kruger (2013) manipulated the
speed at which the subtitles were presented, finding that when the subtitles were
presented at 132 wpm, participants performed better on comprehension tests than
those watching at 110 wpm. However, Kruger (2013:45) is careful to state that these
differences are statistically insignificant and that it is possible that these scores can be
attributed to “inter-individual differences in academic literacy” rather than the
presentation of subtitles.
Etemadi’s (2011) findings present an interesting point of view when attempting to
distinguish between the effects of subtitles on language and content learning. Etemadi
(2011:243-245)

found

that

participants

performed

better

on

the

content

comprehension section of the test than they did in the vocabulary section of the test.
Etemadi (2011) posits that the lack of vocabulary learning is a by-product of a lack of
repeated exposure to the vocabulary items, and cites Koolstra and Beentjes’ (1999)
findings that in order to learn language from a subtitled film, students need repeated
exposure to the language. In the context of this study, this implies that while language
learning requires repeated exposure to the language, content learning is more likely
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to occur after a single instance of exposure to the content (Etemadi, 2011). This
suggests that in this study, it can be assumed that participants who are exposed to the
content once are learning more content than language.
While each of the above-mentioned studies considers content learning from a different
angle, their findings show promise for subtitling as a pedagogical tool for content
learning. While the studies may not find statistically significant results, they do find
gains in content comprehension and in the case of Etemadi (2011), they find that
content learning may occur more quickly than language learning. Furthermore, studies
within a South African Sesotho student context (Kruger et al, 2014; Mahlasela, 2012)
suggest that students tend to prefer L2 English subtitles, as students are more familiar
with subtitles in English than they are with subtitles in their L1 (Sesotho).
In the context of these studies, L2 English subtitles on L2 English lectures is a
promising approach to help students learn content in their studies. However, the lack
of statistically significant findings suggests that more can be done with the subtitles in
order to further assist with content learning. This led the researcher to ask whether
there are other approaches to subtitling that have not yet been explored to their fullest
and which may help to address the shortcomings of subtitles for content learning. One
possible approach was found in studies catering towards the d/DHH community.
2.5 Subtitle support for d/DHH students
When working through the literature pertaining to subtitling for the d/DHH community,
it is important to first note the current state of the field in terms of the research done.
Beal-Alvarez and Cannon (2014:487) indicate the limitations within the field, and state
that “[i]n general, there is a scarcity of intervention studies in deaf education;
specifically, the field lacks an accumulation of intervention studies that establish an
evidence base for different instructional practices”. Unfortunately, this means that the
literature consists of a handful of studies that consider each particular aspect which
could be evaluated within subtitling for d/DHH students. This creates some degree of
difficulty for anyone who wishes to gain an in-depth knowledge of the types and effects
of subtitles within this niche. In light of this scarcity, this section focuses on a few
specific educational support studies for d/DHH students. This is achieved by first
considering a broad outline of the attitudes of d/DHH students towards subtitles, and
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then considering studies that have attempted to enhance the subtitles to address the
specific barriers that d/DHH students face.
2.5.1 d/DHH attitudes towards subtitles
In a study conducted by Butler (2019), a group of d/DHH college students was asked
to report on their levels of satisfaction with subtitles in general. The study
encompassed all forms of media across a spectrum of online platforms, television, and
educational videos. The d/DHH focus group remained unanimous on a wide variety of
issues, and a consistent theme emerged: the participants felt that more could be done
in terms of general availability of subtitles, but they were all grateful for the access that
was available.
Butler (2019:547) reports that when speaking of subtitling in general contexts,
participants placed emphasis on the pedagogical value of the subtitles. The participant
group highlighted that subtitles assisted with language issues such as vocabulary,
reading, writing and speaking skills, as well as spelling. Participants reported
observations of these effects not only for them as d/DHH students, but also within their
families where parents and siblings were exposed to subtitled media as they watched
subtitled television together.
In addition to the language assistance provided, participants reported that “captions
benefit deaf and hearing viewers’ ability to understand the communicative content of
a video” (Butler, 2019:547). This implies a level of understanding that transcends the
linguistic content and moves into the domain of meaning, which is an important factor
for developing an understanding of the content presented in educational contexts.
Butler (2019:550) summarises her findings by stating that, from her evaluation of the
responses in her focus group, “video-based learning occurs more effectively through
captioned videos”.
2.5.2 Additional considerations in d/DHH subtitling
Beal-Alvarez and Cannon (2014:489) note a variety of advantages presented by
subtitles and posit that taking both verbal and visual systems into account could
potentially reduce the cognitive overload experienced by students who have limited
access to the linguistic code of the video. They also maintain that both hearing and
d/DHH students’ motivation is increased when technology is used during instruction
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and academic tasks (Beal-Alvarez & Cannon, 2014:489–490). Cognitive load and
motivation are both important aspects to consider in any learning environment, as
overloaded or unmotivated students are unlikely to engage fully in the learning
experience. If subtitled educational videos provide a means for reducing cognitive load
and increasing motivation, subtitled educational videos could prove to be an invaluable
pedagogical tool.
However, the focus cannot simply fall on the positive comments made with regard to
subtitles. Jelinek Lewis and Jackson (2001:51), and Leppo et al. (2013:193) point out
that subtitling introduces a complication to video viewing, as the comprehension of the
content becomes dependent on the students’ reading proficiency. Better readers also
tend to have larger knowledge bases (Jelinek Lewis & Jackson, 2001:51), which
further complicates the efficiency of subtitles in education. For this reason, it is
important to consider the reading capabilities of viewers.
Various studies have been conducted where subtitle presentation speed is one of the
key variables under investigation. It is challenging to pinpoint a single presentation
speed, as all viewers are different in their reading abilities and cannot necessarily be
prescribed a reading speed based on age, level of education, or disability status. In an
attempt to understand the average reading speed for d/DHH viewers, this study
considers the work of three groups of researchers. Jensema et al. (1996:288) studied
the presentation rates of subtitles on television, and found that d/DHH children are
exposed to an average presentation rate of 126 wpm, whereas d/DHH adults are
exposed to an average rate of 141 wpm. Braverman and Hertzog (1980:946) found
that presentation rates of 60, 90 and 120 words per minute did not have a different
effect on d/DHH students’ comprehension of videos. Finally, Burnham et al.
(2008:395) found that d/DHH adults are most positive about a presentation speed of
130 wpm, when they knew comprehension would be tested after video viewing. When
considering these studies, the literature shows that an optimal presentation rate for
d/DHH viewers sits at an average of 120–130 wpm for both adolescents and adults.
This reading speed links to the reading speed for hearing audiences (as discussed in
section 2.4.1 above), which suggests that educational videos for both hearing and
d/DHH students can be presented in the same way: helping one audience helps the
other too.
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2.5.3 Availability of subtitles in d/DHH communities
Butler (2019) considers access to subtitles in a variety of contexts and indicates that
requesting equal access to media can be awkward for d/DHH viewers. Focus group
participants reported that they were often required to articulate their needs to friends,
family members, educators, and at times strangers. Butler (2019:542) recognises that
this request is often uncomfortable for d/DHH students, but it remains a necessary
factor in gaining access to the same content as their hearing counterparts. Within
educational contexts, this places d/DHH students at a great disadvantage, as it takes
great courage to ask to be included in the learning environment. A proliferation of court
cases in the USA, combined with the fact that international d/DHH students in the USA
maintain that the level of equal access in the USA is unparalleled, indicate that this is
a widespread problem in educational institutions (Butler, 2019:534, 541). Encouraging
standardised subtitle use for educational purposes not only mitigates the violation of
d/DHH students’ equal access rights, but could also provide educational benefits to
hearing students who in many cases of learning in an L2, may be faced with the same
types of issues in terms of access.
When considering the pedagogical value of subtitles, positive comments made by
d/DHH students are encouraging. If d/DHH students (who are the typical target
audience for, and most frequent users of, subtitles) express that they feel that subtitles
allow for understanding of both language and meaning, there is promising evidence
that subtitles could be advantageous in most, if not all, educational contexts. If all
educational videos were provided with subtitles, awkward requests from d/DHH
students who ask to be provided with access could be reduced, and all students,
whether hearing or d/DHH, could benefit from subtitled content (Gernsbacher, 2015;
University of Washington, 2014; Burgstahler, 2007; Rose & Meyer, 2002).
2.5.4 Innovations in subtitle formats for d/DHH audiences
In the context of this study, it was important to investigate a subtitle format that, to
date, has been unique to the d/DHH context, as this study sought to investigate the
use of this format with a hearing audience. Anderson-Inman et al. (2009), and Stinson
and Stevenson (2013) suggest that d/DHH students require additional educational
support when watching educational videos. They suggest that this need is due to a
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lack of access to background information. In other words, d/DHH students do not have
equal access to information in the audio channel, which is often used in a classroom
context to present information that serves as background to the current lesson. With
this being the case, Anderson-Inman et al., and Stinson and Stevenson set out to test
an innovative subtitle format which could provide viewers with real-time support via
the subtitle. It is this format that this study investigates with hearing students.
Anderson-Inman et al. (2009:24) suggest that the expansion of information within an
educational video will “deepen the educational value”. In order to create this subtitle
format, Anderson-Inman et al. (2009:24), and Stinson and Stevenson (2013:455)
propose that the following types of expanded information be added to the subtitle:
1. Translational resources, where key vocabulary is linked to definitions for
“translating” unfamiliar words into a word or words that are more familiar to the
viewer.
2. Illustrative resources that provide visual representations of concepts of processes.
3. Summarising resources that provide “an overview of some aspect of the content
under instruction”.
Due to the population that their studies related to, Anderson-Inman et al., and Stinson
and Stevenson had small participant numbers (nine and 22 respectively), which meant
that the results of their statistical analyses (comparing pre-test to post-test gains
across their two subtitle conditions, namely standard and expanded) were
inconclusive. However, both groups of researchers found that there was a positive
perception of the educational value of the subtitle format.
It was the intention behind this subtitle format that lead to the current research. If
additional information can be presented to audiences within the subtitle, this might
reduce some of the challenges that South African students face when learning in an
L2.
2.6 Subtitled educational videos: A summary
From the literature review pertaining to educational videos and the use of subtitles,
these materials show promise within educational contexts. Educational videos provide
students with an opportunity to gain more knowledge at their own pace, without the
need to spend large amounts of money on the lessons. From an educator’s
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perspective, educational videos and the recent advances in the technologies
associated with educational videos allow for the sharing of content across a variety of
platforms, which helps to ensure that all students are included in the learning
experience. Where educational videos encounter limitations, subtitles are able to
address some of the key failings. Subtitles provide a means for making accents and
languages more accessible, and provide an additional source of input for viewers.
When considering subtitles, the literature can be subdivided in many ways. This study
makes use of a division first by subtitle language (interlingual and intralingual), and
then by learning outcome (language or content), and finally by audience (hearing or
d/DHH). While some studies point to significant gains in learning due to the addition
of subtitles, the majority of studies only find marginal gains. Overall, studies on the
educational benefits of subtitles have not yet found conclusive results, which means
that more research needs to be done before conclusive statements pointing to the
advantages of subtitles can be made. Before this study is able to add to the existing
knowledge about subtitles, it is important to take into consideration the key theoretical
considerations that affect the way in which subtitles are received. For this reason, the
remainder of this chapter evaluates the theories, models, and hypotheses associated
with subtitles, and the ways in which learning and comprehension can be evaluated.
2.7 Theories, models, and hypotheses related to subtitled multimedia
In order to understand how to present meaningful subtitled multimedia in an
educational context, a variety of factors should be kept in mind. This section will
explore some of the cognitive constraints that should be taken into account before
subtitling multimedia. The section will then consider the information delivery
hypothesis and its implications for the presentation of subtitled media. The cognitive
theory of multimedia learning will then be examined in order to determine which
cognitive considerations bear relevance to this study. This theory will be discussed
first in general terms, and then in terms of the specific underlying assumptions that
impact learning, namely the dual-channel assumption, the limited capacity
assumption, and the active processing assumption.
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2.7.1 Cognitive constraints in multimedia presentations
In their 2001 article, Mayer et al. consider a variety of cognitive constraints that should
be considered when designing subtitled multimedia presentations, specifically within
educational contexts. Mayer et al. (2001) list three important considerations: the
redundancy effect, seductive details, and the coherence effect.
Within the context of subtitled multimedia, the redundancy effect refers to “multimedia
situations in which presenting words as text and speech is worse than presenting
words solely as speech” (Mayer et al., 2001:187). The redundancy effect has been
found to influence learning negatively, as it may overload students’ cognitive
capacities. Therefore, when creating a subtitled educational video, it is important to
take into consideration what is a bona fide accessibility aid for students (either
because they cannot hear the audio track in the case of d/DHH students, or because
they struggle to access the audio track, as in the case of L2 students). The redundancy
effect implies that the educator or the subtitler needs to be intentional about their
purpose for subtitling a video.
With regard to seductive details, Mayer et al. (2001:189) draw their inspiration from
reading research, which suggests that adding interesting yet contextually irrelevant
additional information creates a more entertaining text for readers. When applied to
multimedia learning, Mayer et al. (2001:189) found that providing additional clips
containing “interesting elaboration on a point made” within an educational video that
is not directly relevant to the explanation of the topic can distract the viewer from the
content that they are intended to learn. Consequently, Mayer et al. (2001) conclude
that from a cognitive perspective, providing additional interesting information is not
advisable. This consideration is particularly important in the context of this study, as
this study suggests the addition of a variety of additional information to educational
videos to strengthen the viewers’ ability to learn. The key difference between Mayer
et al.’s approach and this study’s approach is that Mayer et al. present additional
information to create a more entertaining video, whereas this study does not focus on
entertainment value, but rather on the bridging of gaps in the students’ background
knowledge of complex academic concepts to reduce the potential futility of watching
an educational video where the content is inaccessible.
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Mayer et al.’s (2001) final consideration is the coherence effect. This is defined as the
“situations in which adding words or pictures to a multimedia presentation results in
poorer performance on tests of retention or transfer” (Mayer et al., 2001:190). This
consideration could be viewed as an extension of the consideration of seductive
details, since it can be argued that these details “prime the activation of inappropriate
prior knowledge as the organising schema for the lesson” (Mayer et al., 2001:187).
Once again, this consideration points to the fact that educators and subtitlers need to
be intentional in their reasons for adding information, since adding irrelevant
information could prove to do more harm than good. In the context of this study, this
consideration means that the researcher had to take care to ensure that any additional
information intended to bridge gaps in knowledge was indeed useful for building
schemata when learning from the videos.
2.7.2 The information delivery hypothesis
The information delivery hypothesis presents the process of learning as a
straightforward one. In essence, this theory suggests that by delivering information
through two channels (namely verbal and visual), learning is strengthened.
Furthermore, this theory posits that in order for learning to occur, information needs to
be presented and students need to receive that information (Mayer et al., 2001:190).
Mayer and Moreno (2002:90–91) suggest that there is a strict definition and a lenient
definition for this theory. The strict definition holds that no change in the quality of
learning should occur through single versus dual-channel presentations, as the verbal
and visual channels present the exact same information. Therefore, the presence or
absence of one of these channels should have no impact on the information received
by students. The lenient definition, however, suggests that some changes in learning
may occur as presenting information in both verbal and visual channels may
specifically address students’ learning preferences, which consequently results in
improved learning.
The information delivery hypothesis essentially sees no disadvantages to presenting
information in multiple channels, as the information itself is a single unit that the
students need to receive. This theory should be credited for its simplicity in defining
the basic tenets involved in the learning process and the argument that students learn
when information is presented through single or multiple channels. However, this
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theory oversimplifies learning and neglects to include the complex cognitive processes
that need to occur in order to learn. The cognitive theory of multimedia learning
addresses these aspects of learning.
2.7.3 The cognitive theory of multimedia learning
The cognitive theory of multimedia learning (CTML) suggests that in order for
meaningful learning to occur, students need to “mentally construct coherent
knowledge representations” (Mayer & Moreno, 2002:31). This implies that multimedia
presentations should be designed in such a way that a variety of cognitive processes
is encouraged. According to Mayer (2014:31), the processes that students need to
undergo in order to learn are as follows:
1. Selecting relevant words from the presented text or narration.
2. Selecting relevant images from the presented illustrations.
3. Organising the selected words into a coherent verbal representation.
4. Organising the selected images into a coherent pictorial representation.
5. Integrating the pictorial and verbal representations and prior knowledge.
CTML expands on the information delivery hypothesis by saying that the information
presented needs to be intentionally designed, and students need to receive the
information purposefully in order for learning to occur. Furthermore, CTML suggests
that the number of channels used will have an impact on learning. As seen in Figure
2.7.1, students do not simply gain the information once; they gain the information
through both verbal (words) and visual (pictures) channels, and need to make sense
of the information in these channels by creating meaningful schemata for the new
information against the background of their prior knowledge. Therefore, CTML not only
affirms the information delivery hypothesis, it also exceeds the hypothesis by
suggesting that students need to encode the information that is presented.
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Figure 2.7.1: Visual representation of CTML (Mayer & Moreno, 2002; Mayer et al., 2001).

When considering learning from the perspective of CTML, learning is no longer a
straightforward task. As such, Mayer (2014:31) states that CTML is based on three
underlying cognitive assumptions: the dual-channel assumption, the limited capacity
assumption, and the active processing assumption. These three assumptions will be
discussed in more depth in the following sections.
The dual-channel assumption
The dual-channel assumption posits that “the human information processing system
includes dual channels for visual/pictorial and auditory/verbal processing” (Mayer,
2014:31). This assumption is based, in part, on what is known about the functions of
the hemispheres of the human brain. According to Cuevas and Dawson (2018:44), the
bihemispheric view “predicts that there are parallel pathways for retaining information
– one for language predominantly on the left side and another predominantly for
visuospatial information on the right side”. This suggests that when multimedia
presentations are viewed, the words are processed in one half of the brain, while the
images are process in the other. Should one hemisphere (or channel) become
overwhelmed, the other hemisphere continues working to encode information into the
memory, thus increasing the likelihood of learning and retaining the information
(Cuevas & Dawson, 2018:44; Kruger & Doherty, 2016:19; Kruger, 2013:30; Chang et
al., 2011:2313).
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The axioms of the dual-channel assumption appear promising for multimedia in
educational contexts. However, the assumption is not uncontested. Shen (2010:496)
raises the concern that verbal and visual information are not necessarily encoded in
different parts of the brain, which casts doubt on the bihemispheric view. Cowan and
Morey (2006:3) suggest that while the brain retrieves information through different
channels, the information is processed centrally, which limits the amount of input
acceptable, since the brain needs to sort through input to remove irrelevant or
redundant information. Finally, many researchers maintain that cognitive load may
potentially influence the ability to retain information: should the brain be overwhelmed
by input, it could simply reject any further input (Kruger & Doherty, 2016:26–27).
Despite the cautious criticisms levelled against the dual-channel assumption, many
researchers have found positive influences on learning when information is presented
in a variety of channels. As such, it remains promising that providing subtitled
multimedia presentations in an educational context will result in gains in learning and
information retention.
The limited capacity assumption
The limited capacity assumption states that “each channel has a limited capacity for
processing” (Mayer, 2014:31). The limited capacity assumption is strongly linked to
working memory. Therefore, the assumption entails that the verbal and visual
channels are only capable of encoding a limited amount of information. For example,
should a multimedia presentation contain video, subtitles, and pop-up notes for the
viewer, the visual channel may become too overwhelmed to encode any of the
information into the memory. In terms of the encoding of verbal information, the
assumption suggests that the brain encodes key words and phrases rather than
complete transcripts of the text, which allows for more efficient encoding. However,
this poses the risk that the encoded information cannot be retrieved as a logical unit.
The implication of this assumption is that when creating a subtitled multimedia
presentation, the amount of information presented should be considered with caution.
The subtitler should also follow subtitling conventions here (see section 2.4.1 for a
discussion on subtitling conventions), in order to avoid obscuring any important
information on the screen which contributes to the viewers’ ability to encode
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information (for example, ensuring that illustration labels remain clearly visible in an
anatomy lesson).
The active processing assumption
The active processing assumption states that humans need to engage in cognitive
processing, which includes “paying attention, organising incoming information, and
integrating incoming information with other knowledge”, in order to learn from a
multimedia presentation successfully (Mayer, 2014:36). This implies that serious
students cannot be passive in the learning process: they should be intentional about
where they allocate their cognitive resources so that only relevant information is
selected to be encoded into the memory.
2.7.4 Theories, models, and hypotheses: A summary
In summary, there is a variety of cognitive considerations to be aware of before
creating a subtitled product. These considerations all suggest that subtitlers need to
be intentional about their subtitling decisions, ensuring that the final product caters to
the learning needs of their audience. Mayer (2014) suggests that when learning from
a subtitled multimedia presentation, students need to actively participate in the
learning process, rather than be passive viewers of the presentation. For this reason,
the section that follows considers what is meant by active and passive learning, after
which it evaluates how comprehension and recall can be tested.
2.8 Learning, comprehension and recall
When working in educational contexts, learning, comprehension, and recall are key
concepts for consideration. This section explicates what is meant by the term learning,
and divides the approaches to learning along the lines of active learning and passive
learning. It will then discuss two approaches to learning theory, namely scaffolded
learning and blended learning. These theories will be discussed in order to illustrate
the educational and theoretical grounding of this study. The section then considers the
concept of comprehension, and how it can be tested. Finally, recall is considered on
three different levels in order to contextualise the types of questions that can be asked
to evaluate comprehension.
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2.8.1 Defining learning
Due to the complex nature underlying the concept of learning, it is important to define
what the concept means in the context of this study. While this study does not focus
on educational theory, a basic understanding of the concept of learning and relevant
approaches to learning, as they are explored in educational theory, is important when
exploring subtitles in educational contexts. While there exist a vast variety of
definitions for the term learning, this study will focus on four definitions in order to
explicate what is understood by the concept of learning in the context of this study.
First, Merriam et al. (2007:277) consider learning as “a process that brings together
cognitive, emotional, and environmental influences and experiences for acquiring,
enhancing, or making changes in one’s knowledge, skills, values, and worldviews”. In
this definition, Merriam et al. allude to the importance of methodology when studying
learning, since “emotional, and environmental influences and experiences” play a role
in how knowledge is acquired. Thus, those studying learning need to be conscious of
the implications the research setting may have on the participants’ ability to learn.
Merriam et al. (2007:278) also elaborate on five theoretical approaches to learning,
namely: behaviourist, humanist, cognitive, social cognitive, and constructivist. For the
purposes of this study, the behaviourist, cognitive and constructivist approaches to
learning are of specific interest. The behaviourist approach is considered for three
main reasons. First, this approach focuses on observable behaviour, rather than
internal thought processes. Second, it considers learning as dependent on the
environment rather than on the individual student, and finally, it considers
reinforcement and contiguity as central to the learning process. This approach is
important as this study seeks to discover whether students can improve their test
scores (behaviour) when presented with subtitled educational videos (environment),
where the subtitle serves to repeat the content conveyed in the videos’ dialogue
(reinforcement). Finally, the expanded subtitles in this study serve to provide
contextual information (which students would otherwise need to look up after the
presentation of the video) at the same time as presenting the content to be learnt, thus
addressing contiguity. The cognitive approach is considered as it explores learning as
a process whereby information is actively organised into the memory, with prior
knowledge playing a crucial role in the learning process (Merriam et al., 2007:285). In
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the context of this study, the researcher seeks to promote active learning by presenting
participants with information that should be a part of the participants’ prior knowledge
(but is assumed to be either incomplete or missing). Finally, the constructivist
approach is considered as this approach emphasises the role of self-direction, with
emphasis on active enquiry, independence, and individuality in the learning task
(Merriam et al., 2007:293). In the context of this study, this approach relates to the
presentation of the educational video outside of the classroom context, which aims to
provide students with the opportunity to independently select where they feel they
need additional support.
Weiten’s (2013:220) definition of learning is also considered in this study, as he
suggests that learning “is any relatively durable change in behaviour or knowledge
that is due to experience”. It is important to note the phrase “relatively durable” in this
definition: while learning results from a change in behaviour or knowledge, this study
cannot promise to provide a lifelong change due to the duration of the intervention (as
opposed to longitudinal subtitling studies addressing issues of literacy, for example).
It does, however, seek to encourage a relatively durable change in the participants’
knowledge of the specific content presented in the videos.
The third definition which this study considers is presented by Coleman (2009:417),
who states that learning is “the act or process of acquiring knowledge or skill, or
knowledge gained by study”. Coleman’s definition provides insight into what is
required to learn, namely study. Therefore, this study recognises that students need
to be actively engaged in the learning process in order to achieve results.
Finally, Piaget’s contribution to the understanding of learning is deemed important to
this study. Piaget (cited in Tennant, 1988:77) attaches importance to the active role a
person needs to undertake in constructing knowledge – this implies that the learning
that takes place through activity is more meaningful than passive learning. Based on
Piaget’s contribution to the understanding of learning, it is important to elaborate on
what is meant by active learning and passive learning. This elaboration constitutes the
two following sections.
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Active Learning
The concept of active learning is alluded to in both Colman’s and Piaget’s definitions
of learning stated above. Coleman considers study, and Piaget considers activity, as
important for learning. Both of these actions indicate that the student is required to
participate in the learning process. For this reason, the simplest definition for active
learning (and the one used in this study), is learning that occurs due to the active
involvement, or participation, of the student. The student is required to be cognitively
engaged in the process of understanding, processing, and encoding the information
that they need to learn.
This study suggests that the expanded subtitle format may enhance active learning in
two ways. First, students are encouraged to engage with the video: the student needs
to be paying close attention and monitoring their own knowledge in order to efficiently
use the expanded subtitles. Second, this study considers Mayer’s (2014:36)
statement, which suggests that “humans actively engage in cognitive processing in
order to construct coherent mental representation of their experiences. These active
cognitive processes include paying attention, and organising incoming information
with other knowledge”. This study suggests that the expanded subtitle allows for the
organisation of information, even when the background knowledge for creating these
schemata were absent at the outset.
Passive learning
In the context of this study, passive learning is viewed as a binary opposite to active
learning. Therefore, if active learning is defined as a process in which the student
cognitively engages with the information presented, in order to understand, process,
and encode that information (Mayer, 2014:36), passive learning could be defined as
learning which occurs despite the student’s lack of cognitive engagement with the
information. This definition links to the definition of passive learning (also known as
incidental learning or latent learning) as it is presented in the field of psychology.
According to Coleman (2009:371), passive learning is “learning that is unintentional
and unmotivated or that occurs without any apparent reinforcement”. By contrast, this
study suggests that students may in fact be motivated to learn and reinforcement may
be available in the form of conventional or standard subtitles. However, without being
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encouraged to interact with the content, it is possible that the learning that occurs will
still be passive. In other words, students who watch an educational video without
actively encoding the information may still learn some content, but the learning
process may not be as efficient as when the student actively engages (for example,
by monitoring where gaps in their knowledge require additional information, and
actively seeking out the information to fill those gaps).
This study suggests that, where previous studies have presented standard subtitles in
the past, the learning which occurs is largely passive: studies, such as those by
Neuman and Koskinen (2005), indicate that the learning which occurred in their
studies was incidental. This implies that these studies are aware of the limited
opportunities and encouragements for their participants to actively engage in the
learning experience when watching a standard subtitled video. This study suggests
that where previous studies explored learning in a passive learning environment, the
expanded subtitles used in this study may promote a more active approach to learning.
2.8.2 Approaches to learning
The following section considers two learning approaches, namely scaffolded learning
and blended learning, as this study can be placed loosely within the educational
concerns addressed within these approaches. The section first discusses scaffolded
learning as a means of providing somewhat individualised support to students. This
approach is discussed in its strictest sense, and then suggestions are made for how
this approach can be used within multimedia learning contexts. The section then
discusses the concept of blended learning, as this approach to education is rapidly
finding its way into the teaching and learning strategies of universities. Blended
learning is explored in order to show where and how this study’s proposed support
materials could be used at educational institutions to allow for class sessions that are
more learner-centred.
Scaffolded learning
Gibbons (2015) presents the theory of scaffolded learning within a context of language
learning: she suggests that scaffolded learning provides levels of support to students
while they are learning an L2 (specifically English). Gibbons (2015:1,4) suggests that
within the early stages of language learning, students need prompts in order to
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produce linguistically complete sentences, but as the student progresses through their
education, they require more than linguistic skills in order to use language for
academic purposes. This is attributed to the fact that early language refers to concrete
concepts (for example, a child telling their parent about an object that they see),
whereas academic language typically refers to more abstract concepts, which need to
be made explicit to students (for example, a discussion on magnetic fields where the
effect can be observed, but not the cause).
It therefore becomes necessary for educators to provide their students with explication
of concepts. This explication typically needs to occur on a variety of levels in order to
cater to the differing abilities of a group of students within a classroom – many
classrooms consist of a variety of L1 and L2 students, as well as gifted, average, and
at-risk students. The term scaffolding thus refers to the layers of additional explanation
provided – educators should not need to provide gifted L1 students with as much
explanation as they would need to provide for an at-risk L2 student. Scaffolding should
be designed to bridge gaps between students’ abilities, and raise all students to the
required level of comprehension. Maybin et al. (1992:186) suggest that scaffolding
portrays “the temporary, but essential, nature of the mentor’s assistance as the learner
advances in knowledge and understanding”. If the scaffolding is successful, the
student will no longer require the same level of additional support.
In order to determine whether scaffolding has occurred, there needs to be evidence of
purposeful attempts at developing students’ skills, developing a grasp on concepts,
and achieving a particular level of comprehension (Maybin et al., 1992:188). In their
article, Maybin et al. (1992:194) suggest that this can be done through six scaffolding
dimensions:
1. Talk (considering the types of prompting questions asked by educators).
2. Learning tasks (considering the skills, concepts, and understanding to be
developed).
3. Educators’ intentions (clarification of knowledge, introducing new knowledge, and
so on.)
4. Student intentions (willingness to learn, willingness to ask questions, and so on)
5. Context (the quality of educator–student relationships, the social and physical
settings for learning, the understanding of task instructions, and so on).
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6. Outcomes (demonstration of the learning that has occurred).
In the context of this study, scaffolding is considered within a multimedia context.
Azevedo and Jacobson (2008:96) consider how scaffolding can be implemented in
multimedia environments2. They state that the original conception of scaffolding
included “dynamic assessment, graded support during learning, and fading of all
support once the student demonstrated competency in problem solving”. They also
point to a difficulty in achieving this via multimedia presentations, which are typically
fixed and have limited opportunities for feedback. To some extent, this concern has
been mitigated by the introduction of SCORM presentations, where educators are able
to include quizzes and so on in the multimedia presentation. Nevertheless, there
remains a lack of customisation of the support provided.
This study sought to address this issue by providing a support tool. Through the
expansion of subtitles, this study considers the educator’s intentions (by elaborating
on concepts that are more complex, and more commonly struggled with), along with
the students’ intentions (placing the onus of accessing the support needed on the
student). Furthermore, the expansions allow students to see what the learning task is
(as concepts are highlighted, which shows students the skills and concepts they need
to understand).
By scaffolding learning, educators provide support to students who do need it without
boring students who do not need it. In previous studies, multimedia has achieved this
to a small degree, but more can be done to provide a truly scaffolded multimedia
environment. It is, however, important to consider the educational contexts in which
multimedia presentations would be used before investing time and funding in the
creation of scaffolded multimedia. An increasingly popular approach to education is
blended learning, discussed in the next section.
Blended learning
When considering traditional learning at tertiary institutions, Awidi and Paynter
(2019:269), Stockwell et al. (2015:935), and Moravec et al (2010:473) point to a
potentially problematic approach: traditional teaching typically occurs through lectures,
Defined by Moreno and Mayer (2002:601) as “presentations of animation and narration or animation
and on-screen text”.
2
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revision and assessment on the assigned material. Stockwell et al. (2015:933) suggest
that this approach may contribute to undergraduate students dropping out, as this
approach is suboptimal for many undergraduate students.
As a result of the advancement and ubiquity of technology, new learning platforms
have emerged, including online-only platforms where students do not need to attend
a class in person as all the learning content is presented via educational videos.
Stockwell et al. (2015:933) point out that online-only platforms have low course
completion rates, which renders this approach to learning suboptimal as well.
Given the shortcomings and benefits of both traditional and online learning,
researchers have asked how these platforms can be improved in order to increase
course throughput. Each approach to learning has benefits: online learning presents
tools that “could supplement or replace aspects of traditional lecture-and-textbookbased” approaches to learning (Stockwell et al., 2015:933), and contact learning (in a
lecture) allows for interaction between the educator and the student, which enables
discussion and clarification of the content. In light of the benefits of these approaches,
many researchers have suggested combining the two approaches to create what is
called “blended learning”.
Researchers who work within the field of blended learning largely agree on the
definition of blended learning, although there are nuanced differences in each
theorist’s definition. According to Olivier (2016:1) and Bates (2005:8), blended learning
is a straightforward concept referring to “a combination of face-to-face and online”
instruction. Oosthuizen (2004:1) provides a more elaborate definition suggesting that
blended learning “refers to the mixing and integration of different learning delivery
approaches, including face-to-face classroom learning, e-learning and self-paced
computer-mediated learning to create a single learning programme”, emphasizing that
blended learning exists as an “AND model rather than [an] OR model”. Rennie and
Mason (2004:97) suggest that blended learning can be defined as “a customized mix
of these learning opportunities that takes cognition of the subject(s) being learned, the
level of study, the method of interaction with the tutor (and other learners), as well as
the abilities and motivations of the learner”. Olivier (2014:53) defines blended learning
as “an integrated approach to learning with traditional face-to-face and computer-
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supported, web-based or online approaches”. Finally, the North-West University
(NWU, 2016:8–9) defines blended learning as:
An innovative teaching and learning design that combines face-to-face and online teaching and
learning approaches. It integrates thoughtfully selected, complementary teaching and learning
methodologies and technologies, based on educational merit as determined by factors such as
the pedagogical context, the nature of the discipline and the learning material, and the profile
of the students, so that the strengths of each are blended into a unique learning experience. It
is a fundamental redesign that transforms the structure of, and approach to, teaching and
learning embedded in a range of delivery modalities.
[Emphasis added]

In each of the above definitions, two overarching components of blended learning
become evident: face-to-face, and computer-based learning sessions.
Proponents of blended learning suggest that computer-based content be provided
before class, which will allow students to gain a basic but thorough understanding of
the content to be presented in the upcoming lecture (Awidi & Paynter, 2019; Song &
Kapur, 2017; Heyborne & Perrett, 2016; Peterson, 2016; Moravec et al., 2010). In most
cases, videos are suggested as a supplement or replacement for textbooks, as video
content typically generates more engagement (Peterson, 2016:10). Where textbooks
require students to read a text in order to find relevant material, video presents auditory
emphasis on important concepts. In other words, the verbal nature of video allows
viewers to infer where tone and pace of speech indicate important concepts. With
increased engagement generation, coupled with the ease of reception fostered by
emphasis in auditory channels, students are arguably more likely to complete their
pre-lecture preparation.
If students are prepared for their lectures with a solid foundation of knowledge, this
could open more lecture time for problem solving, application of theory, and synthesis
of information (Awidi & Paynter, 2019:270; Peterson, 2016:10; Moravec et al.,
2010:473). When students do not prepare for lectures, the lecture session needs to
be spent teaching basic concepts. If students are prepared, the lectures can be spent
concretising the information and working on applicability of theory to the real world;
arguably one of the most important skills a student should have in order to be prepared
for employment and the societal, economic, ecological, and political challenges that
they are likely to face (NWU, 2016:13).
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When examining blended learning in the context of an undergraduate science course,
Stockwell et al. (2015:935) found that “students who received a video assignment were
both more likely to attend class and to rate their assignment as providing a higher
degree of satisfaction, compared to students who received a textbook assignment”.
Furthermore, their findings indicate that students who were able to actively solve
problems in the lecture period outperformed those who were exposed to a traditional
lecture, despite both groups rating their overall satisfaction with the lecture session
equally (Stockwell et al., 2015:936). These findings point to both increased
engagement with the material and increased motivation to learn the material, which
can be attributed to a blended learning approach.
Given the theory behind blended learning, and the findings when blended learning
environments are provided to students, it becomes clear why a growing number of
tertiary institutions (both nationally and internationally) are implementing blended
learning approaches in their teaching and learning strategies. Garrison and Kanuka
(2004:95) aptly summarise blended learning in a tertiary context by stating that
“blended learning is both consistent with the values of traditional higher education
institutions and has the proven potential to enhance both the effectiveness and
efficiency of meaningful learning experiences”.
This study suggests using expanded subtitles within the videos presented in blended
learning in order to provide students with an additional layer of support within the
supplementary or preparatory videos. The combination of active participation in the
learning experience, scaffolded learning, and blended learning should, in theory,
provide a support material that addresses language concerns, gaps in prior
knowledge, engagement with educational materials, motivation, and preparedness for
face-to-face lecture sessions which are presented in a learner-centred environment.
2.8.3 Comprehension and recall
The final theoretical considerations for this study are comprehension and recall. It is
important to explore these concepts, as these two elements are the tested outcomes
of the learning process. Should content not be comprehended or recalled, the learning
process is rendered moot. This section discusses these concepts as cornerstones of
education and as concepts to be evaluated within this study. Comprehension is
discussed in broad terms, after which three types of recall that can be evaluated in
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educational contexts are discussed. These recall types are recognition, cued recall,
and free recall.
Comprehension
Comprehension is a complex concept that can be explored from a variety of angles.
For this study, however, only a basic understanding of comprehension is truly
necessary. As such, this study does not consider comprehension along the specific
lines of listening or reading comprehension. Instead, it considers comprehension of
texts as a whole (where text is used to refer to any instance of comprehensible
language, whether it is written or spoken), by drawing on information presented in both
reading and listening comprehension studies.
Carroll (1971:2) defines comprehension as an act whereby information is acquired
through language. Snow (2002:11) considers comprehension as an act of
“simultaneously extracting and constructing meaning through interaction and
involvement” with language. The RAND Reading Study Group (RRSG, 2004:1)
consider comprehension as a reading task, and suggest that comprehension is a
heuristic process where the text recipient needs to actively read the text and place it
within a sociocultural context in order to make meaning (see Figure 2.8.1). While this
method of thinking about comprehension is conceptualised within a reading
comprehension context, the basic principles can be transferred to all types of
comprehension: in order to comprehend the input, the recipient needs to actively
engage with the text within a specific context in order to make meaning.
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Figure 2.8.1: Heuristic method for thinking about comprehension (RAND, 2004)

When considering comprehension within educational contexts, this means that in
order to understand the input given by an educator, the student needs to actively listen
to or read the information given, and place the information against their prior
knowledge of the content and the context for learning the information (that is, the
outcomes that need to be achieved by comprehending the information).
There is an argument to be made for the benefits that subtitles may have for
comprehension, especially in an educational context. Students are not only provided
with the textual information, they are also shown visual information that can assist in
the process of contextualising the information. As stated by both the information
delivery hypothesis and the dual-channel assumption, this double exposure to
information may prove beneficial.
When testing comprehension, an educator or researcher should bear in mind that they
are essentially testing whether or not the student has successfully placed the textual
information in schemata with prior knowledge. In some cases, this may require testing
that subject-specific terminology and concepts have been understood (that is,
vocabulary comprehension); in other cases, it may require testing the transferal of
information between problems within a specific context (for example, being taught
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about attachment styles in babies, and being able to transfer the attributes from infants
to adults). By testing these, the educator or researcher is essentially testing recall.
Recall
Comprehension tests typically consist of a number of questions that holistically
evaluate the recall of what was learnt. Recall is a measurement of comprehension, as
content that was understood and placed within schemata should have been
successfully encoded into the memory (Davis & Guthrie, 2015:149). One way in which
comprehension tests can be created is by testing for three levels of recall, namely
recognition, cued recall, and free recall.
Recognition
Recognition refers to the test taker’s ability to identify the correct information (Mastin,
2019). In theory, this should be the easiest type of recall, as the test taker is presented
with the correct option. However, tests of recognition include distractors. In the case
of true-or-false questions, the test taker simply needs to remember whether a
statement is true or not. In multiple-choice questions, however, test takers need to pick
a correct answer from a list of options (typically four options, where only one option is
correct). Distractors for multiple-choice questions can range in difficulty, and this
affects the amount of thought that needs to go into answering a question. For example,
an easy distractor for a correct answer of “proximity” might be “distance”, whereas a
difficult distractor might be “proxy”. Here, the difficult distractor is near to the correct
option in spelling and pronunciation, while the easy distractor is distant in terms of
meaning, spelling, and pronunciation. When distractors are more difficult, the recall
task demands a deeper level of text comprehension, as minor details need to be
remembered.
Cued recall
Mastin (2019) defines cued recall questions as those that provide clues about the
correct answer, but the correct answer is not provided. This type of recall might be
used when testing the comprehension of definitions as the basic information can be
provided and test takers simply need to recall key words that are part of the definition.
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Here, test takers need to have encoded specific information in order to illustrate their
understanding of key ideas in the context of their learning.
Free recall
Free recall is entirely unprompted (Mastin, 2019). In questions testing free recall, test
takers are invited to provide an explanation of their understanding of a concept. This
is the most difficult type of recall, but it also provides the most accurate measure of
comprehension, as the test taker needs to provide their own interpretation of the
information that they have learnt.
2.8.4 Learning, comprehension and recall: A summary
The discussion above illustrates some of the many important considerations that need
to be taken into account when studying the use of subtitles in educational contexts. In
terms of learning, the section first explored learning theories related to this study’s
approach to subtitling. These theories posit that students need to be provided with
tailored or scaffolded information that addresses the inherent differences in students’
academic ability, and that providing educational videos before lecture sessions could
result in a more fruitful lecture session for students. The discussion in this section then
illustrated that while students are able to learn passively, truly beneficial learning
occurs when students actively engage in the process by selecting the information that
should be encoded and actively storing that information within schemata with their
prior knowledge. The section that discussed learning suggested that by providing
carefully chosen additional information in the subtitles, educational videos might aid in
the creation of these schemata by filling in any gaps in the viewers’ knowledge.
Finally, the concepts of comprehension and recall were discussed, as these elements
are central to the testing of learning. Once again, comprehension was shown to require
active processing on the part of the student in order to place new information in
schemata with prior knowledge. It was suggested that subtitled educational videos
might aid in this process. Recall was then discussed in terms of three testing
categories, namely recognition, cued recall, and free recall. Each type of recall is more
difficult than the last, as the amount of information about the required answer
diminishes.
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2.9 Conclusion
This chapter highlighted the various issues that need to be taken into consideration
before conducting a subtitling study. The chapter first considered the extensive history
of educational videos, and found that many researchers suggest that video alone does
not provide adequate educational support. The chapter then suggested the addition of
subtitles to address the shortcomings of educational videos. Subtitles were defined
according to the following distinctions: by language (interlingual or intralingual), by
learning outcome (language or content), and by audience (hearing or d/DHH). This
study suggests using the intralingual content learning subtitles used in the d/DHH
community in order to address some of the issues that hearing students who are
tasked with learning in an L2 face.
The chapter discussed the theories, models, and hypotheses related to subtitled
educational videos, and found that while subtitled educational videos are a promising
pedagogical support tool, great care needs to be taken when designing these videos
as too much information in too many channels may overwhelm students, thus
hindering their ability to learn from the subtitled educational video. The chapter then
considered a definition for learning, indicated the differences between active and
passive learning, and suggested that this study’s subtitle format may encourage and
improve active learning. Thereafter, the chapter addressed the way in which this study
relates to learning theories, and suggested that the subtitle format in this study
addresses the needs posited in both the scaffolded learning and the blended learning
theories. Finally, comprehension and recall were discussed, since they relate to this
study specifically with regard to how comprehension and recall can be tested.
Chapter 3 presents the methodology employed in the study’s empirical investigation.
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Chapter 3 – Methodology
3.1 Introduction
The main research question that this study sought to answer was whether changing the
format of subtitle presentation from standard to expanded would have a positive effect on
comprehension and learning. In order to answer this research question, an intervention was
implemented to compare how much information was learnt when participants were shown
recorded psychology lectures in three subtitle conditions. The three subtitle conditions used
in this study are zero (without any subtitles), standard (the normal subtitle format used in
educational videos, television, and so on), and expanded subtitles (subtitles where additional
information was linked to key words in the subtitle). To test how much information was learnt
in each condition, participants were asked to complete comprehension tests that tested three
types of recall, namely recognition, cued recall, and free recall. To control for the role which
attitude towards the subtitle condition could play in the data, participants were asked to
evaluate their experiences using a post-session perception questionnaire. Finally, the actual
use of the expanded subtitles needed to be evaluated. This was done by using screenrecording software.
This chapter details the methodology used in this study. It outlines the procedures followed
for selecting participants, and explains how participants were recruited and grouped. The
methods employed to select and prepare the videos used are discussed, and the procedures
for creating the subtitles in the two subtitle formats used are outlined. The development of
comprehension tests and perception questionnaires (both post-session perception and exit
questionnaires) is discussed, and the selection of screen-recording software is explained.
Finally, a brief explanation of the data collection process and approach to data analysis is
given.
3.2 Setting
This study was conducted at the NWU Vaal Triangle Campus. According to NWU’s corporate
profile (NWU, 2019), the university is home to 68 792 active students. While the figures per
campus are no longer published, the Vaal Triangle Campus typically accounts for
approximately 10% of the NWU’s student population.
This study was conducted under the university’s School of Languages (in the Faculty of
Humanities) and used an existing research setting within this school. The experiment
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sessions were held in one of the school’s computer laboratories. The participants were asked
to volunteer to participate, and the sessions were scheduled according to the times that were
most convenient for the volunteer group. The use of a computer laboratory meant that
multiple participants were able to attend scheduled sessions at the same time, which allowed
greater supervision over which participants would watch which subtitle condition during a
given session. The same venue was used for all sessions, and all sessions were scheduled
during the day and during official university hours (more specifically, weekdays between
10:00 and 14:00) – this scheduling ensured that, as far as possible, all participants were
exposed to the exact same conditions over the course of the study.
3.3 Participants
The aim of the experiment sessions was to attain a minimum of 30 3 valid data sets for each
of the three video conditions. Unfortunately, it was not possible to attain 30 participants. While
107 students showed interest, and 27 students signed informed consent in order to
participate in the study, only 13 participants started participating in the study. However, not
all of these participants completed all three experiment sessions: a total of 10 participants
attended all experiment sessions. This means that the data reported in this study is based on
13 data sets, where 10 of those sets are complete.
While this number is low, participant numbers for subtitling studies have ranged from nine
participants (Anderson-Inman et al., 2009) to 246 participants (Koolstra & Beentjes, 1999)4
in previous studies. Participant numbers in subtitling studies are largely dependent on the
inclusion criteria employed; the more specific the criteria, the fewer participants in the study.
For example, low participant numbers are seen where inclusion criteria include speaking
specific languages (for example, Chinese speakers of English, see Chai & Erlam, 2008, who
recruited 20 participants), a specific education level (for example PhD candidates, see
Alkhatnai, 2012, who recruited 12 participants), or disability status (for example, deaf and
3 This number is based on the number of students registered for their first year of study at the NWU Vaal
Triangle Campus with PSYC111 as one of their modules. The enrolment for PSYC111 in 2019 stands at
approximately 380 students (Bekker, 2019. Personal correspondence). The researcher aimed to use
approximately 10% of the total number of registered students. A total of 30 participants would allow the
researcher a confidence level of 95%, with a 17% margin of error. In larger studies this would not be ideal, but
within the scope of a Masters degree, this number was adequate. With 13 participants, however, the margin of
error increases to 27%, with a confidence level of 95%, with the implication that statistical analyses of the data
was not advisable.
4 A range calculated from a sample of 30 subtitling studies. The average participant number across these 30
studies is 78 participants.
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hard of hearing, see Anderson-Inman et al., 2009; Stinson & Stevenson, 2013, who recruited
nine and 22 participants respectively). Where larger participant numbers are seen, the
inclusion criteria are less stringent. For example, Van der Zee et al. (2017) recruited 127
participants for an online study where the only inclusion criteria were that the participants be
older than 18 years old, and non-native English speakers. Neuman and Koskinen (2005),
Koolstra and Beentjes (1999), Diao et al. (2007), and Kruger et al. (2017) have all conducted
studies with large participant numbers (between 129 and 246 participants) by using captive
settings, where intact school or university classes of students are asked to participate as a
class. In light of the trends for participant numbers in subtitling studies, it is not unheard of to
have a group of only 13 participants (especially where inclusion criteria involve a specific
university course on a specific university campus).
Although specific inclusion criteria were applied, a variety of other factors also affected
participation in this study (in some cases, these factors are unknown). While the researcher
attempted to increase participation over a number of months, students did not respond to the
invitation. The researcher contacted all 107 students who indicated that they were interested
in participating in the study in a number of ways: via the email addresses provided, by sending
out Google Forms to allow potential participants to book a session, by asking the module
lecturer to remind students of the study, by asking the module lecturer to post session
reminders on eFundi (the LMS used at NWU), and by recommending that those already
participating bring their friends. Due to the long search for participants, the study started
coinciding with test and exam times at the university, with the result that some participants
started to drop out of the study. An additional hindering factor may be that the computer
laboratory used in this study is behind a security gate that restricts access to the specialised
computer laboratories. This may have acted as a deterrent, despite the researcher’s attempts
to provide a welcoming presence outside of the venue before the sessions started.
Unfortunately, the numerous attempts via numerous channels did not prove fruitful, and the
researcher therefore needed to work within the confines of the limited number of participants
who attended sessions.
3.3.1 Sampling
A convenience sampling method was employed by asking first-year psychology students
whether they would like to participate in a study that would act as a non-compulsory extra
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class for one of their modules5. Participants were not informed which specific psychology
module the content would come from, but they were assured that the content was drawn from
one of their modules. Participants were informed that they would be asked to watch a training
video and three experiment videos in which they would be exposed to different subtitle
formats, and after each of which they would be required to complete a comprehension test
and a questionnaire. Participation was entirely voluntary, and all participants were informed
that they would be allowed to withdraw from the study at any given time, without any
consequences for them.
All participants needed to be bona fide first-year psychology students who were over the age
of 18. In order to ensure that these criteria were met, participants were asked to fill in a
biographical questionnaire (attached to the consent form, see part 4, addendum 1) in order
to provide their age and any details of their previous studies in the field of psychology.
There were no language or gender requirements set in this study, as the researcher aimed
to test a representative sample of the South African classroom. It was thus deemed
irresponsible to enforce selection criteria which the South African classroom would not
enforce (that is, a typical South African classroom contains students of all genders, from
different backgrounds and who speak different languages). Further motivation for this
decision can be found in Chapter 1, which outlines the South African educational context in
detail. However, to ensure that an accurate report on the sample could be drawn, participants
were asked to provide their gender, their home language, and the language they felt was
their strongest.
3.3.2 Participant demographics
The sample consisted of 46% male and 54% female participants. Participants in the sample
ranged between the ages of 18 and 22, with 54% of the participants indicating that they were
18 years old at the time of the experiment. The sample represented L1 speakers from six out
of South Africa’s 11 official languages, with 54% of the group speaking Sesotho (indicated
as either Sesotho or Southern Sotho on the biographical questionnaire) as their L1. Overall,
this sample is indicative of a typical first-year student profile at NWU Vaal Triangle Campus

5

Psychology students were used in this study as the video content was directly related to their studies, thus
their motivation to learn from the videos would arguably be higher. A third-party recruiter was asked to attend
one of the PSYC111 classes in order to provide students with the basic information required to volunteer to be
a participant in the study.
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(Van Rooy & Coetzee-Van Rooy, 2015:36). The sample is discussed in more detail in Chapter
4.
3.3.3 Participant grouping
This study used a randomised experiment design in order to control for any confounding
variables presented by either the participants’ academic ability, the videos, or the subtitle
formats used in the study. For this reason, the participants needed to be divided into three
roughly equal experiment groups. One group was assigned to each subtitle condition viewing
order: in each session, all participants would watch the same educational video, but each
experiment group viewed the video in a different subtitle condition (1 [Zero, Expanded,
Standard]; 2 [S, Z, E]; and 3 [E, S, Z]). This allowed for randomisation of the subtitle
presentation. In this case, equal does not only refer to the number of participants per group,
as other factors also had to be taken into consideration. In order to ensure that the results of
the study could be attributed to the study’s experiment conditions rather than differences in
participants’ academic ability, the researcher factored academic ability into the group
divisions. This division was made possible by the fact that the NWU requires that all first-year
students complete a standard placement test, namely TALL, or Test of Academic Literacy
levels and its Afrikaans equivalent TAG, or Toets van Akademiese Geletterdheidsvlakke,
developed by the Inter-institutional Centre for Language Development and Assessment
(ICELDA) at the start of the academic year. This test helps to provide an indication of each
student’s risk level in terms of the academic literacy abilities required to be successful at
university. A score of one indicates a high risk level, and a score of five indicates a low risk
level. The results of this test were accessed with participant permission, indicated on the
consent form (addendum 1, part 3).
It is important to note that the TALL and TAG tests were not designed for the purpose of this
study6, but the test has proven useful for the researcher’s purposes nonetheless, since it was
the most recent benchmark for comparison of academic ability available. The scores for this
test allowed the researcher to create experiment groups that were relatively equal in
academic ability, thus ensuring that the results of the study were not merely attributable to

6

The TALL and TAG tests were designed in order to determine the level of risk for a student who has already
been admitted to the university (Van Rooy & Coetzee-van Rooy, 2015:40). According to Weideman (2007:x)
academic literacy entails the ability to “communicate productively and perceptively through the language that
you are required to use for academic purposes”. The TALL and TAG tests therefore predict the student’s ability
to successfully communicate in the LOLT.
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academic ability, instead of the subtitle condition itself. Table 3.3.1 below indicates the
distribution of high-risk, average, and low-risk TALL scores across the three groups of
participants for all 13 datasets.
Table 3.3.1: Number of students per participant group, outlined in terms of TALL score

Participant group

TALL score
High risk

Average

1 [Z, E, S]

n=4

n=1

2 [S, Z, E]

n=2

n=1

3 [E, S, Z]

n=4

Low risk

n=1

3.4 Materials
In order to ensure that each data collection instrument was fit for purpose, the design of each
instrument involved a number of steps to ensure validity and reliability. The following section
discusses the design of the videos in three subtitle conditions (zero, standard and expanded),
the comprehension tests, and the questionnaires used in this study.
3.4.1 Videos
A pre-existing set of recorded psychology lectures was used in this study. This pre-existing
set of videos was selected for use in this study for several reasons that are explained below.
1.

The fact that other studies (Kruger & Steyn, 2013; Kruger et al., 2014) use the same
videos allows for potential cross-study comparisons.

2.

The content of the videos remains part of the psychology syllabus on the NWU Vaal
Triangle Campus, and therefore the videos are relevant to the participants in this
study.

3.

The videos are fit for the purposes of this study, and it would therefore be
uneconomical (in terms of both cost and time) to record a new set of videos.

The original set of videos consisted of five videos, each approximately one hour long, and
they covered a variety of topics in psychology. The use of one-hour-long videos is uncommon
in subtitling studies, especially where comprehension is tested. Of a sample of 15 subtitling
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studies, 11 limit the video length to 15 to 20 minutes. This common video length encourages
sustained attention from participants and ensures that experiment sessions with multiple
components (that is, the video, a test, and a questionnaire) do not become too tedious for
participants. For these reasons, the pre-existing videos needed to be shortened.
This study required a total of four shortened videos: one training video, and three experiment
videos. Due to the video requirements for this study, the number and length of the original
videos needed to be considered carefully to determine which video could be used as a
training video and which three of the five videos (and which sections of those videos) would
be used as experiment videos.
A training video was created to ensure that participants would know the difference between
the various subtitle conditions they would be exposed to, and how they could expect to
interact with each type of video. While the researcher did not expect that the participants
would need to be trained how to use a video in the zero or standard conditions, it was
important to illustrate the differences between the three formats they would be exposed to
during the study. The participants would need to be familiar with the formats in order to know
whether or not they could interact with the video, and so that they could indicate and comment
on the subtitle format used in the video they had watched (this indication and commentary
was done in the post-session perception questionnaire discussed in section 3.4.3).
Furthermore, it was important to explain how the expansions could be used, and give the
participants a chance to familiarise themselves with the format by using the expansions.
A video covering discrimination and prejudice was selected as the training video, as the topics
covered in this video provided the best chance for creating three different subtitle formats
within one video. The video covered two closely related topics within a single, short segment,
which made natural divisions and transitions between the formats possible. The selected
video was edited to create a ten-minute training video that was then divided into three
sections.
The first section contained zero subtitles. This section covered about 30% of the video
(00:00:00–02:52:09), since participants did not need to be trained to use this format (that is,
due to the lack of subtitles, no training was needed). The second section contained standard
subtitles. This section covered approximately 30% of the video (00:02:52:09–06:15:01), since
participants were likely to have been exposed to this subtitle format on television and online
videos and, while the researcher wished to draw attention to the subtitle formats, participants
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would not need training on how to use this subtitle format. The last section of the video
contained expanded subtitles. This section covered the remaining 40% of the video
(06:15:01–10:47:08), which gave the participants enough time to get acquainted with a
method of subtitling they had not seen before. A voice-over was applied to the training video
in order to guide participants through the video by pointing out the subtitle conditions
presented in each section, and explaining what the participants could do as they viewed each
subtitle condition.
The study’s training session drew inspiration from the methodologies of Anderson-Inman et
al. (2009), and Stinson and Stevenson (2013), but diverged in key areas. First, where this
study presents videos with zero subtitles, Anderson-Inman et al., and Stinson and Stevenson
could not. This is due to the fact that the current study works with hearing participants, while
Anderson-Inman et al., and Stinson and Stevenson worked with d/DHH participants who
would not be able to access the video without subtitles. Second, Anderson-Inman et al., and
Stinson and Stevenson had a researcher train the participants on how to use the subtitle
formats in person. This study was designed with the expectation that there would be more
participants than the researcher could reasonably provide individual training for within a
single session. Thus, this study’s training video was created in such a way that the researcher
could train all the participants simultaneously, and provide individual assistance as it became
necessary.
In line with previous studies, the experiment videos needed to be 15 to 20 minutes long in
order to maintain the participants’ attention, while at the same time providing enough
information to test for comprehension. Experiment videos were chosen based on content: the
topics discussed needed to be complex enough that there would be ample opportunity to
create expanded subtitles, but not so complex that the video would be inaccessible without
the expanded subtitles (in effect, a video where it is essential to refer to a textbook or study
guide in order to make sense of what the lecturer is saying). The researcher settled on
sections of the original videos covering the topics attraction, aggression, and community
psychology, as these sections covered single concepts that could be explained in 15 to 20
minutes, and they provided the most opportunity to create sufficient expanded subtitles to
allow for analysis within a relatively short video.
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Video editing
In order to edit hour-long videos down to fifteen-to-twenty-minute videos, all four videos were
shortened by cutting from the end of the video where the topic or study unit addressed
changed. The remaining section of each of the videos was then cut to remove any
unnecessary repetition of explanations, long pauses, any instances where the lecturer
diverged from the topic, and any sections with slides which could reasonably be removed
without interrupting the flow of the spoken text. The motivation for removing the slides was
that they could create unnecessary complications in terms of participant focus; the purpose
of the study was for participants to read subtitles, and not be distracted by reading the slides.
The editing process ultimately resulted in one ten-minute training video, and three fifteen-totwenty-minute videos. A summary of the exact length and topic of each video can be found
in Table 3.4.1 below.
Table 3.4.1: Summary of video content and duration

Video
Training

Topic

Duration

Discrimination and prejudice

00:10:47

1

Attraction

00:17:16

2

Aggression

00:15:53

3

Community psychology

00:17:00

These videos used in this study can be found in Addendum 7.
Video evaluation
The edited videos were sent to the NWU’s Centre for Teaching and Learning (CTL), in order
to gain an unbiased evaluation of the quality of the lesson presented. CTL is a body at the
NWU that strives to assist both students and academic staff in improving their skills – to this
end, CTL focuses its time and resources on researching and implementing ways to help staff
and students attain the necessary skills. CTL evaluated each experiment video to be used in
this study by using their standard lesson observation template. Before exploring the feedback
given, it is important to note that CTL evaluated the videos in the same way they would
evaluate a contact lecture, looking at both the content and lecturing style. In the context of a
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pre-existing video, the lecturing style cannot be changed (nor was this element under the
researcher’s control in any way). The discussion below therefore presents CTL’s feedback,
and carefully considers what input could be implemented, and where the shortcomings noted
were inescapable by-products of the video format.
The CTL report can be divided into three sections: strongpoints, areas for development within
the lecture presented, and recommendations for creating a better lesson. The strongpoints
listed for each of the videos were as follows:
1.

The lecturer is friendly and listens to students.

2.

The lecturer asks questions and explains content and concepts.

3.

The lecturer is a subject matter expert and is knowledgeable about studies and
researchers in the field.

4.

The students were able to answer questions during the lesson.

This list of strongpoints is encouraging: a lecturer who comes across as a friendly subject
matter expert who explains concepts is vital to the video format as a quality explanation of
concepts is what this format requires.
The areas for development which were highlighted are valuable when considering the video
as a lecture, and for improving lecturing abilities. However, for the most part, the
shortcomings listed cannot realistically be corrected in the context of a pre-recorded, fifteento-twenty-minute educational video. Still, the areas for development and the researcher’s
comments thereupon are listed below.
1.

It is unclear whether or not outcomes were communicated with students:

The original lecture did include outcomes, but the original outcomes stated in the video were
removed, since they addressed more content than the edited videos could (that is, the original
videos were longer and contained more content and therefore addressed more outcomes).
Editing the original statement of outcomes in the shortened video would result in a clumsy,
distracting expression of outcomes; instead, this shortcoming was addressed by inserting a
description of the outcomes that the study’s participants could access before watching the
video and before answering the comprehension tests.
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2.

The lecturer does not reflect on the lesson and does not assess whether the students
are able to reach the lesson outcomes:

While this element has been edited out of the videos, participants in the study were tested by
means of a post-video comprehension test to ensure that they had reached the outcomes for
each lesson.
3.

Student engagement is limited:

Student engagement in the original lecture was edited out of the video as participants in this
study do not need to view students engaging with the lecturer. However, the participants in
the study would be encouraged to engage with the content in new ways when the expanded
subtitle condition was presented (as discussed in Section 1.4.3).
4.

The lecturer does not create rapport with students:

While the original lecture contained the creation of rapport with the students who attended
the lecture, it would not be possible to create rapport with the study’s participants due to the
indirect nature of videos.
5.

A direct teaching approach is adopted rather than a student-centred approach or a
more cooperative approach to learning:

Unfortunately, there was no way to control for this. It should be noted, however, that the video
format demands a direct teaching approach, otherwise the viewers or participants would be
listening to a discussion among other students, rather than being taught the module content.
6.

Focus was too much on content delivery and explanation. Talking through the
examples without application or assessment is not always the most effective way to
teach:

Again, this was a shortcoming imposed by the video format which could not be controlled for
in the limited fifteen-to-twenty-minute time frame. Assessment was included in the study in
the form of short post-video comprehension tests. Furthermore, it is important to note that the
videos are envisioned as being supplemental to classes, which means that content and basic
explanations and examples are covered in the video. This frees up class time for examples,
application, and so on.
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7.

The lecturer tends to answer her own questions (giving the impression that she does
not know whether or not students understand the material):

This issue is introduced through the editing of the video – in the original lecture, students
were given the opportunity to interact and answer questions. However, as the lecture was
recorded, the interaction with students was not always audible or relevant. During the editing
process, it was more important to have audible and factual answers for viewers of the video
than it was to show student interaction.
8.

The slides are ineffective:

The majority of the slides presented in the videos were removed because slides were not
required and could become a distraction, especially in the subtitled videos. The slides that
remained were only there because cutting them out would result in the lessons’ audio making
no sense.
9.

The lecturer depends on the textbook:

The researcher had no control over textbook dependence in the selected sections of the
videos. It is, however, important to note that when one considers the original videos, textbook
dependence is infrequent. It is only due to the researcher’s editing that instances of textbook
use become unfairly represented (using the textbook twice in an hour is infrequent compared
to using the textbook once in 15 minutes).
Finally, CTL had the following recommendations for the lecturer:
1.

They should create the opportunity for students to be challenged to think and express
their understanding of an aspect of the lesson.

2.

They should plan and ask more challenging questions.

While these recommendations apply to what a lecturer should do to improve their live
lecturing ability, the recommendations remained useful when developing the materials used
in this study. Knowing what the recommendations are allowed the researcher to consider
how these sought-after elements could be achieved in a different learning environment,
namely how to challenge students’ understanding of concepts by using a video.
Where possible, CTL’s feedback was used to improve and finalise the videos, with the result
that a statement of the outcomes to be covered within each experiment session was included.
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CTL did not comment on the relative comparability of the videos. Therefore, in order to control
for the confounding variable that video complexity may introduce, the researcher needed to
run a variety of tests in order to determine the comparability of the complexity of each video.
Video complexity
Once the videos were finalised, transcripts for the three experiment videos were created. The
transcripts for each of the three experiment videos were tested for complexity in order to
ensure that all three videos were comparable in terms of textual complexity, and to ensure
that the level of language used in the videos was not too complex for first-year students to
understand. No transcript was created for the training video, as participants in the study would
not be tested on the content of this video and it was therefore deemed unnecessary to test
for text complexity in this video.
Four text complexity tests were used to analyse the experiment videos: A Lexile score
calculation, the Coh-Metrix Text Easability Assessor, Flesch reading ease tests, the FleschKincaid grade, and the Gunning fog index test. This variety of readability tests was used in
order to gain the most holistic, reliable assessment of text complexity possible, in line with
previous studies (Matthew, 2019).
3.4.1.3.1 Lexile scores
The Lexile framework is a scientific approach to determining text complexity by using word
frequency and sentence length in order to produce a Lexile value (Nelson et al., 2012:9). The
Lexile value (numerical measure annotated with “L”) can be interpreted on a scale from 200L
to 1700L, where 200L is appropriate for beginner readers and 1700L is appropriate for
advanced readers. The Lexile values for each of the three video transcripts is summarised in
Table 3.4.2.
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Table 3.4.2: Lexile scores

Lexile score

Video 1: Attraction
Video 2:
Aggression
Video 3:
Community
psychology

Lexile measure

Mean sentence
length

Mean log word
frequency

500–600L

8,82

3,77

700–800L

9,97

3,57

500–600L

8,15

3,6

The analysis shows that each transcript falls between 500 to 800L. Video 2 has a higher
Lexile measure than videos 1 and 3, due to a higher mean sentence length; however, all
three videos are relatively easy, since they are at a level just above that of a beginner reader,
with highly comparable mean log word frequencies. Thus, the videos were deemed lexically
comparable and suitable for first-year students.
3.4.1.3.2 Coh-Metrix Text Easability Assessor
The Coh-Metrix assessor makes use of five textual categories in order to determine text
complexity. According to Nelson et al. (2012), these categories are narrativity (a
measurement of how story-like a text is), syntactic simplicity (the ease or complexity of
sentence syntax), word concreteness (a measure of how abstract or imageable words are),
referential cohesion (the overlap within the major words and explicit ideas used in sentences),
and deep cohesion (the causal and temporal relations within the text).
The Coh-Metrix assessor works by comparing the inputted text against a database of texts
of the same text type (in this case informative texts). The assessor then uses this comparison
to produce percentage values for each of the five categories; the closer the value is to 100%,
the easier the text is. The assessor also generates an overall grade score. For ease of
comparison, Figure 3.4.1 below summarises the Coh-Metrix assessments for all three videos,
and Table 3.4.3 below summarises the grade score for each of the videos.
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Coh-Metrix Assessment Comparison
Text Ease
Deep cohesion

Referential cohesion

Word concreteness

Syntactic simplicity

Narrativity

0

10

20

30

Video 1: Attraction

40

50

Video 2: Aggression

60

70

Video 3: Community

Figure 3.4.1:Summary of Coh-Metrix assessments

Table 3.4.3: Coh-Metrix grade scores per video

Coh-Metrix grade
Video 1: Attraction

5

Video 2: Aggression

6

Video 3: Community
psychology

7

69

80

90

100

While there are minor differences evident across the five textual categories, the texts remain
comparable as relatively easy texts for first-year university students, as the grade scores
range between grades five to seven.
3.4.1.3.3 Flesch reading ease test and Flesch-Kincaid grade
The Flesch reading ease and Flesch–Kincaid grade tests are standard tests that can be run
using Microsoft Word. According to Foulger (2003), the reading ease score is calculated as
a number out of 100, where the closer to 100 the number is, the easier the text is. For the
three transcripts, the Flesch reading ease scores fell between 60 and 70 (see Table 3.4.4),
which can be interpreted as easily understandable by 13 to 15-year-old students (Jindal &
MacDermid, 2017:85).
The Flesch–Kincaid score corresponds directly to the US grade level of a student (Jindal &
MacDermid, 2017:85). The academic literacy module for first-year students at NWU expects
that students are able to read texts with a Flesch–Kincaid grade between 10 and 12 (Butler,
2018). Thus, the scores between grades five and seven for the three video transcripts can
be considered relatively easy for first-year university students in South Africa.
It is important to point out that while readability scores are used to determine comparability,
the purpose of these tests was not to determine whether students would be able to read the
text, since the text is a video, and thus spoken. Spoken texts are, by their nature, easier than
written texts, and can therefore not be deemed too easy for the participants in this study. The
purpose of conducting these tests is merely to determine how comparable the texts, and
therefore the videos are. In each of the scores, it is evident that the texts are relatively
comparable and they are accessible to first-year university students.
Table 3.4.4: Flesch reading ease and Flesch–Kincaid grade

Flesch reading ease

Flesch–Kincaid grade

Video 1: Attraction

73,7

5,3

Video 2: Aggression

70,3

5,9

Video 3: Community
psychology

61,9

6,8
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3.4.1.3.4 Gunning fog index
The Gunning fog index is a tool that uses the average number of words per sentence and the
average word length in a text in order to determine how complex a text is. The output can be
interpreted as the level of full-time education a reader would need to have before they are
able to understand the text. The output of this analysis of the video transcripts can be found
in Table 3.4.5.
Table 3.4.5: Gunning fog index scores

Gunning fog index
Video 1: Attraction

8,8

Video 2: Aggression

9,4

Video 3: Community
psychology

9,5

Each of the three transcripts that were analysed fall within the range of 8,5 to 9,5. This means
that on average, readers of the transcripts need to have grade 9 or above in order to
understand the text – a level of education expected to be held by first-year university students.
3.4.1.3.5 Summary of video complexity analyses
A summary of the various text analyses conducted for the three videos can be found in table
3.4.6 below.
Once each of these text complexity analyses was completed and the researcher was satisfied
that there were no major differences in text complexity between the video transcripts, the
transcripts were used to create subtitle files for each of the three videos used in the study.
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Table 3.4.6: Summary of text readability measures

Lexile score

Video 1:
Attraction
Video 2:
Aggression
Video 3:
Community
psychology

CohMetrix
grade

Flesch–
Kincaid
grade

Flesch
reading
ease

Gunning
fog index

Lexile
measure

Mean sentence
length

Mean log word
frequency

500–600L

8,82

3,77

5

5,3

73,7

8,8

700–800L

9,97

3,57

6

5,9

70,3

9,4

500–600L

8,15

3,6

7

6,8

61,9

9,5
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Subtitle conditions
This study makes use of three subtitle conditions. Each of the three edited videos were
treated in each of the three subtitle conditions (zero, standard, and expanded). The
section below details how these subtitles were created.
3.4.1.4.1 Zero condition
Videos in the zero condition were saved to ensure that the researcher would have a
subtitle-free version of each video to present in this study’s zero condition. File names for
the zero condition were created by annotating each video number with the number 1 (that
is, video 1.1, video 2.1, and video 3.1) to denote that these videos were in the first of the
subtitle conditions used for this study. No further editing was required. Videos in the zero
condition can be found in addendum 7.
3.4.1.4.2 Standard subtitles
Subsequently, a copy of each video was saved with a revised file name (video 1.2, video
2.2, and video 3.2), where the annotated number 2 indicated that these videos would be
in the second experiment condition and therefore contained standard subtitles. Each
video was subtitled as near to verbatim as possible by using the subtitling software
Poliscript (v3.0.7.4, revision 7).
The relevant subtitle conventions observed in the creation of this study’s subtitles to
ensure readability, and comparability with other studies are as follows (for a more
extensive list, see Chapter 2):
1.

A reading speed of approximately 120 wpm.

2.

The use of white text, centred and placed at the bottom of the screen.

3.

A maximum of two lines of text for each subtitle.

4.

Using no more than 37 characters per line.

The subtitle files were then carefully edited to ensure that language use and line breaks
would not be a cause for distraction among viewers (that is, to ensure that no distracting
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spelling or grammatical errors appeared in the subtitles). Standard subtitles were then
embedded into the videos by using Camtasia Studio v8.3.0 (build 1471), to create the
three videos for the standard subtitle condition. The videos in the standard condition can
be found in addendum 7. A comparison of the standard subtitles for each video can be
found in Table 3.4.7: Summary of subtitles below.
Table 3.4.7: Summary of subtitles

Number of subtitles

Average subtitle length
(word count)

Average reading speed
(seconds per subtitle)

Video 1:Attraction

243

8

4,00

Video 2: Aggression

215

8

4,00

Video 3: Community
psychology

244

7

3,50

3.4.1.4.3 Expanded subtitles
Copies of the standard subtitle files were used as the basis for the expanded subtitles.
Videos were saved with the annotation “3” in the file name, to indicate that these videos
were in the third subtitle condition. This was done before editing the subtitles to ensure
that the standard subtitle file would not be overwritten. The subtitle files were scanned for
complex concepts (subject-specific terminology, for example exo-system, and more
complex terminology that is not necessarily subject specific, for example, dyadic). The
module lecturer was asked for assistance in selecting sections which might need further
explanation through expansions.
Expansions were created in Camtasia Studio v8.3.0 (build 1471) by highlighting the
concept for expansion in the standard subtitle in bold font and creating a link from the
highlighted concept to the expansion material (see Figure 3.4.2 below).
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Figure 3.4.2: Bold font indicating expansion availability

Links were created using the hotspot callout function in Camtasia. Links were then
defined using the markers function to ensure that clicking on the callout would link to the
correct expansion (ensuring that the jump to and from the expansions would be accurate).
A portion of the screen was highlighted as a callout so that when participants wanted to
click on an expansion, they did not need to be too precise about their mouse placement.
The callout area (or click zone) is indicated in Figure 3.4.3.

Figure 3.4.3: Callout area or click zone
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Expansions consisted of definitions taken from a dictionary of psychology, the prescribed
textbook for the module, material provided by the module lecturer, and relevant images
(for examples, see Figure 3.4.4, Figure 3.4.5 and Figure 3.4.6. below). To return to the
video after viewing an expansion, participants had to click on a large green arrow at the
bottom of the screen.

Figure 3.4.4: Definition expansion

Figure 3.4.5: Textbook expansions
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Figure 3.4.6: Image expansion

Once the expanded subtitles were created, the third copy of the videos were saved with
the expanded subtitles embedded in the videos. This type of video needed to be saved
and exported as a content package in order to be played via a SCORM player (discussed
in section 3.4.5). The expanded video packages can be found in addendum 7. A summary
of the number of expansions created for each video can be found in Table 3.4.8 below.
In most expansions, a combination of types (that is, a definition plus an explanatory
image) was used, which means a summary of types is not possible here.

Table 3.4.8: Summary of expansions

Total number of expansions
Video 1: Attraction

22

Video 2: Aggression

28

Video 3: Community
psychology

26
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3.4.2 Comprehension tests
The comprehension tests used in this study were compiled in order to test recall of the
content learnt from the video on three levels: recognition, cued recall, and free recall. In
each test, sections were created for each type of recall being tested. Across all tests,
sections A and B tested recognition, section C tested cued recall, and section D tested
free recall (see addendum 2 for all comprehension tests). The tests were uploaded to an
online platform so that participants could answer the questions online. The online platform
used (eFundi) was familiar to the participants of this study, as they use this platform daily
as part of their studies at NWU. The online platform is discussed in more detail in section
3.4.5 of this chapter.
Types of recall
In order to create a test which holistically evaluates comprehension, it was important to
include questions which challenge the different types of recall. Each type of recall requires
a different level of knowledge and quantity of interaction with the content and the test.
Each type of recall is discussed in detail below.
3.4.2.1.1 Recognition
When testing recognition, test takers are presented with a variety of items and asked to
indicate their recognition of the answer by picking the correct option. The most common
types of questions used are multiple-choice and true-or-false questions (Mastin, 2019).
In these types of questions, test takers are presented with the correct answer plus
distractors, and are asked to select the correct answer. According to Mastin (2019),
recognition is a type of recall which only requires a single process to occur in the brain.
This makes recognition the simplest form of recall. Figure 3.4.7 and Figure 3.4.8 provide
examples of the recognition questions presented in this study. Further examples can be
found in sections A and B of addenda 2.1, 2.2, and 2.3.
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Figure 3.4.7: Example of recognition question (multiple choice)

Figure 3.4.8: Example of recognition question (true or false)

3.4.2.1.2 Cued recall
In cued recall questions, test takers are provided with cues, which serve as reminders for
the items that they need to remember (Mastin, 2019). Cued recall questions can be asked
as fill-in questions (see section C of addenda 2.1, 2.2, and 2.3) where most of the
sentence is presented, and test takers merely need to fill in the missing words. An
example of this type of question can be found in Figure 3.4.9.

Figure 3.4.9: Example of cued recall question (fill in the blanks)
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3.4.2.1.3 Free recall
Free recall questions, which can be seen in section D of addenda 2.1, 2.2, and 2.3, do
not provide test takers with any cues to help them remember the answer, nor do these
questions require test takers to provide answers in a specific order (Mastin, 2019). These
questions are typically referred to as long questions where test takers need to explain
concepts, provide definitions, or list components of a concept in their own words, without
being given any hints to help them answer the question. One such question used in this
study can be seen in Figure 3.4.10 below.

Figure 3.4.10: Example of free recall question (long question)

Comprehension test validity
Draft tests were created for each video, with sections that addressed each type of recall.
These tests and their associated memoranda were given to the module lecturer along
with the videos in order to gain insight from a subject expert’s perspective. The lecturer
provided suggestions for changing or removing some of the questions. The lecturer’s
suggestions were implemented, and the outcomes presented in the module’s study guide
were considered for additional questions. The initial tests were created with more
questions than necessary to ensure that, should some questions prove invalid or poor,
new questions would not need to be validated in an additional validity test. This would
allow the researcher to discard poor questions, while leaving a reasonable number of
validated good questions to use in the study. The draft tests were piloted to ensure test
validity.
The comprehension test pilot was conducted online the year before the full study was
conducted, which ensured that the students used in the final study did not have prior
access to the tests. This pilot made use of first-year students on the NWU’s
Potchefstroom campus to ensure that the test group on the Vaal Triangle Campus would
not be influenced by this pilot in any way. This pilot was approved by the NWU Committee
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for Advanced Degrees (CAD), as well as the Research Data Gatekeeper Committee
(RDGC). All participants were informed that their participation would be voluntary and that
their answers would be anonymously used in order to develop the materials used in an
MA study titled “Towards an improved subtitle intervention in educational contexts”. All
potential participants were provided with the researcher’s name and contact details.
A total of 90 valid data sets were collected from test 1, 59 for test 2, and 49 for test 3.
Each question in each test was subjected to an item analysis to test for test difficulty as
well as a discrimination index. As an overarching rule, questions with a discrimination
index in the range of 0,26 to 0,75 were retained. Generally, any questions falling on either
side of this range (too difficult, at 0,25 and below, or too easy, at 0,76 and above) were
revised or discarded. However, some of the easier questions (with a difficulty index of
0,76 or above) were kept to serve as comfort questions to ensure participants completing
the test were not discouraged. Some of the less discriminating items (that is, where no
participant got the answer correct) were also retained to allow the researcher to test
whether the expanded condition would increase the participants’ ability to answer these
questions. Thus, a discrimination index of 0,26 to 0,75 was used in order to ensure that
the test contained discriminating items. A discriminating item clearly indicates the
difference between participants who understood the concepts, and those who did not.
This ensured that answers could not simply be guessed correctly. A discrimination index
of 0 to 0,25 was used to include a limited number of questions that would challenge
participants, and a discrimination index of 0,76 to 1,0 was used to provide a limited
number of comfort questions. The analysis of discrimination for the pilot data is
summarised in Table 3.4.9 below. Note that the item discrimination is only shown for
those test items that were retained for the final version of the tests.
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Table 3.4.9: Summary of pilot test item discrimination for comprehension tests

Section and
question

Test 1

Test 2

Test 3

Item discrimination

Section A
1

0,75

0,58

0,2

2

0,25

0,33

0,2

3

0,25

0,58

0,3

4

0,08

0,5

0,2

5

0,92

0,42

0,2

1

0,08

0,67

0,2

2

0,5

0,08

0,00

3

0,00

0,5

0,3

1

0,17

0,42

0,4

2

0,5

0,42

0,00

3

0,5

0,5

0,1

4

0,42

0,42

0,00

5

0,5

0,00

6

0,08

0,25

1

0,58

0,00

0,6

2

0,25

0,16

0,6

3

0,5

0,17

0,5

4

0,42

0,08

0,6

Section B

Section C

Section D
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After completion of the analysis, the final comprehension tests’ structures are
summarised in Table 3.4.10 below.

Table 3.4.10: Summary of comprehension test structures

Section A

Section B

Section C

Section D

Total

Test 1: Attraction
Number of
questions:
Mark allocation:

5

3

6

4

18

5

3

10

12

30

Test 2: Aggression
Number of
questions:
Mark allocation:

5

3

6

4

18

5

3

9

9

26

Test 3: Community psychology
Number of
questions:
Mark allocation:

5

3

4

4

16

5

3

9

22

39

3.4.3 Questionnaires
Questionnaires were created and issued using Google Forms as a means to determine
whether the participants’ opinions of the experiment videos correlated with the test scores
attained, or whether participants held a preference for a specific subtitle condition despite
a lack of impact on their test score (that is, feeling more favourably about a condition,
regardless of unchanged test scores). A post-session perception questionnaire
(addendum 3) was administered after each video viewing, in order to collect this
information from each participant for each subtitle condition. An exit questionnaire was
also developed (see addendum 4); this questionnaire was issued after all experiment
sessions had been completed to determine whether participants held a preference for
one condition over another once they had been exposed to, and tested on, videos in all
three conditions. The post-session perception questionnaire (see addendum 3) was
created using statements that contained a general phrase applicable to all three subtitle
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conditions (that is, “the video I just watched”) which encouraged reflection on the
completed task. Creating a questionnaire with general phrases ensured that the exact
same questionnaire could be given to all the participants in all experiment sessions. The
majority of the statements presented needed to be evaluated on a five-point Likert scale,
where participants could plot their answers on a scale ranging from strongly disagree to
strongly agree. A handful of questions in the exit questionnaire asked for a comparison
between the three subtitle conditions, where participants were asked to evaluate the
statement by selecting the subtitle condition they preferred.
The questionnaires were developed making use of the “five general attributes of
innovations which consistently influence adoption” (Rogers, 2003), and by modelling the
wording of the statements against a selection of generalised statements developed and
validated by Moore and Benbasat (1991). These attributes are relative advantage,
compatibility, complexity or ease of use, observability or result demonstrability, and
trialability (Rogers, 2003; Moore & Benbasat, 1991). An explanation for each of these
attributes follows below.
Relative advantage refers to “the degree to which an innovation is perceived as being
better than the idea it supersedes” (Rogers, 2003:229). In the case of this study, this
attribute needed to be evaluated in order to determine whether one subtitle condition held
any benefits over another. Questions evaluating relative advantage can be found in the
post-session perception questionnaire and exit questionnaire. In the post-session
perception questionnaire, relative advantage was tested to ensure that the answers could
be compared across conditions (for example, “After watching the video, I felt I could
answer comprehension questions more quickly”). In the exit questionnaire, this was
tested by asking participants to compare the subtitle conditions (“I felt I learnt more when
I watched the video with: no subtitles, standard subtitles, or expanded subtitles”). This
attribute is important in this study as any recommendations for using subtitles, especially
expanded subtitles, in educational contexts would not be worthwhile should the end user
not see any advantage in learning to use the subtitle format.
Compatibility is a somewhat more complex attribute. Rogers (2003:240) defines
compatibility as “the degree to which an innovation is perceived as consistent with the
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existing values, past experiences, and needs of potential adopters”. This attribute is
important for this study, because the subtitle innovation needs to be practical for the
proposed setting for its use. In order to evaluate this attribute, emphasis was placed on
the resources available to adopters (students), by asking questions about the
compatibility of the subtitle formats within their existing resource contexts, for example,
“Using a video like the one I just watched is completely compatible with my situation off
campus (I have a device to access the videos, an internet connection to download/watch
the videos, time for accessing videos, etc.)”. Questions of compatibility were also asked
on a more personal level, where participants were asked to evaluate the subtitle formats
against their existing values in their context of study, for example, “Using videos like the
one I just watched is compatible with my studies (I think the videos would be helpful in
the modules I take)”, and “I think that the video I just watched fits well with the way I like
to study”.
Rogers (2003:257) defines complexity, or ease of use, as “the degree to which an
innovation is perceived as relatively difficult to understand and use”. For the purposes of
this study, insight into these perceptions was vital in order to determine whether scores
could be attributed to a lack of understanding how to use the subtitle format presented if
the participants’ comprehension scores were low. Questions that evaluated complexity
include statements such as “It is easy for me to remember how to use the type of video I
just watched”, and “Learning how to use the video I just watched was easy”.
Observability, or result demonstrability, is “the degree to which the results of an innovation
are visible to others” (Rogers, 2003:258). According to Rogers (2003:258) some ideas
can be observed and communicated easily, while others cannot, and the ability to observe
and communicate the fundamental ideas behind an innovation directly influences the
innovation’s likelihood of adoption. In the context of this study, it was important to know
whether or not participants could observe any advantages of using the subtitle
intervention presented. For this purpose, participants were asked to evaluate statements
such as “It would be easy for me to explain the advantages of using videos like the one I
just watched” and “It would be easy for me to explain the disadvantages of using videos
like the one I just watched”. The evaluation of these statements across the three subtitle
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conditions was important in order for the researcher to determine whether participants felt
the subtitle format was beneficial, despite what their comprehension test scores indicated.
Finally, trialability refers to “the degree to which an innovation may be experimented with
on a limited basis” (Rogers, 2003:258). This attribute is an important factor when dealing
with an innovative method of subtitling, as trialability introduces a potentially confounding
variable: if participants felt they were not given sufficient time to experiment with and learn
how to use the subtitle formats, data on their use of the formats would be skewed. As
such, asking participants to evaluate statements such as “Before using the video I just
watched, I was able to properly try it out” provides important insight into whether or not
the participants were comfortable enough with how to use the subtitle formats in order to
achieve the best possible gains from each format. While the researcher provided
participants with a training video covering each subtitle condition in an attempt to address
the concern of trialability, it remains important to elicit feedback on whether or not this
measure was sufficient to allow participants to familiarise themselves with the different
subtitle conditions.
3.4.4 Screen-recording software
Screen-recording software was used in order to allow the researcher to determine the
extent to which participants used the expanded subtitles. Screen-recording software was
selected based on reviews and functionality. After compiling a list of available screenrecording software, the list was refined by looking at the cost and functionality of the
software. The software selected for the purpose of this study was Flashback Express
(version 5). This specific software was selected based on the following benefits when
compared to other screen-recording software:
1.

It has no limitations for time and recording size.

2.

The impact on a computer’s processing speed is minimal.

3.

The software can be minimised so that participants are not distracted by it (for
example, some software keeps a toolbar open on top of all windows opened so
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that the user can control the screen-recording application, but this type of interface
was thought to be unnecessarily distracting in the context of this study).
4.

No prior set-up is needed before recording; once installed, the user can simply
click record, and wait a few seconds before continuing.

5.

It is freeware that can be accessed and used with no cost to the user.

6.

One can control the number of items recorded by selecting specific windows,
screens, audio, webcams, and so on, which gives some control over the size of
the output file.

7.

The software does not create any watermarks on the recording that can introduce
an element that obscures the items that need to be observed in the recordings.

8.

The free download includes a flashback player in which recordings can be watched
and edited.

The only drawback of Flashback Express is that the recording can initially only be saved
in one file type specific to the recording software. However, this drawback is mitigated as
the flashback player allows for video conversion into a more universal format, such as
.avi.
3.4.5 Experiment set-up
Once all the materials were developed and checked, they were uploaded to eFundi, the
NWU’s student site. eFundi is an LMS built in Sakai that allows for the addition of online
learning tools, communication and collaboration between users, and grading and
assessment on the platform. Sakai provides an all-inclusive platform for presenting online
courses, which allows users to present and evaluate on one webpage. Sakai also allows
users to host SCORM packages on the webpage, making it easier to present interactive
video content, such as the videos with expanded subtitles that were used in this study.
For this study, a new project page was created on eFundi, and the relevant files were
uploaded (including the participant consent form, the videos in all conditions, the
comprehension tests and the linked questionnaires). Figure 3.4.11 illustrates the home
page for this site, as viewable by the researcher.
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Figure 3.4.11: eFundi site home page, as seen in administrative view

Each experiment session was created as an eFundi lesson (labelled lesson 1, lesson 2,
and lesson 3, for ease of reference), where participants had to watch the video as a
prerequisite in order for the comprehension test and other elements to be released. This
was done to ensure that the participants watched the video before attempting to answer
the comprehension test (in order to avoid the participants simply skipping to the test, thus
invalidating the results). Figure 3.4.12 illustrates the lesson set-up as viewed by the
researcher.
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Figure 3.4.12: Lesson page set-up, as seen in administrative view

Because the study was designed so that the participants in their respective groups would
view specific videos in a specific subtitle condition in a specific order, groups were created
on the eFundi site to ensure that videos in the eFundi lessons would be released to the
correct experiment group in the correct experiment session (see Figure 3.4.12). All
lessons remained hidden on the site until participants were seated in the computer
laboratory. This allowed the researcher greater control over the viewing conditions for
each video, and also allowed the researcher to observe who was using the lesson during
the session, in order to avoid a participant watching the video at home and coming in for
a later session to answer the comprehension test.
Due to the experimental nature and novelty of the expanded videos, the researcher had
to ensure that there was a backup plan if the videos did not work on the eFundi platform
during the experiment sessions – eFundi is known to sometimes experience problems
with certain video formats. For this backup plan, the expanded videos were uploaded to
the ScreenCast website hosted by TechSmith, the company that developed Camtasia.
Videos on this website were password protected to ensure that only participants in the
computer laboratory could access the videos on this platform. If a participant had an issue
such as expansions which did not work, a new page could be made available and would
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direct the participant to the ScreenCast website where they could access the video.
Figure 3.4.13 illustrates this backup page.

Figure 3.4.13: Expanded video backup

3.5 Data collection procedure
The data collection procedure consisted of two phases: a pilot phase and a formal data
collection phase. The data collection procedures for both phases were exactly the same,
and are described below.
3.5.1 Information session and consent
All students who had agreed to be contacted about the study were invited to attend an
information session. During this session, the researcher explained the study to anyone
who attended to ensure that the volunteers were fully aware of the design of the lesson
sessions that they would be asked to complete should they agree to participate. In order
to do this, participants first read through, and asked questions about, the informed
consent form (see addendum 1, adapted from Kruger, 2012a), which provided a detailed
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description of the study and what participating in the study would entail. The researcher
then asked that the volunteers watch the training video so that they would be fully
knowledgeable about the materials and procedures used in the study to ensure that their
consent was truly informed. Once the volunteers had finished watching the training video,
the researcher informed them that should they wish to participate in the study, they would
need to sign the consent form. The researcher took care to assure all volunteers that
should they not wish to participate, and therefore not sign the consent form, there would
be no repercussions and the researcher would remove their name from the list of email
addresses used to contact potential participants.
Consenting participants were then contacted to invite them to another three sessions
during any of the eight available time slots. Each session consisted of watching an
educational video in one of each of the three possible conditions as determined by the
participant group allocation (as seen in Table 3.5.1 below), answering a comprehension
test, and filling in a post-session questionnaire. After the final session, the exit
questionnaire was also completed.
Table 3.5.1: Subtitle condition allocation per group

Participant group

1 [Z, E, S]

2 [S, Z, E]

3 [E, S, Z]

Video

Subtitle condition

1: Attraction

Zero

2: Aggression

Expanded

3: Community psychology

Standard

1: Attraction

Standard

2: Aggression

Zero

3: Community psychology

Expanded

1: Attraction

Expanded

2: Aggression

Standard

3: Community psychology

Zero
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3.5.2 Pilot
In order to ensure that the material and experiment design used in this study would allow
for the smooth collection of valid data, a full pilot of the study was conducted. The pilot
followed the procedure planned for formal data collection to ensure that the materials,
setting, and planned procedures would work for the formal data collection phase. The
pilot was conducted and no major flaws in the materials, setting, or procedure were
identified. Therefore, the formal data collection phase followed identical practices and
procedures to the pilot. This means that all the data collected is comparable and that
while the researcher’s notes include participant names that indicate whether the
participant was a part of the pilot or the formal data collection phase, the data can be
reported in a single discussion. For the sake of brevity, the procedure followed will be
explored in a single discussion below.
3.5.3 Formal data collection phase
Participants were recruited by using a convenience sampling method. The participants
were given the consent form, asked to read through it and ask questions, watch the
training video, and then decide whether or not to sign consent.
Participants then attended three experiment sessions in which they needed to watch the
videos in the different subtitle conditions, complete a comprehension test, and fill in a
post-session perception questionnaire (and an exit questionnaire after their final session).
Each group of participants was exposed to a different subtitle condition during each of the
experiment sessions. In each session, all participants watched the same video; only the
subtitle condition was randomised across groups to ensure that the researcher could
control for the effect that the content of each video might have on the participants’ test
scores. Table 3.5.1 above indicates the video allocation for each group.
Screen-recording software ran in the background during each session and in each
condition to ensure that participants had the same experience of the videos across all
three conditions (that is, to ensure that the processing speed of the computer was not
slowed by the screen-recording software in one session, and not in another session). The
researcher started the screen-recording software for each participant, and saved the
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screen recordings for each participant to ensure that the correct settings were selected
and that the filenames for the recordings reflected the participant number and the
experiment condition that was viewed. Despite collecting screen recordings for all
conditions, screen-recording data was only necessary for sessions where the participant
watched a video in the expanded condition. Screen recordings in the expanded condition
were used as a means of determining the degree to which expansions were accessed.
Comprehension tests
After watching a video, all participants were asked to fill in an electronic comprehension
test embedded in the eFundi page (see Figure 3.5.1) to evaluate their recall of the content
they just watched. Participants were not able to rewatch the video or any sections thereof
while completing the comprehension test.

Figure 3.5.1: Comprehension test instructions

Questionnaire
At the end of each session, once participants had completed the comprehension test,
they were asked to fill in the electronic post-session perception questionnaire about the
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video they had just seen. This questionnaire was issued as a Google Form, and was
embedded in the eFundi page, as illustrated in Figure 3.5.2 below.

Figure 3.5.2: Embedded post-session perception questionnaire (Google Form)

At the end of session four (the final session), two questionnaires were administered: the
first was the post-session perception questionnaire used to reflect on the video that had
just been viewed, and the second was the exit questionnaire which encouraged
participants to reflect on, and compare, the three subtitle formats they were exposed to
during the course of the experiment sessions. The exit questionnaire was also issued as
a Google Form and embedded in the eFundi page (see Figure 3.5.3).
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Figure 3.5.3: Embedded exit questionnaire

3.6 Data analyses
This section elaborates on the methods of data analyses. The data is divided into primary
and secondary data. Primary data relates to the information participants learnt from the
subtitles (the comprehension test data), and secondary data relates to any potentially
confounding variables (perceptions indicated in the questionnaires, and use of the
expanded subtitles as determined by the analysis of the screen recordings). Due to the
small number of participants, this study could not rely on quantitative analyses in order to
interpret the data. Therefore, the researcher conducted an extensive qualitative analysis
in order to provide a discussion of the data that was as accurate as possible.
3.6.1 Primary data: Comprehension tests
The comprehension test data was collected by using an online platform that automatically
marked any multiple-choice questions, true-or-false questions, and fill-in-the-blank
questions. The automatic marking for fill-in-the-blank questions was checked to award
marks for any correct words that had been misspelt (and synonyms for the correct
answer), and the longer questions (paragraph-format answers) were marked manually.
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After marking each test, a final score for each test from each participant was available to
the researcher. These scores were recorded in a Microsoft Excel 2013 spreadsheet.
3.6.2 Secondary data: Potentially confounding variables
Two types of secondary data were analysed in order to determine whether or not potential
confounding variables accounted for in these data sets could explain the variations in the
primary data. First, the screen recordings were analysed, thereafter the questionnaire
data was analysed. The current study’s ethics application specified that the TALL test
scores would merely be used as a grouping variable, therefore this element is not
discussed in detail. However, the researcher did compare the TALL test scores,
comprehension test scores, and expansion access in order to determine whether this was
a confounding variable (see section 4.4.1 in Chapter 4).
Screen recordings
The screen recordings for videos viewed in the expanded condition were first cut to
remove irrelevant data (that is, the time between when the recording was started and
when the participant started watching the video). Sections where the participant accessed
an expansion were then measured as a period of time (that is, how long the participant
engaged with the expansion); where an assumed reading speed of approximately 120
wpm (in line with the assumed reading speed for the subtitles as discussed in Chapter 2)
was used to determine whether the participant could reasonably have read, and therefore
truly have accessed, the content of the expansion, as opposed to simply clicking over for
a second and then returning to the video. Finally, the number of expansions accessed
was compared to the total number of expansions available. This resulted in a number that
represented the percentage of expansions that the participant had accessed.
The resulting data was then analysed in conjunction with the comprehension test scores
for tests completed after watching a video with expanded subtitles. Due to the limited
number of participants, this analysis was not quantitative in nature; instead, the
researcher observed whether there were any trends in this data that could be discussed
qualitatively, which might point to the need to explore the expanded subtitle format in
more detail in future studies.
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The screen recordings were then watched in order to determine whether there were any
observable behaviours that could contribute to a qualitative discussion of the use of the
expanded subtitles. The researcher specifically watched cursor movements and made
note of any instances where the participant could be seen to pause, skip through the
video, struggle to navigate towards an expanded concept, and so on. A discussion of
these observations can be found in section 4.4.2 of Chapter 4.
Questionnaire
The questionnaire data was analysed to determine whether the participants’ perceptions
of the subtitles might have influenced their comprehension. This was done by dividing the
questions and responses according to Moore and Benbasat’s (1991) categories, as
discussed in section 3.4.3 of this chapter. This division allowed the researcher to create
a summary of perceptions in order to determine whether the participants felt more
positively or more negatively about the subtitle intervention presented in the study.
Where open-ended questions were asked, the researcher collected all responses in one
file and determined whether or not the statements that were made contributed to the
understanding of their perceptions (for example, one participant responded “no comment”
and it was thus deemed irrelevant to analyse this statement in a qualitative discussion).
3.7 Conclusion
To summarise, the instruments designed and applied for the purposes of this study
included the following: educational videos presented in three subtitle formats (zero,
standard, and expanded), comprehension tests, screen recordings, and a post-session
perception questionnaire and an exit questionnaire. These instruments were used in order
to gain insight for answering the research questions, which were in turn aimed at
determining whether a novel method of subtitling could improve learning in educational
contexts. A brief discussion of the analysis for each data set was outlined, and is
discussed in more detail in Chapter 4.
The next chapter presents the findings of the qualitative analyses that were conducted by
using the comprehension test scores, the expansion access percentages and
observations, and the post-session perception questionnaire and exit questionnaire.
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Chapter 4 – Presentation, interpretation and discussion of results
4.1 Introduction
This chapter presents and discusses the findings of this study in order to answer the
research questions presented in Chapter 1, and outlined below for ease of reference.
Furthermore, the presentation of information in this chapter is informed by the literature
discussed in Chapter 2, and specifically considers the potential educational benefits of
expanded subtitles.
The following research questions were presented in Chapter 1:
1. Will altering the format of subtitle presentation, from standard to expanded, have a
positive effect on learning?
a. When provided with expanded subtitles, do students actively engage in the
learning experience to a meaningful extent?
b. Does actively engaging with expanded subtitles result in better comprehension
than with standard subtitles?
The focus of these research questions is on the use and usefulness of expanded subtitles,
therefore this chapter presents the data analyses in order to evaluate the expanded
subtitle format against the standard or zero subtitle formats. These analyses were done
by using the comprehension test data, screen-recording data, and questionnaire data
collected during the empirical part of this study. Expanded subtitles were created in the
educational videos used in this study by hyperlinking key words and concepts in the
subtitle to a variety of expansion types, namely:
1. Definition expansions that provided straightforward dictionary definitions of the
highlighted concept.
2. Textbook expansions that provided information that the lecturer discussed from the
textbook that allowed viewers to see the concept under discussion.
3. Image expansions that provided visual representations of the concepts discussed
using relevant images and concept maps.
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In order to answer the research questions, this chapter is structured as follows: First, the
participant demographics are discussed in order to determine whether the sample
accessed might provide insights applicable to all South African students. Second, the
method of interpretation and treatment of the data is discussed. This section outlines the
procedures followed to convert the raw data into workable information. Third, the chapter
investigates the data obtained by means of a qualitative analysis by discussing the trends
pertaining to the impact of expansion access on comprehension test scores visible in the
limited data set. Fourth, the participants’ opinions of the subtitle intervention in this study
are discussed, specifically by drawing links between the research questions and the
findings. Finally, an overarching discussion is presented, and a summary of the findings
are discussed in light of the research questions.
4.2 Sample descriptors
Overall, the sample, although small, was representative of a typical first-year group on
the NWU Vaal Triangle Campus as it represented both males and females, a variety of
ages, as well as a variety of L1s.
4.2.1 Biographical information
The sample consisted of six males and seven females. This means that males and
females were almost identically represented in the study. This, in turn, means that any
observations made in the data are likely to be equally applicable to both male and female
students.
The mean age of the participants in this study was 18,8 years old. This accurately reflects
the age of first-year students in South Africa, as the typical first-year student turns 19 in
their first year of study. The participants did, however, represent a spread of age groups.
Seven participants indicated that they were 18 years old, four participants indicated that
they were 19 years old, one participant indicated that they were 21 years old and one
participant indicated that they were 22 years old. The sample is therefore representative
of a four-year age range. Again, this means that any results found in this study are likely
applicable to a range of students, and are not limited to one age group.
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The L1s represented by the participants in the study are indicative of the typical South
African classroom. Five of South Africa’s official languages were represented as L1s in
this study. It is important to note that only one participant indicated that English was one
of their L1s (the participant indicated dual L1s on their consent form), and therefore only
one of the participants in the sample is studying in their home language. This means that
92,3% of the sample are studying in an L2. This reflects the context illustrated in Chapter
1, where the majority of students are learning in a language other than their L1. Figure
4.2.1Error! Reference source not found. presents a summary of the L1s represented
by the sample.

Distribution of Home Languages
ENGLISH: 1 (7,7%)

XITSONGA: 1 (7,7%)

ISIXHOSA: 1 (7,7%)
SETSWANA: 3 (23,1%)

SESOTHO: 7 (46,2%)
ENGLISH

ISIXHOSA

SESOTHO

SETSWANA

XITSONGA

Figure 4.2.1: Distribution of home languages

The distribution of perceived strongest languages among the sample, illustrated by Figure
4.2.2Error! Reference source not found. below, is not too different from the participants’
L1 distribution7. One of the Sesotho speakers indicated that their strongest language was
English. This speaker and the English L1 student gives rise to a situation where two
participants (15,4%) are learning in their perceived strongest language. However, the
remainder of the participants (84,6%) indicated that their strongest language was their
non-LOLT L1. Again, this indicates that the majority of the sample is learning in a
7

One participant did not respond to this question, making it difficult to determine exactly how comparable
the reported L1s and reported strongest languages are.
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language that they do not feel the most confident in. This highlights the need that South
Africans have for support when the LOLT is English, especially when English is neither
their L1 nor strongest language.

Distribution of Perceived Strongest Language
XITSONGA: 1 (7,7%)

ENGLISH: 2 (15,4%)

SETSWANA: 3 (23,1%)

ISIXHOSA: 1 (7,7%)

SESOTHO: 5 (38,5%)

ENGLISH

ISIXHOSA

SESOTHO

SETSWANA

XITSONGA

Figure 4.2.2: Distribution of perceived strongest language

It is important to note that, while the participants accessed in this study are a
biographically diverse group, this study cannot claim that the results of the study are
generalisable to a larger South African student context. While diverse, the sample
remains too small to make any claims that are truly generalisable to a broader context.
4.2.2 Division of the experiment groups
The sample described above was divided into groups in order to collect the data used in
this study. Three groups were necessary to ensure that the data collected was
randomised across three subtitle conditions within the three lesson sessions. The groups
were created using the participants’ TALL test scores in order to ensure equal academic
ability8 across the three groups, in order to avoid the confounding variable that academic
The TALL test helps to provide an indication of each students’ risk level in terms of the academic literacy
abilities required to be successful at university; where a score of one indicates a high risk level, and a
score of five indicates a low risk level.
8
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ability might introduce into the data. As mentioned in Chapter 3, the TALL test was not
designed for this specific purpose, but the scores on this test provided the researcher with
a benchmark of the participants’ academic abilities that allowed the researcher to create
groups that were relatively equal in terms of academic literacy ability. While the
researcher endeavoured to create groups that were equal in academic ability and
participant numbers, this was not always possible, due to the uneven number of
participants and a lack of control over who volunteered to participate in the study. The
distribution of participants across experiment groups can be found in Table 4.2.1 below.
While groups 1 and 3 contain an equal number of participants (n = 5), group 2 contains
fewer participants (n = 3). While this is not an ideal distribution of the participants, the
small sample prevents a more equal distribution.
From the sample described above, it can therefore be said that despite the small sample
size, the sample represents South African students fairly, as a wide variety of languages
and age groups are represented. Table 4.2.1 below summarises the participant
demographics and the experiment group distribution (Z = zero subtitles, E = expanded
subtitles, S = standard subtitles). It is important to note that while the table summarises
the demographics across experiment groups, these demographics were not used as
grouping variables, thus there appears to be unevenness between the groups. While the
ideal is to create perfectly even, homogenous groups, this is not always possible,
especially in a context that is as diverse as South Africa. In the context of this study, the
most important factor to consider was that the sample was reflective of the South African
classroom, and the demographics represented in the sample addresses this concern.
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1 [z, e, s]

2 [ s, z, e]

3 [ e, s, z]

n=5

n=3

n=5

1

2

1

3

3

4

1,6

2,33

2

80%

33%

20%

20%

67%

80%

18

18

18

22

21

19

19,2

19

Perceived
strongest
language

Home
language

Average age

Max. age

Min. age

% Female

% Male

Average TALL

Max. TALL

Min. tall

Number of
participants

Group

Table 4.2.1: Summary of participant demographics across experiment groups

20% Xitsonga

20% Xitsonga

20% isiXhosa

20 % isiXhosa

40% Sesotho

40% Sesotho

20% Setswana

20% Setswana

66% Setswana

66% Setswana

33% Sesotho
20% English
and Setswana

33% Sesotho
20%
Unanswered
40% Sesotho

18,4
80% Sesotho

40% English
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4.3 Method of interpretation and treatment of data
Before the data could be analysed, the researcher needed to clean the data that had been
gathered for the comprehension tests, the screen recordings, and the post-session
perception and exit questionnaires. The cleaning of the various data sets is discussed
below.
4.3.1 Comprehension test data
The comprehension tests consisted of four sections that needed to be assessed. The first
three sections could be marked automatically on the platform where the tests were built.
The researcher made use of the automatic marking function, but checked the marking to
ensure that all possible correct answers were marked correctly. This was especially the
case where cued recall questions were present, as spelling of the correct answer varied,
and the platform’s automatic marking does not recognise alternative or incorrect spelling.
The researcher marked correct answers that were misspelt as right, since the focus of
the study was on the comprehension and recall of content, not the participants’ ability to
spell. Once the three automatically marked sections were checked, the researcher
marked the remaining section that contained free recall questions. This marking was done
making use of a memorandum compiled from the video transcripts, and which had been
verified by the relevant module lecturer.
A total score was awarded to each participant for each test. This score was recorded in
a Microsoft Excel 2013 spreadsheet as a percentage calculated from the total number of
marks awarded.
4.3.2 Screen-recording data
After each of the experiment sessions, the researcher took care to name the screenrecording files logically, in order to aid the data analysis process. File names included the
participant number, the lesson number, as well as the subtitle condition viewed. This
enabled the researcher to create a folder with the screen-recording data for sessions that
were completed in the expanded condition, as these were the only screen recordings that
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the researcher wanted to analyse. The screen recordings for other sessions were only
created in order to ensure comparability of experiment conditions.
In order to analyse the screen recordings, the researcher first needed to convert the
recorded files, since, as mentioned in Chapter 3, the screen-recording software saved
files in a format that is only compatible with the Flashback Express player. The researcher
converted the files to an .avi format to ensure that the videos were easily viewable. Once
this conversion was complete, the researcher started analysing the data.
First, the recordings needed to be trimmed in order to remove any irrelevant information.
This was necessary as each screen recording was started before the participants began
to watch the video, and only ended after the participant completed the session and logged
out of their eFundi profile. The researcher trimmed all of the recordings from the expanded
condition so that only the time when the participant was watching the video remained.
The researcher saved the trimmed videos as a new file so that, if necessary, the original
recordings of the full session would still be available for analysis. The researcher then
took note of the total video viewing time. Recordings where the participants’ viewing time
was equal to the video duration (that is, they took seventeen minutes to watch a
seventeen-minute video) were put aside for later analysis in the form of qualitative
observation, as it was unlikely that the researcher would find any instances of expansion
access. Recordings where the viewing time was greater than the video duration were
analysed using a calculation table developed by the researcher.
The blank calculation tables for each of the three videos can be found in addendum 5.
These tables allowed the researcher to record the amount of time each participant spent
on a given expansion, and calculate whether or not it was reasonable to say that the
participant had indeed read and, by extension, engaged with the expansion. The
researcher made use of a reading speed of 120 wpm in this calculation, as this was the
presentation speed of the subtitle, and it would not be practical to present reading at one
speed and then expect viewers to change their reading speed mid-task. For example
then, if the participant accessed an expansion with 21 words, and the participant took 11
seconds to read the expansion, it would be reasonable to suggest that at a reading speed
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of 120 wpm, the participant had read the content. After recording the time the participant
spent viewing each expansion, the researcher noted whether or not it was reasonable to
assume that the participant had read the expansion with “Yes” or “No”. These notes were
then counted in order to produce a percentage of the expansions accessed by each
participant. These percentages produced in the calculation tables were then recorded in
the Microsoft Excel 2013 spreadsheet alongside the comprehension test scores for each
participant.
Each recording in the expanded condition (regardless of viewing time) was then
rewatched in order to determine whether any observable behaviour could explain the
patterns of expansion access. For example, a number of participants who viewed 0% of
the expansions had made no attempts to navigate to the expansions (there was no cursor
movement throughout the participant’s viewing of the video). This observation could then
be compared to the questionnaire data where participants indicated that they were
watching a video in the standard condition, despite viewing a video in the expanded
condition. Another example of observations made is that participants who only accessed
a small percentage of the expansions could be seen moving the cursor towards the key
word for expansion. These participants clicked on the word for expansion moments after
the subtitle changed. This observation indicated that the participant had the intention of
accessing the expansion, but they ran out of time to do so. In most cases this suggests
that the participant did not remember that there was a large click zone (explained in the
training video and illustrated in Chapter 3, Figure 3.4.3) and they therefore did not need
to navigate the cursor to the word itself in order to access the expansion. These
observations were recorded on the expansion access tables under a notes section, and
will be discussed below.
4.3.3 Post-session perception questionnaire data
The post-session perception questionnaire data was available as a downloadable
spreadsheet, as the researcher had made use of Google Forms for this document. The
researcher downloaded the post-session perception data spreadsheet and introduced a
column to reflect the real viewing condition, as some participants indicated that they had
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watched a standard video after watching an expanded video, and so on. Since the same
questionnaire was used for all video sessions, the researcher also needed to introduce a
column for the session number. The data was then sorted by session number (lesson 1,
lesson 2, or lesson 3) and subtitle condition (zero, standard, or expanded).
The researcher then sorted the questions and their associated responses according to
the categories listed by Moore and Benbasat (1991), namely relative advantage,
compatibility, complexity or ease of use, observability or result demonstrability, and
trialability. Each category is discussed individually as part of the qualitative data analysis
section below. As the questionnaire consisted of questions to be evaluated on a Likert
scale, no further data clean-up was required after sorting the data by session, subtitle
condition, and question category. This data is presented below as a summary of positive
responses to each question (that is, where participants responded favourably to a
question).
4.3.4 Exit questionnaire data
The exit questionnaire was also presented via Google Forms and thus the data was
downloadable as a spreadsheet. Some of the questions again asked for an evaluation on
a Likert scale, thus this data was already numerical in nature. Other questions required
that the participants indicate a preference for either zero, standard or expanded subtitles.
This data needed to be counted for each question in order to determine the overall
preferences. The researcher calculated averages for the responses given in the exit
questionnaire by determining the average answer on a Likert scale, or determining the
average number of responses favouring a particular subtitle format.
4.4 Qualitative analysis
At the outset of this study, the intention was to gain enough data to conduct a thorough
quantitative analysis, in line with research trends found in the body of research exploring
subtitling. However, despite 107 students signing a sheet to be contacted as a participant
in the study, and despite 27 participants signing consent, only 13 attended experiment
sessions. The effect sizes (see addendum 6) for the number of data sets collected
107

indicate that conducting a quantitative analysis of the data would not produce any valid,
practical statistical interpretations. Thus, given the limited number of participants, a
qualitative approach is the most responsible method for interpreting the data collected in
this study. A qualitative research approach is one which seeks to understand human
behaviour (Fossey et al., 2002:717). As such, the data analysis conducted focuses on
coding the qualitative data obtained from participants, in order to understand the trends
in how the participants used and experienced the expanded subtitled videos.
To this end, a brief discussion of the comprehension test data is presented. Thereafter,
the screen-recording is discussed in terms of the observations made when watching the
recordings. Finally, the questionnaire data is presented and instances where the data can
be grouped together numerically in order to present assumptions about the data are
indicated, and the answers to the open-ended questions at the end of the questionnaires
are presented. While the study cannot reasonably conduct any analyses in order to
determine the statistical extent of the advantages that expanded subtitles might provide,
this section presents a case for the implementation of expanded subtitles based on the
way in which the participants used the expansions, and the opinions expressed by the
participants in this study.
4.4.1 Comprehension test data
The bar graph in Figure 4.4.1 below presents a comparison between participants’
expansion access, their comprehension score, and their TALL test score.
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Figure 4.4.1: Expansion access and comprehension test score correlated to TALL test score

While this study only made use of the TALL test score as a grouping variable (and not as
data in the study), the comparison above presents an interesting trend. Those with higher
TALL test scores did not access the expansions as often as those with lower TALL test
scores. This leads to the assumption that those with higher academic literacy abilities are
probably more confident in their ability to understand what is being taught in an academic
context, and are less likely to access support systems that are available, as posited in the
theory of scaffolded learning in Chapter 2, section 2.8.2.1. On the one hand, this
reinforces this study’s proposition that support should be available to all students, but it
should be presented in such a way that stronger students are able to opt out of what, to
them, might be an over-elaboration of content.
On the other hand, it is interesting to note that students with a TALL test score of one
(meaning that they are the most at-risk students) who accessed 40% or more of the
expansions (see participants 6 and 8), outperformed students with a TALL test score of
three or four, who did not access the expansions at all (see participants 1 and 2). This
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indicates that accessing the support offered by the expansions provided an advantage to
the participants who accessed them. While this effect cannot be conclusively proven in
this study, it indicates that there is educational potential in the expanded subtitle format.
Despite this potential, there also appears to be a threshold for the benefits of accessing
the information in the expansions. Participants who accessed 80% of the expansions
performed worse than those who accessed between 40% and 60% of the expansions
(see participants 10 and 11 compared to participants 8 and 9). Essentially, participants
who accessed approximately one expansion every 90 seconds performed better than
participants who accessed one expansion every 50 seconds9. This could link to the
cognitive theories listed in Chapter 2 (section 2.7), as the students may become
overloaded with information as they work to access every expansion. Accessing a large
number of expansions could also disrupt the flow of the information presented in the
video, with the result that participants understand the expansions, but not the video itself.
This implies that more care should be taken with regard to the number of expansions
presented, as inserting too many expansions potentially results in students focusing on
accessing all of the additional information (or seductive details) at the expense of the
educational content, as posited in section 2.7.1, as well as the logical structure of the
informational content of the video.
4.4.2 Presentation of screen-recording data: Expansion access
When considering the overall expansion access across the experiment sessions, there
was fairly limited use of the expansions. Table 4.4.1 below presents the average,
minimum, and maximum expansion access for each experiment session, and an overall
total across all three sessions. From the information presented in this table, it is evident
that expansion access was not optimal. This, in part, contributes to the lack of quantitative

9

Across the three videos used in this study, an average of 25 expansions were presented over the span
of 17 minutes. If 40% to 60% of these expansions were access, participants were accessing roughly one
expansion every 90 seconds. If 80% of the expansions were accessed, participants were accessing
roughly one expansion every 50 seconds.
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findings. An overall average of 34% of the total number of expansion opportunities were
accessed.

Table 4.4.1: Expansion access

Video 1

Video 2

Video 3

Overall

22

28

26

76

Average expansion access

41%

20%

37%

34%

Min. expansion access

0%

0%

0%

0%

Max. expansion access

73%

61%

81%

81%

Expansions available

The evident lack of access caused the researcher to question whether there were any
observable behaviours in the screen-recording data that could explain this low level of
access. A number of observations were made across the screen recordings:
First, there appeared to be a misunderstanding of the click zone that would enable access
to the expansion. The click zone, illustrated in the training video, refers to the bottom third
of the video screen which could be clicked in order to open the expansion, which mitigates
the need to be precise about where to click. Some participants tried to navigate the cursor
to the word in bold, while others attempted to navigate to the shaded box containing the
subtitles. Oftentimes, this resulted in near-misses where the participant could be seen
trying to click on the expansion, but the time it took them to navigate to the word or subtitle
box meant that they clicked as the subtitle changed. In other words, they did not click on
the expansion in time; the expansion disappeared and a new subtitle with new text and
information appeared, and thus the expansion was not opened or accessed.
Second, in some cases, the return function was not understood. A large green arrow was
placed on the expansion screen to allow the participants to return to the original point in
the video (that is, the point in the video where they were when they clicked on the
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expansion). This arrow intended to ease the navigation between the video and the
expansions. However, the participants would click on the subtitled word for expansion,
read through the expansion, and then use the navigation pane at the bottom of the video
to try and return to the original point instead of clicking the green return arrow. This
resulted in some participants missing information in the video as they seldom navigated
back to the original point.
Third, the researcher observed a large amount of rewatching, where a participant would
use the navigation pane at the bottom of the screen to rewatch a section of the video.
When rewatching, the participants opted not to access the expansions at all, presumably
because they felt confident enough in the video content after watching it a second or a
third time. While this behaviour meant that participants were not actively engaging with
the expansion feature of the video, they were nonetheless actively engaging with the
video itself. This indicates a willingness to learn from the video, which suggests that
additional resources in the form of educational videos may increase student motivation to
learn.
Fourth, repeated access to the same expansion could be observed, especially for video
one. This either indicates that the participant wanted to recheck the information contained
in the expansion after rehearing the section of the video with the concept for expansion,
or it may indicate that the participants did not realise that they had returned to the screen
with the original word for expansion and they thus blindly clicked on what they perceived
to be the next word for expansion. In either case, this may indicate a lack of understanding
of the expanded subtitle format, which could have hindered the potential to benefit from
the expansions.
Fifth, in some cases, the participants would view an expansion and then click play instead
of return. The result was that the next expansion was shown, and the participant missed
the video content that linked the two concepts. Again, this possibly points to a lack of
understanding of the expansion format.
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Finally, it was observed that a number of students were apparently not aware that they
were watching an expanded video. This could be seen in the screen-recording data as
well as in the questionnaire where participants needed to indicate which subtitle format
they had just viewed. This implies that where 0% of the expansions were accessed, it
was due to the participants not knowing that there were expansions available.
The six observations described above all point to a lack of understanding of the expanded
subtitle format. While the researcher had attempted to design the expansions in a userfriendly manner (that is, the launch page for the video explicitly stated that the video
contained expanded subtitles, the expanded videos were the only videos with key words
in bold, and a large green return arrow was placed on the expansion screen), and had
prepared a training video on how to use the expanded subtitle format (the training video
remained permanently accessible and participants could review this at any point), the
presentation remains imperfect, since participants revealed a lack of understanding how
to use the format. This could be addressed through repeated exposure to the expanded
condition, or an introductory title in the video itself to indicate the instructions for the
expanded subtitles. Furthermore, the concepts for expansion could be highlighted in a
more exaggerated way (by using colour, for example) so that the expansions cannot be
missed. Finally, the click zone could be highlighted in order to remind viewers that they
do not need to be precise in their navigation to the word or subtitle box.
4.4.3 Presentation of post-session perception questionnaire data
The post-session perception questionnaire data consists of two main sections for
exploration. The first section contains the questions where participants were asked to
evaluate statements on a Likert scale, and second section contains the responses to the
optional open-ended question at the end of the questionnaire, namely “Please provide
any additional comments you have on the video you just watched”. The Likert scale
questions were evaluated according to the question categories listed in Moore and
Benbasat (1991), namely relative advantage, compatibility, complexity or ease of use,
observability or result demonstrability, and trialability. Section 3.4.3 in Chapter 3 provides
a full discussion of these categories, but a short description of each is given in the
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following section for ease of reference. The answers to the open-ended question were
analysed for commentary that pertained to the subtitle formats in order to determine
whether these answers could provide insight into the participants’ perceptions of the
subtitle formats.
Post-session perception questionnaire responses
Relative advantage refers to the “degree to which an innovation is perceived as being
better than the idea it supersedes” (Rogers, 2003:229). In this study, the researcher
wished to determine whether the participants saw the advantage of subtitled educational
videos as a support tool in their studies. In Table 4.4.2 below, the responses that indicate
a positive perception of the three different subtitle formats are summarised. While there
were negative perceptions, this study is interested in seeing where participants felt
positive about the formats, and therefore it does not explore these negative perceptions
in the data. Positive perceptions were calculated as the total number of responses that
answered the question positively (for example, where participants agreed or strongly
agreed that a particular video made it easier to answer comprehension test questions).
There is a clear distinction in the participants’ responses between subtitled and nonsubtitled videos: participants indicated a 92% and 90% positive perception for subtitled
videos (standard and expanded, respectively), compared to a positive perception of 60%
for non-subtitled videos.
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Table 4.4.2: Summary of positive perceptions of relative advantage

Relative advantage
Positive perception

Questionnaire question

Zero

Standard

Expanded

60%

92%

90%

1. I feel that watching the video made it easy to complete
the comprehension test.

50%

100%

80%

2. After watching the video, I felt I could answer
comprehension questions quickly.

67%

82%

60%

3. I feel that watching the video helped improve the quality
of my answers.

50%

82%

100%

13. I feel that videos like the one I just watched would make
studying easier.

58%

100%

100%

15. Using videos like the one I just watched would reduce
the amount of time it takes me to study.

67%

91%

100%

16. Overall, I feel that videos like the one I just watched
would be advantageous in my studies.

67%

100%

100%

The table indicates a greater perceived advantage for standard subtitles over expanded
subtitles in general. However, where questions were asked about perceptions about
improved responses to comprehension questions (question 3), and study time (question
15), the expanded subtitles received higher scores. This indicates that while the
expansions did not necessarily make comprehension easier, students may still find some
advantage for expansions when it comes to improving their overall academic ability. With
increased exposure to the expanded subtitle format, this perceived advantage may
increase as participants become more comfortable with the format.
Compatibility refers to how well an innovation fits into the users’ current values,
experiences and needs (Rogers, 2003:240). In this category, the standard subtitles again
have the highest overall positive perception, as is shown in Table 4.4.3 below. This is
likely due to question 11, which asks about the participants’ current off-campus situation
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and the compatibility of the video format with that situation. Here, only 30% of the
participants indicated that the expanded video format would be compatible with their offcampus situation. This finding is somewhat problematic, as it is indicative of the South
African context: not all students have devices or internet connections when they leave
their campus10. Nevertheless, when comparing this finding to that for standard subtitles,
the situation does not seem as dire. A total of 73% of the participants indicated that they
would be able to access standard subtitled videos off campus. This implies, at least to
some degree, that access to the videos is not the main problem. It could be hypothesised
that a lack of familiarity with the expanded format (for example, not knowing whether the
expansions require special software, or whether or not the videos can be viewed offline)
results in reluctance to say that they would be able to view the videos off campus. Once
again, with more exposure to this type of video, and with a little bit more education on
how the videos can be used, the perception of compatibility may be improved.
An additional consideration raised in the category of compatibility is that when designing
expanded videos, care should be taken to ensure that the videos are indeed compatible
with the situations of as many students as possible. This may include ensuring that no
specific software is required in order to play the video, and that the video file is not so
large that to download it would be data intensive.

Stats SA’s (2018:57) General Household survey indicates that a total of 10.4% of South Africans have
an internet connection when they get home.
10

116

Table 4.4.3: Summary of positive perceptions of compatibility

Compatibility
Positive perception

Questionnaire question

10. Using the video I just watched is completely compatible
with my current situation on campus (I have a device to
access the videos, an internet connection to
download/watch the videos, time for accessing the videos,
etc.).
11. Using the video I just watched is completely compatible
with my current situation off campus (I have a device to
access the videos, an internet connection to
download/watch the videos, time for accessing the videos,
etc.).
12. Using videos like the one I just watched is compatible
with my studies (I think videos like this would be helpful in
the modules I take).
14. I think that the video I just watched fits well with the
way I like to study.

Zero

Standard

Expanded

40%

80%

70%

25%

82%

60%

25%

73%

30%

58%

82%

100%

50%

82%

90%

Ease of use or complexity refers to the perception that the innovation is easy to use
(Rogers, 2003:257). In Table 4.4.4, a positive perception for questions 4 and 5 was
determined by considering the disagree or strongly disagree responses. If 50% of
participants indicated that watching the video was not mentally taxing, this indicates a
positive perception of the video.
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Table 4.4.4: Summary of positive perceptions of ease of use

Ease of use
Positive perception

Questionnaire question

Zero

Standard

Expanded

50%

82%

77%

4. Using the video I just watched required a lot of mental
effort.

25%

45%

50%

5. Using the video I just watched was often frustrating.

67%

100%

80%

6. Overall, I believe that the video I just watched was easy
to use.

58%

100%

100%

Once again, standard subtitles were perceived as the overall preferred subtitle format.
However, expanded subtitles are not far behind, as they are on average perceived as just
5% more difficult to use than standard subtitles. The standard subtitles were perceived
as the least frustrating to view. This could be due to the minimal effort required from
participants when viewing these videos (that is, participants did not need to focus on
listening comprehension as they could read along, nor did they have any reason to
actively engage with the video, as there were no expansions to click on). However, the
expanded subtitles were reported as requiring the least mental effort. This could be
because the expanded subtitles provided a highlighted keyword that provided an explicit
indication of the important concepts to be learnt. In terms of overall ease of use (question
6), standard and expanded subtitles were rated equally, which indicates that despite
presenting an unfamiliar viewing format, the expanded subtitles did not result in a difficult
viewing experience.
The perceptions of ease of use indicate that the expanded subtitle format is a promising
subtitle intervention in educational contexts, as it is perceived to reduce some of the
difficulty involved with learning concepts.
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Result demonstrability or observability refers to “the degree to which the results of an
innovation are visible to others” (Rogers, 2003:258). The degree to which participants
believe they could discuss the advantages or disadvantages of the different subtitle
formats provides an indication of whether a specific subtitle format is likely to be
implemented successfully in educational contexts, since this implementation indicates
whether this format can be recommended and used. In Table 4.4.5, a positive perception
for questions 19 and 20 was determined by considering the disagree or strongly disagree
responses. If 90% of participants indicated that they are unable to express the
disadvantages of the format, this indicates a positive perception.
Standard subtitles had an overall score that was only 1% higher than expanded subtitles,
whereas zero subtitles were perceived as being nearly 40% less advantageous than
either of the two subtitled formats.
Table 4.4.5: Summary of positive perceptions of result demonstrability

Result demonstrability
Positive perception

Questionnaire question

Zero

Standard

Expanded

52%

91%

90%

17. The advantages of using a video like the one I just
watched are apparent to me (in terms of learning and
test taking).

50%

100%

90%

18. It would be easy for me to explain the advantages of
using videos like the one I just watched.

58%

91%

100%

19. The disadvantages of using a video like the one I just
watched are apparent to me (in terms of learning and
test taking).

50%

91%

90%

20. It would be easy for me to explain the disadvantages
of using videos like the one I just watched.

33%

73%

80%

21. I would suggest that my classmates use this type of
video in their studies.

67%

100%

90%
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The findings in this category of the post-session questionnaire are promising for the
implementation of expanded subtitles: 100% of the participants indicated they would be
able to express the advantages, and 90% indicated that they would be unable to discuss
the disadvantages of the expanded subtitle format. Based on this data, the potential wordof-mouth promotion of the expanded subtitle format in educational videos is promising.
These findings suggest that students might be optimistic about expanded subtitles as an
additional resource in their studies, which means that this format could be successfully
implemented in educational institutions as a means of improving students’ academic
performance.
Finally, the category of trialability determines whether or not the participants were given
enough opportunity to learn how to use the different subtitle formats (Rogers, 2003:258).
This category is particularly important when considering the reliability of the data collected
in this study. Trialability has a direct impact on the participants’ ability to use the subtitle
formats, especially the expanded subtitles, as this is the only format that needs to be used
per se; the standard subtitles are read, but not used. Table 4.4.6 illustrates that while
participants indicated that it was easy to learn how to use the expanded subtitle format,
and that it was easy to remember how to use the format, they did not feel they were able
to properly familiarise themselves with the format before watching the video in the
expanded condition. This presents a small limitation in the methodology of this study:
while the training video was accessible at all times, the researcher could have done more
in order to ensure that the participants knew how to use the expanded subtitles (for
example, demonstrate the use of the expansions, post reminders that the training video
was still available, and so on). With more familiarity with the expanded subtitle format on
the participants’ part, there could potentially be increases in the use, and by implication,
the benefits derived from the format.
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Table 4.4.6: Summary of positive perceptions of trialability

Trialability
Positive perception

Questionnaire question

Zero

Standard

Expanded

64%

97%

90%

7. Before watching this video, I was able to properly
familiarise myself with the format.

58%

91%

70%

8. It was easy for me to learn how to use this type of video.

67%

100%

100%

9. It was easy for me to remember how to use this type of
video.

67%

100%

100%

Overall, from the findings of the post-session perception questionnaire, there is some
evidence that the participants in this study had a positive perception of the expanded
subtitles. However, the participants remained more comfortable with standard subtitles.
This is likely due to a lack of exposure and familiarity with the expanded subtitle format.
Further research is necessary in order to determine whether addressing the issue of
familiarity with the expanded subtitle format will improve how it is perceived.
Post-session perception questionnaire commentary (open-ended question)
In its final section, the post-session perception questionnaire asked that participants
provide any additional comments that they wished to make. This question was not
compulsory to answer, and not all participants chose to respond. Therefore, there are
only a few responses that can be considered. This section provides a discussion of the
statements made regarding the subtitle conditions.
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Two comments stand out when considering the participants’ views of the zero subtitle
condition. After watching a video in the zero condition, one participant noted the
following:
(1) “It is hard for me to remember what the lecturer said because there are no
subtitles for me to read while the lecturer is speaking”.
This statement reflects two assumptions made in this study. First, this statement reflects
the difficulty that students have with listening comprehension; this particular participant
was aware that they would perform better in the comprehension test if they were able to
read along as the lecturer presented the content. The second assumption related to this
statement is the information delivery hypothesis discussed in Chapter 2. This participant
expressed that they might learn more if the information was delivered via a second
channel.
The second comment that stands out is the following:
(2) “It [watching a video without subtitles] required a lot of critical listening and
understanding”.
The participant points out the difficulty of accessing a video without subtitles, which
suggests that listening comprehension was challenging when no subtitles were
presented.
In these two comments alone, the opinion of the zero subtitle format becomes evident:
students may find educational videos with no subtitles too challenging to watch. This
supports the discussion of the limitations of educational videos presented in Chapter 2:
L2 listening comprehension skills are more underdeveloped than L2 reading
comprehension, and thus a lack of subtitle support proves problematic for the L2 viewer.
When commenting after viewing videos in the standard subtitle condition, two
participants indicated a desire to have greater guidance through the video. One
participant indicated that:
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(3) “in terms of the subtitles the words such as concepts should be written in
different colors to attract students into the projectors and what the lecturer is
saying and also take note of important information, the words should also be
in bold to differentiate them from the rest of the words in the subtitle”.
Another participant expresses a similar desire, stating that:
(4) “the subtitles should be in bold letters”.
These two comments indicate that students themselves do not necessarily feel that
standard subtitles alone are enough – they wish to see the key words and concepts more
clearly than the standard subtitle allows.
A third comment about the standard subtitle indicates that students have a comfort zone
when it comes to subtitles which loosely reflects the suggestions of Mahlasela (2012) and
Kruger et al. (2014), namely that participants held a preference for subtitles, specifically
those in English, as these were seen most often. The participant states that:
(5) “the video is easier to use and the subtitles are familiar hence we are
exposed to them in our everyday lives. Therefore it should be recommended”.
This implies that students enjoy seeing support structures that are familiar, and they are
thus more likely to have a positive attitude towards the support structure.
With regard to the expanded subtitle condition, three comments were made. The first
indicates that the participant believes that the implementation of expanded videos, within
the lesson format used in this study (that is, watching a video and immediately applying
what was learnt in a comprehension test), would be beneficial, as the participant states:
(6) “I think that if this type of video would help student to understand their work
more faster and easy as there are comprehension test afterward and assist in
engaging with our school work”.
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This comment contains a key phrase that speaks to one of the intentions of this study:
the participant mentions that the video assists with engagement, or active learning. While
this is limited to one statement from one participant, this indicates the participant’s
perception of the value of actively engaging with the expanded subtitles.
The second comment for the expanded subtitle condition points to another one of the
intentions of this study. After watching the expanded video, a participant indicated that:
(7) “The video contained subtitles and I didn’t need any dictionary to refer, it
was just perfect”.
This comment illustrates that the participant was aware that they would not need to go in
search of background knowledge in order to understand the video content, as all the
information was already available in the video.
The third and final comment made after viewing a video in the expanded condition states
that:
(8) “The video is so useful and helpful and it will help me in my studies”.
While this comment does not specifically mention the subtitle condition, it points to the
value that the participant sees in the expanded video. The participant implies a desire to
have expanded videos available as they indicate that this format will be a useful aid for
their studies.
4.4.4 Presentation of exit questionnaire data
The exit questionnaire, which was presented once the participants had watched all three
videos in all three conditions, consisted of two sections. The first section consisted of four
questions and asked the participants to reflect on their voluntary use, desire to see more,
and comfort levels with regard to educational videos as additional resources. Section 1
was completed by using Likert scales. Section 2 consisted of eight questions and asked
participants to reflect on the three subtitle formats that they viewed during their
participation in the study and that they indicate their preferred subtitle format. The eighth
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question in this second section allowed participants to provide any comments on their
experience of the three subtitle formats. The exit questionnaire data is therefore
presented according to the following division: first, it considers the responses to section
1, second, it considers the countable responses in section 2, and finally a discussion of
the opinions expressed in question 8 is presented.
Exit questionnaire responses
The first two questions in section 1 of the exit questionnaire link to Moore and Benbasat’s
(1991) category of voluntariness. This category aims to explore “the degree to which use
of the innovation is perceived as being voluntary or of free will” (Moore & Benbasat,
1991:195). This category is not only important when recommendations for the
implementation of educational videos as a supplemental support structure are
considered; it also provides information on the perception of free will when it comes to the
use of these materials. The perception of voluntariness of use affects the way in which
resources are used: being too strict or too lenient in making resources compulsory is likely
to reduce the actual use of the resource (Moore & Benbasat, 1991:195). The first two
questions in the exit questionnaire therefore asked whether or not participants felt that
the use of additional resources, and more specifically educational videos, were an
optional feature that they could choose to use should they wish to have additional support.
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1.1 My lecturers expect me to make use of additional
resources (like educational videos with or without
subtitles) in my studies.
Strongly Disagree 10%
Disagree 0%
Neutral 10%

Agree 20%

Strongly Agree 60%

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

Figure 4.4.2: Voluntariness of additional resource use

For the first question represented in Figure 4.4.2 above, the majority of participants
strongly agreed that they were expected to make use of additional resources in their
studies. A total of 80% of participants felt that this was a necessary part of their studies.
This indicates that there is a sense of obligation for students to use additional resources.
While this does not always reflect the behaviour that occurs (that is, the actual use of
additional resources), it is promising that participants indicated that, as students, they are
obligated to make use of additional resources, as it points to an awareness that additional
sources that are provided should be accessed. In the context of this study, this implies
that should expanded subtitled videos become a more widely available resource, students
may feel some sense of obligation to use the resource.
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1.2 Although they might be helpful, using educational
videos is NOT compulsory in my studies.
Strongly Disagree 30%
Strongly Agree 40%

Disagree 10%
Neutral 10%

Agree 10%
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

Figure 4.4.3: Voluntariness of educational video use

In their responses to question 2, illustrated in Figure 4.4.3 above, participants were
divided when asked whether sources like educational videos were compulsory in their
studies: 50% indicated that such materials were not compulsory, 10% remained neutral,
and only 40% indicated that materials such as educational videos were compulsory. This
may be indicative of the types of additional resources currently recommended by the
participants’ lecturers. While many lecturers recommend additional reading resources, it
appears that far fewer recommend the use of educational videos. This indicates a
disparity in the way in which resources are used. In a world where television viewing has
far exceeded reading hours, at least for the past three decades (SABDC, 2016; Lehr,
1986:1), this may not be an optimal approach. Students are arguably more likely to put in
viewing hours than they are to put in reading hours (SABDC, 2016; Lehr, 1986).
Question 3 in the exit questionnaire, illustrated in Figure 4.4.4 below, attempted to
determine whether the participants wished to see more educational videos recommended
in their studies. The results for this question were fairly unanimous: all participants
indicated that they would like to see more educational videos in general, with 90% of
respondents feeling strongly about the issue. This reflects the assumption that students
are more likely to view something than they are to read something, as illustrated by
SABDC (2016) and Lehr (1986). It is important to note that while expressing a desire to
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see more educational videos, this desire does not necessarily mean that students will
always view these resources. In this study at least, participants felt that they would like to
see more educational videos in their studies.

1.3 I would like to see more educational videos.
Agree 10%

Neutral 0%
Strongly Agree 90%

Disagree 0%
Strongly Disagree 0%

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

Figure 4.4.4: Desire to see more educational videos

The final question in section one asked participants to indicate whether they were
comfortable with the videos used in the study. The responses to this question provide a
possible indication as to whether or not students would use the educational videos in their
studies, since feeling comfortable with a resource affects its use: if students are
uncomfortable with a type of resource, they are probably more likely to avoid using that
resource. The response to this question was unanimous: 100% of the participants
strongly agreed that they felt comfortable with the educational videos presented in the
study. This indicates that educational videos may prove to be a welcome additional
resource in the lives of these students.
Overall, the responses to the first section of the questionnaire indicate that, while
educational videos are not commonly used as an additional resource in the participants’
studies, the participants have a strong desire to see more educational videos. This is

128

possibly linked to the viewing versus reading behaviours of people in general, as people
are more likely to spend time viewing than they are to spend reading.
Section 2 of the questionnaire asked participants to evaluate the subtitle formats that they
had been exposed to throughout the duration of the study. The first question in this section
asked participants which subtitle format they preferred (see Figure 4.4.5).

2.1 After watching videos with no, standard, and
expanded subtitles, I prefer:

standard subtitles 40%

expanded subtitles 60%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.5: Subtitle format preference

None of the participants indicated a preference for zero subtitles; 40% indicated that they
preferred the standard subtitles, and 60% indicated that they preferred the expanded
subtitles. It is not surprising that participants did not like educational videos with zero
subtitles, especially when considering the additional cognitive resources required for
listening comprehension by L2 viewers (as indicated by Krashen et al., 2018; Danan,
2004; Shea, 2000; Garza, 1991). It is, however, interesting that the majority of participants
indicate a preference for the expanded subtitles: despite this being the most unfamiliar
format, the participants expressed a greater liking for the expanded subtitles. This is
encouraging in the context of this study, as it indicates that the expanded subtitles were
likeable enough to be the preferred format for educational videos as a supplementary
resource despite a lack of familiarity with the format. This indicates that with additional
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research into this format, and additional exposure to the format, the expanded subtitles
may indeed “deepen the educational value of educational videos” (Anderson-Inman et
al., 2009), and thus enrich the learning experience provided by these videos.

2.2 I would like to see more educational videos with:

standard subtitles 40%

expanded subtitles 60%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.6: Subtitled video type of which participants would like to see more

The subtitle format preferences (illustrated in Figure 4.4.5) directly correlate with the type
of subtitle format the participants wished to see more of in their studies (illustrated in
Figure 4.4.6): 60% of participants wished to see more educational videos with expanded
subtitles. This is encouraging in the context of this study. Despite a lack of data that would
enable a statistically based correlation of expansion access with comprehension test
scores, it appears that participants have a positive attitude towards the expanded subtitles
and wish to see more of these videos. This again indicates that the expanded subtitles
could add value to the learning experience.
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2.3 I felt like I learnt more when I watched the video
with:

standard subtitles 40%
expanded subtitles 60%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.7: Subtitle format perceived to increase learning

When asked which format they felt they learnt the most from (indicated in Figure 4.4.7)
participants once again felt more strongly about the expanded subtitles, with 60% of the
participants indicating a preference for the expanded format. This is important for this
study, as the aim is to provide learning support that increases the quality of learning.
While the test scores do not necessarily reflect an increase in learning when expanded
subtitles are present, there is a perception that the expanded subtitles increased learning,
which is invaluable, as attitude directly affects learning (Avci et al., 2019; Sankaran et al.,
2000). A positive perception of the learning process is a vital component of student
success.
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2.4 I felt like I could answer comprehension questions
easiest when I watched the video with:

standard subtitles 40%
expanded subtitles 60%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.8: Subtitle format perceived to help with comprehension test answering

When asked about the ease of answering comprehension questions, illustrated in Figure
4.4.8, 60% of participants indicated that the expanded subtitle format was the most
helpful. This again follows the trend that indicates a preference for the expanded subtitle
format. A positive perception of the expanded subtitle format is promising for this study’s
objective of recommending the implementation of educational support through expanded
educational videos.
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2.5 I feel that educational videos with __________ would
be most beneficial to my studies.

standard subtitles 40%

expanded subtitles 60%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.9: Subtitle format viewed as most beneficial to studies

In question 5 (Figure 4.4.9), the trend toward expanded subtitles that has emerged in the
data remains the same: 60% of participants believed that educational videos with
expanded subtitles would be the most beneficial to their studies.

2.6 If recorded lectures became more readily available, I
would like them to contain:
standard subtitles 30%

expanded subtitles 70%

Zero 0%

expanded subtitles

standard subtitles

Figure 4.4.10: Preferred subtitle format for recorded lectures
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Zero

An interesting although slight change in the trend occurs when participants responded to
question 6 (Figure 4.4.10). When asked which subtitle format participants would like to
see if recorded lectures became more readily available as a supplementary resource,
70% of participants indicated that they would like to see expanded subtitles accompany
this resource. Unfortunately, the exit questionnaire failed to ask for motivation for the
response to this question, but it would have been valuable to see why participants had a
stronger preference for expanded subtitles on recorded lectures as opposed to
educational videos in general. Speculatively, this could potentially be attributed to the fact
that in a recorded lecture, the lecturer may refer to a textbook or study guide that may not
be immediately accessible to the viewer. The addition of expanded subtitles mitigates the
lack of access by providing the information in an expansion.

2.7 I felt most comfortable using videos with:

standard subtitles 50%

expanded subtitles 50%

Zero 0%
expanded subtitles

standard subtitles

Zero

Figure 4.4.11: Most comfortable subtitle format

The final closed-ended question in the second section (question 2.7 illustrated in Figure
4.4.11 above) asked participants to evaluate with which subtitle format they were the most
comfortable, and links to question 4 in section one, which asked whether the participants
were generally comfortable using the videos in the study. The response to question 2.7
indicates a 50–50 split between the standard and expanded subtitle conditions. Once
again, it is interesting to note that despite being an unfamiliar format, a high percentage
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of participants indicated that they were most comfortable with the expanded subtitle
format. Perhaps with increased familiarity an even larger number of participants might
feel more comfortable using this format.
To summarise the countable responses to the exit questionnaire, it can be stated that
expanded subtitles show some degree of promise in an academic context. While the
preference for expanded subtitles was not overwhelming, it remained a consistently
higher preference among the participants. While a small sample cannot accurately
indicate the preferences of the general student population, the findings of the countable
section of the exit questionnaire indicate that expanded subtitles may be a promising
educational resource when applied to educational videos. What remains of the exit
questionnaire are the open-ended responses to question 8, which provide insight into the
participants’ overall experience of the subtitle formats.
Departing commentary in exit questionnaire (open-ended question)
As question 8 was an optional question, not all participants responded. Five out of the 10
participants who completed the full study commented on their overall experience with the
videos in this study.
Without providing any insight into the subtitle formats specifically, one participant
indicated that:
(1) “These three videos are useful and are easy to understand”.
This comment indicates that the participant thought that in general, the educational videos
provided them with some benefit. Similarly, another participant indicated that:
(2) “The three sessions were helpful even though my current study methods
does not contain any videos but when studying recall how amazing those
videos makes every study easier”.
This participant’s statement implies that they would like to be able to study with videos
like the ones used in this study, as they found the process of learning from videos simpler
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than their current study methods. While neither of these statements reflect on the subtitle
formats presented, they provide valuable information about the participants’ attitudes
towards the recorded lectures presented in the study. Simply put, they view the videos as
an easy-to-understand and easy-to-use method for studying.
One participant made use of the opportunity to comment on the videos to critique the zero
condition. This participant noted that:
(3) “The video with no subtitles made me lose focus and not really understand
what the lecturer was saying because of speaking faster but with the video
containing subtitles i was able grasp more information as i was able to read for
myself and listen to the lecturer at the same time. Both reading and listening
to the lecturer made it easy to understand the lesson”.
This comment points to a variety of assumptions discussed in this study. First, the
participant points to a shortcoming of the zero subtitle format, namely that the pace of
speech can hinder understanding for L2 viewers. While Bush (2008), Conrad and VetetoConradt (1997), and Browning et al. (1986) indicate that this shortcoming is mitigated
when the video can be slowed down, this particular participant was not able to do this.
When participants are unfamiliar with technologies and software used to present
educational videos, there is nothing to mitigate the effect that pace of speech has on
comprehension. Therefore, the permanent presence of subtitles is highly recommended
as a way to prevent the pace of speech from hindering comprehension. Second, the
participant points to listening comprehension: they lost focus and they were thus unable
to follow what was being said. While subtitles in any format do not guarantee sustained
focus, they do provide an additional means of garnering focus. Finally, the participant
points to the information delivery hypothesis and the dual-channel assumption, which
suggests that being able to read and listen simultaneously (that is, receiving information
from two channels) would help them understand the lesson better.
The remaining two comments reflect on the subtitles and indicate a liking for both
standard and expanded subtitles:
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(4) “Both expanded and standard subtitles are easier to use and understand.
They therefore make learning and answering questions a bit more easier
compared to using no subtitles at all”.
(5) “I think the last video [expanded] was more easier to use, but all three can
be very helpful for my studies especially the one with standard and expanded
subtitles”.
The first of these comments remains neutral about the participant’s preference of
standard or expanded subtitles, but they do indicate a definite preference for the subtitled
videos over the video in the zero condition. The second comment suggests that the
expanded video was easier to learn from, but that the participant does not have any
particularly strong views about whether videos should contain standard or expanded
subtitles.
Overall, these comments indicate that educational videos are liked, but that the
participants prefer it when educational videos are subtitled.
4.5 Discussion of results
The primary research question posed in this study asked whether altering the format of
subtitle presentation, from standard to expanded, would have a positive effect on learning.
Unfortunately, the sample accessed in the study was very small, which limited the
conclusions that can be made when answering this question. However, from the small
sample accessed, the researcher tentatively suggests that there was an improvement in
learning and perception of learning (and in turn tentatively suggests that with further study
the research hypothesis could be supported). When participants accessed the
expansions, they performed slightly better than when they did not access the expansions.
Furthermore, a higher percentage of participants indicated that they felt their learning and
their ability to answer comprehension questions easily increased after they had watched
a video with expanded subtitles. While this increase cannot be statistically proven in this
study, the qualitative analysis suggests that it would be worthwhile exploring the
expanded subtitle format with a larger data set in order to work towards providing
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statistical proof that learning is indeed improved when participants view educational
videos in the expanded subtitle condition.
The secondary questions asked in this study aimed to determine whether expanded
subtitles would increase active engagement in the learning experience, and whether
active engagement increased comprehension. In terms of active engagement, this study
does not find a definitive answer: one participant indicated that the expanded subtitle
condition helped them to engage with the content to be learnt, but the expansion access
data (where the average expansion access was 34%) does not allow the researcher to
suggest that the participants actively engaged with the expansions. This is potentially due
to a lack of training with the format. Future research can address this by explicitly ensuring
that the participants are aware of the subtitle format presented in the video, and ensuring
that participants are well trained in how to use the expansions. With increased awareness
of the subtitle format, and increased knowledge of how to use the expansions, this format
may be less foreign, less daunting and less frustrating to use.
In terms of active engagement increasing comprehension, the study’s findings are limited.
However, there does appear to be some advantage to actively engaging with the
expansions to a certain extent. The findings indicate that there may be a learning
threshold when viewing videos with expanded subtitles. If viewers attempt to access a
high number of the available expansions, the interruption becomes too great to allow for
comprehension of the video content. In future, expanded videos should be created with
more caution in order to be more selective of the content expanded upon, thus reducing
the temptation to frequently interrupt video viewing in order to access additional
information. Despite the potential need to be more selective of the content for expansion,
the participants indicated that they thought they learnt more and could answer
comprehension questions more easily when the expansions were available – this
perception indicates that participants were aware of the potential advantages that
expanded subtitles may present.
In summary, this study finds that there is some suggestion in the data that expanded
subtitles may improve learning, but a larger data set is required in order to determine the
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statistical and practical significance of the improvements suggested by the current data
set.
4.6 Conclusion
This chapter evaluated the data gathered in this study by considering the data from a
qualitative perspective. The qualitative analysis first considered the correlation between
expansion access, comprehension test score, and general academic ability. This analysis
suggests that there might be a correlation between subtitle access and comprehension
score, as those with lower academic ability, who accessed the expansions outperformed
those with higher academic ability who did not access the expansions. While this
supposition is supported by the graphing of expansion access, comprehension scores
and TALL test scores (Figure 4.4.1), the supposition cannot be quantified and statistically
proven at this stage. It does, however, indicate that it is worth further exploration of the
use of expanded subtitles in educational contexts. The section then explored the
observable behaviours present in the screen-recording data, which indicated that the
expanded subtitles were not used optimally. This suggests that more should be done to
ensure that participants are truly familiar with the format before testing for the potential
benefits thereof.
Finally, the questionnaire data was discussed for first the post-session perception
questionnaires, and then the exit questionnaire. These questionnaires indicated that the
participants held favourable opinions of the expanded subtitle format, which allows the
researcher to suggest that after further study, expanded subtitles may prove to be an
invaluable educational aid.
The following chapter presents a summary of the study’s findings, the limitations of this
study, as well as suggestions for future research. The chapter concludes by presenting
recommendations for the use of the expanded subtitle format.
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Chapter 5 – Conclusions and recommendations
5.1 Introduction
This study investigated whether changing the subtitle format used in educational videos,
from standard to expanded, would result in improvements in comprehension of the video
content. Chapter 1 explored the context against which this study was set, and discusses
the relevance of the fact that the majority of South African students are learning in a
language other than their L1 and although indigenous languages are being developed in
educational contexts, South African students require support in the LOLT. The literature
review in Chapter 2 explored the support options available, and suggested that
educational video alone is not enough to provide supplemental support and that subtitles
could be an invaluable tool in educational contexts. The literature review explored the
different types of subtitles, and defined subtitles by language (interlingual or intralingual),
by learning outcome (language or content learning), and by audience (hearing or d/DHH).
Chapter 2 then went on to explore the cognitive theories and learning theories pertinent
to this study, and suggested that the addition of subtitles could ease the cognitive
requirements involved when learning, and provide scaffolded support in a blended
learning environment.
Chapter 3 outlined the methodology of this study, and explained how the subtitled
educational videos in this study were designed and tested by means of an empirical
investigation following the methods used in previous subtitling studies. Finally, Chapter 4
presented the findings of the empirical investigation, and pointed out where the findings
could be linked to the research questions and the discussion presented in Chapters 1 and
2.
The most important finding in this study is that while the study did not have a large enough
sample to make any claims that are generalisable to a larger South African student
population, nor supported by statistical analyses, the expanded subtitle format did appear
to provide a scaffolded multimedia environment for learning, where accessing the
expansions aided participants when answering the comprehension tests. Furthermore,
the expanded subtitles were perceived more favourably than either the standard or zero
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conditions in the exit questionnaire in the empirical investigation, which suggests that the
participants in this study felt that the expansions were a helpful tool which they would like
to see in their studies in the future.
The current chapter presents a brief summary of findings by reiterating the main finding
discussed in each section of Chapter 4. In terms of the qualitative analysis, the findings
for the comparison between expansion access, comprehension tests scores, and the
participants’ TALL test scores, the screen-recording observations, the post-session
perception questionnaire data, and the exit questionnaire data are summarised. The
limitations of this study are then discussed, and suggestions for future research are made.
Finally, the recommendations made by the researcher in light of the findings in this study
are presented.
5.2 Summary of findings
In terms of the overall findings in this study, the expanded subtitles appeared to provide
the participants with a sense of improved learning and improved ability to answer
comprehension questions quickly and easily, as evidenced by the exit questionnaire data.
This overall finding is encouraging, despite this study’s inability to reasonably conduct
statistical tests in order to determine the significance of the increases in learning seen in
the comprehension tests.
In terms of the qualitative findings in this study, a scaffolding effect was seen, the
expansions were not accessed optimally, and positive perceptions of the expanded
subtitles were expressed in the data.
1. When comparing the expansion access and the comprehension test scores
against the TALL tests scores (a measurement of academic ability), the study finds
that those with higher TALL test scores did not access the expansions, but those
with lower scores did. This may be due to the participants’ confidence levels: those
with higher academic literacy abilities do not feel they need as much support as
those with lower academic literacy abilities do. This suggests that the expanded
subtitle format allows for scaffolding in educational videos, where viewers can
access only as much information as they feel is necessary, in order to help them
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comprehend the video content. To the researcher’s knowledge, scaffolding has not
yet been achieved in educational videos, due to the perceived rigidity of multimedia
presentations. Expanded subtitled videos therefore appear to allow for scaffolding
in multimedia learning, thus potentially providing an innovative educational video
approach based on the scaffolded learning theory. Furthermore, where
participants with low TALL test scores accessed the expanded subtitles, they
outperformed those with high TALL test scores, who did not access the expansions
(although there was a threshold for this effect where, if too many expansions were
accessed, gains in learning were no longer seen). This suggests that although not
quantitatively proven, the expanded subtitle format may increase learning and
comprehension.
2. When analysing the screen recordings in order to evaluate expansion access, this
study found that the expansions were not used optimally. This suggests that
participants should be given the opportunity to further familiarise themselves with
the subtitle format, in order to encourage the use of the expanded subtitles. If this
finding is addressed in future studies, they may produce more definitive results that
allow for a more in-depth discussion of the presentation of the expanded subtitles.
3. The post-session perception questionnaire data indicated a slight preference for
the standard subtitle condition, while the expanded subtitles were also perceived
favourably. The zero condition was not well-liked by the participants. The slight
difference in the perceptions of the standard and expanded subtitles in this study
is encouraging: participants were more familiar with the standard subtitle condition,
which made this the easiest subtitle format to use. However, the expanded
condition was liked nearly equally, which suggests that with increased familiarity,
the expanded subtitle format has the potential to become the preferred format in
educational contexts.
4. The exit questionnaire data showed an inclination towards the expanded subtitles
when participants were asked to indicate which format they preferred. This finding
suggests that the participants were aware of the educational value that the
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expanded subtitles present, and reflect Anderson-Inman et al.’s (2009) intention
for the expanded subtitles, namely to “deepen the educational value” of the videos.
Based on these findings, the following conclusions are tentatively made with regard to the
research questions and hypothesis:
Will altering the format of subtitle presentation, from standard to expanded, have a
positive effect on learning?
This study suggests that there is a positive effect on learning. While there appear to be
gains in comprehension tests scores, this was not statistically proven in this study.
However, a large component of learning is attitude; the expanded subtitles were
experienced positively, thus this study suggests that there was an overall positive effect
on learning.
When provided with expanded subtitles, do students actively engage in the learning
experience to a meaningful extent?
This study found that the participants did not use the expanded subtitles meaningfully in
order to engage in the learning experience. This is potentially due to an unfamiliarity with
the expanded subtitle format, which thus prevented the optimal use of the expansions.
This finding therefore limits any conclusions that can be made when addressing this
research question.
Does actively engaging with expanded subtitles result in better comprehension than with
standard subtitles?
Despite the limited data with which to answer this research question, this study tentatively
suggests that comprehension can be improved to an extent when actively engaging with
the expanded subtitles. The findings of the study indicate that accessing 40% to 60% of
the expansions resulted in gains in learning and comprehension, but anything more or
less than this did not appear to increase learning and comprehension. This means that if
one expansion is accessed approximately every 90 seconds, comprehension may
improve, but more or less frequent access than this either does not affect comprehension
or results in decreased comprehension. When accessing the expansions more frequently
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than once every 90 seconds, the participants potentially either become overwhelmed by
the amount of information, or the flow of the video becomes so disrupted that the
participant can no longer follow the information presented in the video itself. When
accessing fewer expansions, the participants may not be addressing the gaps in their
background knowledge adequately enough to increase their comprehension of the video
content.
In terms of the hypothesis posited in Chapter 1 (Section 1.8), this study cannot make any
reasonable claims supporting either the research or the null hypothesis. Further research
is necessary before the research hypothesis can be confirmed or refuted.
5.3 Limitations of this study
During the data analysis process, several limitations in this study became evident:
1. While this study aimed to work with a sample of no less than 30 participants, the
sample of 13 participants who volunteered to participate in this study did not allow
for statistical analyses. A larger sample is necessary in order to truly understand
the trends in the data and to allow for meaningful quantitative analyses in
alignment with the field of subtitling research.
2. In the planning stages, this study did not account for as few participants as it had.
For this reason, follow-up interviews could not be conducted in order to gain data
explaining the participants’ viewing behaviour. In future studies, it would be wise
to include additional provisions for issues pertaining to data collection (for example,
follow-up questionnaires should be included in the ethics clearance for the study
in order to more easily adapt the study to the realities of data collection).
3. Participants did not appear to be able to use the expanded subtitle format as
intended, and as explained in the training video. Participants should thus be given
more opportunities to familiarise themselves with the expanded subtitle format, so
that they are able to use this format optimally (that is, to use the expanded subtitle
format in such a way that they improve their learning experience and
comprehension of the content presented).
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4. Participants who accessed more than 60% of the expansions (roughly one
expansion every 50 seconds) did not experience the same level of comprehension
improvement as those who accessed 40% to 60% of the expansions (roughly one
expansion every 90 seconds). This means that the expanded videos should be
created more thoughtfully to ensure that there are not so many expansions that
participants are “seduced” into interrupting the video to such an extent that they no
longer understand what the video itself is conveying.
5.4 Suggestions for future research
This study suggests the following avenues for future research in order to broaden
knowledge of the potential effectiveness of the expanded subtitle format in educational
contexts:
1. The subtitle format explored in this study has not been explored in a large variety
of contexts. To the researcher’s knowledge, this study presents only the third
instance where expanded subtitles have been empirically explored. Furthermore,
the expanded subtitles have not been explored widely within the three studies that
have investigated this format: Anderson-Inman et al. (2009) tested the format with
nine d/DHH participants, Stinson and Stevenson (2013) tested the format with 22
d/DHH participants, and this study tested the format with 13 hearing participants.
Collectively, this means that a total of 31 d/DHH students and 13 hearing students
have participated in studies exploring this format. Further studies should be
conducted in order to determine whether this format lives up to the researchers’
hopes and intentions for the format in educational contexts. This study therefore
recommends repeating the empirical investigation outlined in Chapter 3 of this
study with a much larger sample, in order to gain a more in-depth and statistically
proven understanding of the expanded subtitle format in educational contexts with
hearing students. Furthermore, this study recommends that the format should be
explored further within d/DHH communities in order to determine whether this
subtitle format would indeed benefit all students, and thus address accessibility
barriers that large numbers of students face, both in terms of language barriers
and barriers created as a result of disability status.
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2. This study further recommends that future studies explore the use of expanded
subtitles in a larger variety of academic disciplines. Anderson-Inman et al. (2009),
and Stinson and Stevenson (2013) explored expanded subtitles within the field of
biology, and this study explored expanded subtitles in the field of psychology.
Further exploration of this format should be conducted in a wider variety of
disciplines in order to determine whether there are any specific disciplines where
the format is particularly useful, or not useful at all. Exploration of this kind would
allow researchers and educational policy makers to make recommendations with
regard to the effectiveness of this subtitle format as a standard additional feature
for all educational videos.
3. The expanded subtitles should also be explored in a larger variety of language
contexts. This study sought to add expansions in English as LOLT, as participants
are required to answer their tests and exams in this language. However, it may
prove beneficial to research interlingual expanded subtitles where the video’s
audio is in the LOLT, but the subtitle and the expansions thereupon are presented
in the viewer’s L1 or the language in which viewers are most confident or proficient
(as in studies the conducted by Kruger et al., 2014; and Mahlasela, 2012).
Presenting interlingual expansions may further deepen the educational value of
these subtitles, as they might provide both language support and content support
in an L1.
4. This study suggests that future research should also explore a number of avenues
through which to refine the expanded subtitle format:
a. Research should be conducted in order to explore the effectiveness of the
different content types11 presented in the expansions, and whether or not
there are additional types that could prove more beneficial in educational
contexts.

11

Anderson-Inman et al. (2009), and Stinson and Stevenson (2013) refer to translational resources
(“translating” unfamiliar words into familiar ones), illustrative resources (providing visual representation of
concepts and processes), and summarising resources (providing an overview of concepts).
The current study refers to definition expansions (providing a dictionary definition), textbook expansions
(presenting textbook information referred to in the recorded lecture), and image expansions (providing
visual representations of concepts).
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b. Research should be conducted in order to determine the exact threshold for
expansion effectiveness. This study implies that there should be no more
than one expansion every 90 seconds in order for expansions to be
effective. However, this is not a suggestion that has been formally
researched, and therefore future research should explore this element in
detail.
c. Eye-tracking studies can be conducted in order to gain a more accurate
representation of the level of access achieved. In this study, eye tracking
was beyond the scope, and therefore the study relied on screen recordings
and reading speeds in order to estimate the level of expansion access. This
element should be more formally investigated in future.
d. The optimal visual design of expansions should be explored. This study
combined a number of features within a single expansion (for example, a
visual representation of the concept as well as a definition thereof). The
visual presentation of expansions should be investigated in order to
determine whether a set of conventions could be developed in order to
provide guidelines for the most efficient and beneficial visual design and
presentation of the expansions.
5. Studies exploring the benefits of the expanded subtitles weighed against the time
it takes to develop the expanded videos should be conducted. This study suggests
that the expanded videos would be an advantageous addition to scaffolded and
blended learning environments. However, the study did not explore whether the
time (and costs) involved in the creation of these videos would be worthwhile when
considering the level of improvement that the videos may foster. As such, this
study recommends that one possible avenue for future research is to explore the
economic implications of the format weighed against the educational implications.
6. Finally, this study suggests that future research should be done to explore the
compatibility of the expanded subtitle format – the software currently available
limits access to this format as the format can currently only be presented on a
device that is SCORM enabled, which means that these videos cannot yet be
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accessed on a mobile device, or DVD. Research and development should occur
within the field of information technology in order to develop software and
applications across a variety of platforms, making it easier for students to access
expanded educational videos on any device, mobile or otherwise, whether
students are on campus or off.
5.5 Recommendations
In terms of the real-world applicability of the expanded subtitles, this study recommends
that educational institutions that wish to implement blended learning environments should
consider videos with expanded subtitles as an option for providing students with enriched
academic support. The study suggests that while further research needs to be conducted
in order to determine how beneficial this subtitle format may be in practice, educational
institutions should consider making expanded videos accessible. If designed carefully,
the expanded videos could provide a scaffolded approach to educational multimedia
support, which ultimately allows students to prepare for class or to revise with a video that
allows them to determine the depth of support they need to access.
While further exploration with larger samples is necessary for the expanded subtitle
format, it is hoped that this study illustrates the potential educational benefits of this
format, thus encouraging future research and the eventual implementation of this format
as a standard feature of educational videos in all educational contexts.
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Consent form
Adapted from Kruger (2012a)
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Research Consent
Students
Part 1: General project information
This section provides you, as participant in the project, with more information, so that you can
make an informed decision about whether or not you want to participate in the experiment.
1. Title of the project

Towards an improved subtitle intervention in educational contexts.
2. Institution: School of Languages at NWU Vaal.
3. Name(s) and contact details of project leader(s)
3.1 Natalie Boyd
•

Function in project: project leader / contact person

•

Qualifications: BA Hons in Language Practice

•

Email: boyd.natz@gmail.com

3.2 Esté Hefer-Jordaan
•

Function in project: research supervisor

•

Email: Este.Hefer@nwu.ac.za

4. Details of ethics clearance

This study falls under the ethics umbrella NWU-00425-15-A8 (Investigation of mediated
communication in terms of the means of production and impact on end users.) As part of this
umbrella, the researcher is committed to protecting the best interests of those who participate in
the study.
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5. You are approached to take part in this project and may now have the following

questions:
5.1 What are the set requirements that persons must meet to be able to take part

in the project? Why and how was I chosen?
You must be a NWU Vaal student in your first year of study, over the age of 18, with Psychology
as a core module.
5.2 What is the purpose of this project?

The purpose of this project is to determine whether subtitles can be used to help students perform
better in their modules.
5.3 What will be expected of me as participant? In which interventions/procedures

will I have to take part? What exactly will it involve?
You will attend three sessions in which you will be asked to watch an educational video, relevant
to your studies.
After watching the video, you will write a short comprehension test based on the video’s content
– this test will not affect your marks in any way. Furthermore, you are asked to provide the
researcher with your consent (on this form) to: (1) access your TALL or TAG test score, and (2)
anonymously report on the data you produce.
5.4 What are the potential discomforts and/or potential dangers and/or potential

permanent consequences (however negligible) that participation in this project
holds?
This study involves no dangers, nor discomforts, nor negative temporary nor permanent
consequences apart from the potential benefits of double exposure to educational content.
5.5 What precautions have been taken to protect me as participant?

The reporting of data will be completely anonymous. Your name will not be mentioned.
5.6 How long am I expected to be involved in the project?

The research project will require that you attend a training session and three working sessions of
approximately 45 minutes each.
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5.7 What direct benefits can I expect from the project? What remuneration

(monetary or services) can I expect for my participation?
Each student who completes all sessions in the research project will receive an 8GB flash-drive
as remuneration for their time. In addition, taking part in the research project may improve your
comprehension and performance in your core module.
5.8 What potential general benefits are there for the broader community, which

may arise from the project?
The project may lead to a recommendation for the implementation of a method to improve the
academic performance of university students in general.
5.9 How will the findings of the project (general and individual results) be made

available or conveyed to me?
Should you wish to find out about the results of the study, please contact Natalie Boyd (see 3.1
for contact details).
5.10 What measures have been taken to handle and store my data confidentially?

No names will be used when reporting on the data: all participants will be assigned a participant
number which will link them to the data which they produce. Biographical information (your
personal details) will not be used when reporting data. Data will be stored in a secure location
where only authorised persons will have access to the data.
As project leader, I confirm to participants that the above information is complete and correct.

______________________
Signature of project leader
Date

_____06/03/2019______

Signed at: __VANDERBIJLPARK__
Place of signature
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Part 2: General principles
To the signatory of the consent contained in Part 3 of this document.
You are invited to take part in the research project described in Part 1 of this informed consent
form. It is important that you also read and understand the following general principles, which are
applicable to all participants in this research project.
1.

Participation in this research project is voluntary, i.e. no pressure will be put on you to take
part. Should you choose not to participate, there will be no negative consequences.

2.

It is possible that you will not derive any personal benefit from taking part in this research
project. However, the knowledge that may be gained by means of this project may benefit
other people or communities in the future.

3.

You are free to withdraw from the project at any time, without stating reasons, and you will
not be harmed in any way by doing so. You may also request that your data no longer be
used in the project. However, you are kindly requested not to withdraw without careful
consideration since this may have a detrimental effect on the statistical reliability of the
project, among others.

4.

By agreeing to take part in this project, you are also giving consent for the data that will
be generated to be used by the researcher for scientific purposes as they see fit. In return,
I commit myself to keeping the data confidential and anonymous.

5.

You will be given access to your own data upon request, unless the Ethics Committee has
approved temporary non-disclosure. In this case, the reasons will be explained to you.

6.

A summary of the nature of the project, the potential risks, factors that may cause you
possible inconvenience or discomfort, the benefits that can be expected and the known
and/or probable permanent consequences that your participation in the project may have
for you as a participant, are set out in Part 1.

7.

You are encouraged to ask the project leader any questions you may have regarding the
project and the related procedures at any stage. I will gladly answer your queries.

8.

Your written consent (given in this document) is required before you participate in this
project.
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9.

The objectives of the project are always secondary to your well-being and actions taken
will always place your interests above those of the project.

10.

No project may be commenced before it is approved by the Ethics Committee.
Furthermore, the project leader must report any detrimental effects experienced during
the implementation of the project in full and without delay to the chairman of the Ethics
Committee. If any unforeseen serious detrimental effects are observed during the project,
it may be necessary to terminate the project immediately.
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Part 3: Informed Consent
Title of the project: Towards an improved subtitle intervention in educational contexts.

I, the undersigned

_____________________________________________________________,
Full names and surname

have read the preceding information in connection with the project, discussed in Part 1 and Part
2 of this
informed consent form, and have also heard the oral version thereof, and I declare that I
understand it. I have also initialled every page of Part 1 and Part 2. I was given the opportunity to
discuss relevant aspects of the project with the project leader. I understand that my participation
is entirely voluntary and should I wish to withdraw from the study, I am free to do so.

I have also been informed that the researcher would like to access my TALL or TAG test score in
order to place me into a group. I understand that my TALL or TAG test score will not be revealed
to anyone in anyway.

I hereby declare that I give permission for the researcher to access my TALL or TAG test
score. In addition, I declare that I am taking part in the project voluntarily.

______________________________________ ___________________
Signature of participant

Date

Signed at: ______________________________________
Place of signature
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Part 4: Biographical information
Please put a cross (X) or a tick ( ) in the block that represents the appropriate answer at the
following questions, or write down an answer.

1. Gender:

M

F

Other

2. Age: Today, I am ________ years old.
3. What language do you use at home most of the time?
______________________________________________________________________
4. Is this your strongest language?

Yes

No

5. If no, please indicate which language is your
strongest.
_____________________________________________________________________
6. Is Psychology one of your core modules?

7. Is this your very first year studying psychology?

Yes

No

Yes

No

If no, please explain (when and where have you taken psychology modules before?)

______________________________________________________________________
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Addendum 2
Please note that the format of the questionnaires is different due to the differences in
presentation format.
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2.1 Comprehension Test 1 (Memo)
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Topic 1: Attraction
This assessment consists of a video, followed by four (4) sections of questions. The assessment
is timed, allowing you to watch the video once and answer all the questions which follow. Once
you click the “next” button you will not be able to return to the previous question. If you really
struggle to answer a question, skip it and continue with the test.

Assessment outcomes:

• explain attraction between people;
• explain how close relationship between people develop and are maintained.
Part 1: Section A
1
“Companionate relationships” are comprised of which of the following
element(s):

A. Intimacy alone
B. Passion + commitment
C. Passion alone
D. Intimacy + commitment
Answer Point Value: 1.0 points
Answer Key: D
2
“Liking relationships” are comprised of the following element(s):

A. Intimacy alone
B. Passion + commitment
C. Passion alone
D. Intimacy + commitment
Answer Point Value: 1.0 points
Answer Key: A
3
“Infatuation relationships” are comprised of which of the following element(s):
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A. Intimacy alone
B. Passion + Commitment
C. Passion alone
D. Intimacy + commitment
Answer Point Value: 1.0 points
Answer Key: C
4
“Proximity” refers to:

A. people who interact with you.
B. people who are near to you.
C. people who are special to you.
D. people who are far away from you.
Answer Point Value: 1.0 points
Answer Key: B
5
The “matching hypothesis” says that:

A. people are attracted to others who are similar in culture.
B. people are attracted to others who are similar in terms of personality.
C. people are attracted to others who are similar in cognitive abilities.
D. people are attracted to others who are similar in physical attractiveness.
Answer Point Value: 1.0 points
Answer Key: D
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Part 2: Section B
True or false
Indicate whether the following statements are true or false.

6
People tend to want to be alone.
True
False
Answer Point Value: 1.0 points
Answer Key: False
7
Perceptions of beauty are influenced by culture.
True
False
Answer Point Value: 1.0 points
Answer Key: True
8
Introverts are people who get their energy from themselves.
True
False
Answer Point Value: 1.0 points
Answer Key: True
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Part 3: Section C
Fill in the blanks

9
A/An ____ gets energy from the external environment.
Answer Point Value: 1.0 points
Answer Key: extrovert
10
The Matching Hypothesis is “the proposition that people are attracted to others who
are ____ in ____ attractiveness”.
Answer Point Value: 2.0 points
Answer Key: similar, physical
11
The Social Exchange Theory is “a perspective that views people as ____ to maximise
____ and minimise ____ in their relationship with others.
Answer Point Value: 3.0 points
Answer Key: motivated, benefits, costs
12
A baby who is happy when the mother is around, and cries when the mother leaves
has a ____ attachment style.
Answer Point Value: 1.0 points
Answer Key: secure
13
The motivational component consists of drives that trigger ____, romance, ____
desire.
Answer Point Value: 2.0 points
Answer Key: attraction, sexual

14
When a person has a/an ____ attachment style, they don’t want to be close to others
because they feel that they cannot trust others.
Answer Point Value: 1.0 points
Answer Key: detached|avoidance
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Part 4: Section D
Write out an answer for each of the questions. Please pay attention to the mark allocation.
Answers should NOT exceed 100 words.

15
Name and describe the three attachment styles.
Answer Point Value: 6.0 points
Model Short Answer: Secure: Close to others, depend on others and comfortable
when others depend on me.
Insecure: anxious-anger; Worry that partners do not want to have a relationship with
me, want to merge completely with another.
Detached/avoidance: uncomfortable, nervous to be alone.
16
Define and provide an example of the “mere exposure” effect.
Answer Point Value: 2.0 points
Model Short Answer: The phenomenon whereby the more people tend to be exposed
to a stimulus, the more positively they evaluate that stimulus. In terms of relationships,
this refers to interaction between people, even if they are not intimately acquainted.
An example is the interaction between a teacher and a student, where they do not get
to know each other personally, but they share a connectedness due to their
interactions in the classroom.
17
Describe the “social exchange theory” in your own words.
Answer Point Value: 2.0 points
Model Short Answer: In order for a relationship to be successful, people should feel
as though they are GAINING from the relationship. As soon as someone in the
relationship starts to feel as though they are putting in work which is not rewarded in
some way, the relationship will start to fail. Essentially, the effort put into the
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relationship needs to be compensated for in some way or another for the relationship
to work/be successful.
18
Provide two reasons, from the video, why people who are different might need to
work harder in a relationship.
Answer Point Value: 2.0 points
Model Short Answer: 1. There might be more conflict in the relationship as partners
do not always see eye-to-eye.
2. One partner might need to let go of things which are important to them, because
those same things are not important to their partner.
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2.2 Comprehension Test 2 (Memo)
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Topic 2: Aggression
This assessment consists of a video, followed by four (4) sections of questions. The assessment
is timed, allowing you to watch the video once and answer all the questions which follow. Once
you click the “next” button you will not be able to return to the previous question. If you really
struggle to answer a question, skip it and continue with the test.

Assessment outcomes:

• define aggression;
• explain why aggression occurs;
• explain which factors play a role in the development of aggression;
• explain how violence may be reduced.

Part 1: Section A
1
Frustration is:
A. expectations to behave a certain way.
B. the sudden onset of change.
C. any situation with a blocked goal.
D. getting what you want.
Answer Point Value: 1.0 points
Answer Key: C
2
Which of the following is the best example of aggression?
A. Two people are in a heated debate concerning the merits of McDonald’s
versus KFC.
B. Maude falls over the scooter her son absentmindedly left in the driveway.
C. In his attempt to save Samantha from drowning, Darwin breaks three of her
ribs.
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D. Ginger kicks Mary-Ann in the shins to keep her from eating the last coconut
pie.
Answer Point Value: 1.0 points
Answer Key: D
3
Bandura’s (1961) study of aggressive behaviour in children, ______________.
A. demonstrates that children will follow an adult model’s lead in terms of degree
and nature of aggression demonstrated.
B. identifies the specific antisocial personality characteristics associated with
highly aggressive children.
C. demonstrates that violent television programmes have little effect on
children’s own aggressive tendencies.
D. illustrates the ability of punishment to curtail the aggressive tendencies of
children.
Answer Point Value: 1.0 points
Answer Key: A
4
Mugging a well-dressed person because you need money is an example of
_______.

A. instrumental aggression.
B. relational aggression.
C. emotional aggression.
D. institutional aggression.
Answer Point Value: 1.0 points
Answer Key: A
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5
Through exposure to aggression, aggressive behaviour becomes:
A. more entertaining.

B. more expected.
C. more acceptable.
D. more arbitrary.
Answer Point Value: 1.0 points
Answer Key: C
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Part 2: Section B
True or false
Indicate whether the following statements are true or false.

6
Children who are physically disciplined for behaving aggressively tend to become
less aggressive.
True
False
Answer Point Value: 1.0 points
Answer Key: False
7
Exposure to violent television programmes in childhood is related to aggression early
in life.
True
False
Answer Point Value: 1.0 points
Answer Key: True
8
Instrumental aggressiveness means causing harm for the sake of causing harm.
True
False
Answer Point Value: 1.0 points
Answer Key: False
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Part 3: Section C
Fill in the blanks.
9
Aggression is ____ intended to ____ another individual.
Answer Point Value: 2.0 points
Answer Key: BEHAVIOUR, HARM
10
Instrumental aggression refers to aggression aiming for someone to have ____ gain.
Answer Point Value: 1.0 points
Answer Key: PERSONAL
11
Emotional aggression refers to ____ for the sake of harm.
Answer Point Value: 1.0 points
Answer Key: HARM
12
Serotonin is a ____ which ____ aggressive outbursts.
Answer Point Value: 2.0 points
Answer Key: NEUROTRANSMITTER, INHIBITS
13
Countries like Ecuador and Latvia have more violence than other countries like ____
and ____
Answer Point Value: 2.0 points
Answer Key: ALGERIA|CHILE|DENMARK|FRANCE|GERMANY|HONG KONG,
ALGERIA|CHILE|DENMARK|FRANCE|GERMANY|HONG KONG
14
Aggression differs in terms of gender, ____, and individual differences.
Answer Point Value: 1.0 points
Answer Key: CULTURE

189

Part 4: Section D
Write out an answer for each of the questions. Please pay attention to the mark allocation.
Answers should NOT exceed 50 words.

15
What can one do to have a positive affect on aggression?
Answer Point Value: 1.0 points
Model Short Answer: Show the aggressive person something that will make them
laugh (i.e. cartoons).
16
Name 3 physical factors that influence aggression.
Answer Point Value: 3.0 points
Model Short Answer: 1.The brain itself
2.Hormones
3.Neurotransmitters
4.Genes
17
Provide an example of negative reinforcement of aggression
Answer Point Value: 1.0 points
Model Short Answer: Tantrums or fighting an attacker/threat (where aggressive
behaviour is used to prevent an undesired outcome).
18
Aggressive behaviour can be modelled. Explain the cycle of modelled aggression.
Answer Point Value: 4.0 points
Model Short Answer: Because aggression is modelled, people who see aggression
are more likely to be aggressive, creating aggressive behaviour for others to see,
making others aggressive, providing aggressive behaviour that can be seen, etc.
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2.3 Comprehension Test 3 (Memo)
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Topic 3: Community
This assessment consists of a video, followed by four (4) sections of questions. The assessment
is timed, allowing you to watch the video once and answer all the questions which follow. Once
you click the “next” button you will not be able to return to the previous question. If you really
struggle to answer a question, skip it and continue with the test.

Assessment outcomes:

• explain what Community Psychology is;
• describe Bronfenbrenner’s ecological development perspective;
• define interdisciplinary cooperation;
• discuss the community psychologist as a facilitator of change.

Part 1: Section A
1
Risk and protective factors include:

A. jeans, mental health, strangers, and politics.
B. strangers, politics, money, and personality.
C. money, personality, mental health, and society.
D. genetics, physical health, culture, and personality.
Answer Point Value: 1.0 points
Answer Key: D
2
A community can be defined as:

A. separate people doing separate things.
B. a gathering of people who have nothing in common.
C. people who are inter-connected because of similarities they share.
D. people who are inter-connected because of differences they share.
Answer Point Value: 1.0 points
Answer Key: C
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3
Communities change because of:

A. changes in roles, settings, or both.
B. changes in roles only.
C. changes in the setting only.
D. changes do not occur at all.
Answer Point Value: 1.0 points
Answer Key: A
4
The aim of community psychology
is to: A. promote and preempt.

B. prevent and preview.
C. prevent and promote.
D. pre-empt and preview.
Answer Point Value: 1.0 points
Answer Key: C
5
The aim of community psychology is to understand people in their:
A. contents.

B. contexts.
C. co-texts.
D. convents.
Answer Point Value: 1.0 points
Answer Key: B
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Part 2: Section B
True of false
Indicate whether the following statements are true or false.
6
Promotion means that you anticipate something and then stop it before it happens.
True
False
Answer Point Value: 1.0 points
Answer Key: False
7
In a model for community interventions, collaboration with community roleplayers is
very important.
True
False
Answer Point Value: 1.0 points
Answer Key: True
8
In community psychology, prevention refers to preventing people from being healthy.
True
False
Answer Point Value: 1.0 points
Answer Key: False
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Part 3: Section C\
Fill in the blanks.
9
Bronfenbrenner’s ____ development model helps us understand how to ____
illhealth and ____ mental health.
Answer Point Value: 3.0 points
Answer Key: ECOLOGICAL, PREVENT, PROMOTE
10
When different ____ work together, it is called ____ cooperation.
Answer Point Value: 2.0 points
Answer Key: DISCIPLINES, INTERDISCIPLINARY
11
Bronfenbrenner expands on ____ to show how they relate to the whole ____.
Answer Point Value: 2.0 points
Answer Key: INDIVIDUALS, COMMUNITY|SOCIETY
12
Health promotion interventions in the meso system ____ and ____ within multiple
micro systems.
Answer Point Value: 2.0 points
Answer Key: MONITOR, INTERVENE
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Part 4: Section D
Write out an answer for each of the questions. Please pay attention to the mark allocation.
Answers should NOT exceed 100 words.

13
Name 3 different types of communities that one can be a part of, and provide an
example for each.
Answer Point Value: 6.0 points
Model Short Answer: 1. Culture: i.e. Zulu, Sesotho, etc.
2.

School: i.e. NWU

3.

Religion: i.e. Christian

4.

Country: i.e. South African

14
Name and define the four systems listed in Bronfenbrenner’s ecological
developmental perspective.
Answer Point Value: 8.0 points
Model Short Answer: 1. Micro: one-to-one / one-to-two relationships (dyadic/triadic
reciprocal relationships where people interact)
2.

Meso: a person’s accumulated micro system relationships.

3.

Exo: “more distil settings that impact on the developing person, but which do not
involve them as an active participant,including settings such as the school
governing body, parents’ place of work, neighbourhood or community development
board”.

4.

Macro: “refers to distil influences of a cultural and societal nature”.

15
Name the three things that community psychology wants to achieve.
Answer Point Value: 3.0 points
Model Short Answer: 1. Reduce risk
2.

Facilitate change

3.

Promote well-being
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16
Name the five things psychologists working in communities need to do.
Answer Point Value: 5.0 points
Model Short Answer: 1. To understand individuals in the context in which they
function,
2.

To emphasise interdisciplinary cooperation,

3.

Reduce risk,

4.

Facilitate change,

Promote well-being.
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Addendum 3
Post-session perception questionnaire
Please note that the format of the questionnaire is different due to the differences in
presentation format.
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Perceptions Questionnaire
*Required
1. Please provide your participant number. *
2. The video I just watched contained __________ subtitles. *
Mark only one oval.
Zero
Standard
Expanded

Please rate all the statements below on a scale of 1 to 5, where 1
indicates that you strongly disagree, and 5 means you strongly
agree.
1. I feel that watching the video made it easy to complete the comprehension test. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
2. After watching the video, I felt I could answer comprehension questions quickly. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
3. I feel that watching the video helped improve the quality of my answers. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
4. Using the video I just watched required a lot of mental effort. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
5. Using the video I just watched was often frustrating. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
6. Overall, I believe that the video I just watched was easy to use. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
7. Before watching this video, I was able to properly familiarise myself with the format. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
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8. It was easy for me to learn how to use this type of video. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
9. It was easy for me to remember how to use this type of video. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
10. Using the video I just watched is completely compatible with my current situation on
campus (I have a device to access the videos, an internet connection to download/watch the
videos, time for accessing the videos, etc.) *
Mark only one oval.
12345
Strongly disagree
Strongly agree
11. Using the video I just watched is completely compatible with my current situation off
campus (I have a device to access the videos, an internet connection to download/watch the
videos, time for accessing the videos, etc.) *
Mark only one oval.
12345
Strongly disagree
Strongly agree
12. Using videos like the one I just watched is compatible with my studies (I think videos like
this would be helpful in the modules I take). *
Mark only one oval.
12345
Strongly disagree
Strongly agree
13. I feel that videos like the one I just watched would make studying easier. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
14. I think that the video I just watched fits well with the way I like to study. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
15. Using videos like the one I just watched would reduce the amount of time it takes me to
study. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
16. Overall, I feel that videos like the one I just watched would be advantageous in my studies.
*Mark only one oval.
12345
Strongly disagree
Strongly agree
17. The advantages of using a video like the one I just watched are apparent to me (in terms of
learning and test taking). *
Mark only one oval.
12345
Strongly disagree
Strongly agree

200

18. It would be easy for me to explain the advantages of using videos like the one I just
watched. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
19. The disadvantages of using a video like the one I just watched are apparent to me (in
terms of learning and test taking). *
Mark only one oval.
12345
Strongly disagree
Strongly agree
20. It would be easy for me to explain the disadvantages of using videos like the one I just
watched. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
21. I would suggest that my classmates use this type of video in their studies. *
Mark only one oval.
12345
Strongly disagree
Strongly agree
22. Please provide any additional comments you have on the video you just watched
(optional).
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Addendum 4
Exit questionnaire
Please note that the format of the questionnaire is different due to the differences in
presentation format.

202

Exit Survey
*Required
1. Please provide your participant number: *

This survey aims to gain an understanding of your overall
experience in this study.
Please rate all the statements below on a scale of 1 to 5, where 1 indicates that you strongly disagree,
and 5 means you strongly agree.
1. My lecturers expect me to make use of additional resources (like educational videos with or
without subtitles) in my studies. *
Mark only one oval.
12345
Strongly disagree

Strongly agree

2. Although they might be helpful, using educational videos is NOT compulsory in my studies.
*Mark only one oval.
12345
Strongly disagree

Strongly agree

3. I would like to see more educational videos. *
Mark only one oval.
12345
Strongly disagree

Strongly agree

4. I felt comfortable using the videos in this study. *
Mark only one oval.
12345
Strongly disagree

Strongly agree

Read each statement below and indicate which subtitle format is best suited to the statement.
1. After watching videos with no, standard, and expanded subtitles, I prefer: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
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2. I would like to see more educational videos with: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
3. I felt like I learnt more when I watched the video with: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
4. I felt like I could answer comprehension questions easiest when I watched the video with: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
5. I feel that educational videos with __________ would be most beneficial to my studies. *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles

6. If recorded lectures became more readily available, I would like them to contain: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
7. I felt most comfortable using videos with: *
Mark only one oval.
no subtitles
standard subtitles
expanded subtitles
8. Please provide any additional comments you would like to make regarding your overall
experience of the three videos you watched during this study (optional).
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Addendum 5
Expanded subtitle access analysis tables
Please note that one table was filled in per participant, depending on which video they
watched in the expanded condition. The researcher chose not to include the filled-in
sheets as an addendum as these sheets provided the researcher’s personal notes and
observations, and the publication thereof could potentially flout the ethical
considerations the researcher has taken care to keep.
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Participant ___ Expansion Word Count (Video 1 - 00:17:16)

Expansion Number

Total word count Estimated Reading
for expansion
Time in Seconds
(Title+definition+i (words / 120wpm
mage)
* 60seconds)

1 - Attraction

22

11

2 - Extroversion and
Introversion

99

50

3 - Loneliness

20

10

4 - Proximity effect

9

5

5 - Mere exposure effect

29

15

6 - Proximity vs
exposure

112

56

7 - Cost of beauty

72

36

8 - Matching hypothesis

35

18

9 - Social exchange
theory

75

38

10 - Secure attachment

52

26

11 - 3 Attachment styles

167

84

12 - Anxious style

48

24

13 - Detached or
Avoidance style

53

27

14 - Liking

15

8

15 - Intimacy

16

8

16 - Infatuation

21

11

17 - Passion

17

9

18 - Commitment

11

6

19 - Cognitive
component

13

7

20 - Romantic love

15

8

21 - Fatuous love

27

14

22 - Companionate love

27

14

PART ___ Total
Access Time:
00:36:34:13

Part ___ Total
Access Time

NOTES:
Accessed:
Not accessed:
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Difference:
Was the expansion
Estimated vs Real
accessed at
reading time
120wpm?

Participant

Expansion Number

Expansion Word Count (Video 2 - 00:15:53)

Total word count Estimated Reading
for expansion
Time in Seconds
(Title+definition+i (words / 120wpm
mage)
* 60seconds)

1 - Aggression

20

10

2 - Social rejection

19

9,5

3 - Anger

25

12,5

11

5,5

9

4,5

6 - Figure 11.1

148

74

7 - Learnt behaviour

47

23,5

8 - Cycle of aggression

13

6,5

24

12

55

27,5

11 - Genes

8

4

12 - Testosterone

11

5,5

13 - Hormones

21

10,5

14 - Serotonin

31

15,5

15 - Neurotransmitter

18

9

16 - Figure 11.4

43

21,5

13

6,5

45

22,5

28

14

33

16,5

21 - Cognitiions

10

5

22 - Socialised

33

16,5

23 - Positive affect

12

6

24 - Executive
functions

59

29,5

25 - Frustration

23

11,5

26 - Displacement

71

35,5

27 - Catharisis

25

12,5

26

13

4 - Instrumental
aggressiveness
5 - Emotional
aggressiveness

9 - Origins of
aggression
10 - Evolutionary
perspective

17 - Modelled
behaviour
18 - Bandura's
experiment
19 - Positive
reinforcement
20 - Negative
reinforcement

28 - Frustrationaggression hypothesis
N OTES:

PART ___ Total
Access Time:
00:24:45:00

Part ___ Total
Access Time

Accessed:
Not accessed:
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Difference:
Was the expansion
Estimated vs Real
accessed?
reading time

Participant

Expansion Number

Expansion Word Count (Video 3 - 00:17:00)

Total word count Estimated Reading
for expansion
Time in Seconds
(Title+definition+i (words / 120wpm
mage)
* 60seconds)

1 - Community
psychology

28

14

2 - Community

36

18

3 - Interconnectedness

14

7

4 - Prevention

10

5

5 - Promotion

9

5

6 - Ecological

19

10

7 - Context

7

4

8 - Interdisciplinary
cooperation

21

11

9 - Occupational therapy

22

11

10 - Risk

71

36

11 - Well-being

27

14

12 - The ecological
development model

103

52

13 - Micro system

26

13

14 - Meso system

28

14

15 - Exo system

47

24

16 - Macro system

55

28

17 - Dyadic

8

4

18 - Reciprocal

39

20

19 - Protective
influences

90

45

20 - Intervention

15

8

21 - Distal

23

12

43

22

7

4

6

3

6

3

10

5

22 - Risk and protective
factors
23 - Individual
influences
24 - Interpersonal social
influences
25 - Community
influences
26 - Stuctural and
societal influences
NOTES:

PART ___ Total
Access Time:
00:33:51:08

Part ___ Total
Access Time

Accessed:
Not accessed:
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Difference:
Was the Expansion
Estimated vs Real
accessed?
reading time

Addendum 6
Effect Sizes for Data Obtained
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Test Score
Effect size
Condition

Zero

N

Mean

Std.
Deviation

Minimum

Maximum

Zero with
….

12

56,58

13,61

29

73

Standard 11

58,73

15,99

36

81

0,13

Expanded 10

57,5

10,42

40

75

0,07

Total

57,58

13,23

29

81

33

210

Standard
with….

0,08

Addendum 7
Video Addenda
Due to the nature of the expanded subtitled videos and the technological limitations at
present, the videos used in this study could not reasonably be presented in a DVD
addendum.

All of the videos used in the current study can be found by copying the link below into
your internet browser.

https://www.screencast.com/t/9Re1InDiygoG
Password: Addendum7Videos
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