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Abstract

Purpose This study investigates the effectiveness of using translanguaging for note-taking on students’ lecture
comprehension and retention by measuring their scores on two tests administered two weeks apart. Methods The
participants were English L2 Chinese graduate students (n = 101) studying in English-language programs in various
English-speaking countries at the time of the study. The study used a quasi-experimental three-arm parallel groups
design to compare the relative effects of three alternative approaches to note-taking (Chinese, English, and
translanguaging). All participants watched a five-minute English-language video without subtitles and took notes
using their assigned strategies. Then participants immediately took a comprehension test. After two weeks, partici-
pants took a retention test. Results The results showed that those taking notes in English only outperformed those
taking notes using Chinese only on low-level, fact-based questions in the comprehension test. There was no signif-
icant difference found among the three language groups (Chinese, English, and translanguaging) in other types of
questions (main topic questions and numerical questions) and the overall score. In the retention test, those taking
notes in English outperformed those taking notes in Chinese in the overall score and all question types except for
number-based questions, with the translanguaging groups also outperforming the Chinese group in fact-based ques-
tions. In addition, students’ previous study abroad experience was not found to impact students’ comprehension and
retention of the video lecture content. Conclusion It seems that translanguaging does not aid advanced L2 learners
in immersion contexts; instead, translanguaging may be more helpful for lower proficiency L2 learners.
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on translanguaging in academic writing. Also, Lewis et
al. (2012) and Duarte (2020) argued translanguaging
research lacks empirical evaluation of educational out-

1. Introduction

The discussion of using one’s first language (L1) comes. In his previous research of English for Aca-
in a second language (L2) classroom, such as in bilin- demic Purpose (EAP) students’ notes, Siegel (2016,
gual or immersion programs, is controversial. Somere-  2018) found that the students used a combination of L1
searchers have claimed that using L1 in an L2 immer- and L2 in their notes. Thus, he concludes that the appli-

sion setting can negatively impact the development of cation of translanguaging should be expanded to note-
L2. LaVan (2001) noticed that with more English used taking, which can be considered as a type of academic

in Spanish conversation, students started to produce writing. He argues that translanguaging in note-taking
“Spanglish”, and the accuracy of Spanish usage de- allows students to use all linguistic resource available
creased. Furthermore, some immigrant parents do not to them, potentially making it a more effective way to
want their children to learn their language, but instead take notes than staying in a single language (Siegel,
prefer their new country’s main language to be the chil- 2020). In addition, some translanguaging guides for ed-
dren’s native one (Jacobs, 1998; Brown, 2011; Good-  ucators provided translanguaging writing activities,
win, 2002). and claimed those activities would benefits students in

Translanguaging is one of the possible ways to im- writing without empirical evidence (Hesson et al., 2014;
plement this kind of instruction, as it allows multiple Celic & Seltzer, 2011). The current study will contrib-
languages to co-exist in learning. However, Siegel ute to the literature by addressing the lack of empirical
(2020) has claimed there is lack of empirical research studies on translanguaging in pedagogy. The aim in this
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dissertation is to investigate the effectiveness of using
translanguaging in writing through comparing students’
comprehension and retention of lecture content by
note-taking in their L1, L2 or combination of L1 and
L2.

Researchers have claimed that translanguaging as
an approach is lacking in the empirical evaluation of its
effectiveness on classroom strategies and educational
outcomes (Lewis et al., 2012; Conteh, 2018; Duarte,
2020); thus, the current study aims to fill this gap. One
of the specific goals of the study is to investigate the
educational effects of using translanguaging in note-
taking. Chalmers (2019) and Hopp et al. (2021) found
that a translanguaging approach did not boost or hinder
students’ vocabulary knowledge and foreign language
development. However, a translanguaging guide for ed-
ucators wrote by Hesson et al. (2014, p. 4) clearly stated
that “All students would benefit from the translanguag-
ing instructional contexts and strategies offered.” In ad-
dition, my study also investigates whether students’
study abroad experience has an impact on students’ ed-
ucational outcomes.

2. Literature Review

2.1. Bilingualism

Definitions of bilingualism “range from a native-
like competence in two languages to a minimal profi-
ciency in a second language” (Hamers et al., 2000, p.
7). According to Cummins (1980), people have had
misinterpretations about how bilingualism works in the
brain. The misconception hinged on the assumption
that there was limited linguistic capacity for each per-
son; thus, it was assumed bilingual speakers would
have language deficiencies compared to monolingual
speakers.

In response to these ideas, Cummins (1980) estab-
lished a model called Common Underlying Proficiency
(CUP) to illustrate the way languages operate in the bi-
lingual brain. It imagines linguistic competence as a
single balloon with two channels attached to it. (Cum-
mins, 1980). One channel represents L1 linguistic de-
velopment; the other, L2 linguistic development. The
underlying language proficiency from both languages
are shared in one balloon, meaning that L1 literacy abil-
ity, for example, can support L2 literacy development.
In addition, Cognitive/Academic Language Profi-
ciency (CALP) refers to the skills that people use in real
and informal academic settings (Cummins, 1980).
CALP is essential to bilinguals’ language development
because elements of CALP learned through either L1
or L2 do not need to be re-learned in the other language.
Cummins (2001) provides an example to support this
idea. Students who learned to tell the time in their first
language also acquire the concept of telling time in any
of their languages. When they need to tell time in their
second language, they do not need to re-learn the con-
cept of telling time, instead “they simply need to ac-
quire new labels, or ‘surface structures,’ for an intellec-
tual skill they have already learned” (Cummins, 2001,
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p-18). This mutually supportive relationship between
L1 and L2 is called the “Linguistic Interdependence
Hypothesis” (Cummins, 1979). Cummins (1981) fur-
ther defined the linguistic interdependence hypothesis
as the fact that increased proficiency in L1 can lead to
increased proficiency in L2, provided that learners have
adequate exposure to L2. Furthermore, in both bilin-
gual and immersion programs, both minority and ma-
jority students benefit in their language abilities from
minority language instruction (Cummins, 1981). In
sum, Cummins’s theory argues that the development of
two languages in a bilingual brain are mutually sup-
portive of each other.

2.2. Cognitive load theory

Cognitive Load Theory, a framework introduced
by Sweller (1988) to explain the difficulties encoun-
tered generally in problem solving as a task. Chandler
and Sweller (1991, p. 294) provided a simple definition:
“Cognitive load theory is concerned with the manner in
which cognitive resources are focused and used during
learning and problem solving.” Cooper (1998, p. 11)
also describe Cognitive Load Theory, and refer to it as
“the total amount of mental activity imposed [by vari-
ous tasks] on working memory at an instance in time.”
In general, working (or short-term) memory is limited
both in capacity and time when encountering new in-
formation (Sweller, 2005). However, long-term
memory’s capacity is huge (Sweller, 2005) and infor-
mation can generally be retrieved when needed
(Sweller et al., 1998). In the realm of learning, Cogni-
tive Load Theory becomes relevant when trying to un-
derstand how best to move information from working
memory to long-term memory without overloading the
cognitive system. The next section illustrates examples
of how using L1 in an L2 classroom environment can
lighten the cognitive loads on students.

2.3. Cognitive load in note-taking

The advantages of taking notes in academic lec-
tures have been supported by much research (Williams
et al., 2013; Hartley, 2002; Suritsky & Hughes, 1991;
Laidlaw et al., 1993; Kiewra et al., 1995). Taking notes
can enhance individuals’ memory and retention and can
lead to a deeper understanding of the information (Sa-
kurai, 2018; Kiewra, 1987). Notes also act as an addi-
tional resource for individuals to use in preparing for
exams and reviewing concepts (Sakurai, 2018). How-
ever, taking notes while understanding the lecture at the
same time is not an easy task, even when in a com-
pletely monolingual environment, and the quality of
notes can decrease due to the distraction of compre-
hending lecture content (Clark et al., 2013). According
to Piolat et al. (2005), note-taking is always under the
time pressure of the lecturer’s speech rate; speech speed
is around 2 to 3 words per second, but writing speed is
around only 0.2 to 0.3 words per second (Piolat et
al.,2005). Thus, we can assume that note-taking is
harder for students when lecture is in their L2 and tak-
ing notes in their L2 rather than their L1, simply be-
cause of the higher cognitive load necessitated (Piolat
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et al., 2008).

Some researchers have taken interest in how tak-
ing notes in one’s L1 or one’s L2 influences educational
outcomes (Park, 2019; Tsai-Fu et al., 2010; Siegel,
2020); however, there are no previous studies on using
a combination of languages to take notes. Tsai-Fu et al.
(2010) conducted a study to investigate the differences
in comprehension of English-language short conversa-
tions and long lectures between college students who
took notes in their native Mandarin or non-native Eng-
lish. The results showed that note-taking languages af-
fected students’ comprehension of both the short con-
versation and long lecture; specifically, taking notes in
English seemed to allow students to capture more con-
tent and do better on the test.

In contrast, Park (2019) found different results
from Tsai-Fu et al.’s (2010) study. This study also
aimed to look at the differences in lecture comprehen-
sion and note quality between groups taking notes in L1
or L2. The participants were college-age native Korean
speakers who spoke English as an L2 and were taking
English medium instruction (EMI) college courses.
Both groups watched two 12-minute lectures and took
notes at the same time. After each video, they reviewed
their notes, and took a 10-minute comprehension test.
The results show that there was no significant differ-
ence between the comprehension level and note quality
based on different note-taking languages, which contra-
dicts Tsai-Fu et al.’s (2010) study. One possible reason
is that all participants in Tsai-Fu et al.’s (2010) are col-
lege students majoring in English, which may have
made their English skills more advanced than those of
the participants in Park’s study (2019), whose partici-
pants were from various majors that may not always
require high English proficiency. This explanation
would fall in line with the prediction in section 2.4.1
that advanced L2 speakers might perform better in their
L2 than in their L1 when taking notes in L2 lecture.

2.4. Translanguaging theory

The term translanguaging was calqued from the
Welsh term trawsieithu by Williams (1994), who
viewed it as “a pedagogical practice where students are
asked to alternate languages for the purposes of recep-
tive or productive use” (Garcia & Wei, 2014, p. 20). For
instance, in Williams’ case, Welsh-English bilingual
teachers might use English textbooks and language to
instruct the class, students can read in English as an in-
put, but they are asked to use Welsh as an output (writ-
ing short paragraphs or summaries in Welsh) and vice
versa (Vaish, 2020). A more current definition of
translanguaging in pedagogy is “the act performed by
bilinguals of accessing different linguistic features or
various modes of what are described as autonomous
languages, in order to maximize communicative poten-
tial” (Garcia, 2009, p. 140). In addition, it has been used
as a more recent conceptualization of bilingualism
(Garcia, 2009); however, translanguaging goes beyond
the idea of bilingualism in pedagogy, as it “is a more
encompassing and transformative concept than bilin-
gualism” (Garcia & Wei, 2014, p. 70). First, bilingual
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education is often wary of the usage of each language
contexts, whether they be classrooms, communities, or
nation-states. However, nowadays, the boundary of
specific language use in specific communities has been
weakened, and the world has more diverse and dynamic
human interaction than ever before.

As translanguaging has become more popular, it
has been applied mostly to migrant and minority lan-
guages in pedagogical settings in order to advocate for
linguistic minorities (Cenoz, 2017), to better under-
stand lesson content (Creese & Blackledge, 2010), and
to improve literacy ability (Hornberger & Link, 2012)
and overall language learning (Mary & Young, 2017).
However, Duarte (2020) reported that there is lack of
research focused on translanguaging’s actual influence
on educational outcomes, which is also supported by
Lewis et al. (2012) and Conteh (2018). Beyond this,
some educators have claimed that translanguaging
lacks a clear definition and it is too idealistic to apply
to a classroom (Ticheloven, 2016, as cited in Duarte,
2020). However, Duarte (2020) and Giinther-van der
Meij et al. (2020) observed multiple translanguaging
classrooms, evaluating the various functions of
translanguaging across the programs and the goals they
achieved.

In addition, Giinther-van der Meij et al. (2020) and
Duarte (2020) showed the functions that translanguag-
ing has and what goals it can achieve in a natural peda-
gogical setting. These include anything from support-
ing minority students’ identities to increasing compre-
hension of the content. However, while the functions of
translanguaging are admirable, its effectiveness on ac-
ademic outcomes still needs to be explored further, as
there have only been qualitative claims of academic im-
provement by students in a translanguaging program.

3.Methodology

3.1. Research questions

The current empirical studies claim that using
translanguaging is helpful to students’ writing skills,
but these studies did not empirically test the effect of
translanguaging approaches on educational outcomes.
As Siegel (2020) suggested, future research should in-
vestigate translanguaging in note-taking, and the cur-
rent study aims to do just that. This study aims to inves-
tigate the difference in comprehension and retention of
L2 lecture information based on using translanguaging
or a single language (L1 or L2) to take notes. In other
words, will students perform better when they use all
their linguistic resources compared to when they use
only one linguistic resource? In addition, this study also
aims to investigate how students’ undergraduate study
experience affects their comprehension and retention
ability of English lecture. The research questions guid-
ing these aims are as follows:

1. What are the relative effects of Chinese university
students using Chinese, English, or their choice of
Chinese and/or English (translanguaging) to take
notes while listening to a short video lecture on: a)
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comprehension of the lecture content; b) retention
of the knowledge; and c) the quality of the notes?
Are the scores of comprehension and retention
tests affected by students’ undergraduate experi-
ence in study abroad?

3.2. Research hypotheses

RQI predictions:

If taking notes in Chinese is the most effective lan-
guage, it means using L1 to take notes requires students
to use much cognitive load in understanding, translat-
ing, and paraphrasing the lecture content. This process
makes students encode the knowledge well in their
memory.

If taking notes in English is the most effective lan-
guage, it means transcribing (listening L2 and write
notes down in L2) use little cognitive load. Students
can use more cognitive load on listening and compre-
hension of the lecture material.

If taking notes in translanguaging is the most ef-
fective way, it means the least cognitive load is used
when students have all linguistic resources available to
them instead of stick to one language.

RQ?2 predictions:

Students who studied both abroad and in China
should outperform the other two groups in both the
comprehension and retention tests because they have
the experience in taking notes in both L1 and L2 in col-
lege.

3.3. Research design: quasi-experimental ap-
proach

A quasi-experimental design (Gopalan et al., 2020)
was used for several reasons. Firstly, the self-selection
of the participants as volunteers and the snowballing
recruitment methods make it impossible to fully ran-
domize those who joined. Participants were recruited
through social media by using the snowballing method
(see Appendix A), where some subjects who agreed to
participate the study later invited their acquaintances to
be participants as well. Also, some of subjects shared
the advertisement for the study to their social media ac-
count in order to recruit more people to participate. It
was also impossible to blind participants to the inter-
vention they were assigned, as they needed to know
with which language(s) they were assigned to take
notes. Lastly, the participants were only quasi-ran-
domly assigned to their specific interventions, English
Only Group, Chinese Only Group, and Translanguag-
ing Group.

3.4. Participants

Fifty-seven potential participants’ information
was collected through a language background question-
naire (See Table 3.1, 3.2, & 3.3). The population of fo-
cus was L2 English/ L1 Chinese graduate students who
were studying in an English-speaking country using
English as a medium of instruction at the time of the
study. Of this population, only participants in graduate
programs in the UK, US, and Singapore were sampled
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due to affiliation with the author. All had begun learn-
ing English formally by at least 10 years of age. Partic-
ipants were selected based on their linguistic and edu-
cational background. First, all participants attended
middle school, primary school, and kindergarten in
China. This ensured all participants have proficiency in
Chinese literacy skills, making them able to take notes
in Chinese. Second, all participants had an undergrad-
uate degree earned in various programs, conducted in
China, in English-speaking countries, or in both. Lastly,
they had to be studying in an English-language gradu-
ate program at the time of the study, which was taken
to indicate English language skills sufficient to take
notes and understand the content of the video. The de-
tailed information of the participants who actually com-
pleted the entire experiment will be presented as a part
of the questionnaire results in Chapter 4 (see Figure
4.1).

Table 3.1. Participant’s language instruction back-

ground
T e ooty o) High sehool UM agter php
CMI in China 55 55 54 47 25
EMI & CMI 1 13
EMI oversea 1 3 19 57 15
EMI in China 2 2 2 6
Table 3.2. Note taking habits
Always Often Sometimes Seldom Never
Elementary 5 15 23 13 1
Middle 13 20 16 4 4
High 25 21 9 1 1
Undergrad 14 25 11 6 1
Master 16 17 18 6 0
PhD 4 3 6 2 0

Table 3.3. Language usage of note taking

English Chinese translanguaging

Elementary school 0 53 4
Middle school 0 36 21
High school 3 34 20
Undergraduate 18 12 27
Master 21 8 28

PhD 11 1 3

3.5. Allocation

There are two different allocation approaches that
were conducted for different analyses of this study. The
first allocation approach was designed for the RQI,
which analyzed the relative effects of using different
languages to take notes on lecture content understand-
ing, knowledge retention, and note quality. In attempt-
ing to balance the three interventions with participants
from different educational backgrounds, the following
allocation approach was used. Participants were first
stratified into three undergraduate language experience
groups based on their responses provided in the back-
ground questionnaire. These three strata were “Under-
grad in China only,” “Undergrad in English only,” and
“Undergrad in both China and abroad.” The top 33% of
each stratum was allocated to the “English intervention
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group.” The middle 33% of each stratum was allocated
to the “Chinese intervention group." The last 33% of
each stratum was allocated to the "translanguaging in-
tervention group.”

The second allocation approach was designed for
RQ2, which analyzed the relative effects of previous
study abroad experience on knowledge comprehension
and retention test scores. Participants were allocated to
three intervention groups based on their undergraduate
experience: “Undergrad in China only,” “Undergrad in
English only,” and “Undergrad in both China and
abroad.” See Table 4.1 and Figure 4.1 in Chapter 4 be-
low for a full breakdown of the allocations used.

3.6. Interventions

Three interventions were compared. First, all par-
ticipants completed the language background question-
naire. The survey link was distributed through the so-
cial media application WeChat, with each participant
entering their assigned experimental ID number. Each
group was instructed to take notes using Chinese, Eng-
lish, or translanguaging. In the note-taking phase, all
participants watched a five-minute English-language
video while taking notes simultaneously with pen and
paper. They were only allowed to watch the video once
and without any subtitles. Afterwards, in the review
phase, they had four minutes to review the notes they
took to prepare for the post-test. After this, a notifica-
tion appeared to remind them to put away their notes
and to not look at them during the comprehension test.
They were allowed to finish the test at their own pace.
In the feedback phase, participants could write down
how they felt about the comprehension test to under-
stand the participants’ perception of the task. Lastly, all
participants were required to send images of their notes
to the researcher for the second phase of the study. After
two weeks, the participants received a new link to the
delayed retention test. Each participant had five
minutes to review the images of their own notes from
the initial note-taking phase. The notes disappeared af-
ter five minutes; then, participants could finish the re-
tention test at their own pace.

3.7. Materials
3.7.1. Test administration and data collection

Qualtrics (Barnhoorn et al., 2015) was used for
multiple aspects of this this study. It was used to make,
distribute, and collect the participant information sheet
(see Appendix B), the consent form (see Appendix C),
the language background questionnaire (see Appendix
D), and the comprehension/retention test (see Appen-
dix E). Qualtrics is popular for researchers to use for
non-interactive online experiments (Molnar, 2019).
Specially, due to the COVID-19 pandemic, there were
many restrictions on in-person meetings, making an
online experiment software like Qualtrics perfect for
this circumstance.
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3.7.2. Language background questionnaire

All participants completed a Language Back-
ground Questionnaire before participating in the other
two tests. The main goal of the questionnaire was to en-
sure eligibility for the study and to investigate partici-
pants’ previous experiences with studying abroad dur-
ing their undergraduate education. Those who took the
questionnaire but were ineligible for the study were ex-
cluded before the allocation. The questionnaire was
structured into eight sections. The first section covered
basic information, containing questions on native lan-
guage, second language, highest degree earned, current
degree program and subject, and age at which they be-
gan learning English. The remaining sections focused
on their previous language instruction experience, cov-
ering kindergarten, elementary school, middle school,
high school, undergraduate program, master’s program,
and/or Ph.D. program.

3.7.3.Video lecture

The video used in this experiment is from the
TED-Ed (2021) YouTube channel. The length of the
video is 5:03 minutes with 2.16 words per second and
embedded in the experiment through Qualtrics (see Ap-
pendix F). The video features a presentation about the
history of concrete, the way modern concrete has con-
tributed to carbon dioxide emissions, and solutions to
solve these problems. This content was chosen because
the speech rate is similar to lecture speech, allowing
participants to take notes. Also, the vocabulary in the
video was not overly academic, which made it fair for
participants with different academic backgrounds. The
topic discussed was not entirely unfamiliar to Chinese
students, but the proposed solutions for the issues were.
The video was downloaded from YouTube and embed-
ded before the comprehension test to make sure all par-
ticipants watched the video without subtitles in any lan-
guage. All participants were told they could watch the
video only once.

3.7.4. Comprehension and retention tests

The comprehension and retention tests in this
study were identical and were partially adapted from
Park’s (2019) study, which used different types of ques-
tions to measure participants’ comprehension and re-
tention ability of various aspects of the lecture. Both
tests used the same 22 questions in the same order,
which were designed to cover all the information pre-
sented in the video. The questions were broken into
three types: seven numerical questions, nine factual
questions, and six main topic questions. Numerical
questions asked specifically about numbers mentioned
in the video, such as asking how many ingredients there
are in cement and what percentage of emissions are
produced by refrigerating. See Appendix E below for
the full list of test questions.
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3.8. Analysis strategy
3.8.1. Comprehension and retention test scoring

Both comprehension and retention tests used the
same questions. All three types of questions were
scored by the researcher in the same way, based on how
much correct information each question contained. For
example, the question “what are the four ingredients of
concrete?” was worth four points, because participants
needed to answer with four ingredients, each being
worth one point. If the participants did not answer the
exact word from the video, but wrote a correct synonym,
it was counted as correct as well, such as writing
“greenhouse effect” instead of “global warming.” For a
full breakdown of the scoring used and acceptable an-
swers (including main words, but not their synonyms),
see Appendix E below. While this was the strategy for
scoring, the participants were not aware of the amount
of information required for full credit.

3.8.2. Note Quality Standard

There were two main criteria for evaluating par-
ticipants’ note quality: total word count and answera-
bility. The standard for total English word count was
adapted from Chaudron et al. (1988 as cited in Clerchan,
1995, p. 140; Chaudron, 1994; Dunkel, 1988); the def-
inition of “word” in this study is “all orthographic units
with spaces on each side” (except symbols and num-
bers). Numbers were not included as a part of the word
count because it is hard to decide which language it be-
longs to when analyzing notes taken using
translanguaging. For Mandarin note-taking, individual
characters were counted as a word only if they were not
a part of a compound, while compound words made of
two or more characters were also counted as single
words. For example, the compound “fiif” (manufac-
turing) counted as one word because “ffill” and “i%&” as
individual characters are not interpretable given the
context. However, “JI” (add) and “#” (hot) counted
as two words because they have individual meanings in
their contexts, and they are not a part of a compound in
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this case. Higher total word count was taken as an indi-
cation of lower cognitive load, showing how much in-
formation participants accessed by using the assigned
note-taking language. The answerability criterion was
adopted from Chaudron et al. (1994; Dunkel, 1988). It
evaluates the number of word units that can be used to
answer the questions on the comprehension and reten-
tion test, which indicates the usefulness of the notes.
The third criterion is the proportion of each language
used in translanguaging. The aim of this criterion is to
find out which language was preferred when all linguis-
tic resources were available to the note-takers.

3.9. Ethical considerations

The study was conducted in line with standard eth-
ics guidance in the UK (BERA 2018) and approved by
the University of Oxford’s Central University Research
Ethics Committee (CUREC) (see Appendix K).

4. Results

4.1. Recruitment / Group Analysis

All participants were recruited through social me-
dia and snowball sampling. Sixty-two participants
completed the language background survey; however,
five were not qualified as they were studying at Chinese
universities, and another five were dropped due to lack
of interest. Thus, 52 participants were recruited and
randomly allocated to one of the three intervention
groups. Following randomization, one participant was
disqualified for not following instructions, having
watched the video multiple times instead of just once.
Another participant did only the comprehension test but
was still included the analysis of the comprehension
test results. This left 51 participants for the comprehen-
sion test analysis and 50 participants who did both the
comprehension and retention tests. See Figure 4.1 be-
low, where a CONSORT flow diagram shows the reten-
tion of participants through the trial.
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Assessed for eligibility n = 62

Y

Excludedn=5
* Not meeting inclusion criteria
n=5

Randomized n=57

v v v
Allocated to Chinese intervention n = Allocated to English intervention n = Allocated to Translanguaging
19 20 interventionn =18
Received Phase 1 intervention n=17 Received allocated intervention n = 17 Received allocated intervention
e Quitted from the experiment e Quitted from the experimentn || n=18
n=2 =3

v v v

Comprehension Test Comprehension Test Comprehension Test

Assessed n =17

Assessed n =17

Assessed n =18

: .

A\

Comprehension Test
Analyzed n=17

Comprehension Test
Analyzed n =16

e Not following the study instruction, which
watched the video twice n = 1;

Comprehension Test
Analyzed n =18

! '

\

Received Phase 2
interventionn =17

Received Phase 2
intervention n = 16

Received Phase 2
intervention n =18

v

Retention Test
Assessed n = 15

Retention Test

Assessed n =17 =1

e Did not participant in the retention test (Phrase 2) n

v

Retention Test
Assessed n = 18

’ .

A

Retention Test
Analyzedn=17

Retention Test
Analyzed n=15

Retention Test
Analyzed n =18

Figure 4.1. CONSORT Flow diagram

4.2. Participants’ information

The questionnaire gathered participants’ basic in-
formation and linguistic and education background.
Participants consisted of 19 males and 32 females.
Their age ranged from 21 to 39 years old, with an aver-
age of 23.9 years old. As for majors, 29 studied social
sciences, 18 studied natural sciences, and four studied
business. All participants said that their first language
was Mandarin Chinese and had been learning English
as a foreign language at least since elementary school
around the age of six. There were 25 participants who
completed their undergraduate degree in Chinese uni-
versities. These demographic results are presented be-
low in Table 4.1. Three groups were originally evenly
allocated based on undergrad study experience. How-
ever, due to some participants quitting the experiment
after group allocation and material distribution, the fi-
nal group allocation was not balanced.

Table 4.1. Participant’s undergraduate education
background information and their current majors

Instruction lan-

suage Chinese only English only Translanguaging
EMI 4 7 6
CMI 10 8 7
EMI & CMI 3 1 5
Gender M=7,F=10 M=35F=I11 M=7,F=I1
Age M=24471,SD= M=23.533,SD= M=23.722,SD=
4.064 1.407 2.469
Social Science =9 Social Science = 10 Social Science = 10
Major Science = 6 Science = 6 Science = 6

Business = 2 Business =0 Business =2

4.3. Comprehension test

The first part of RQ1 concerned exploring the ef-
fects of taking notes using different languages on stu-
dents’ content comprehension. Total scores and the sub-
set scores of different types of questions were analyzed
separately to see if note-taking language had a different
influence based on the types of information. Main topic
questions focus on conceptual information, factual
questions focus on detailed information, and numerical
questions focus on numerical information. In this
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section, all data were analyzed via a one-way ANOVA,
as the study compared scores across three different in-
tervention groups. Before running the ANOVA, there
were several issues that needed to be considered: sig-
nificant outliers, normally distributed data, and homo-
geneity of variances (Field, 2013). Outliers were visu-
alized with a boxplot, and measured with a sensitivity
analysis (Figure 4.2, 4.3, 4.4 & 4.5). None of the outli-
ers were found to affect the normal distribution of da-
tasets regardless of question types. This was deter-
mined by skewness and kurtosis, as this experiment had
a small sample (as recommended by Kim, 2013). (see
Appendix J.1 & J.2 for SPSS ANOVA results); thus,
they are included in the analysis. According to Kim
(2013), for sample sizes smaller than 50 participants,
skewness and kurtosis values are between + 1.96 can
represent normal distribution. Additionally, Levene’s
test was used to test the assumption of homogeneity.
When the assumption of homogeneity was met and the
ANOVA result showed significant difference (p < 0.05),
a post hoc Tukey test was used to determine where that
significant difference was, following the recommenda-
tion of Field (2013). In the Tukey test, a p-value of <
0.05 indicates that there is a significant difference be-
tween the two groups.

25.00
20.00
15.00

1000

Total scores

English Chinese Translanguage

Language

Figure 4.2. Points earned (out of 26) for all questions
on the comprehension test by language
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Figure 4.3. Points earned (out of seven) for main
topic questions on the comprehension test by lan-
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Figure 4.4. Points earned (out of 12) for factual ques-
tions on the comprehension test by language

AL

English
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Figure 4.5. Points earned (out of seven) for numerical
questions on the comprehension test by language

4.3.1. Total scores

The boxplot (Figure 4.2) above showed no signif-
icant outliers for any of the three intervention groups.
The results of both skewness and kurtosis values were
within the range of + 1.96, meaning the data were nor-
mally distributed (Table 4.2) (Kim, 2013). Also, the re-
sult of homogeneity of variances was p = 0.88, which
means variance was not significantly different among
the groups. An ANOVA was conducted, showing no
significant difference among the interventions (p =
0.34). The total scores on the comprehension test were
English Only Group (M = 13.31, SD 4.36),
Translanguaging Group (M = 11.89, SD = 4.43), and
Chinese Only Group (M= 11.18, SD =3.75) (Table 4.2).
The one-way ANOVA revealed that there was no sig-
nificant difference in scores between the three interven-
tion groups F (2, 48) = 1.10, p = 0.34 (Table 4.3).
Therefore, we retain the null hypothesis, and reject the
experimental hypothesis. In sum, using different lan-
guages to take notes did not influence the outcome of
comprehension test overall outcome.

Table 4.2. Total scores of the comprehension test

Groups M SD  Skewness Kurtosis

English 13313 4362  -0.076 0.203

Chinese 11.177 3.746  -0.464 -0.118
Translanguaging 11.889 4.431 -0.077 -0.338
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Table 4.3. Results of one-way independent ANOVA
of the total scores of comprehension test

SS df MS F p
Between 38.824 2 19.412  1.104 0.340
Groups
Within  843.686 48  17.577
Groups
Total  882.510 50

4.3.2. Scores of Main Topic Questions

Another one-way ANOVA was used to measure
whether participants using different languages to take
notes performed differently on the main topic questions
of the comprehension test. Two outliers assessed via
visual inspection of boxplots, necessitating a sensitivity
analysis, which concluded that the outliers did not af-
fect the overall results (Appendix J.1). Also, homoge-
neity of variance was p = 0.83, which means variance
was not statistically significantly different. Since the
ANOVA showed no significant differences among the
groups, there was no need to run additional Tukey test.
The main topic questions’ scores of English Only
Group (M = 3.56, SD = 1.41), Translanguaging Group
(M =3.44, SD = 1.25), and Chinese Only Group (M =
3.18, SD = 1.38), but there was not significant differ-
ence between these language groups F (2, 48) = 0.360,
p = 0.699 (Table 4.4 & 4.5). Therefore, we retain the
null hypothesis, and reject the experimental hypothesis.
In short, using different languages to take note did not
influence participants understanding of the main topics.

Table 4.4. Main topic questions’ scores of the com-
prehension test

Groups M  SD Skewness Kurtosis
English 3.563 1.413 0.098  -0.297
Chinese 3.177 1.380 0.129  -0.395
Translanguaging 3.444 1.247  0.244 0.033

Table 4.5. Results of one-way independent ANOVA
of the main topic questions’ scores of the compre-
hension test

SS df MS F p
Between  1.304 2 0.652 0360  0.699
Groups
Within  86.853 48  1.809
Groups
Total 88.157 50

4.3.3. Scores of factual questions

Another one-way ANOVA was used to determine
whether participants using different languages to take
notes had various outcome on factual questions in the
comprehension test. Based on visual inspection of the
boxplots, there was one outlier, necessitating a sensitiv-
ity analysis, which showed that the outliers did not af-
fect the overall results (Appendix J.2). Therefore, the
outlier was kept in the data. Homogeneity of variance
was confirmed by Levene’s test (p = 0.41). Scores were
English Only Group (M = 6.56, SD = 2.28),
Translanguaging Group (M = 4.94, SD = 2.13), and
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Chinese Only Group (M = 4.77, SD = 1.82), and there
was a significant difference between these language
groups F'(2,48)=3.72, p=0.032, #°=0.13 (Table 4.6
& 4.7). In a post hoc analysis, a Tukey test showed a
difference in factual questions’ score only between the
English and Chinese Only Groups (1.80, 95% CI[0.04,
3.55], p=0.043). Therefore, we retain the experimental
hypothesis and reject the null hypothesis. Overall, tak-
ing notes in English appeared to be more effective than
taking notes in Chinese for comprehension of specific
facts from the video lecture.

Table 4.6. Factual questions’ scores of the compre-
hension test

Groups M  SD Skewness Kurtosis

English 6.563 2.279  0.776 0.491

Chinese 4.765 1.821 -1.013 1.536
Translanguaging 4.944 2.127 -0.125  -1.110

Table 4.7. Results of one-way independent ANOVA
of the factual questions’ scores of the comprehen-

sion test
SS df  MS F p n?
Between 32216 2 16.108 3.718 0.032 0.134
Groups
Within  207.941 48 4.332
Groups
Total  240.157 50

4.3.4. Scores of numerical questions

The numerical questions’ scores were analyzed
through a one-way ANOVA. The numerical questions
focus information related to numbers in the video lec-
ture. Based on a visual inspection of the boxplot, there
were no outliers. The data were normally distributed
based on a calculation of skewness and kurtosis (Table
4.8), Also, homogeneity of variances was determined
using Levene’s test, which found that the variance was
equal (p = 0.75). The numerical questions’ scores were
English Only Group (M = 3.19, SD = 1.97),
Translanguaging Group (M = 3.5, SD =2.15), and Chi-
nese Only Group (M = 3.24, SD = 2.22), but there was
no significant difference among these language groups
F(2,48)=0.109, p=0.90 (Table 4.8 & 4.9). As aresult,
we retain the null hypothesis, and reject the experi-
mental hypothesis. In short, using different languages
to take notes did not affect participants understanding
of the numerical information.

Table 4.8. Numerical questions’ scores of the com-
prehension test

Groups M SD  Skewness Kurtosis

English 3.188 1.973 -0.416 -0.675

Chinese 3.235 2223 -0.181 -1.120
Translanguaging 3.500 2.149 0.060 -0.711
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Table 4.9. Results of one-way independent ANOVA
of the numerical questions’ scores of the comprehen-
sion test

SS df MS F p
Between Groups 0.984 2 0.492 0.109 0.897
Within Groups 215.996 48 4.500
Total 216.980 50

4.4. Retention test

The tools that used to analyze outliers and normal-
ity are as same as 4.3 section. The results of outliers
accessed by boxplot were listed below (Figure 4.10,
4.11,4.12 & 4.13). The four outliers in the total scores’
dataset did not affect the overall results, as assessed by
a sensitivity analysis (see Appendix J.3). However,
both standard ANOVAs and modified Welch ANOVAs
were used for analyzing different types of questions due
to the assumption of homogeneity of variance not being
met in some cases. In addition to the Tukey test, the
Games-Howell test was also used in this section. The
Games-Howell test was used for comparing scores be-
tween groups when homogeneity of variances was not
met (Field, 2013). As mentioned earlier, the retention
test results include 17 participants for the Chinese
group, 15 participants for the English group, and 18
participants for the Translanguaging group, differing
from the comprehension group.
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Figure 4.10. Points earned (out of 26) for all ques-
tions on the retention test by language
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Figure 4.11. Points earned (out of seven) for main
topic questions on the retention test by language
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Figure 4.12. Points earned (out of 12) for factual
questions on the retention test by language
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Figure 4.13. Points earned (out of seven) for numeri-
cal questions on the retention test by language

4.4.1. Total scores

A one-way Welch ANOVA was run to see whether
participants using different languages to take notes dif-
fer in how well they do on the retention test’s overall
scores. The reason for using this kind of ANOVA is due
to the heterogeneity of variances in the data (Levene’s
test shows p <0.05 (p = 0.028)). When homogeneity of
variance was violated, a modified version of ANOVA
(Welch) should be used (Field, 2013). The values of
skewness and kurtosis were within the range of = 1.96,
which means the data were normally distributed (Table
4.10). The total score of the retention test were: English
Only Group (M = 15.067, SD = 3.634), Translanguag-
ing Group (M = 12.889, SD = 6.018), and Chinese Only
Group (M = 10.824, SD = 4.217). Since the result of
Welch test was significant F (2, 31.091) = 4.586, p
=0.018, #? = 0.12 (Table 4.11), a Games-Howell test
was used to examine the difference between groups. It
showed that only the differences in total score between
the Chinese Only Group and the English Only Group
(4.234, 95% CI1 [0.821, 7.664], p = 0.013) were statis-
tically significant. Therefore, we retain the experi-
mental hypothesis, and reject the null hypothesis. In
summary, taking notes in English appeared to be more
effective than taking notes in Chinese for overall reten-
tion of the lecture information.
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Table 4.10. Total scores of the retention test

Groups M SD  Skewness Kurtosis

English 15.067 3.634 -0.206 -1.610

Chinese 10.824 4217 0.315 0.768
Translanguaging 12.889 6.018 -0.204 -1.209

Table 4.11. Results of Welch ANOVA of the total
scores of the retention test

Statistic  df1 dr
4.586 2 31.091

P
0.018

Welch

4.4.2. Scores of main topic questions

A one-way Welch ANOVA was implemented to
investigate whether participants using different lan-
guages to take notes have various performance on main
topic questions. Again, there was a heterogeneity of
variance as shown by Levene’s test (p < 0.05), which
required the use of the Welch ANOVA. The skewness
and kurtosis values, which were in between + 1.96, in-

dicating the data were normally distributed (Table 4.12).

Also, based on the boxplot there were no outliers. The
scores for main topic questions were: English Only (M
= 4.467, SD = 1.246), Translanguaging Group (M =
3.722, SD = 1.903), and Chinese Only Group (M = 3,
SD = 1.118). Because of the result of Welch ANOVA
was significant F' (2, 30.431) = 5.971, p =0.006, »? =
0.14 (Table 4.13), a Games-Howell test was used to ex-
amine the difference between groups. It showed that
only the main topic questions’ scores of the Chinese
Only and English Only Groups (1.467, 95% CI [0.426,
2.507], p = 0.004) was significantly different. As a re-
sult, we retain the experimental hypothesis, and reject
the null hypothesis.

Table 4.12. Main topic questions’ scores of the reten-

tion test
Groups M SD  Skewness Kurtosis
English 4467 1.246 0.215 -1.650
Chinese 3.000 1.118 -0.304 -0.393
Translanguaging  3.722  1.903 0.160 -1.360

Table 4.13. Results of Welch ANOVA of the main
topic questions’ score of the retention test

Statistic  df1 dr
5.971 2 30431

P
0.006

Welch

4.4.3. Scores of factual questions

To determine whether participants using different
languages to take notes have various scores on factual
questions in the retention test, a one-way ANOVA was
conducted. The data was normally distributed based on
the values of skewness and kurtosis (Table 4.14). In ad-
dition, homogeneity of variances existed which deter-
mined by Levene’s test (p = 0.255). The scores were:
English Only Group (M = 6.933, SD = 1.751),
Translanguaging Group (M =5, SD = 2.521), and Chi-
nese Only Group (M = 4.588, SD = 2.373), with a sig-
nificant difference between these language groups F (2,
47)=4.803, p =0.013, #2=0.17 (Table 4.14 & 4.15).
A post hoc Tukey test was conducted and showed the
scores of the Chinese Only Group and English Only
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Group (2.345, 95% CI [0.404, 4.287]) on factual ques-
tions were significantly different (p = 0.014) as well as
the scores of Translanguaging Group and English Only
Group (1.933, 95% CI [0.0172, 3.849]; p = 0.048). No
significant difference between Chinese Only and
Translanguaging Groups was found. As a result, we re-
tain the experimental hypothesis, and reject the null hy-
pothesis. In sum, taking notes in English was more ef-
fective than taking notes in either Chinese or using a
translanguaging approach for retention of factual infor-
mation.

Table 4.14. Factual questions’ scores of the retention

test
Groups M  SD Skewness Kurtosis
English 6.933 1.751 0.577 0.903
Chinese 4.588 2.373 0.082  -0.378
Translanguaging 5.000 2.521 -0.670  -0.572

Table 4.15. Results of one-way independent ANOVA
of the factual questions’ scores of the retention test

SS__df MS F »
Between Groups 49269 2 24.635 4.803 0.013
Within Groups ~ 241.051 47  5.129

Total 290.320 49

4.4.4. Scores of Numerical Questions

A one-way ANOVA was used to examine whether
participants using different languages to take notes had
different performance on numerical questions in the re-
tention test. Based on the boxplot, there were no outli-
ers. According to the results of skewness and kurtosis,
the data was normally distributed (Table 4.16), and ho-
mogeneity of variances (p = 0.425) was confirmed by
Levene’s test. The scores of numerical questions in the
retention test were: English Only Group (M =3.667, SD
= 2.093), Translanguaging Group (M = 4.111, SD =
2.494), and Chinese Only Group (M = 3.235, SD =
2.278), but there was no significant difference between
these language groups £ (2, 47) = 0.630, p = 0.537 (Ta-
ble 4.16 & 4.17). Therefore, we retain the null hypoth-
esis, and reject the experimental hypothesis. In short,
using different languages to take note did not influence
participants’ retention of numerical information.

Table 4.16. Numerical questions’ scores of the reten-

tion test
Groups M SD  Skewness Kurtosis
English 3.667 2.093 -0.675 -0.782
Chinese 3.235 2278 0.103 -1.331
Translanguaging 4.111 2494 -0.526 -1.385

Table 4.17. Results of one-way independent ANOVA
of the numerical questions’ scores of the retention

test
SS df  MS F p
Between Groups  6.710 2 3355 0.630 0.537
Within Groups  250.170 47 5.323
Total 256.880 49
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4.5. Note Quality

ANOVAs were used to analyze the data as it can
compare two groups. If the result of an ANOVA was
significant (p < 0.05), then a Tukey test was used for
further analysis between groups. Also, Levene’s test
was used to test the assumption of homogeneity. In ad-
dition, skewness and kurtosis were used to examine
normality, as the sample size was small (n = 50) (Kim,
2013). The data were considered normally distributed

if their skewness and kurtosis values are between + 1.96.

Beyond this, one outlier was visible in a boxplot for to-
tal word count (Figure 4.14 & 4.15); however, a sensi-
tivity test showed this outlier did not affect the overall
outcome or distribution of the data (Appendix J.4).
Thus, the outlier was included in the dataset and will
not be further discussed in this section. See Appendix I
for the datasets.
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Figure 4.14. Total word count of notes by language
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Figure 4.15. Scores of answerability of notes by lan-
guage

4.5.1 Total word count

A one-way ANOVA was used to determine
whether participants using different languages to take
notes had differences in the word count of their notes.
All vocabulary and abbreviations that appears in the
notes count towards the total word count for note-tak-
ing in English. Individual characters were counted as a
word only if they were not a part of a compound, while
compound words made of two or more characters were
also counted as single words for note-taking in Chinese.
Due to the small sample size, skewness and kurtosis
values were used to assess normality, which showed the
data is normally distributed (Table 4.18). Also, the re-
sult of homogeneity of variances was p = 0.308, which

29

means results of a standard ANOVA can be used. The
total word counts were: English Only Group (M =
59.733, SD = 20.974), Translanguaging Group (M =
50.889, SD = 15.025), and Chinese Only Group (M =
41.235, SD = 17.466) (Table 4.18). There was signifi-
cant difference between these language groups F' (2, 47)
=4.325, p<0.05, #?=0.155 (Table 4.19), and in a post
hoc analysis, a Tukey test was conducted to show that
only the difference in total word count of the Chinese
Only Group and English Only Group (18.498, 95% CI
[3.245, 33.7513]) were statistically significant (p =
0.014). As a result, we retain the experimental hypoth-
esis, and reject the null hypothesis. In sum, the partici-
pants wrote more words while taking notes in English
than those doing so in Chinese.

Table 4.18. Total word count of each participants’

notes
Groups M SD  Skewness Kurtosis
English 59.733 20974 1.273 0.785
Chinese 41.235 17.466 -0.573 0.460
Translanguaging 50.889 15.025  0.627 1.225

Table 4.19. Results of one-way independent ANOVA
of the total word count of each participants’ notes

sS4 MS___F___p
Between Groups  2737.850 2 1368.925 4.325 0.019
Within Groups  14877.770 47 316.548

Total 17615.620 49

4.5.2. Scores of answerability

A one-way ANOVA was used to compare the an-
swerability of the notes taken by participants using dif-
ferent languages. Answerability is the number of words
that can be used as answers to the questions on the com-
prehension/retention tests and was taken as a measure-
ment of the effectiveness of the notes. The data was
normally distributed based on skewness and kurtosis
(Table 4.20), and homogeneity of variances existed
which determined by Levene’s test (p = 0.969). The re-
sults of answerability were: English Only Group (M =
32.467, SD = 7.726), Translanguaging Group (M =
31.222, SD = 8.179), and Chinese Group (M = 23.765,
SD =9.169) (Table 4.20). There was significant differ-
ence between these language groups F (2, 47) = 5.205,
p<0.05,#?=0.181 (Table 4.21). In a post hoc analysis,
a Tukey test was conducted to show that the difference
in answerability of the Chinese Only Group and Eng-
lish Only Group (8.702, 95% CI [1.500, 15.905]) was
statistically significant (p = 0.014), as well as the an-
swerability scores of the Chinese Only and
Translanguaging Groups (7.458, 95% CI [0.581,
14.334]; p = 0.031). As a result, we retain the experi-
mental hypothesis, and reject the null hypothesis. In
sum, taking notes in English and translanguaging led to
higher answerability scores than taking notes in Chi-
nese while watching the video lecture.
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Table 4.20. Answerability of each participants’ notes

Groups M SD  Skewness Kurtosis

English 32.467 7.726 -0.444 -0.606

Chinese 23.765 9.169 -1.088 1.333
Translanguaging 31.222 8.179 -0.652 -0.460

Table 4.21. Results of one-way independent ANOVA
of the answerability of each participants’ notes

SS df  MS F p
Between Groups 734.917 2 367.458 5.205 0.009
Within Groups 3317.903 47 70.594
Total 4052.820 49

4.6. Undergraduate experience on the compre-
hension and the retention tests

The second research question sought to investi-
gate whether undergraduate study abroad experience
affects students’ performance on comprehension and
retention test scores. This section first analyzes the
comprehension test results in light of undergraduate
study abroad experience, followed by the same for the
results of the retention test. Participants were catego-
rized into three groups, based on their answers to the
background questionnaire: Abroad group (n = 17),
China group (n = 25), and Abroad + China group (n =
9) for the comprehension test, with one participant
dropping out of the China group before the retention
test. Outliers were assessed by boxplot (Figure 4.16 &
4.17). There was one outlier in each of the datasets.
Moreover, the outliers affected the normally distributed
of the datasets; as a result these outliers were excluded
and will not be discussed further. In this section, all data
were analyzed via a one-way ANOVA, and the Tukey
test was used for further analysis between groups when
necessary. Additionally, Levene’s test was used to test
the assumption of homogeneity.
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Figure 4.16. Points earned (out of 26) for all ques-
tions on the comprehension test by education expe-
rience
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Figure 4.17. Points earned (out of 26) for all ques-
tions on the retention test by education experience

4.6.1. Comprehension test scores

A one-way ANOVA was used to measure whether
participants’ previous undergraduate study abroad ex-
perience played a role in their comprehension test
scores. Homogeneity of variances (p = 0.091) was de-
termined by Levene’s test, showing variance was equal.
The results for the comprehension test were: Abroad +
China (M = 12.625, SD = 2.134), Abroad (M = 12.412,
SD = 4.317), China Group (M =12.080, SD = 4.406),
but there was not significant difference between these
language groups F (2, 47) = 0.066, p = 0.936 (Table
4.22 & 4.23). As a result, we retain the null hypothesis,
and reject the experimental hypothesis. In sum, previ-
ous undergraduate study experience did not influence
participants’ comprehension ability of the video lecture.

Table 4.22. Comprehension test results of previous
study experience

Groups M SD Skewness Kurtosis
Abroad 12.412 4317 0.680 -0.211
China 12.080 4.406 -0.341 -0.552
Abroad +  12.625 2.134 0.300 -0.653
China

Table 4.23. Results of one-way independent ANOVA
of comprehension test results of previous study ex-

perience
SS df MS F p
Between Groups 2.247 2 1.124 0.066 0.936
Within Groups 795.833 47 16.933
Total 798.080 49

4.6.2. Retention test scores

A one-way Welch ANOVA was implemented to
investigate whether participants’ previous undergradu-
ate study abroad experience plays a role in their reten-
tion test scores. Levene’s test showed a p <0.05 (p =
0.040), indicating that homogeneity of variance was vi-
olated, which necessitated using a modified version of
ANOVA (Welch) for analysis. The results of retention
test scores were: China Group (M =12.583, SD =4.763),
Abroad Group (M = 13.118, SD = 5.721), and Abroad
+ China Group (M = 14.375, SD =2.504), but there was
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no significant difference between groups, Welch F (2,
25.971) = 0.964, p >0.05 (Table 4.24 & 4.25). As a re-
sult, we retain the null hypothesis, and reject the exper-
imental hypothesis. In sum, previous undergraduate
study experience did not influence participants’ reten-
tion ability of the video lecture.

Table 4.24. Retention test results of previous study

experience
Groups M SD  Skewness Kurtosis
Abroad 13.118 5.721 -0.130 -1.546
China 12.583 4.763 0.246 -0.513
Abroad + China  14.375 2.504 -0.422 -1.654

Table 4.25. Results of Welch ANOVA of retention
test results of previous study experience

Statistic _dfl  df2 p
0.946 2 25971 0.401

Welch

5. Discussion

5.1. Note quality
5.3.1. Total word count

The total word count showed that on average, par-
ticipants wrote more words down while using English
(M = 59.733) rather than Chinese (M = 41.235). This
implies that participants taking notes in English were
more comprehensive than those taking notes using Chi-
nese. One possible reason for this result is that the par-
ticipants were simply more comfortable and have high
proficiency in their L2. In the literature review, Swain
& Lapkin (2000) and Scott & Fuente (2008) claimed
that the additional cognitive load required in L2 was
due to deficiency in L2, and using L1 could free up
some cognitive loads. However, if participants are
equally or more proficient in L2 than L1, then using L.1
might not reduce some cognitive loads on note-taking,
as seen in this study. It is reasonable to assume that the
participants here may not have proficiency issues in
their L2. First, all participants were currently studying
in a grad program that was taught in English, which can
generally be taken to mean that participants have
enough English proficiency to understand a fairly high
level of lecture content. Second, half of the participants
had experience in EMI before their graduate programs,
and 17 of them even received their bachelor’s degrees
in an English-speaking country. Thus, all participants

were used to listening to and communicating in English.

Furthermore, with many of them staying in an English-
speaking country (due to the Covid-19 some of the par-
ticipants were not able to travel abroad to their pro-
grams), they could have been using more English than
Chinese during the time prior to the study, making them
in better practice with their L2 than their L1. Third, the
difficulty of the lecture in this study was probably less
than what the participants encounter in their programs,
so it is reasonable to assume that participants may not
have had language difficulties in this case, even if they
were unfamiliar with the topic. Taken together, this
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means that while English is their L2, using it to take
notes for a lecture in English might incur a lighter cog-
nitive load than using their L1, because of their profi-
ciency in English. It follows that if students are profi-
cient in the target language and instructed to take notes
in their L1, there might be negative effects on the qual-
ity of the notes (and thus later academic performance),
because translating back to their L1, paraphrasing in-
formation, and writing the notes down would only in-
crease the cognitive load necessary.

In sum, those using English could write down
more words during note-taking because these high L2
proficiency students were perfectly comfortable taking
notes in L2, indicating that using L2 uses less cognitive
load and/or less time for at least high proficiency L2
students. Moreover, switching back to Chinese to rec-
ord the information presented in might increase the
cognitive load, and reduce the time available on note-
taking. This study’s finding contradicts with Park (2019)
mostly likely due to the difference in participants’ L2
proficiency among the studies. This study also con-
firms a prediction made in Faraco et al.’s (2000) study
that processing L2 may not actually put more cognitive
load on advanced L2 speakers.

5.3.2. Answerability

Answerability measured how many words in the
notes could be used to answer questions on the reten-
tion test, which was taken as a measure of the useful-
ness of the notes. The results of comparing the answer-
ability of the notes showed that participants who use
English (M = 32.467) or translanguaging (M = 31.222)
obtained a higher score than participants who used Chi-
nese (23.765) to take notes. It is important to note that
total word count does not always correlate with answer-
ability, which was the case for some of the participants
in this study. High total word count may have low an-
swerability, and vice versa. The results of answerability
showed that participants who use English to take notes
did not simply write down all the words they heard; ra-
ther, they also processed the information and decided
what information was worth writing down. Addition-
ally, some information was written down using abbre-
viations to save time; this may have led to English tak-
ing less time to write than Chinese, so participants had
the additional free time to notice and process key vo-
cabulary and conceptual information. In addition, the
reason that the translanguaging group (M = 31.222)
have performed better in answerability than the Chi-
nese group (M = 23.765) was participants in the
translanguaging group used more English (M =36.167,
SD = 12.035) than Chinese (M = 8.722, SD = 5.969)
(see Appendix M), which indicates that given the
choice, participants more often matched the language
of the lecture, despite the fact it was their L2. This fur-
ther supports that using English costs less cognitive
load than other languages, allowing participants to cap-
ture, prioritize, and record the most important infor-
mation.

5.3.3. Participants’ feedback
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All major relevant feedback has been summarized
in this section (see Appendix L). Several participants in
the Chinese Only Group reported that they felt it was
quite hard to take notes in L1 for multiple reasons. First,
they are used to taking notes in L2 when listening to L2
because they had already believed doing so would help
them develop their L2 skills. Second, it was hard to
translate back to L1, as they had barely any experience
in listening to L2 while writing notes in L1, making it
difficult for the students to translate and take notes at
the same time. Furthermore, some participants reported
that they used considerable time and effort in translat-
ing English into Chinese; regardless of experience with
L2 lecture and L1 notes, this could have resulted in
them having limited capacity to memorize or capture
detailed information from the video lecture. In some
specific cases, translation to Chinese was difficult be-
cause they could not recall the correct translation of
some of the English vocabulary they encountered.
Third, several participants reported they typed Chinese
characters, using Pinyin (a Romanization system) as
the keyboard input. Thus, even if they had the Chinese
word in their mind, it may have taken more time to re-
call how to write it in characters. In some extreme cases,
they simply wrote the Chinese words in Pinyin instead.
Thus, the results here refute Swain and Lapkin’s (2000)
and Scott and Fuente’s (2008) studies, that using L1 can
lower students’ cognitive load, because participants in
this study had high L2 proficiency. Lastly, several par-
ticipants who were in the Chinese Only Group reported
that, in order to take the notes quickly enough to keep
up with the English lecture speech rate, they often
wrote a single character to represent a compound word.
However, when they reviewed the notes before the re-
tention test, they forgot which compound word that sin-
gle character represented, as a single character in Chi-
nese is often part of numerous compounds (Arcodia,
2007). One could speculate that this could be less of an
issue in English, as English has many (semi-)standard
abbreviations for different words, such as “bc” for “be-
cause” (De Jonge & Kemp, 2012; Pratiwi & Marlina,
2020).

The translanguaging group had different com-
ments to offer. Some students reported that they pre-
ferred to take notes with this method because they had
all their linguistic resources available to them. Based
on their familiarity with different knowledge in differ-
ent languages, they could write down information with
the first language to come to mind, which was very con-
venient. Also, some students claimed that using
translanguaging to take notes allowed them to use all
their academic knowledge resources. They have certain
academic knowledge learned in English, and some ac-
ademic knowledge learned in Chinese, so using
translanguaging to take notes made them feel as if they
could link their knowledge directly without translating
to another language. However, one student reported
that he had some difficulties in taking notes in
translanguaging. With both languages available, he felt
he needed to first decide which language would be bet-
ter to use for any given point. He mentioned that being
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limited to English would have been easier than having
too many linguistic resources available for him to
choose from.

5.4. Comprehension test

5.4.1.Results

The results showed there was no significant effect
of using different note-taking languages on overall
comprehension test scores. However, when the scores
are broken down by question types, one significant dif-
ference does emerge. Fact-based questions were an-
swered correctly more often by the group that used
English (M = 6.563) to take notes. The results indicate
that note-taking language generally does not affect
overall content comprehension level, but if anything,
using the same language as the lecture can result in bet-
ter comprehension of basic facts presented in a lecture.

5.4.2. Explanation of the results

One possible reason that note-taking language did
not affect overall comprehension scores is from the
combination of high L2 proficiency and short-term
memory. Since all participants probably fully under-
stood the lecture, and were doing the comprehension
test based on their short-term memory rather than their
notes, there was no difference between groups on over-
all comprehension test scores. However, there are mul-
tiple interpretations of the finding that fact-based ques-
tions in particular were more affected by note-taking
language. First, these are the questions that require the
most linguistic encoding. Factual questions focused on
participants’ comprehension of specific vocabulary and
key information. Since all information for the English-
only group was in English (lecture, notes, and test), the
questions are more likely to have a more direct link to
the knowledge encoded in English in participants’
memory, resulting in priming, where an initial stimulus
(here the English word) facilitates processing of the
same stimulus in a second encounter (Segaert, 2019).
Especially for factual questions, participants might
have written the exact same word in their notes needed
to answer the comprehension questions. However, if
the notes were taken completely or partially in Chinese,
then there would be an additional translation process
needed when answering the questions of the compre-
hension test, which may not result in a consistent vo-
cabulary item being used for the answer. This would put
the English Only Group in a better position to do well
on factual questions compared to either the Chinese
Only or Translanguaging Groups (based on descriptive
results).

In sum, the language in which notes were taken
did not have an overall impact on the content compre-
hension level, but using English to take notes can en-
hance the linguistic encoding of detailed information.

5.5. Retention test
5.5.1 Results

The results of the retention test showed that taking
notes in English (Overall M = 15.067, Main Topic M =
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4.467) is more effective than taking notes in Chinese
(Overall M = 10.824, Main Topic M = 3.0) for both
overall retention of lecture content and main topic
questions. Additionally, the English Only Group (M =
6.933) did better than either the Chinese Only (M =
4.588) or Translanguaging Groups (M = 5.0) on fact-
based questions. However, note-taking language did
not affect participants’ retention of numerical infor-
mation.

5.5.2. Explanation of the results

The lack of difference among the groups on nu-
merical questions in the retention test can be explained
in the same as it was in the comprehension test, where
that majority of the participants write down numbers in
Arabic numerals instead of either English or Chinese.
Thus, note-taking language did not affect participants’
understanding of numerical information from the video
lecture. To explain the other results where English did
better, three possible speculations can be made. First,
as mentioned in the comprehension test section, both
comprehension and retention tests were written in Eng-
lish, and the information was encoded in English. Thus,
when the participants answer the questions in English,
the questions would be more directly linked to the
knowledge encoded in English in participants’ memory,
again priming them for the answer. Second, the total
word count showed that participants in the English
Only Group took the most notes, which means they
have more information from their notes to review than
other groups. Third, based on answerability, the English
Only Group has more useful notes to review than other
groups. Lastly, the reason taking notes in translanguag-
ing did not lead to better performance on factual ques-
tions than the other group might be the use of Chinese,
which required participants to switch languages, lead-
ing to more cognitive load.

Lastly, we must address why the results of the re-
tention and comprehension were not the same—the dif-
ference in performance among the groups was larger in
the retention test.

The first possible reason is related to note quality.
Since the comprehension test was conducted right after
the lecture, participants were able to use short-term
memory to answer the questions. However, the reten-
tion test was conducted two weeks later. Ebbinghaus’
forgetting curve (Chao et al., 2016) suggests that just
after acquired the knowledge, 100% of the knowledge
can be retained; but after 6-31 days of learning, only
21%-25% of the knowledge can be retained. Thus, it is
reasonable to assume that a fair amount of information
had been lost by all participants. Participants then had
to rely on their notes to answer the test questions, so the
note quality more directly affected participants’ perfor-
mance on the retention test. Based on the total word
counts and answerability scores above, taking notes in
English produced better notes to review before the re-
tention test. The second possible reason is more
straightforward in that reviewing notes in the same lan-
guage as the test may be more helpful than looking at
notes in other languages.
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In sum, taking notes in the same language as the
instruction language can assist participants to take bet-
ter quality notes. Since the test and the notes are all in
the same language, the questions are more directly
linked to participants’ information in their memory
(Segaert, 2019).

5.7. Implications
5.7.1 Implications for the literature

Based on the results of my research, using
translanguaging did not have much effect on content
understanding or retention. In this case, using
translanguaging to take notes is less effective than
matching the language of the lecture. One may have ex-
pected that using translanguaging to take notes would
be the most effective way, because all linguistic re-
sources were available for the participants to use. How-
ever, as reported by one of the participants, it actually
took some effort to decide which language to use while
taking notes. In addition, the reason this study has dif-
ferent outcomes compared to the above studies is be-
cause the population of this study was highly proficient
in their L2, the language of the lecture. Most
translanguaging related studies have focused on partic-
ipants who lack skills in either their L1 or L2 (Swain &
Lapkin, 2000; Scott & Fuente, 2008; Cohen, 1994), us-
ing the high proficiency language to help develop the
low proficiency language. However, this study’s partic-
ipants were fluent in both their L1 and L2, and so
translanguaging offered no benefits. In addition, an-
other difference between this study and previous ones
is the purpose of using translanguaging. Studies de-
scribed in my literature review focused more on class-
room interaction and engagement, and showed
translanguaging is helpful for these purposes. However,
this study focuses on educational outcomes, and
showed translanguaging to not be as beneficial as pre-
dicted, with results aligning with previous studies fo-
cused on educational outcomes.

5.7.2. Pedagogical implications

Confirmed advantages of using the translanguag-
ing method in classes include social identity, under-
standing lecture content, and supporting linguistic mi-
norities (Cenoz, 2017; Creese & Blackledge, 2010).
However, based on the current study, the benefits of
translanguaging in note-taking are limited. Further-
more, other studies (Chalmers, 2019; Hopp et al., 2021)
have also claimed that L2 acquisition is not affected by
translanguaging. Therefore, schools and teachers
should critically evaluate the effectiveness of using
translanguaging if they have similar conditions as in
this study.

In addition, instructions for note-taking should be
different based on the purpose of the notes. If note-tak-
ing is being used for enhancing students’ comprehen-
sion of the lecture content, then teachers should allow
students to use the language they are most comfortable
with to take notes to reduce the cognitive load required
in note-taking. If notes are being used for improving
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students’ retention skills or as a reviewing material,
then the teacher should instruct students to take notes
in the same language as instruction, since this strategy
can more directly encode the information that will be
needed for future use (whether in short-term memory,
or the notes themselves). In sum, there is no best way
to take notes for an entire class due to individual differ-
ences, and instructors should give students the flexibil-
ity to use the language they are most comfortable with
to take notes. Although, if taking notes is for infor-
mation retention purposes with high proficiency L2
speakers, then I would recommend using L2 to take
notes.

5.8. Limitations of the study

One of the limitations of this study is related to the
participant population. Participants were recruited
through snowball sampling, which is not truly random,
as some participants were acquaintances or classmates
who might have similar English proficiency or note-
taking habits. This reduction in the diversity of the sam-
ple is one of the characteristics of snowball recruiting.
Second, the allocation of the participants was not fully
random.

There are also a few aspects of the experimental
design which limit the current study’s generalizability.
The questions on the comprehension and retention tests
were in the same order as the content of the lecture
video played. This may have caused some students to
have answered the first few questions better because
they had more energy to pay attention to the content
introduced at the beginning of the lecture than a ques-
tion whose information introduced at the end of the lec-
ture. Future studies on translanguaging during note-tak-
ing could focus on different populations and languages,
and other measures of educational outcomes.

6. Conclusion

Because participants were advanced learners of
English, they were more comfortable in taking notes in
English during an English lecture. Furthermore, match-
ing the lecture language seems to promote better note
quality than taking notes in one’s native language or
translanguaging. While note-taking language may not
have a large impact on the overall content comprehen-
sion level, using English to take notes can enhance lin-
guistic encoding of detailed content information. Over-
all, using the same language in note-taking and instruc-
tion can improve participants’ retention of the content,
at least when the students are proficient in the language.
Additionally, participants’ previous study experience
does not impact content comprehension and retention
ability. Importantly, this study showed that the
translanguaging approach does not outperform the sin-
gle language approach as far as educational outcomes
are concerned, which is supporting the findings of other
researchers (Chalmers, 2019; Hopp et al., 2021). Lastly,
teachers should decide on the note-taking language to
be used based on the purpose of the notes. This study
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suggests teachers should allow students to use the lan-
guage they are most comfortable with for basic content
comprehension purpose but suggests that teachers in-
struct students to use the same language as the instruc-
tion language to take notes for content retention pur-
poses.
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