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This study aimed to examine incidental learning of multiword expressions
(MWEs) from bilingual captioned videos among language minority students.
The participants consisted of 403 language minority university students enrolled
in the Preparatory Year Programme (PYP) in the Southern part of China. The
study evaluated participants’ vocabulary knowledge (VK) by examining both
its breadth and depth, alongside their working memory (WM) capacity in tasks
involving phonological and complex processing. Additionally, a test on meaning
recognition of MWEs was administered. The results revealed that: (1) bilingual
captioned videos facilitated the incidental learning of MWEs; (2) both VK and
WM capacity were significant predictors of incidental learning of MWEs from
bilingual captioning and; (3) VK mediated the relationship between WM and
incidental learning of MWEs at the level of meaning recognition. These findings
underscore the benefits of incorporating bilingual captioning in learning MWEs
for language minority students. However, it is crucial to consider the students’
prior VK and WM capacity.

Keywords: vocabulary knowledge, incidental vocabulary learning, bilingual cap-
tions, working memory, multiword expressions

Introduction

China is a nation characterized by its multi-ethnic, multilingual, and multi-
cultural composition. The Chinese government acknowledges the important
role that its ethnic minorities play in enriching the country’s diverse popula-
tion (Feng & Sunuodula, 2009). With 56 ethnic groups and a variety of lan-
guages, Mandarin serves as the national common language spoken by the Han
Chinese. However, beyond the Han Chinese, the largest ethnic group, other eth-
nic groups maintain their own languages, with varying levels of proficiency in
Mandarin Chinese, let alone English, a foreign language in China. When ethnic

This work is licensed
under a Creative
Commons Attribution
4.0 International
License.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-5134-8504

minority students, e.g., Miao. Li, Yao, Zhuang, and Miao enter university, they
begin their academic journey by enrolling in the Preparatory Year Programme
(PYP) run by the universities themselves. This one-year curriculum serves as a
foundational bridge between high school and university-level studies, address-
ing both academic and social challenges that students may face during this
critical period of adjustment. The PYP is designed to equip students with essen-
tial skills, such as advanced Chinese and English language proficiency, critical
thinking, and study strategies, while also familiarizing them with the expecta-
tions and rigor of higher education. This program specifically helps language
minority students who are identified as lacking sufficient proficiency in both
Chinese and English. Minority students in China face unique challenges due
to limited access to educational resources and a lack of exposure to language
input in their native languages as well as in English (Teng & Zhang, 2022, 2024).

In the present study, the focus was on language minority students enrolled
in the PYP. This research aimed to investigate how bilingual captioned vid-
eos could facilitate incidental learning of multiword expressions for this spe-
cific group of learners. Additionally, we explored the mediation effects of par-
ticipants’ prior VK on WM and their vocabulary learning outcome in word
meaning recognition. By examining the effectiveness of bilingual captioned
videos as a learning tool, this research contributes to research by Teng and
Mizunmoto (2023) through addressing the challenges in learning English mul-
tiword expressions (MWESs) faced by ethnic minority students in the context
of limited educational resources and language input. Through this research,
we strive to contribute to the understanding of ethnic minority students’ inci-
dental learning of MWEs through bilingual captioning, which is an important
dimension of vocabulary learning.

Literature review

Understanding incidental vocabulary learning and multiword expressions

Learning vocabulary is a crucial aspect of language acquisition. VK enables
learners to comprehend and produce meaningful speech and written texts
(Nation, 2022). Learning MWEs is crucial in vocabulary acquisition and lan-
guage proficiency development (Majuddin et al., 2021). MWEs, also known as
collocations or lexical chunks, are fixed combinations of words that commonly
occur together in natural language use (Schmitt, 2010). Recognizing and under-
standing multiword expressions is essential because they play a significant
role in native-like language production and comprehension (Nation, 2022).
Providing ample exposure to authentic language materials, such as video clips
that contain rich examples of multiword expressions, can enhance learners’
familiarity with these lexical chunks (Majuddin et al., 2021).

In the realm of second language (L2) vocabulary research, there has been
a growing focus on incidental vocabulary learning while considering modal-
ity of input (Sydorenko, 2010). This approach involves acquiring VK uncon-
sciously through engaging in meaning-focused tasks, including, but not limited
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to, reading, listening, and viewing (Teng, 2024a; Webb, 2020). To achieve effec-
tive comprehension of spoken texts, learners typically require knowledge of
approximately 3,000 word families (van Zeeland & Schmitt, 2013). Furthermore,
a broader vocabulary of 8,000 to 9,000 words becomes necessary for under-
standing written texts (Nation, 2006). While explicit vocabulary instruction has
shown effectiveness in second language vocabulary learning (Schmitt, 2010),
the challenge lies in the limited class time available for learners to acquire such
a substantial number of words (Webb, 2020). This challenge becomes more
pronounced for language minority students, who face additional barriers such
as alack of language input, limited English curriculum hours, and a scarcity of
opportunities to develop vocabulary incidentally (Teng & Zhang, 2022, 2024).

Given these circumstances, it becomes imperative to provide learners with
opportunities for incidental vocabulary learning. Supportive environments
can help learners enrich their word knowledge, particularly concerning mul-
tiword expressions. Incidental vocabulary learning offers a complementary
approach to explicit instruction, allowing learners to encounter and internalize
vocabulary in authentic contexts. This approach not only enhances learners’
lexical repertoire but also promotes their ability to comprehend and employ
language naturally.

Incidental vocabulary learning from captioned viewing

Based on the Cognitive Theory of Multimedia Learning (Mayer, 2009), incor-
porating both verbal and visual representations in multimedia materials can
optimize the cognitive capacity for processing and understanding information.
This theory posits that individuals have separate channels for processing audi-
tory/verbal information and visual/pictorial information. When these chan-
nels are simultaneously engaged, learners can benefit from the integration
of these two modalities, leading to enhanced comprehension and knowledge
retention (Mayer, 2009). In the context of vocabulary learning, the inclusion
of captions or subtitles in audiovisual materials aligns with the principles of
the Cognitive Theory of Multimedia Learning (Teng, 2021). By presenting both
spoken language and written text simultaneously, learners are provided with
multiple sources of information that reinforce each other. Verbal represen-
tations in the form of spoken language are processed through the auditory
channel, while visual representations in the form of captions or subtitles are
processed through the visual channel. This dual processing allows learners to
allocate their attention to both auditory and visual cues, facilitating the encod-
ing of information for vocabulary learning.

A significant amount of research has assessed the advantages of captions
— on-screen text matching the audio language — compared to input without
captions. Recent studies indicate that audiovisual content with captions can
facilitate incidental vocabulary acquisition (Fievez et al., 2023; Montero Perez
et al., 2014). This is because captions provide opportunities for adoption and
adaptation, through which learners could extract usable language while view-
ing (Vanderplank, 2016). Wang and Pellicer-Sanchez (2022) carried out an
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eye-tracking study to examine the effectiveness of bilingual subtitles versus
captions, subtitles, and no subtitles in facilitating incidental vocabulary learn-
ing. The findings demonstrated that bilingual subtitles provided an advantage
over captions for recognizing meanings and surpassed first language (L1) sub-
titles in aiding meaning recall. Additionally, the study revealed that the extent
of attention given to the English target words was a predictor of learning gains.
Other studies (Markham, 1999; Neuman & Koskinen, 1992; for a meta-analysis,
see Montero Perez et al., 2013) also highlighted the role of captioned viewing
in vocabulary learning. Teng (2019) supported that incidental uptake of MWEs,
like collocations, from captioned audiovisual materials is possible. He included
a comparison of full captions and keyword captions, and the target items were
all MWEs (verb-noun collocations). Captions may help learners notice MWEs,
leading to the uptake of lexical composition (or form) of MWESs. Teng and Cui
(2024) compared the learning gains of single words and collocations while
examining how VK and WM affect the vocabulary learning outcomes under dif-
ferent captioning conditions: full captions, keyword captions, and no captions.
Full captions were the most effective condition for improving the learning of
both single words and collocations.

Armed with the above research, captioned viewing has been shown to have
positive effects on vocabulary learning, including MWEs. The simultaneous
presentation of spoken language and written text in captions enhances learners’
comprehension and provides additional support for word recognition, mean-
ing clarification, and spelling. Learners can associate the auditory informa-
tion with the corresponding written form, reinforcing the connection between
the spoken word and its written representation (Teng, 2021). Moreover, the
visual representation of words in captions helps learners develop orthographic
awareness and expand their visual recognition of vocabulary items.

The role of working memory (WM)

WM is described as a system with limited capacity that is essential for the con-
current storage and processing of perceptual inputs necessary for complex
cognitive activities (Baddeley, 2007). The WM model includes a central execu-
tive, which functions as the system’s control hub, along with three subsidiary
components: the phonological loop, the visuospatial sketchpad, and the epi-
sodic buffer.

The phonological loop handles the short-term storage and manipulation
of verbal or auditory data. It comprises the phonological store, which briefly
retains auditory information, and the articulatory rehearsal process, which
keeps this information active through subvocal repetition. Meanwhile, the
visuospatial sketchpad is for the temporary storage and manipulation of visual
and spatial data, enabling individuals to mentally visualize and manipulate
images, objects, and spatial arrangements. A more recent addition to the model
is the episodic buffer, which serves as a temporary storage area that integrates
information from the phonological loop, the visuospatial sketchpad, and long-
term memory. It provides a workspace for the integration of information and
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facilitates the transfer of information to long-term memory. Based on this WM
model, incorporating audio-visual input in the form of simultaneous verbal
and pictorial information can have potential benefits for knowledge process-
ing. By presenting information in both verbal and visual formats, multimedia
materials provide learners with multiple modalities through which they can
encode and process information.

Second language researchers have extensively examined the central execu-
tive and the phonological loop components of WM. The central executive acts
as the control center, managing and coordinating the three subsystems. It inte-
grates information from different sources and allocates attentional resources
effectively (Baddeley, 2007). To evaluate the central executive, tasks like read-
ing span and operation span are frequently used. In the reading span task,
participants must remember the final words of sentences that progressively
increase in length. The operation span task involves solving simple equations
and recalling words presented afterward. The phonological loop is vital for the
temporary storage of auditory information, which is essential for tasks such
as word recognition, speaking fluency, and reading comprehension (Ellis &
Sinclair, 1996; French, 2006). This component is often assessed through tasks
like forward digit-span or nonword span, where participants are required to
recall sequences of numbers or nonwords that grow progressively longer.

Research has consistently shown a link between WM capacity and vocabu-
lary acquisition. For example, Martin and Ellis (2012) conducted a study with 50
monolingual native English speakers to explore how phonological short-term
memory (PSTM) and WM affect explicit learning of vocabulary and grammar.
Their results indicated that both PSTM and WM separately impacted vocab-
ulary learning in a second language. Similarly, Montero Perez (2020) exam-
ined the connection between WM existing VK, and vocabulary acquisition
using audiovisual input with 63 advanced French learners. WM capacity was
assessed using tasks like forward digit span, backward digit span (to measure
PSTM), and operation span (to evaluate complex WM). The study found that
learners with higher complex WM capacity showed greater incidental vocabu-
lary gains in tasks involving form and meaning recognition. However, PSTM
did not significantly affect vocabulary learning in this context. In contrast, Teng
and Zhang (2023) found that both complex and phonological WM significantly
contributed to vocabulary acquisition and retention under three input condi-
tions: Definition + Word information + Video, Definition + Word information,
and Definition only. Teng (2025) focused on young learners’ incidental vocabu-
lary learning from three types of captioning: glossed captions, full captions, and
keyword captions. The study revealed that phonological WM was crucial for
incidental learning related to form recognition and meaning recall, whereas
complex WM did not play a significant role. Different results, however, were
depicted in Teng and Cui (2024) when examining the incidental learning of
single words and collocations, highlighting that both phonological and complex
WM were significant factors in acquiring new language items. Teng (2024b)
investigates how captioned videos in three genres — comedy, education, and
documentary - support incidental vocabulary learning, focusing on the roles of
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L2 proficiency, WM, and language aptitude. Comedy videos showed the highest
vocabulary gains, followed by education, while documentaries had minimal
impact, likely due to their complex content. WM and aptitude indirectly influ-
ence vocabulary learning when considering the mediating role of proficiency.

Overall, the findings reviewed above highlight the role of WM in vocabulary
learning across different learning conditions. Both phonological and complex
WM have been found to play distinct roles in this process. However, the existing
research has not yet fully explored how WM specifically influences incidental
vocabulary learning outcomes in the context of bilingual captioning. Therefore,
there is a need to further investigate the intricate relationship between WM
and vocabulary acquisition within the framework of bilingual captioning, par-
ticularly for minority students.

The role of vocabulary knowledge

VKis a fundamental component of language proficiency and serves as a strong
predictor of language skills such as reading (Anderson & Freebody, 1981) and
listening comprehension (Steehr, 2009). Prior VK has also been shown to signifi-
cantly impact incidental vocabulary acquisition. Horst et al. (1998) investigated
the link between VK, assessed using the Vocabulary Levels Test (VLT; Nation,
1983), and vocabulary gains from reading and listening materials. Their find-
ings indicated a notable correlation between existing VK and learning out-
comes, with the participants possessing higher vocabulary levels achieving
more substantial and consistent gains. Similarly, Webb and Chang (2015a)
found significant relationships between prior knowledge, evaluated through
pretests of target vocabulary and VLT scores, and vocabulary gains from exten-
sive reading. This suggests that learners with a more extensive vocabulary
base are more likely to experience significant improvements in vocabulary
acquisition during extensive reading activities. These studies underscore the
importance of prior VK in enhancing vocabulary learning outcomes. Learners
with a strong foundational vocabulary are better positioned to understand
and acquire new words, highlighting the necessity of incorporating vocabulary
instruction and the development of robust VK into language learning programes.

Numerous studies have examined how audiovisual input affects vocabulary
learning, particularly focusing on the role of existing VK. Peters and Webb
(2018) explored how prior VK influences vocabulary acquisition when watch-
ing a full-length TV program. They found a positive correlation between exist-
ing VK and the ability to recognize and recall meanings. Similarly, Montero
Perez (2020) investigated the impact of prior VK on incidental vocabulary
learning from videos with captions. This study also showed that learners with a
stronger vocabulary foundation were more successful in acquiring new words
from video content. In contrast, Fievez et al. (2023) studied how vocabulary size
affects learners’ ability to recall and recognize the meanings of target words.
Their results suggested that vocabulary size had a limited effect on learning
outcomes, implying that other factors might be more influential in vocabulary
acquisition. Teng and Mizumoto (2023) found that language minority students
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tioned videos. They reported that the depth of VK significantly predicts inci-

dental learning of both form and meaning, beyond the contribution of vocabu- e
lary breadth. Rodgers (2013) conducted research on the relationship between JALT CALL
vocabulary size and vocabulary learning gains from watching a TV series. o urna!
Surprisingly, this study found no significant link between vocabulary size and

vocabulary acquisition, indicating that vocabulary size alone might not be a

reliable predictor of learning success through audiovisual media. These studies

primarily focused on L2 learners and their vocabulary acquisition. However,

there is a lack of research on how VK in both the first and target languages

influences vocabulary uptake through audiovisual input with bilingual cap-

tions among language minority students. Investigating this area could provide

valuable insights into the cross-linguistic transfer of VK and its impact on learn-

ing outcomes in bilingual educational settings.

in Australia benefit from their VK during incidental learning through cap- I

Rationale for the present study

In sum, the existing literature suggests that WM significantly influences vocab-
ulary gains through watching videos, though it remains unclear how different
types of WM (e.g., PSTM and complex WM) affect vocabulary uptakes in terms
of MWEs. In addition, the role of prior VK in incidental vocabulary learning
through bilingual captioned videos needs further exploration. The present
study contributes to previous studies in exploring the mediation effects of VK
on WM and incidental learning of MWEs among language minority students.
The present study aims to address the following research questions:
1. Does viewing bilingual captioned videos lead to enhanced performance
in the incidental learning of MWEs for language minority students?
2. What are the relative contributions of WM and prior VK to the incidental
learning of MWEs from bilingual captioned videos?
3. Does WM have direct or indirect effects on the incidental learning of
MWEs through the mediation of English and Chinese receptive VK?

Methods

Participants

This study involved a total of 403 language minority students (Mage = 18.92,
SD = 1.02). The participants included 200 women and 203 men. They were
from the PYP administered at three universities in southern China. The sam-
ple, representing the largest concentration of language minority students in
the southern part of China, consisted of 45% Li, 30% Yao, 20% Zhuang, and
10% Miao. Li, Yao, Zhuang, and Miao are main ethnic minority groups in the
southern part of China. Identified by a needs assessment as an “at risk” target
population, the minority students were at least 2 to 3 years below grade level
as measured by a standard national university entering examination. Most of
these students had received sporadic education in rural areas, according to
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family accounts. All the participants reported that their first language was their
local language: Miao, Li, Yao, or Zhuang. They received formal instruction for
Mandarin Chinese after entering primary school and English after secondary
school.

Upon entrance into the PYP, each student was given the standard English
proficiency test administered by the education bureau. As a criterion-refer-
enced test, this test assesses four areas of English proficiency: reading compre-
hension, vocabulary and structures, listening, and writing. Scores from this test
indicated that 245 students in our sample were at the basic level, 134 were at
the intermediate level, and 24 were at the advanced level. When profiling with
the Common European Framework of Reference for Languages (CEFR), 245
students were at the A2 level, 134 were B1 level, and 24 were B2 level.

All students were enrolled in various configurations (depending on their
subject needs) of a transitional PYP. One important policy in China is to lower
entry requirements for ethnic minority students at all school levels. The provi-
sion of PYP by universities and colleges is to help those students get prepared
for the subsequent learning in the degree program. PYP classes normally last
one or two years. The main purpose is to enable ethnic minority students to
develop further in terms of moral education, intellectual development, and lan-
guage proficiency, to lay a good foundation for their higher education learning.
In the English subject, Mandarin Chinese is used as an instructional medium
when needed. Students are mainstreamed to English as soon as sufficiency
skills allow them to follow English instruction.

Materials

There are a few factors to be considered in selecting input materials. First,
the video had to be appealing enough for motivational purposes. As learners’
language proficiency level is one concern, the video should sustain the learn-
ers’ interest enough for them to watch the video from start to finish. Another
important factor that influenced the choice of input material was the lexical
coverage and speed of dialogue. The video content should be easy to follow in
terms of lexical coverage and speed of dialogue while at the same time con-
taining a certain number of words unlikely to be familiar. The video, Friends
Power Hour, available on YouTube, was a compilation of interesting episodes
of the TV series, Friends. The video is one hour, three minutes, and three sec-
onds long. This video was selected as the material because this comedy genre
contains a high number of everyday spoken formulaic sequences. VocabProfile
(https://www.lextutor.ca/) was adopted to determine the lexical profile. The
script contained 6,552 running words. The 1,000-, 2,000-, and 3,000-word fami-
lies covered 87.18%, 90.24%, and 91.69% of all running words in the script,
respectively. The participants were administered the updated Vocabulary
Levels Test (VLT) (Webb et al., 2017). Their mean scores indicate a mastery of
the 2,000-word level. In a recent study (Durbahn et al., 2020) on the relationship
between vocabulary and viewing comprehension, learners need a lexical cov-
erage of around 90% for adequate viewing comprehension. The participants’
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VLT scores (see Results section) suggest that they were able to follow the video.
We re-edited the subtitled texts through Amara, an online software for caption-
ing. We included both English and Chinese (see Figure 1) because the original

captions were machine-transcribed, which were not correct in some way. In a

pilot study, a group of 20 ethnic minority students reported that the topic of the

video was interesting, and that the difficulty level of the video was appropriate

for them. Although this is a famous TV program, the participants reported that

they had not watched it because they were from rural areas.

Figure 1. An example of the video with bilingual captions

Target items

Authentic materials offer opportunities for learners to encounter MWEs of
diverse kinds. MWE learning in the present study focused on certain parts of
speech, such as adjective + noun collocations, verb + noun collocations, verb-
particle construction, and a compound, etc. Although we did not attempt to
prioritize certain syntactic categories over others, not all MWEs are “equal”
in the way that they are processed (Columbus, 2010). This also applies to the
audiovisual materials we have used. We first screened for MWEs that were
likely to be unfamiliar to the students in the present study. We also consulted
the Corpus of Contemporary American English (COCA) to ascertain that the
target MWEs were well established. All potential MWEs were frequently used
expressions in the corpus, and all MWEs were found to have a mutual informa-
tion (MI) score, a measure of collocational strength, of at least 3.0. We compiled
a list of potential target MWESs from the video, and invited two teachers of the
learners to evaluate whether they believed the learners had prior knowledge of
these items. Based on the information provided by the teachers, we selected 50
MWEs as target items (see Table 1). Each MWE only occurred once in the video.
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Table 1. A list of 50 target multiword expressions

Multiword expressions

Multiword expressions

Wrinkly skin

Wreck a day

Tug at (something)

A boatload of

An imaginary childhood friend
Swirl around

Turn down (something)
Defend against (something)
Squint at (something)

Play scrabble with (somebody)
Screw (something) up
Ramble back to (somewhere)
Mighty roar

Ironic idea

Indignant reply

Drastic measures

Share custody of (somebody)
Assign heads to (something)
Awkward moment

Acts of aggression

Bumpy road

Gain perspectives

Take responsibility for
Cleanse the body

End up with

Break up

Hang on

Move on

Make up

Take advantage of (somebody)
Take up

Work out

Bear with (someone)

Visually accessible to (someone)
No wonder

Wrap up

Fill (somewhere) with (something)
Catch fire

Misconstrue (somebody’s) comments
Freak out

Mix (something) up

Put (something) on

Jazz something up

Drunken mistakes

Arouse (somebody’s) interest
In a good mood

A petty man

Become extinct

Invisible superhero

Keep (someone) on their toes

Vocabulary learning measure

Of principal interest was knowledge of word meanings of the MWEs. The rea-
son for this is that although captions can render language forms more salient, it
may be too challenging for the ethnic minority students to remember the form
through a short period of video viewing. This evidence was shown in a pilot
study of 20 students mentioned above. None of the students could write down
the word form correctly after viewing the videos. So, the focus was turned to
meaning. In addition, the bilingual captions in the present study clarify the
meanings of the lexical items. The initial idea was to understand the multiple
aspects of word meaning, including recognizing and recalling word mean-
ings. Only word meaning recognition was included as the pilot participants
expressed difficulties in writing down the word meanings.

To assess the recognition of MWEs, a written multiple-choice test was admin-
istered. Each test item included four options in Chinese: the correct answer
(key), three distractors, and an “I don’t know” option to discourage guessing.
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This test served as both a pretest and an immediate posttest, with the order
of items randomized in both instances. Participants were given 20 minutes to
complete the test. To ensure the reliability of the test, the internal consistency
of all items was examined using Cronbach’s alpha. The results indicated good
reliability, with coefficients above .80 for all tests: a = .84 and .87 for pretest and
posttest meaning recognition, respectively. Participants received one point for
each correct answer, with a maximum possible score of 50 points.

Instruments

Prior vocabulary knowledge

English Vocabulary Levels Test. The Vocabulary Levels Test (VLT) is perhaps
the most popular test of English vocabulary for L2 learners. It was originally
developed by Nation (1983) and later adapted by Schmitt et al. (2001) as a
measure of the form-meaning connection of a word at four frequency levels
(2000, 3000, 5000, 10000) and an academic level. VLT is a form recognition test
(Schmitt, 2010) in which learners are expected to match the correct words with
each meaning. Webb et al. (2017) updated the VLT by selecting test items from
five-word frequency levels (1000, 2000, 3000, 4000, 5000) based on Nation’s
(2012) British National Corpus and Corpus of Contemporary American English
word lists to better reflect current English. Initial validation demonstrated that
the updated VLT is a valid tool to measure L2 VK (Webb et al., 2017), and it was
used in the present study.

LexCH. We used LexCH to measure learners’ receptive Chinese VK. LexCH is a
receptive vocabulary size assessment tool for Chinese learners (Qi et al., 2024).
It adopts a Yes/No format, in which learners are asked to indicate whether
they know a word or not. To avoid inflation of scores due to guessing behavior,
nonwords are included in the test. When a learner responded positively to a
nonword, one point was deducted from the final scores. Test items covering
a wide range of difficulty levels and with strong discriminative power were
selected based on Item Response Theory. Supportive evidence for construct
validity was provided in Qi et al. (2024).

Working memory

The assessment of WM was through two tasks on learners’ phonological and
complex WM. Data collection was through the online Inquisit Web (www.mil-
lisecond.com). The participants completed the tests separately.

Phonological working memory. PSTM was evaluated using an English non-
word repetition task (Gathercole et al., 2001). This task targeted the storage
aspect of short-term memory (Baddeley et al., 2019). Participants were pre-
sented with 22 sequences of nonwords, each containing two to six one-syllable
consonant-vowel-consonant constructs designed to mimic real words. After
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hearing each sequence, participants were required to repeat the nonwords in
the exact order they were given. The nonwords included five short and five long
vowel sounds, selected from phonemes that are generally familiar to English
as a foreign language (EFL) students. Each sequence featured nonwords with
a distinct vowel sound, and efforts were made to ensure the consonants within
each sequence were as varied as possible. However, due to the limited selec-
tion of phonemes and lexical constraints, some sequences with five or six items
could not avoid repeated consonants. The sequences increased in length as the
task progressed, starting with two-item sequences and incrementally adding
more items until reaching six-item sequences. Each nonword was played for
about 750 milliseconds, with a pause of approximately 1.5 seconds between
the end of one sequence and the start of the next. Participants were already
acquainted with this task from a practice session, and the entire assessment
was completed in about five minutes. In total, the 22 sequences comprised 100
nonwords. Participants earned one point for each correctly recalled nonword
in the correct sequence, with a maximum possible score of 100 points.

Complex WM. This was evaluated using the O-span task (Turner & Engle,
1989; Unsworth et al., 2005). This task was designed to assess both the process-
ing and storage facets of WM. Participants were asked to solve mathematical
problems while concurrently trying to memorize a series of unrelated words
in their second language. It is important to highlight that WM is a cognitive
function that operates independently of language proficiency (Mackey et al.,
2010). To reduce the impact of participants’ existing VK on the results, simple
words were selected for the task. During each trial, participants encountered
a math problem followed by a word, presented one after the other. They were
instructed to solve the math problem and then read the subsequent target word
aloud. For instance, when given “7 + 9 = ?”, participants needed to compute the
answer while remembering the next word, such as “garden.” These operation-
word pairs were organized into sets ranging from two to five items, known as
set sizes. The task began with two-item sets and progressed to sets of three, four,
and five items. After each set, participants had to recall the words in the order
they appeared. Taking into account the cognitive demands on young learners,
the task included 80 math problems and 80 target words. During the recall
phase, participants clicked on the words they believed they had remembered
correctly. To discourage intentional memorization of words and guessing the
math solutions, an accuracy threshold of 85% was set for the math calculations
(Unsworth et al., 2005). These criteria were aligned with the task’s objective
of evaluating WM’s processing and storage capabilities. Participants became
accustomed to the task through three practice sessions. In line with Unsworth
et al. (2005), one point was awarded for each correctly recalled word in the
right order, with a maximum score of 80 points. Information retention in short-
term memory typically lasts a few seconds, and participants were given up to
10 minutes to complete the task.
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Procedure

The data collection process spanned four sessions. During the first session,
participants were given an overview of the research project. The true aim of
incidental vocabulary learning was revealed only after the study concluded.
Participants also signed a consent form at this time. In the second session, they
completed a vocabulary outcome pretest, which was immediately followed
by assessments of vocabulary test and WM test. Two weeks later, in the third
session, participants watched a video in a laboratory setting. Before viewing,
they were told they would need to complete some exercises afterward and
were permitted to take notes during the video. The video was watched once.
Surprise tests on vocabulary learning were conducted using paper-and-pencil,
with instructions provided in Mandarin Chinese. All participants gathered in
a lab to finish the study.

Data analysis

To assess improvements in recognizing word meaning after watching captioned
television, relative gains were used. This method is advantageous because it
accounts for the different potential knowledge increases among participants,
unlike absolute gains. Following the approach of Webb and Chang (2015b),
relative learning gains were calculated with the formula: [(posttest score — pre-
test score)/(number of test items — pretest score) x 100]. However, it also has
limitations as following relative gains, we would not take pretest as a control
variable in data analysis.

The analysis began with calculating descriptive statistics and verifying
assumptions of both univariate and multivariate normality. Next, Pearson
product-moment correlation coefficients were used to examine the relation-
ships between the variables measured. Hierarchical regression analysis was
then employed to determine the relative impact of previous VK and WM on
the incidental learning of multiword expressions. Finally, mediation analyses
were conducted to explore the direct and indirect effects of WM on learning
multiword expressions, taking into account VK in both English and Chinese.

Results

RQ 1: Does viewing bilingual captioned videos lead to enhanced
performance in the incidental learning of MWEs for language minority
students?

Table 2 presents the outcomes of the descriptive analyses and normality tests.
The standard deviations indicate that the data had a sufficient range of vari-
ability. Skewness confirmed that the data were reasonably symmetric, but it
seems that the kurtosis values were a little bit high for the English language
proficiency test, which is a limitation for data analysis in the present study.
These findings suggest that there were noticeable individual differences among
the variables studied. Overall, these results affirmatively answer Research
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Question 1, indicating that watching captioned television indeed improves
incidental learning of multiword expressions.

Table 2. Descriptive statistics

Variables N Min. Max. M. Std. Skewness Kurtosis
Phonological WM 403 10 70 45.39 8.004 -1.157 6.620
Complex WM 403 13 44 28.41 7.512 -0.420 -0.685
English Vocabulary 403 15 105 70.95 10.227 -1.887 9.751
Levels Test

Chinese receptive 403 33 67 55.08 11.487 -0.785 -1.021
vocabulary knowledge

Word meaning 403 9.09  20.00 14,7313 3.73182 0.158 -1.191
recognition (Relative

scores)

Word meaning 403 5.00 10.00 7.6489 1.69627 0.080 -1.182
recognition Pretest

Word meaning 403 10.00 20.00 15.2978 3.39255 0.080 -1.182

recognition Posttest

RQ 2: What are the relative contributions of WM and prior VK to the
incidental learning of MWEs from bilingual captioned videos?

Table 3 presents the correlation results. The results showed that phonological
WM is significantly correlated with complex WM (r = .191, p <.01), and both

phonological WM (r = .446, p < .01) and complex WM (r = .367, p < .01) are sig-

nificantly correlated with word meaning recognition. English vocabulary levels
test is significantly correlated with Chinese receptive VK (r=.311, p <.01). Both

English Vocabulary Levels Test (r = .456, p <.01) and Chinese receptive VK (r =

438, p <.01) are significantly correlated with word meaning recognition.

Table 3. Correlation results

Chinese
English receptive Word

Phonological Complex Vocabulary vocabulary meaning

WM WM Levels Test knowledge recognition
Phonological WM 1 0.091 .299%* .289%* A446**
Complex WM NS 1 .366** A12%* 367**
English Vocabulary .299** .366%* 1 311*%* 456%*
Levels Test
Chinese receptive .289** A412%* S5 1 A438**
vocabulary
knowledge

** Correlation is significant at the 0.01 level (2-tailed).

To address the second question, which examined the relative impacts of
existing VK and WM on the incidental learning of word meaning recognition,
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hierarchical regression analyses were conducted. Initially, we assessed issues
of linearity and multicollinearity. A plot of residuals against predicted values
verified the linear relationship among the variables. The variance inflation fac-
tors (VIFs) ranged from 1.42 to 1.89, confirming that multicollinearity was not
a concern. The outcomes of the hierarchical regressions are detailed in Table 4.

Table 4. Hierarchical regression results

Block and variable R? Adjusted R2 AR? AF B t
Regression 1 Model 1 .307 .303 .307  88.405
Phonological WM 416 9.953
Complex WM 329 7.876
Model 2 .395 .389 .089  29.250
Phonological WM .298 7.096
Complex WM .166 3.704
English VLT .242 5.491
Chinese receptive .208 4.635
VK
Regression 2 Model 1 .305 .302 305 87.893
English VLT .355 8.086
Chinese receptive 328 7.470
VK
Model 2 .395 .389 .090  29.656
English VLT .242 5.491
Chinese receptive .208 4.635
VK
Phonological WM .298 7.096
Complex WM .166 3.704

In the initial regression analysis, components of WM were included in the first
block, while aspects of prior VK were added in the second block. The second
regression model reversed this order to better assess the relative impact of
each component when controlling for the other. In the first regression, WM
accounted for 30.7% of the variance in incidental word recall learning. When
prior VK was considered, it contributed an additional 8.9% to the variance in
meaning recognition. Conversely, in the second regression, prior VK explained
30.5% of the variance in word recall learning. WM added an extra 9% to the
variance in meaning recognition once prior VK was accounted for. These
regression analyses demonstrated that both WM (including phonological and
complex WM) and prior VK (encompassing English and Chinese receptive VK)
significantly influenced the incidental learning of word meaning for MWEs
from viewing videos with bilingual captions.
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RQ 3: Does WM have direct or indirect effects on the incidental learning of
MWEs through the mediation of English and Chinese receptive VK?

To answer the third research question, which was to understand the direct
and indirect effects, we adopted mediation analysis (see Figure 2). Despite
the RMSEA values being not satisfactory, other indices were acceptable, for
which to some extent, the mediation model showed a good fit (CFI =.988, TLI =
.894, RMSEA = .108, SRMR = .025, x2/df = .971). Figure 2 displays the regression
weights of the mediation model. WM had significant effects on word meaning
recognition (p <.001). Prior VK is a significant mediator of WM and word mean-

ing recognition (p <.001).

Figure 2. Mediation model results

To further confirm the direct and indirect effects of WM on word meaning
recall, standardised direct and indirect effects as well as total effects were cal-

culated in the path model (see Table

Table 5. standardised total effects, direct effect, and indirect effect on meaning recognition

3).

Word meaning recognition Direct Indirect

Total effects

06 (
Phonological WM .30

.07 (

06 (
Complex WM A7

08 (
English VLT .24 /
Chinese receptive VK .21 /

via English VLT)
via Chinese receptive VK)
via English VLT)
via Chinese receptive VK)

.36
37
23
.25
.24
21

The findings confirmed both direct and indirect influences of WM, as signifi-
cant indirect effects were also observed (p <.001). Notably, phonological WM
exhibited stronger direct effects compared to complex WM, while the indirect
effects were comparable for both. As shown by the regression weights in Figure
2, this segment of the analysis illustrated that WM impacts word meaning rec-
ognition both directly and indirectly through mediating factors, specifically

English and Chinese receptive VK.
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Discussion

Overall, the current study provided evidence supporting the effectiveness of a
incidental learning of multiword expressions through bilingual captioned e
viewing. The findings highlighted the importance of phonological and com- JALT CALL
plex WM, as well as English and Chinese receptive VK, in the incidental learn- o urna!
ing process for minority students. Moreover, WM was found to directly and

indirectly contribute to word meaning recognition, with English and Chinese

receptive VK acting as mediating factors.

Incidental vocabulary learning from bilingual captioning

The results of the study indicated that students made progress in their learning
of MWEs through watching bilingual captioned videos, consistent with previ-
ous research on measuring single words from bilingual captioning (Wang &
Pellicer-Sanchez, 2022) and multiword expressions from captioning (Majuddin
et al,, 2021; Teng, 2019). One possible reason for the benefit of bilingual cap-
tioning in learning multiword expressions is related to the characteristics of
these expressions themselves. Multiword expressions often have fixed and
non-compositional meanings, which means that their meanings cannot be eas-
ily inferred from the individual meanings of their constituent words. By pro-
viding bilingual captions, learners have access to both the visual representa-
tion of the expressions and their corresponding translations. This input aids
learners in understanding the overall meaning of the multiword expressions
as cohesive units, rather than relying solely on the meanings of individual
words (Teng, 2021).

The Cognitive Theory of Multimedia Learning (Mayer, 2009) may explain the
positive impact of bilingual captioning on learners’ ability to acquire meaning.
This theory suggests that the simultaneous presentation of visual and audi-
tory inputs enhances information processing and memory retention. In the
context of bilingual captioning, the written bilingual captions serve as a visual
representation of expressions, while the accompanying auditory input from
the video reinforces understanding. Together, these elements create a stronger
connection that helps learners process and encode meaning more effectively.
By reducing cognitive load, as noted by Wang and Pellicer-Sdnchez (2022),
learners are less likely to feel overwhelmed when engaging with subtitles in
two languages simultaneously. This balanced integration of inputs ultimately
improves memory retention and recognition of the learned expressions.

WM and VK in incidental learning of MWEs from bilingual captioning

The present study provides insights into the role of WM in incidental vocab-
ulary learning from bilingual captioned videos, specifically at the meaning
recognition level. The findings demonstrate that both phonological WM and
complex WM are significantly correlated with vocabulary gains. Regression
analysis further revealed that WM accounted for 30.7% of the total variance in
posttest scores (R?=.307, p <.01). Additionally, after accounting for WM, prior VK
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contributed an additional 8.9% to 9% of the variance in meaning recognition.
The findings regarding WM align with previous research by Teng and Zhang
(2023) and Teng and Cui (2024), which highlighted the significant role of both
phonological and complex WM in multimedia-oriented vocabulary learning
performance. However, the present study only partially agrees with Montero
Perez’s (2020), where complex WM showed significant prediction of posttest
scores, while PSTM did not. It is worth noting that Montero Perez’s (2020) study
did not include captions, highlighting the need to consider the role of captions
in vocabulary learning. However, according to Masoura and Gathercole (2005),
the importance of PSTM may vary depending on learners’ proficiency levels
and familiarity with the phonological structure of the target language. Teng
(2024b) only supported the indirect role of WM in vocabulary learning in dif-
ferent captioned video genres. It is suggested that low proficiency learners may
require a certain lexical threshold or proficiency level to establish referential
connections between pictorial and verbal representations in captioned videos,
which are crucial for incidental vocabulary learning to occur (Teng, 2022).
Building on Teng’s (2025) research regarding individual differences in pho-
nological WM and incidental vocabulary learning across different captioning
formats, such as full and keyword captions, the present study enhances the
understanding of the roles of both phonological and complex WM in vocabu-
lary acquisition among minority students in bilingual captioning contexts. An
unexpected discovery was the prominent role of complex WM, which aligns
with Montero Perez’s (2020) findings but contrasts with those of Teng (2025).
Complex WM, which is crucial for storing and manipulating information, has
been shown to predict vocabulary learning outcomes (Kormos & Safar, 2008),
and was similarly observed in the present study with minority students engag-
ing with bilingual captioned videos. Complex WM appears to aid learners in
effectively allocating their attentional resources to understand input from
bilingual captioned videos. This cognitive function supports the storage and
manipulation of information, allowing learners to process and integrate vari-
ous linguistic and visual cues present in the videos. Students with higher levels
of complex WM are better positioned to efficiently focus their attention on rel-
evant linguistic details, such as word forms and structures, while simultane-
ously using the contextual cues provided by the visual elements in the videos.
The present study highlights the significant role of prior VK, including both
English and Chinese vocabulary, in the incidental learning of vocabulary from
bilingual captioned videos. The results demonstrated that learners’ capacity to
acquire vocabulary incidentally while watching bilingual captioned television
was closely linked to their existing VK. Specifically, learners with more exten-
sive VK were able to acquire more vocabulary items compared to those with
less VK. These findings are consistent with previous research (Montero Perez et
al., 2014), which also underscored the positive effect of vocabulary size on inci-
dental vocabulary learning through captioned viewing. Furthermore, the depth
of VK, as discussed by Teng and Mizumoto (2023), was found to significantly
influence learners’ incidental vocabulary acquisition from captioned videos.
Learners with a robust vocabulary base benefit from having a wide array of
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words stored in their long-term memory. As a result, when they encounter
unfamiliar words in bilingual captioned videos, they can quickly activate and
access relevant VK. This allows them to form connections between familiar
and new words encountered in the videos and engage in inference, using their
existing lexical knowledge to deduce the meanings of unknown words. These
cognitive processes enhance their ability to recognize and understand new
words more effectively, facilitating the successful acquisition of MWEs.

The mediating role of prior VK on WM and incidental learning of MWEs

The mediation analysis results offer valuable insights into the interplay
between prior VK, WM, and vocabulary acquisition from bilingual captioned
videos. Firstly, the study found that prior VK directly impacts vocabulary learn-
ing, suggesting that learners with a more extensive vocabulary in both Chinese
and English are better positioned to comprehend the input materials, notice
new words, and infer meanings from both linguistic and situational contexts.
This finding is consistent with previous research (Horst et al., 1998; Peters &
Webb, 2018; Teng & Mizumoto, 2023) and supports the “Matthew Effect” in
vocabulary acquisition, where learners with a larger vocabulary base have an
advantage in further expanding their vocabulary through bilingual captioned
videos.

Interestingly, the study also discovered that prior VK serves as a significant
mediator for WM. WM influences word meaning recognition through the medi-
ation of both Chinese and English VK. This implies that learners with greater
WM capacities can achieve better vocabulary learning outcomes by using their
existing linguistic knowledge to leverage contextual information and infer the
meanings of new words from the bilingual captioned videos. While WM is
an important cognitive factor, differences in learners’ prior VK may mediate
its impact on vocabulary learning outcomes. Additionally, the findings sug-
gest that complex WM has smaller direct and indirect effects on vocabulary
learning compared to PSTM. This may be due to the availability of bilingual
captions in the videos. Learners can use the Chinese subtitles to understand
the meanings of English words, thereby reducing the cognitive load involved
in the vocabulary learning process. Consequently, the role of complex WM in
vocabulary learning may be diminished.

Limitations and implications

This study has several limitations that should be noted. First, the vocabulary
tests we used were limited to assessing meaning recognition scores, which
may not fully encompass all facets of incidental learning of MWEs. Some of the
MWEs may not be natural and may not accurately reflect their usage. Second,
the participants were language minority students in China with limited expe-
rience using online language learning resources, which may restrict the appli-
cability of the findings to L2 learners with similar proficiency levels and lan-
guage backgrounds. Bilingual captioning might be less effective for advanced
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learners who already possess a high proficiency in processing language input.
Third, while we conducted immediate posttests to explore the link between
processing and learning gains, the lack of delayed posttests means we cannot
draw conclusions about the long-term retention of vocabulary learned through
captioned videos. Finally, the benefits of bilingual captions for learning MWEs
might be enhanced under conditions of intentional learning. In such scenarios,
form-focused strategies like textual enhancement or prereading instruction
could be employed to direct learners’ attention to both the forms and meanings
of MWEs in a more structured and deliberate way.

The findings identified offer valuable insights for future research and teach-
ing methods. Firstly, the findings suggest that language minority students can
improve their recognition of word meanings in learning MWEs through com-
prehensible input provided by bilingual captioned videos. These videos create
a linguistically rich environment, enabling learners to process and understand
word meanings more effectively. As a result, bilingual captioned videos can
serve as an effective resource for enhancing MWE learning among language
minority students by integrating visual and textual information to aid word
comprehension. By engaging with these videos, students receive authentic lan-
guage input and gain exposure to both the spoken and written forms of the
target language. Secondly, the research underscores the crucial role of prior VK
inlearning vocabulary from captioned videos. It is essential for educators and
curriculum developers to emphasize the development of learners’ VK as a foun-
dation for successful vocabulary acquisition. By offering diverse instructional
activities to expand learners’ vocabulary, educators can improve students’ abil-
ity to understand and learn new words presented in captioned videos. Finally,
the study reveals that the influence of WM on vocabulary learning from cap-
tioned videos is mediated by learners’ existing VK. This indicates that while
WM capacity is significant, its effect on learning outcomes may depend on the
learner’s prior VK. Educators should consider individual differences in WM
capacity and adapt their teaching strategies accordingly. Providing support,
such as explicit vocabulary instruction, can assist learners with limited WM
in effectively processing and retaining vocabulary from bilingual captioned
videos.
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