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Article Info Abstract

This study presents a PRISMA-guided systematic review synthesizing empirical
research on video-based incidental English vocabulary learning in second and foreign
language contexts. Using the Web of Science Core Collection as the sole database, 743
records were initially retrieved, with 103 studies retained following title—abstract
screening, full-text eligibility assessment, and application of predefined inclusion
criteria. The review aimed to move beyond modality comparisons by mapping the
multimodal ecology through which vocabulary learning unfolds in audiovisual
environments. Specifically, it examined how video-based multimodality has been
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productive measures foregrounding consolidation processes. Pedagogical implications
highlight the need for purpose-driven captioning and glossing configurations, calibrated
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Overall, the study advances a process-oriented framework for understanding and
designing video-based vocabulary learning environments.
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1. Introduction

Vocabulary knowledge constitutes a fundamental component of language proficiency, forming the
foundation for learners’ ability to comprehend and produce meaningful communication in a second or
foreign language. As Webb and Nation (2017) highlighted, native speakers typically use between 15,000-
and 20,000-word families by adulthood, whereas most L2 learners struggle to attend even 3,000-5,000,
which significantly constrains their ability to comprehend authentic discourse such as films and academic
texts. The number of words a learner knows is not merely an index of lexical breadth but also a
determinant of their ability to acquire new vocabulary, reflecting the “Matthew effect,” where those with
larger vocabulary learn new words more efficiently than those with smaller ones (Webb & Nation, 2017).
Vocabulary learning is inherently incremental (Teng, 2020), involving the gradual strengthening of form—
meaning connections and expanding from receptive to productive mastery. Despite its centrality,
achieving sufficient lexical coverage to support fluent comprehension remains an enduring challenge for
L2 learners across contexts.

Given these challenges, research has sought pedagogical methods that can increase the quantity and
quality of input exposure necessary for vocabulary growth. Video-based learning environments have
become a promising avenue because they combine auditory, visual, and textual modalities to provide rich,
contextualized input that mirrors natural language use. Rooted in Mayer’s (2009) cognitive theory of
multimedia learning, video-based multimodality enables learners to process linguistic information
through both verbal and nonverbal channels, fostering deeper encoding of lexical items. Building upon
Paivio’s (2007) dual coding theory, the simultaneous presentation of spoken language, captions, and
visual imagery can strengthen associative links between word form and meaning, thereby promoting more
robust retention. Empirical research has confirmed that captioned and glossed videos can enhance
learners’ noticing of new words and comprehension of meaning (Lee & Choi, 2024; Montero Perez et al.,
2015, 2018; Teng, 2020). For example, Teng (2020) found that captions helped learners form stronger
form—meaning mappings, while Montero Perez et al. (2018) demonstrated that combining visual and
textual enhancements supported vocabulary retention through increased attentional engagement.

Nevertheless, despite the accumulated evidence supporting video-based input, learning gains from
audiovisual materials are often modest. For instance, in large-scale experiments, L2 learners typically
acquired only a handful of words after hours of viewing authentic programs (e.g., Rodgers & Webb,
2020). Such limited outcomes underscore that exposure alone does not guarantee vocabulary learning;
rather, the quality of multimodal processing, that is how learners attend to and integrate verbal and
nonverbal information, determines the depth of lexical uptake. Boers et al. (2017a) and Boers et al.
(2017b) argued that the effectiveness of multimodal annotations depends less on modality itself and more
on the degree of attention that these annotations elicit. Similarly, empirical evidence from eye-tracking
studies indicates that glossed captions attract additional visual attention, facilitating memory encoding
through increased engagement (Godfroid et al., 2013). Thus, the pedagogical value of video-based
multimodality lies not only in its multimodal richness but in its capacity to direct learners’ cognitive
resources effectively.

Recent studies have also highlighted theoretical ambiguities in how “multimodality” is conceptualized in
vocabulary research. Boers et al. (2017a) criticized the uncritical application of dual coding theory in
CALL studies, contending that the benefits of multimodal glosses are often confounded by attentional
variables rather than purely by the addition of imagery. Similarly, Lee and Choi (2024) noted that
although glossed captions have been theoretically linked to input enhancement and cognitive load
reduction, empirical studies remain inconclusive regarding whether they stimulate active processing or
merely facilitate meaning access. Furthermore, existing research has predominantly examined specific
annotation types (e.g., textual vs. pictorial glosses, full vs. keyword captions) rather than exploring the
broader ecology of multimodal interaction, which is the interplay among auditory, visual, and textual
elements that collectively shape vocabulary learning processes. This fragmented approach has resulted in
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a lack of integrative understanding of how video-based multimodal input operates as a learning
mechanism.

The need for a systematic synthesis is further emphasized by methodological inconsistencies across
studies. Researchers have used varying operationalizations of vocabulary learning, ranging from form
recognition to meaning recall and productive use, making cross-study comparisons difficult (Peters et al.,
2016; Webb & Nation, 2017). Moreover, while incidental learning has traditionally dominated this
research domain (Feng & Webb, 2020; Yun, 2011), recent work suggests that intentional and incidental
processes often overlap in video-based tasks, particularly when learners interact with captions and glosses
(Lee & Choi, 2024; Teng, 2020). Consequently, understanding how multimodal environments mediate
both incidental and deliberate learning processes requires an analytical shift from evaluating what works
best to examining how learning unfolds across cognitive, affective, and behavioral dimensions.

This systematic review addresses these gaps by synthesizing the conceptual, empirical, and pedagogical
dimensions of video-based vocabulary learning. Specifically, it examines how studies have theorized
video-based multimodality as a mechanism for lexical development, what cognitive and affective
processes mediate word learning in audiovisual contexts, how vocabulary acquisition is operationalized
and measured, and what instructional principles emerge from the accumulated evidence. By mapping this
multimodal ecology, the present review advances understanding from isolated modality comparisons
toward an integrated model of video-based vocabulary learning. In doing so, it aims to bridge research
and pedagogy, providing educators with evidence-based insights into designing effective multimodal
input that not only enriches exposure but also enhances engagement, attention, and retention. Ultimately,
this synthesis contributes to reorienting the field from modality-based outcomes to process-driven
explanations of how multimodal environments can optimize L2 lexical growth.

In line with these gaps, the current study aimed to address the following research questions:

1. How have studies theorized video-based multimodality as a mechanism for incidental English
vocabulary acquisition (e.g., noticing, involvement, cognitive load, engagement)?

2. What cognitive, affective, and behavioral processes are evidenced to mediate vocabulary uptake
and retention in video-based contexts (e.g., attention allocation, depth of processing, self-
regulation, interaction with controls such as pause/rewind)?

3. How is incidental learning of English vocabulary operationalized and measured across studies
(task designs, immediacy vs. delayed tests, breadth vs. depth of word knowledge), and how do
these choices condition the processes identified in RQ2?

4. What design principles and actionable implications for classroom/online practice emerge from the
accumulated evidence (e.g., captioning configurations, glossing modalities, task sequencing,
pacing/segmenting, learner control), and under what conditions are they most plausible?

2. Literature Review
2.1. Theoretical Perspectives on Video-Based Multimodality

Research on video-based vocabulary learning is grounded in cognitive theories that emphasize how
learners process verbal and nonverbal information. Mayer’s (1997, 2009) cognitive theory of multimedia
learning and Paivio’s (2007) dual coding framework posit that audiovisual input supports vocabulary
learning through dual-channel processing when visual imagery and verbal information are meaningfully
integrated. Empirical work on annotations and multimedia glosses consistently demonstrates that
multimodal formats enhance form, meaning mapping by strengthening associative links (Akbulut, 2007;
Nagata, 1999; Plass et al., 1998).
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Studies on input enhancement further highlight noticing as the key mechanism. Textual enhancement and
captioning have been found to direct learners’ visual attention to target lexical items (Montero Perez et
al., 2014, 2018; Warren et al., 2018). Eye-tracking evidence shows that captions and glosses increase
fixation duration on target words, facilitating deeper processing (Montero Perez et al., 2018). Sydorenko
(2010) similarly reported that captions shift attention toward orthographic representations, promoting
more robust form recognition compared to audio-only conditions.

Another theoretical line concerns cognitive load. While multimodality can reduce processing difficulty by
providing redundant cues, excessive visual information may overload working memory, especially for
lower-proficiency learners (Hsu et al., 2013; Nation, 2013). Yet research shows that well-designed
captioning and glossing configurations mitigate unnecessary load and support efficient processing of
novel items (Ko, 2012, 2017). Rassaei (2018) demonstrated that augmented visual cues enhance
elaboration without overwhelming learners, provided that tasks support manageable attentional allocation.

Finally, the involvement load hypothesis and depth-of-processing perspectives appear implicitly in
several studies. Tasks that require higher cognitive engagement, such as inference-making or selective
attention to highlighted forms, yield stronger retention (Vahedi et al., 2016; Yun, 2011). Across studies,
video-based multimodality is not conceptualized merely as additional sensory channels but as a
mechanism for directing and sustaining attention in ways that foster lexical encoding.

Taken together, theoretical perspectives converge on the view that multimodal video input promotes
vocabulary learning through attentional, cognitive, and representational mechanisms. However,
inconsistent definitions of multimodality, varying interpretations of cognitive load, and divergent uses of
enhancement techniques underscore the need for systematic synthesis to clarify how these mechanisms
operate across designs.

2.2. Cognitive, Affective, and Behavioral Processes in Video-Based Vocabulary Learning

Studies employing eye-tracking, think-alouds, and learner reports reveal a complex interplay of cognitive
and affective processes during audiovisual learning. Attention allocation is among the most frequently
documented mediators. Learners consistently direct more visual attention to captioned and glossed
segments, resulting in higher lexical uptake (Montero Perez et al., 2014; Yanguas, 2009). Research on
pictorial glosses shows that images further increase attentional engagement by reducing ambiguity and
supporting conceptual access (Aldera & Mohsen, 2013; Al-Seghayer, 2001).

Processing depth also shapes learning outcomes. Tasks requiring integration of verbal and visual cues,
such as predictive judgments (Hsieh, 2020), elaborative viewing (Fievez et al., 2023), or interactive
features in glossing environments (Fakhr et al., 2021), lead to stronger retention. Learners’ behavioral
engagement, including using pause and replay functions, contributes to increased noticing and
consolidation (Webb & Rodgers, 2009; Winke et al., 2010). Even in authentic long-form viewing,
sustained engagement promotes incremental learning (Rodgers & Webb, 2020).

Affective factors additionally influence performance. Enjoyment, reduced anxiety, and perceived control
have been associated with increased attention and better learning outcomes in multimedia environments
(Salehi & Naserieh, 2013; Yeldham, 2018). Research on learner preference for gloss types (Cekic, 2024)
suggests that motivation interacts with cognitive effort, shaping learners’ willingness to attend to
enhanced cues.

Overall, evidence indicates that vocabulary gains result from coordinated cognitive, affective, and
behavioral processes rather than modality alone. Yet the field lacks an integrative account of how these
processes jointly operate across annotation types, viewing conditions, and learner characteristics,
indicating the value of a systematic synthesis grounded in multimodal learning theory.
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2.3. Operationalization and Measurement of Incidental Vocabulary Learning

Incidental vocabulary acquisition in video-based environments has been operationalized through diverse
testing formats, exposure conditions, and timeframes. Most studies adopt pretest—posttest or pretest—
posttest—delayed designs to assess form recognition, meaning recall, or productive use (Feng & Webb,
2020; Sydorenko, 2010; Webb & Nation, 2017). Breadth-focused measures such as form recognition tests
are sensitive to initial learning, whereas meaning recall and productive tasks index deeper acquisition but
often capture smaller gains (Rodgers & Webb, 2020; Webb & Rodgers, 2009).

Variation in operationalization reflects distinct assumptions about incidental learning. For example,
studies on textual enhancement emphasize immediate noticing, whereas glossing studies emphasize
semantic elaboration and long-term retention (Plass et al., 1998; Vahedi et al., 2016). Tasks also differ in
the degree to which they permit learner control. Research that incorporates pause/rewind features (Warren
et al., 2018; Winke et al., 2010) treats such behaviors as part of incidental engagement, while studies
using continuous viewing treat incidental learning as fully passive (Ko, 2012; Montero Perez et al., 2014).

The heterogeneity of testing instruments and viewing conditions restricts comparability across studies. In
particular, the differential use of immediate versus delayed tests complicates interpretation of retention,
and the reliance on form-focused measures limits insights into depth of lexical development. These
inconsistencies signal the need for a systematic review that delineates how methodological choices shape
observed learning processes and outcomes.

2.4. Pedagogical Principles Emerging from Video-Based Vocabulary Research

Across the evidence base, several design principles emerge for the pedagogical use of video-based
multimodality. First, captioning consistently supports lexical recognition and meaning access, especially
for lower-proficiency learners (Ko, 2012, 2017; Rassaei, 2018; Winke et al., 2010). Enhanced captions
that highlight target items further increase noticing, though some studies caution that excessive
enhancement may increase cognitive load (Warren et al., 2018).

Second, glossing, textual, pictorial, and multimodal, enhances depth of processing and retention. Pictorial
glosses yield particular benefits due to reduced semantic ambiguity and stronger dual coding (Akbulut,
2007; Al-Seghayer, 2001). However, glosses are most effective when they support rather than interrupt
viewing, suggesting the need for integration rather than overlay.

Third, learner control features such as pause and replay tools facilitate behavioral engagement that
contributes to deeper vocabulary processing (Winke et al., 2010). Long-form viewing research
demonstrates that sustained exposure promotes incremental gains, particularly when supported by
captions (Rodgers & Webb, 2020).

Finally, studies highlight the importance of aligning multimodal design with task difficulty, proficiency
level, and attentional demands. Overly dense visual information can overwhelm learners (Hsu et al.,
2013), while insufficient support reduces noticing (Nation, 2013).

Overall, pedagogical implications converge on the need for balanced multimodal design that fosters
attention, supports manageable processing, and encourages active engagement. A systematic synthesis is
warranted to refine these principles into coherent, evidence-based guidelines for instructional design
across diverse learning environments.

3. Methodology

3.1. Research Design

The study employed a systematic review design guided by the principles outlined in the PRISMA 2020
statement, which provides updated, transparent reporting standards for identifying, selecting, appraising,
and synthesizing studies (Page et al., 2021). As Gough et al. (2017) put forward, systematic reviews are
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treated as a form of secondary research requiring explicit, rigorous, and reproducible methods for locating
and evaluating published studies on a specific subject. This design ensures a structured approach to
mapping the conceptual, methodological, and pedagogical dimensions of a given subject. Following this
guideline, the current study investigated video-based English vocabulary learning.

3.2. Search Procedure

The search strategy was developed to locate peer-reviewed studies examining English vocabulary
learning through video-based, audiovisual, or multimodal input. Consistent with PRISMA 2020’s
emphasis on transparency in database selection and reproducibility of search strategies (Page et al., 2021),
the Web of Science Core Collection (WoS) was used as the sole database. WoS was selected because of
its stable indexing practices, controlled metadata structure, and strong representation of high impact
applied linguistics, psycholinguistics, and CALL journals. Restricting the search to WoS ensured a
coherent, replicable dataset appropriate for a focused evidence synthesis.

The decision to rely exclusively on the Web of Science Core Collection (WoS) was theoretically and
methodologically aligned with the primary aim of the study, namely to conduct a structured ecological
mapping of research trends, conceptual foci, and methodological patterns in English vocabulary learning
through video-based and multimodal input, rather than to exhaustively retrieve all extant studies. WoS
was selected because it offers a highly curated and stable citation index with rigorous journal inclusion
criteria, standardized metadata, and long-term indexing consistency, all of which are essential for
ensuring internal coherence and analytical comparability in synthesis-oriented reviews.

While multi-database searches are recommended for reviews prioritizing maximum recall, such breadth
often introduces substantial redundancy, inconsistent indexing practices, and metadata noise that can
obscure higher-level pattern detection. In contrast, WoS provides a controlled corpus that reliably
captures the core, high-impact outlets in applied linguistics, psycholinguistics, and computer-assisted
language learning, the primary disciplinary homes of research on multimodal vocabulary learning.
Empirical comparisons in prior synthesis research have shown that WoS alone retrieves the vast majority
of highly cited and theoretically influential studies in these fields, with marginal conceptual gains from
additional databases once core journals are covered.

Importantly, the objective of this review was not to estimate effect sizes or to make claims of statistical
completeness, but to map dominant research trajectories, instructional modalities, and learning outcomes
within a bounded and replicable scholarly ecosystem. From this perspective, restricting the search to WoS
reduced database-driven heterogeneity and enhanced reproducibility, transparency, and interpretive
precision. Nevertheless, the authors acknowledge that studies published in regionally indexed or practice-
oriented journals may not be fully represented, and this delimitation is treated as a conscious scoping
decision rather than a methodological shortcoming.

To align the search precisely with the review’s scope, the Boolean string was constructed around three
clusters: (a) video-based or multimodal input; (b) vocabulary learning; and (c) English as the target
language. Using topic search option, the operationalized search string was:

("video-based" OR "educational video™ OR "authentic video” OR "caption*" OR "subtitl*" OR "gloss*"
OR "glossed video™ OR "captioned video™ OR "subtitled video" OR "audiovisual™) AND (vocab* OR
lexic* OR "word learning” OR "vocabulary knowledge” OR "vocabulary acquisition™) AND (English OR
ESL OR EFL OR "English vocabulary” OR "L2")

This formulation ensured that only studies reporting English vocabulary learning outcomes were
retrieved, excluding research on other target languages. The search covered all years indexed in WoS up
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to the search date and included only peer-reviewed journal articles. This search yielded 743 in WoS
database.

3.3. Eligibility Criteria

Eligibility criteria were determined in advance and applied consistently across all screening stages,
following the structured decision-making principles described by Gough et al. (2017).

3.3.1. Inclusion criteria:
1. Empirical studies examining English vocabulary learning (ESL/EFL contexts).
2. Studies using video-based, audiovisual, or multimodal input as the instructional or exposure medium.

3. Studies reporting measurable English vocabulary outcomes (e.g., form recognition, meaning recall,
productive knowledge, retention).

4. Peer-reviewed journal articles.

5. Any study design (experimental, quasi-experimental, mixed methods, or qualitative) provided
vocabulary learning was analyzable.

3.3.2. Exclusion criteria:

1. Studies where the target vocabulary was not English (e.g., L2 Spanish, L2 Japanese).
2. Studies using English video input but not measuring English vocabulary learning.

3. Studies focusing exclusively on reading-based or audio-only input.

4. Conceptual or theoretical papers without empirical data.

5. Dissertations, book chapters, conference proceedings, and non—peer-reviewed sources.

These refinements ensured that the corpus strictly reflected research on English vocabulary acquisition
through video-based multimodal input.

3.4. Study Selection and Data Extraction

Study selection occurred in three stages: title screening, abstract screening, and full-text review. The
eligibility criteria were applied at each stage to ensure consistency and transparency. A structured data
extraction template captured the following elements: theoretical framing of multimodality, multimodal
features investigated (e.g., captions, pictorial glosses, keyword captions), research design, participant
characteristics, vocabulary measures (construct, type, timing), mediating processes (cognitive, affective,
behavioral), and pedagogical implications. This structure aligns with PRISMA 2020 expectations for
transparent reporting of extracted variables (Page et al., 2021).

This search yielded 743 records in the Web of Science database. An initial screening based on titles,
abstracts, and author-provided keywords reduced the dataset to 142 records. Of these, eight articles could
not be retrieved in full text despite repeated access attempts through institutional subscriptions and
alternative publisher platforms and were therefore excluded at the eligibility stage. leaving 134 studies for
full-text eligibility assessment. Following full-text screening, 103 studies were retained for final
inclusion, as several articles did not fully meet the predefined inclusion criteria. Using Haddaway et al.’s
(2022) PRISMA flowchart tool, Figure 1 below describes the process.
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{n=142)

Reports not retrieved
(n=8)

l

Reports assessed for eligibility
{n=134)

Reports excluded:
{n=231)

MNew studies included in review
{n=103)

Reports of new included studies
{n=103)

Fig. 1. PRISMA flowchart.

3.5. Quality Assessment

The current study followed the principle that systematic reviews must assess the rigor and relevance of
included studies to support trustworthy synthesis, as emphasized by Gough et al. (2017). Studies were
evaluated for clarity of design, adequacy of reporting, appropriateness of vocabulary measures,
transparency of multimodal manipulation, and alignment between research questions and methods. Rather
than excluding studies based solely on quality scores, a weight-of-evidence approach was adopted,
whereby methodological limitations informed the interpretation of findings.

3.6. Ethical Considerations

As this review synthesized previously published studies, no institutional ethical approval was required.
However, the review adhered to ethical principles of transparency and responsible scholarship, consistent
with the expectations outlined in PRISMA 2020 (Page et al., 2021) and the framing of systematic reviews

as accountable research processes in Gough et al. (2017).
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4. Results
4.1. Theorizing Video-Based Multimodality as a Mechanism for Incidental Vocabulary Acquisition

Across the studies reviewed, theorization converges on a cognitive-processing account in which
audiovisual input, augmented by on-screen text and optional glosses, strengthens lexical encoding by
distributing information across channels. Dual Coding Theory (Paivio, 2007) and Mayer’s Cognitive
Theory of Multimedia Learning (Mayer, 2009) dominate as the core explanatory frameworks, with
studies treating multimodality as a means of constructing richer form—meaning traces via coordinated
verbal (audio/text) and nonverbal (visual/action) representations (Feng & Webb, 2020; Teng & Cui,
2025a, 2025b; Wang, 2025; Yuan & Tang, 2025). Within this framing, captions/subtitles are theorized
not merely as redundant text, but as scaffolding that stabilizes transient speech, improves segmentation of
the speech stream, and supports mapping between phonological form and semantic representation (Hsu et
al., 2013; Wu et al., 2022; Yiiksel & Tanriverdi, 2009).

A second, partially competing theoretical strand centers on load management. Cognitive Load Theory is
mobilized to explain both benefits and boundary conditions: multimodality can optimize resources
through channel distribution, yet simultaneous presentation of audio, moving images, and dense textual
support can trigger split attention and overload, particularly for lower-proficiency learners or high-density
captioning conditions (Baranowska, 2025; Choi, 2023; Kaderoglu, 2024; Montero Perez et al., 2015).
This tension appears in the redundancy debate: some studies anticipate a redundancy effect (extra text
increases extraneous load), whereas many L2-focused accounts predict a “reversed redundancy effect,”
arguing that captions reduce intrinsic load by externalizing decoding demands and freeing capacity for
meaning construction.

Engagement-oriented models provide a third layer of theorization. Noticing is framed as a mechanism by
which multimodal cues, typographic enhancement, and gloss affordances direct attentional resources
toward target lexical items, thereby increasing the likelihood of intake and subsequent consolidation
(Choi, 2023; Finger-Bou & Muiioz, 2023; Montero Perez et al., 2015; Wu et al., 2022). In parallel, the
Involvement Load Hypothesis (Hulstijn & Laufer, 2001) and Depth of Processing Hypothesis (Craik &
Lockhart, 1972) are used to account for differences across task types: production-oriented or evaluation-
requiring activities are theorized to generate deeper processing and more durable learning than passive
viewing, particularly for vocabulary depth and productive outcomes (Lo, 2024; Mohsen, 2016a). Taken
together, the accumulated theorization positions incidental vocabulary learning in video-based settings as
an emergent product of (a) dual-channel encoding, (b) cognitive load calibration, and (c)
attention/engagement mechanisms that vary by the salience and task-demands attached to lexical items.

4.2. Cognitive, Affective, and Behavioral Mediators of Uptake and Retention
4.2.1. Cognitive Mediators

Attention allocation is consistently treated as a necessary gateway to learning in video contexts. Eye-
tracking evidence indicates that adding captions/subtitles systematically redistributes gaze from imagery
toward text, implying a trade-off that can either facilitate learning (via increased lexical noticing) or
undermine processing of visual context if text dominates (Choi, 2023; Montero Perez et al., 2015; Wang,
2025). Beyond “looking,” depth of processing is repeatedly linked to activities that require semantic
evaluation, contextual interpretation, or retrieval, which promote stronger retention than exposure alone
(Cekig, 2024; Lo, 2024; Mohsen, 2016a; Yuan & Tang, 2025). Working memory capacity appears as a
moderator of these effects: higher WM supports coordination of simultaneous audio-text-visual streams
and mitigates split-attention costs, especially in complex conditions such as dual subtitles or enhanced
captioning (Mirzaei et al., 2023; Teng, 2025). Several accounts also extend mediation beyond single-word
learning to phraseological development, proposing that multimodal recurrence can make distributional
patterns salient and support statistical learning of multiword units and collocations.
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4.2.2. Affective Mediators

Engagement and motivational alignment with content emerges as a stable driver of vocabulary gains.
Studies treating genre and interest as consequential report that learners’ involvement with documentaries,
TV series, or other appealing content increases attention persistence and willingness to sustain exposure,
thereby amplifying opportunities for incidental uptake (Teng, 2024). Extramural exposure is framed as a
broader affectively-mediated pathway: informal viewing contexts correlate with stronger vocabulary
outcomes, plausibly via increased motivation and reduced anxiety.

4.2.3. Behavioral Mediators

Self-regulation through learner control functions (pause/rewind/replay, “help options,” glossary checks) is
repeatedly linked to improved retention. These behaviors appear to operate through two proximal
mechanisms: managing transient cognitive load (slowing down input to a processable rate) and enabling
repeated attention to target items, which supports consolidation (Montero Perez et al., 2015; Nguyen &
Boers, 2019; Wu et al., 2021). Repetition, whether embedded in extensive viewing or induced through re-
viewing/segmenting, functions as a key behavioral condition for long-term retention (Majuddin et al.,
2021; Rodgers & Webb, 2017). Finally, production-oriented behaviors (retelling, sentence writing,
subtitling/dubbing, content creation) are framed as mediators that convert exposure into elaboration and
retrieval practice, thereby strengthening depth of word knowledge (Lo, 2024; Mohsen, 2016a).

4.3. Operationalization and Measurement of Incidental Learning, and How These Choices Condition
RQ2 Processes

Across studies, operationalizations vary substantially, and these choices shape which mediating processes
become observable and which learning outcomes are likely to emerge. Studies operationalize “incidental”
learning through designs ranging from controlled experiments with specific captioning/gloss conditions to
more naturalistic viewing contexts that approximate authentic consumption (Lin, 2010; Wang, 2025;
Younas & Dong, 2024). Exposure regimes span intensive short-clip designs and extensive viewing
designs, with extensive exposure positioned as more plausible for meeting frequency thresholds required
for stable retention, particularly beyond initial form recognition.

Measurement timing functions as a strong conditioning factor. Immediate post-tests often show
advantages for captioned or bilingual conditions, particularly for recognition and short-term meaning
access, whereas delayed tests frequently show attenuation of gains unless repetition is built into the
design (Peters, 2019; Teng, 2023; Yiiksel & Tanriverdi, 2009). This pattern aligns with the mediator
account in RQ2: immediate designs privilege attention allocation and initial noticing effects, whereas
delayed designs are more sensitive to consolidation processes that depend on repetition, self-regulation,
and retrieval/production opportunities.

Outcome constructs also condition conclusions. Many studies emphasize receptive breadth (form
recognition, meaning recognition/recall), using instruments such as form-meaning tests and VKS-style
measures, which tends to favor claims that video/captioning is effective because these outcomes are
tightly linked to noticing and surface mapping processes. By contrast, measures targeting depth
(productive use, contextualized meaning, collocations/MWUSs) more often require enhanced input or task-
induced elaboration, consistent with involvement load and depth-of-processing accounts (Lo, 2024;
Mohsen, 2016a). In practical terms, the evidence base is partially “measurement-shaped”: designs
optimized for recognition outcomes will foreground caption-driven attention effects, whereas designs
including production, delayed assessment, or phraseological measures will foreground self-regulation,
repetition, and elaborative processing as decisive mechanisms.
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4.4. Design Principles and Actionable Implications, and the Conditions Under Which They Are Most
Plausible

4.4.1. Captioning/subtitling Configurations

The synthesized pattern indicates differentiated affordances rather than a single “best” option. L2
(intralingual) captions are the most consistently supported configuration for linking sound and print,
supporting form recognition and listening development via synchronized phonological-orthographic
mapping. Bilingual/dual subtitles tend to advantage immediate comprehension and meaning access,
particularly for lower-proficiency learners, but risk increased load and reduced form-focused processing if
attention is captured by L1 text (Kaderoglu, 2024; Wang, 2025; W1 & Boers, 2024; Yuan & Tang, 2025).
L1-only subtitles reliably support plot comprehension yet appear least aligned with L2 form learning. To
mitigate cognitive load in bilingual conditions, sequential strategies, such as initial viewing with L1
subtitles followed by bilingual subtitles, are presented as plausible for preserving comprehension while
enabling later lexical focus (Yuan & Tang, 2025).

4.4.2. Salience Engineering via Enhancement and Glossing

Enhanced/keyword captions and typographic highlighting consistently function as attention-guidance
tools that intensify noticing without necessarily increasing processing demands to the same extent as full
dual-subtitle input (Choi, 2023; Finger-Bou & Munoz, 2023). Glossing evidence points toward
multimodal glosses (e.g., text + picture) as a principled instantiation of dual coding that supports retention
beyond single-mode glosses. Interactive glosses (e.g., multiple-choice formats) appear promising, but
outputs flag that effectiveness likely depends on feedback timing, visual support, and the cognitive
operations invoked during viewing (Cekig, 2024).

4.4.3. Pacing, Segmenting, and Repetition

Segmenting and pacing are presented as load-management strategies that improve comprehension and
prevent overload, particularly for low-proficiency learners or dense captioning environments
(Baranowska, 2025). Repetition is treated as non-negotiable for durable learning: evidence summarized
here suggests that incidental learning from series-like input may require more than ten encounters for
meaning recall to improve reliably, implying that instructional designs should incorporate spaced re-
viewing rather than relying on massed exposure alone (Rodgers & Webb, 2017).

4.4.4. Learner Control and Task Sequencing

Providing control tools (pause/rewind/replay) is a consistent implication, framed as enabling self-
regulation and adaptive load management that supports deeper processing of target items (Nguyen &
Boers, 2019; Wu et al., 2021). Sequencing tasks from lower to higher involvement, for instance passive
viewing progressing to evaluation/production activities, is theorized and evidenced as a pathway to
vocabulary depth and retention (Lo, 2024; Mohsen, 2016b). The most defensible implication is an
integrated model: extensive viewing to accumulate encounters and contextual richness, combined with
targeted intentional follow-up on selected items through glossed review, retrieval practice, and
production-oriented tasks.

4.4.5. Conditions for Plausibility

Proficiency level and WM capacity emerge as boundary conditions, with intermediate learners and
higher-WM learners better positioned to benefit from complex multimodal configurations (Mirzaei et al.,
2023; Teng, 2024). Content engagement and genre suitability also condition effectiveness; evidence
suggests that motivational fit supports sustained attention and repeated exposure, increasing the
plausibility of incidental uptake and retention (Teng, 2024).
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5. Discussion

The current study portrayed incidental vocabulary learning under viewing conditions as a multi-
component phenomenon rather than an input-format effect. Across studies, the dominant explanatory
architecture combined (a) dual-channel representational enrichment, (b) cognitive load calibration, and (c)
attention and engagement mechanisms that differed by captioning configuration, salience engineering,
and task demands. This triadic account reduced apparent contradictions in the evidence base: captions and
multimodal enhancements supported form-meaning encoding, yet gains varied because the same supports
also reallocated attention and could exceed processing capacity in high-density or complex subtitle
conditions. In practical terms, multimodality functioned as an enabling condition whose benefits
depended on the extent to which designs stabilized transient speech, guided selective attention to target
items, and preserved manageable load.

Within the findings, the strongest internal convergence concerned mediation. Attention allocation
emerged as a necessary gateway, with eye-tracking studies indicating systematic shifts of gaze toward
captions/subtitles, implying that more text support rarely represented a monotonic improvement. Depth of
processing and self-regulation then differentiated short-term uptake from durable retention. Learner
control behaviors, pause/rewind/replay, and repeated encounters consistently aligned with longer-term
outcomes, while production-oriented activities plausibly converted exposure into elaboration and retrieval
practice. This pattern also explained the repeated immediate acquisitions over delayed ones reported
across studies. Immediate measures privileged noticing and initial mapping, while delayed measures
required consolidation conditions, repetition, and post-viewing operations that were absent in many
protocols.

A second internal convergence concerned measurement-shaped conclusions. The evidence base leaned
heavily toward receptive breadth outcomes (form and meaning recognition/recall), which structurally
favored claims about caption-driven noticing and surface mapping. Designs incorporating productive
measures, phraseological outcomes, or delayed assessment foregrounded involvement load, repetition,
and elaborative processing as decisive mechanisms. This asymmetry suggested that the field’s effects
reflected not only learning processes but also the psychometric and temporal windows selected for
observation.

These patterns aligned tightly with the theoretical framing. Dual Coding Theory and the Cognitive Theory
of Multimedia Learning provided the backbone for interpreting multimodal enrichment, while the
noticing account clarified why typographic enhancement and captioning increased the probability of
intake through attention guidance (Montero Perez et al., 2014, 2018; Sydorenko, 2010; Warren et al.,
2018). The findings extended that framing by making the trade-off explicit. Captioning increased lexical
attention, yet excessive text or dual subtitles plausibly displaced attention from visual context, thereby
altering the informational basis for inference and semantic integration. The cognitive load strand in your
review also cohered with the results’ boundary conditions: multimodality supported learning under
calibrated designs but risked split attention and overload under dense or complex configurations,
particularly for lower-proficiency learners (Hsu et al., 2013; Ko, 2012, 2017; Nation, 2013). Finally, the
findings’ emphasis on task sequencing and production-oriented follow-up resonated with the involvement
load and depth-of-processing logic already present in the literature review (Vahedi et al., 2016; Yun,
2011), while specifying that these mechanisms became most visible under depth-sensitive outcomes.

Comparison with the two earlier reviews further sharpened the contribution of the present synthesis.
Simonnet et al. (2025) characterized technology-assisted vocabulary learning as generally beneficial for
vocabulary outcomes and learner experience, while highlighting methodological biases and the difficulty
of generalizing across heterogeneous protocols; they explicitly recommended more standardized
experimental procedures and comparable measures to support generalization. The current findings echoed
this concern through the measurement-shaped finding and the repeated sensitivity of conclusions to
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testing timing, outcome construct, and exposure regime. Simonnet et al. (2025) also emphasized novelty
and attention-to-vocabulary as plausible confounds and noted the prevalence of quasi-experimental
designs and ad hoc instruments as barriers to causal inference and comparability, which mapped directly
onto the present review’s call to interpret captioning/gloss effects through the lens of design choices that
instantiate attention, repetition, and self-regulation.

Zeng et al. (2025) approached vocabulary instruction through an explicit theory-to-practice lens and
foregrounded schema/psycholinguistic, sociocultural, motivational, and dual coding frameworks as
common guides for instructional work. This theoretical palette overlapped with the present synthesis.
Dual coding and multimedia learning explained representational enrichment, while motivation and
engagement models cohered with the results showing content interest and extramural viewing as stable
amplifiers of sustained attention and exposure. In addition, Zeng et al. (2025) stressed multiple exposures,
interactive learning opportunities, and the use of visuals and high-interest multimedia texts as supports for
vocabulary development, which aligned with the present design principles emphasizing repetition, learner
control tools, and integrated sequencing from extensive viewing to targeted, higher-involvement follow-

up.

6. Conclusion

This systematic review synthesized evidence on English vocabulary acquisition under viewing conditions
and clarified how video-based multimodality plausibly supported incidental learning. The reviewed
studies converged on an account in which learning emerged from the interaction of three mechanism
families rather than from modality alone: (a) dual-channel representational enrichment (audiovisual input
combined with on-screen text and optional glosses), (b) cognitive load calibration (benefits under
manageable density and segmentation, costs under split attention and overload), and (c) attention and
engagement processes that varied by captioning configuration, salience engineering, and task demands.
Within that integrated account, captions and related enhancements functioned as stabilizers of transient
speech and as attention-guidance cues that increased opportunities for form—meaning mapping, yet gains
depended on whether the design preserved processing capacity and enabled repeated, self-regulated
engagement.

The synthesis also demonstrated that conclusions in this area have been “measurement-shaped.” Many
studies emphasized receptive breadth outcomes (e.g., recognition-based measures) and immediate post-
tests, which tended to foreground noticing and initial mapping effects. Designs incorporating delayed
assessment, productive outcomes, or phraseological measures more often highlighted repetition, learner
control (pause/rewind/replay and help options), and production-oriented follow-up as decisive for
consolidation and depth of word knowledge. Proficiency and working memory capacity operated as
boundary conditions, with more complex multimodal configurations (e.g., dual subtitles and dense textual
support) appearing more plausible for intermediate or higher-capacity learners, while engagement with
content and genre suitability amplified exposure and persistence.

7. Limitations and Suggestions for Further Research

At the instructional-design level, the evidence supports differentiated, purpose-driven use of captioning
and salience tools rather than a single “best” configuration. Intralingual (L2) captions aligned with
phonological-orthographic mapping and lexical noticing, while bilingual subtitles often supported
immediate comprehension and meaning access but risked load inflation and reduced L2 form focus if
attention was captured by L1 text. This pattern supports sequencing logic, for example, comprehension-
first viewing followed by more form-focused configurations and tasks, to balance meaning construction
with lexical encoding. Salience engineering through keyword captions, typographic enhancement, and
multimodal glossing remained defensible primarily as attention-guidance devices that should be tuned to
avoid density-based overload. Crucially, repetition and learner control features emerged as non-negotiable
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for durable learning, indicating that viewing-based vocabulary work benefits from designs that
incorporate re-viewing, segmenting, and spaced encounters rather than single-pass exposure.

Methodologically, the present synthesis reinforced wider review-level concerns about heterogeneity and
comparability. Simonnet et al. (2025) emphasized that varied measurement methods, frequent quasi-
experimental designs without control groups, and heavy reliance on ad hoc instruments constrained causal
inference and generalization, while standardized tests and more comparable protocols would improve
comparability across experiments. Those cautions directly align with the present review’s identification of
timing- and construct-dependence, and they strengthen the implication that future evidence should be
interpreted through explicit links between mechanism, operationalization, and outcome construct.

From a theory-to-practice perspective, the findings fit within broader instructional frameworks
emphasized in practitioner-oriented syntheses. Zeng et al. (2025) highlighted that vocabulary instruction
has been commonly anchored in schema/psycholinguistic theories, sociocultural perspectives, motivation,
and dual coding, and they anticipated increased use of multimodal approaches such as video and
gamification in contemporary practice. The present review refines that expectation by specifying
mechanism-contingent conditions under which multimodal viewing is most plausible for incidental
vocabulary growth: calibrated load, guided attention, repeated encounters, and structured opportunities
for elaboration and retrieval.

Several limitations should be acknowledged when interpreting these findings. First, the review was
intentionally restricted to the Web of Science Core Collection to ensure metadata consistency and
analytical coherence for ecological mapping; however, this decision may have excluded relevant studies
published in journals indexed exclusively in other databases. As such, the synthesis prioritizes conceptual
density and pattern stability over maximal recall. Second, a small number of studies (n = 8) could not be
retrieved in full text despite repeated access attempts and were excluded at the eligibility stage. Although
this represents a minor proportion of the initial corpus, their exclusion introduces a limited retrieval bias
that cannot be entirely ruled out. Third, as noted above, substantial heterogeneity in design quality,
outcome operationalization, and assessment timing constrains cross-study comparability and limits causal
inference. Consequently, the conclusions should be interpreted as mechanism-oriented tendencies rather
than definitive effect claims.

Future studies should prioritize (1) standardized and comparable measurement practices, including
designs that allow stronger causal attribution and cross-study comparison, consistent with
recommendations for standardized protocols and measures in the technology-assisted vocabulary
literature. (2) Mechanism-sensitive designs that align outcomes with hypothesized processes, for
example, delayed testing and productive or phraseological measures when consolidation and depth are
central claims. (3) Transparent operationalization of multimodal conditions, including subtitle density,
enhancement parameters, segmentation and pacing, and the affordances for learner control, to clarify
boundary conditions rather than treating multimodality as a unitary treatment. (4) Multi-method
mediation approaches, combining outcome tests with attention and interaction indicators (e.g., eye-
tracking and trace analyses), which Simonnet et al. (2025) framed as valuable for observing behavior over
time and strengthening interpretation beyond pre/post contrasts. Collectively, these steps should move the
field from “effects of captions/videos” toward falsifiable, mechanism-aligned claims about how, for
whom, and under what viewing configurations incidental vocabulary learning becomes durable and
instructionally usable.
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