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Abstract 

Studies into the role of audiovisual input and captions (i.e., subtitles in the same language as the audio) 
for L2 learning have shown that such input can positively influence L2 learners’ acquisition of lexical 
items. Few studies have explored the effects of captioning on learners’ capacity to segment the speech 
stream. This study investigates the effects of watching an episode of a Spanish TV-series (72 minutes) on 
speech segmentation among 37 (low-)intermediate L2 learners of Spanish in a captioned (n = 12), 
uncaptioned (n = 14), and control (n = 11) group. One week before the treatment, participants completed 
the LexTALE-ESP vocabulary size test. They also took a pretest-posttest shadowing task, which measures 
learners’ ability to repeat back sentences. It included 20 treatment, 20 related (i.e., from the same TV-
series as the treatment), and 20 unrelated (i.e., another TV-series) sentences presented in auditory or 
audiovisual input mode. Linear mixed-effects models revealed that watching video contributed to 
learners’ speech segmentation, irrespective of captioning presence. Shadowing task performance 
improved significantly on treatment and related but not on unrelated sentences. In addition, shadowing 
task performance was positively influenced by learners’ vocabulary size. Input mode of the shadowing 
sentences did not influence posttest performance. 
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Introduction 

It is well established that input plays a crucial role in L2 learning (Ellis, 2002) and that the quantity and 
quality of input impact learners’ language acquisition. One type of input that has received considerable 
attention is multimodal input, which provides a combination of different types of input modes such as 
written text, audio, and imagery. Multimodal input can take various forms such as reading-while-listening 
activities (e.g., Hui, 2024) or multimodal annotations (e.g., Boers et al., 2017). A frequently studied 
example of multimodal input is audiovisual input or video (e.g., TV-series, documentaries, films), which 
provides a combination of dynamic imagery and auditory input. Audiovisual input is often accompanied 
by on-screen text (Peters et al., 2016), such as subtitles (in viewers’ native language) or captions (in the 
same language as the audio). Captioning, in particular, has been identified as an effective technique to 
foster L2 learning from audiovisual input (Vanderplank, 2016), with higher scores on vocabulary (e.g., 
Sydorenko, 2010), grammar (e.g., Pattemore & Muñoz, 2020) and comprehension tests (e.g., Montero 
Perez et al., 2013) than uncaptioned video.  

Previous research has sought to explain the superiority of captioned over uncaptioned video, often 
arguing that captions give L2 learners more time to process the input by aligning the auditory input with 
written text, thereby reducing the decoding load (e.g., Winke et al., 2010). As such, captions have been 
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described as a type of redundant input that can help L2 learners identify word boundaries, segment 
speech, and understand sentence structure, presumably leading to better comprehension and vocabulary 
uptake. Nonetheless, concerns have also been raised about whether verbal redundancy enhances or 
impedes L2 learners’ auditory processing (Jiang et al., 2018) and whether learners do not over-rely on the 
written text in the captions (Leveridge & Yang, 2013). However, studies comparing the effects of 
captioned and uncaptioned video have found that captions seem to promote L2 learners’ processing of the 
auditory input (e.g., Mitterer & McQueen, 2009), but findings are scarce and mostly limited to advanced 
L2 learners of English. Therefore, this study investigates the effects of watching a captioned versus 
uncaptioned episode of a Spanish TV series on speech segmentation among (low-)intermediate L2 
Spanish learners. 

Literature Review  

Foreign Language Listening  
It is generally acknowledged that foreign language learners’ listening skills (i.e., their capacity to 
understand spoken input) are not only essential for achieving meaningful L2 interaction but also for 
accessing authentic media such as TV-series and films (Saito et al., 2023). This offers additional L2 
learning opportunities in out-of-school contexts, which positively impact L2 learners’ vocabulary 
knowledge or receptive skills (e.g., Lindgren & Muñoz, 2013; Peters et al., 2019). This may be 
particularly valuable in contexts where L2 exposure is limited to the language classroom (Muñoz & 
Cadierno, 2021).  

Previous research has shown that L2 learners’ general vocabulary knowledge is one of the main 
determinants of L2 listening comprehension, irrespective of learners’ proficiency (e.g., Staehr, 2009; 
Zhang & Zhang, 2020). For instance, studies have reported that learners’ scores on a vocabulary size test 
are strongly and positively correlated with listening comprehension scores in advanced (Staehr, 2009) and 
intermediate L2 learners (Noreillie et al., 2018). The importance of learners’ general vocabulary 
knowledge for comprehension was also confirmed in studies involving audiovisual input (e.g., Montero 
Perez et al., 2014). Together, these findings indicate that vocabulary is an important predictor of 
successful comprehension, which is in line with several models of L2 listening. For instance, Vandergrift 
(2007) argued that successful L2 listening depends on learners’ use of both top-down (e.g., topic 
knowledge, imagery) and bottom-up processes (e.g., vocabulary knowledge, word decoding, grammar 
knowledge). Field (2013) distinguished between decoding and meaning-building processes. However, 
meaning-building or interpreting the meaning of the input can only take place successfully when learners 
can successfully segment the speech stream. The process of speech segmentation has been defined as 
“dividing the continuous signal into its constituent words” (Norris et al., 2001, p. 638) and recognize 
individual words in the speech stream (Andringa et al., 2012). In order to do so, L2 listeners need to be 
able to process sounds and retrieve words from the mental lexicon using their knowledge on aural word 
forms (Kormos et al., 2019). As listening is transient in nature, these processes need to take place in a 
limited timeframe. This makes spoken word recognition challenging and one of the main sources of L2 
listening problems, as reported by L2 listeners (Goh, 2000).  

In order to familiarize L2 learners with spoken L2 forms, L2 learners need a substantial amount of input 
exposure (Saito et al., 2023) as well as opportunities to train spoken word recognition (e.g., Hamada, 
2016). One approach to training L2 listening while exposing L2 learners to input is the use of multimodal 
input that integrates spoken language with a corresponding written mode. Such approaches have been 
found to yield better learning outcomes, as they can foster multimodal interactions in the brain that 
promote attention and processing (Mathias & von Kriegstein, 2023). Two frequently studied multimodal 
approaches in L2 learning are reading while listening and captioned video viewing.  
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Reading-While-Listening Approaches 
The concept of multimodal input has been used to refer to input which combines different input modes 
such as written, auditory, or pictorial input. In this respect, verbal redundancy through the simultaneous 
and congruent presentation of spoken and written text, has been a frequently used technique in reading-
while-listening activities (e.g., Vu & Peters, 2022). It has, however, often been contested in the context of 
the cognitive load theory. Diao and colleagues (2007) investigated comprehension of L2 learners of 
English who were exposed to materials in different modes: listening only, listening with script, or 
listening with captions. While the presence of written text supported their comprehension, the effects did 
not transfer to learners’ comprehension of new yet comparable listening-only passages, as measured by 
free recall and multiple-choice questions. This led the authors to conclude that the use of written text 
interferes with, rather than supports, listening. Similarly, Moussa-Inaty and colleagues (2012) found that 
participants in a reading-only condition performed better on listening tests than those in a reading-and-
listening group. These findings were attributed to the higher cognitive load from combining listening and 
reading input, compared to using only one mode. However, Jiang et al. (2018) added that learners with 
lower levels of L2 expertise could benefit more from reading while listening than reading or listening 
only.  

Overall, these findings seem to contrast with numerous studies on L2 learning that highlight the benefits 
of input with verbal redundancy for improving aspects such as vocabulary learning (Malone, 2018; Webb 
& Chang, 2015) and reading rate (Chang & Millett, 2015), although evidence regarding text 
comprehension is less clear-cut (Hui, 2024). With regard to the benefits of reading while listening for L2 
listening comprehension, Chang (2009) found that Taiwanese college learners of English achieved better 
comprehension when they were exposed to listening input with read-aloud assistance than listening only. 
Reading while listening also improved listening fluency, as measured by tests requiring learners to listen 
to audio texts and answer short-answer or fill- gap questions (Chang & Millett, 2014). Yet, while prior 
research on reading while listening often attributes its benefits to support for word decoding and speech 
segmentation, studies have not explicitly measured L2 learners’ speech segmentation. 

Using eye-tracking, Conklin and colleagues (2020) provided further insights into the role of verbal 
redundancy in L2 listening by comparing L2 and L1 readers reading patterns’ in reading only and 
reading-while-listening conditions. It was found that fixations of L2 readers presented greater alignment 
with the written text than L1 readers’ fixations which suggests that L2 readers use the text more. They 
also found that learners often tend to read ahead of the audio and argued that this particular behaviour can 
help facilitate word identification and segmentation because reading the text ahead of listening can serve 
as a “segmentation cue” (p. 273). It might therefore contribute to a sound-form mapping system enabling 
learners to link graphemes and their phonological codes.  

Audiovisual Input and Captions  
In the context of audio-visual input, studies on the role of captioned video indicate that L2 learners who 
have access to captions typically have higher vocabulary uptake and better comprehension (see Montero 
Perez et al., 2013, for a meta-analysis) than participants in an uncaptioned treatment. Consistent with 
research on reading while listening, the superior learning gains observed in captioning groups are often 
attributed to the way captions facilitate speech segmentation, giving learners more time to notice 
unfamiliar words (Winke et al., 2010) or engage in meaning-building processes (Gass et al., 2019). 
Drawing on their eye-tracking and comprehension data, Gass and colleagues (2019) argued that captions 
help L2 learners with attentional control and can draw L2 learners’ attention in a way that spoken text 
cannot. Although these findings suggest reasons why captions benefit L2 learning, only a few studies 
have investigated their actual influence on aspects of L2 learners’ listening. 

With regard to speech perception, Mitterer and McQueen (2009) found that watching strongly-accented 
Australian English and Scottish English video with captions facilitated advanced L2 listeners’ accent 
adaptation and perceptual learning, that is, the interpretation of ambiguous phonemes based on lexical 
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information. L1 subtitles, however, did not enable participants to adjust their phonetic categories to better 
understand new utterances from the same speaker. Similarly, Birulés-Muntané and Soto-Faraco (2016) 
found that captioned video viewing led to significant gains in listening among intermediate learners, as 
compared to uncaptioned and L1 subtitled conditions. They argued that captions can help learners adapt 
to English sounds as they link phonological to lexical information.   

In a small-scale study on speech segmentation, Charles and Trenkic (2015) observed that advanced L2 
learners showed greater improvement in a captioned group than in an uncaptioned group on a shadowing 
task in which they had to repeat back utterances. Speech segmentation gains were found to extend to 
previously unheard speakers and programs. In contrast, Wisniewska and Mora (2020) did not find 
particular benefits of captioned over uncaptioned video in the context of an 8-week extensive viewing 
program. They reported that speech segmentation, measured through a shadowing task, improved among 
all participants (i.e., advanced L2 learners of English), regardless of captioning. The authors argue that the 
lack of differences might be due to participants’ high proficiency level in combination with the more 
extensive treatment used.  

As can be seen from the aforementioned studies, findings on the role of captioned video for L2 listening 
and L2 speech segmentation in particular, are scarce and have yielded mixed results. In addition, variation 
was also found in how studies operationalized and measured learners’ listening. For instance, some have 
measured comprehension of new listening passages or have considered a fill gap task in which specific 
words had to be written down (e.g., Birules- Muntané & Soto-Faraco, 2016). Others have used a 
shadowing task, which is a sentence repetition task that asks learners to repeat a selection of utterances 
which are provided in auditory form, as a measure of speech segmentation (Wisniewska & Mora, 2020). 
The sentences selected for the shadowing task consisted of different types of utterances. For instance, 
Charles and Trenkic (2015) distinguished between treatment sentences (i.e., included in the videos that 
were part of the treatment), related sentences (i.e., same videos but not included in the treatment) and new 
sentences (i.e., different input), whereas Wisniewska and Mora (2020) included treatment and new 
sentences. In both studies, selected sentences in the shadowing task were presented in auditory form only. 
However, studies on speech perception and production have shown that the use of visual cues (e.g., 
showing a speaker’s face) has positive effects on L2 learners’ word identification (e.g., Hardison, 2003). 
It may therefore be asked whether and to what extent the use of audiovisual clues in the shadowing task 
further enhances learners’ speech segmentation after watching (un)captioned video. This is an important 
question as learners are more likely to re-encounter comparable audiovisual input than videos in auditory 
only format. According to transfer appropriate processing models, which posit that the conditions/nature 
of the learning activity will considerably influence the learning outcome of that activity (Morris et al., 
1977), stronger learning effects might be expected when the input mode in the test is comparable to the 
input mode used in the treatment. Previous research on audiovisual input which has taken the congruency 
between test input mode and the treatment into account has, however, produced mixed findings (Mohd 
Jelani & Boers, 2018; Sydorenko, 2010), but point to a potential test-input congruency effect. 

As can be seen from this section, several studies have addressed the effects of multimodal input for L2 
listening, but findings are scarce and limited in several ways. First, only two studies were identified that 
have explicitly addressed the role of captioned video for speech segmentation, but these have produced 
mixed results. Second, the few studies that have investigated speech segmentation after watching 
(captioned) audio-visual input have focused on students with higher-intermediate or advanced L2 
proficiency. It therefore remains unclear whether positive effects of captioned video on L2 learners’ 
speech segmentation would also apply to learners with lower proficiency levels. In addition, providing 
written support seems particularly important for less advanced learners as their vocabulary knowledge is 
expected to be lower than more advanced learners. Third, it remains unclear whether and to what extent 
other variables which have impacted L2 learning from audiovisual input, such as learners’ vocabulary 
size as well as the type and input mode of sentences in the shadowing task, influence L2 learners’ speech 
segmentation.  
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Research Questions 

This study aims to explore the potential of captioned video viewing for speech segmentation in 
(low-)intermediate L2 Spanish learners. While previous research often ascribes the benefits of captions to 
improved speech segmentation, few studies have directly measured this effect. Moreover, this study 
extends prior research, which has focused exclusively on L2 English, to listening in L2 Spanish. 

1. What is the effect of watching a full-length episode of a Spanish TV-series on (low-) intermediate 
L2 learners’ speech segmentation and to what extent is it affected by viewing condition?  

2. Which learner-related (vocabulary size) and sentence-related (type of sentence in shadowing task; 
input mode of items in shadowing task) variables affect (low-)intermediate L2 learners’ speech 
segmentation when performing a shadowing task?  

To address these questions, a pretest-posttest intervention study was set up in a between-subject design. 
Participants were assigned to either a control group who only took the pretests and posttests or an 
experimental group in which participants were exposed to video in either a captioned or uncaptioned 
condition. Based on the findings discussed in the literature review, it was hypothesized that viewing video 
would contribute to L2 learners’ speech segmentation, that captioning would significantly help learners’ 
segmentation and that learners’ vocabulary size would have an effect on L2 learners’ segmentation. In 
line with previous studies, it is also expected that learners would demonstrate learning on unrelated, new 
sentences.  

Methodology 

Participants 
Thirty-seven second-year university students (30 female, 7 male) enrolled in the Applied Linguistics and 
Languages and Literature program at a university participated in this study (L1 = Dutch, 2 students 
reported Italian as L1). They were all 19- to 21-year-old students of Spanish as a Foreign Language who 
had received one year of formal Spanish instruction at university. All participants were tested in the first 
semester of their second year at university. Initially, a pool of 60 students who participated in the 
experiment as part of their Spanish language proficiency class was randomly assigned to an experimental 
group. Another group who took the experiment as part of their Spanish Linguistics class was assigned to 
the control group. Because of Covid restrictions and a switch to remote teaching (Fall 2021), we only 
obtained complete data for 29 participants via real-life sessions and through Zoom. Additional data  
(n = 8) were collected via Zoom with second-year students from the same university program (Fall 2023). 
Participants were considered (low-)intermediate students with an average score of 19.69/60 on a Yes-No 
Spanish vocabulary size test. For comparison, a typical beginner learner is expected to have a score of 12 
out of 60 (20%), while a native speaker is expected to obtain 54 out of 60 (Izura et al., 2014). 

Video Materials 
The Spanish TV-series Gran Hotel (Neira & Campos, 2011), a historical drama of a family that owns a 
hotel, was chosen because it had not been broadcast on Flemish TV, and was therefore unlikely to have 
been watched by the participants. To confirm this, the background questionnaire (cf. Infra, see 
instruments) included a question about their familiarity with the series, and none of the participants in the 
final dataset reported having seen it before. Participants watched the first episode. To prevent fatigue 
from watching in a foreign language, the 72-minute episode was divided into two parts (34 minutes and 
45 seconds, and 37 minutes and 39 seconds) at a logical break.  

Instruments 
Spanish Vocabulary Test  
We used the LexTALE-ESP Yes/No Spanish vocabulary test (Izura et al., 2014) to obtain an estimate of 
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participants’ receptive vocabulary size in Spanish. Receptive vocabulary size can be considered a proxy 
for general language proficiency (Schmitt, 2010) and is significantly related with L2 learners’ 
comprehension of audiovisual input (Montero Perez et al., 2014). The test consists of 90 items (60 real 
words and 30 nonwords). For each word, participants indicated whether it was a real word (yes or no). 
They knew that nonwords were included in the test. This measure has been validated with university L1 
speakers and L2 learners of Spanish (Izura et al., 2014) and can be used to distinguish between groups. 
Participants’ score (maximum = 60) was calculated by taking the number of correct responses to real 
words and then subtracting twice the number of incorrect responses to nonwords (i.e., nonwords 
identified as real words), as proposed by Izura et al. (2014). 

Shadowing Task 
To operationalize speech segmentation, we constructed a shadowing task which asks participants to repeat 
back sentences. Procedures similar to those in Mitterer and McQueen (2009) and Wisniewska and Mora 
(2020) were used: participants were asked to repeat a selection of sentences as accurately as possible, 
both in terms of word choice and word order. An advantage of this task is that it is not based on 
manipulated audio materials as in listening gap-fill activities but maintains the authenticity of the input 
(i.e., excerpts from TV-series). The task contained sixty utterances including 3 types of sentences:  
(a) 20 treatment sentences taken from the episode that participants in the experimental groups watched; 
(b) 20 related sentences taken from the same TV-series as the treatment but from a different episode and 
(c) 20 unrelated sentences from a different Spanish TV-series (Física o Química, Montero, 2008). 
Similarly to the treatment TV-series, participants were unlikely to have been exposed to the unrelated TV-
series as it was not broadcast on Flemish TV or on frequently used streaming services. Also, the language 
was similar to the treatment TV-series (i.e., Castilian Spanish), but the actors were different. The use of 
different types of sentences allows to verify whether treatment effects occur for related as well as for new 
input, as suggested by previous studies. As can be seen from Table 1, which provides an overview of the 
characteristics of the sentences (see also Appendix A), care was taken that the three types of sentences 
presented similar characteristics. A lexical profiling analysis (Van Parys et al., 2025) revealed that 
knowledge of the 2,000 most frequent flemmas was needed for a 95% coverage.  

Table 1  

Characteristics of Three Sentence Types in Shadowing Task  
 Treatment sentences Related sentences Unrelated sentences 
Mean N words per 
sentence 

7.3 7.5 7.2 

Minimum N words per 
sentence 

5 4 4 

Maximum N words per 
sentence 

12 12 11 

Total N words 146 150 143 
1K frequency  92.5% 92.1% 92.5% 
2K frequency 95.2% 94.7% 95.9% 
3K frequency 96.6% 95.4% 97.3% 
4K frequency 97.3% 96.7% 97.3% 
5K frequency  98% 96.7% 98% 
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We created four versions of the shadowing task which were counterbalanced over participants and 
conditions. Each version consists of the same items but in a different order. In addition, in each version, 
half of the sentences that students had to repeat were presented with an auditory stimulus on a black 
screen with a white cross in the middle of the screen, whereas the other half were presented with a video-
based stimulus taken from the TV-series. Auditory trials were prepared in Audacity and were preceded by 
a warning tone.  

The procedure of the shadowing task was as follows: first participants read the instructions on screen and 
received four trial items. Next, the instructions were repeated. If there were no further questions, the 
actual task began and their audio recording started (via Audacity or as audio recording in Zoom). After a 
set of 20 items, participants could take a short break (i.e., 40- to 90- seconds). They needed approximately 
20 minutes to complete the entire task. For each participant, 120 observations were collected (i.e., 60 
pretest and 60 posttest), divided over three types of sentences. 

To score the shadowing task (pretest and posttest), we first transcribed participants’ utterances in a 
verbatim manner. Connected speech was transcribed as individual words. Excerpts that were unclear were 
checked with an additional listener. Next, using the transcripts, we counted the number of words that they 
repeated correctly and in the correct order. Pronunciation errors were not taken into account as long as the 
word was repeated in its correct form and was intelligible. Strict procedures were used whereby only 
correct words (e.g., correct verb tense, plural marking) that were repeated in the correct order were 
counted. For each sentence, we thus obtained a result representing the number of correctly repeated 
words. Following Wisniewska and Mora (2020) and Mitterer and McQueen (2009), we calculated 
proportion scores per sentence which were obtained by dividing the number of correctly repeated words 
by the total number of words in the sentence. Both content and function words were included in the count.  

Procedures  
In the first week, all participants received a brief introduction and completed the consent form. Next, the 
shadowing task was performed individually at a computer. Students listened to the sentences of the 
shadowing task while their responses (i.e., the sentence or parts of the sentence that they repeated) were 
audio-recorded. Next, they took the LexTALE-ESP and completed the background questionnaire (paper-
and-pencil tests) on their language background. One week after the pretests, all participants in the 
experimental groups received individual links to watch the treatment episode at home with or without 
captions. They were given three days to complete the first part of the episode (34 minutes and 45 seconds) 
before receiving the link for the second part (37 minutes and 39 seconds). Episodes were accessed 
through EdPuzzle (Sabrià, 2013), which tracks viewing progress and includes comprehension questions at 
the end to ensure attentive watching. In week three, they completed a shadowing posttest, which 
contained the same items as the pretest but in a different order and with different items in auditory and 
video-based format (i.e., a different counterbalanced version of the shadowing task). Finally, it should be 
noted that participants also took a grammar pre- and posttest after the shadowing task. These findings are 
not included in the present study (Pattemore et al., 2024). At the end of the session, participants were 
debriefed about the goals of the study, and a debriefing note was published on the learning platform.  

Statistical Analyses  
Analyses were performed in R (Version 4.4.0, R Core Team, 2024). To answer both research questions, 
we fitted linear mixed-effects models using the “lmer” function of the “lme4” package (Bates et al., 
2015). This analysis was chosen as it allows inclusion of both fixed and random effects (see Appendix B). 
We report partial eta squared (ηp

2) as effect sizes indicators that were calculated using “effectsize” 
package (Ben-Shachar et al., 2020). Partial eta squared can be interpreted as small (ηp

2 = .01), medium 
(ηp

2 = .06), and large (ηp
2 = .14) (Cohen, 1988). The full analysis with the codes and output is available on 

OSF repository. 

https://osf.io/4g69u/
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Results  

A total of 4440 observations were collected (i.e., 60 sentences tested in the pretest and posttest for 37 
participants). After removal of missing data (i.e., sentences that could not be transcribed because of 
technical problems with the audio recording), 4422 observations were available for inclusion in the 
analysis. Table 2 presents the descriptive statistics of the study’s variables.  

Table 2  

Descriptive Statistics of the Vocabulary Test and Shadowing Task Scores 
Test Group Mean (SD) Range 95% CI 
Vocabulary test Captions (n = 12) 20.08 (3.30) 12–25 [19.91, 20.25]  
 No captions (n =14) 19.63 (5.53) 6–30 [19.36, 19.89] 
 Control (n = 11) 19.39 (7.94) 3–31 [18.96, 19.82] 
 Total (N =37) 19.70 (5.82) 3–31 [19.53, 19.88] 
Shadowing task 
pretest 

Captions (n = 12) .558 (0.36) 0 – 1 [.608, .658] 
No captions (n =14) .616 (0.33) 0 – 1 [.593, .639] 
Control (n = 11) .633 (0.32) 0 – 1 [.608, .658] 
Total (N = 37) .602 (0.34) 0 – 1 [.588, .616] 

Shadowing task 
posttest 

Captions (n = 12) .653 (0.34) 0 – 1 [.628, .678] 
No captions (n = 14) .701 (0.31) 0 – 1 [.680, .722] 
Control (n = 11) .675 (0.32) 0 – 1 [.661, .688] 
Total (N =37) .674 (0.32) 0 – 1 [.661, .688] 

 

Normality assumptions of the outcome variable (i.e., scores in the pretest and posttest) were not met 
(Shapiro-Wilk test, p < .05), and skewness (- 0.55) and kurtosis (2.03) values showed that the data was 
slightly skewed to the left and had lighter tails. The consequent attempt to normalize the data through log 
and z-scores transformations, and outliers removal did not result in normalizing the score variable. We 
proceeded with the original, non-transformed scores since linear mixed-effects models do not assume a 
normally distributed outcome variable.  

Data exploration showed that there was a significant difference between the groups’ vocabulary sizes 
(F(2, 4419) = 5.06, p = .006, ηp2 = .002). Therefore, this continuous variable was always included in the 
models to account for this difference. The other factors included in the analyses were categorical: time 
(pretest, posttest), condition (captions, no captions, control), sentence type (treatment, related, unrelated), 
and input mode of the sentences in the shadowing task (audio, video). 

To answer the study’s research questions, we fitted a series of mixed-effects models with shadowing task 
pretest and posttest score as the outcome variable. We applied a forward selection approach to build our 
models, starting with a null model that included random intercepts for participants and sentences to 
establish a baseline for comparison with the further models. The null model was followed by a series of 
fixed effects models that included one additional fixed factor per model (time, condition, vocabulary size, 
sentence type, input mode of the sentences in the shadowing task). The final model selection was based 
on Akaike Information Criterion (AIC). The model building process is shown stepwise on OSF 
repository. 

 

https://osf.io/4g69u/
https://osf.io/4g69u/
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The best-fitted model explained 57% of the variance (conditional R² = .577, marginal R² = .053) and 
included an interaction between condition and time, sentence type, vocabulary size, and test input 
modality. The results showed a significant effect of time (F(1, 4325) = 113.27, p < .001, ηp2= .03), 
vocabulary size (F(1, 36.6) = 7.35, p = .010, ηp2= .17), test input modality (F(1, 4329.7) = 23.10, p < .001, 
ηp2 = .005), and  a significant interaction between condition and time (F(2, 4325.2) = 8.36, p < .001, ηp2 
= .003). The model also revealed non-significant effect of condition (F(2, 36.6) = .840, p = .439, ηp2= .04) 
and sentence type (F(2, 123.7) = .806, p = .421, ηp2 = .01), indicating that these factors did not 
significantly explain variability in scores on their own.1 

Pairwise comparisons of the condition-by-time interaction showed no significant difference between the 
control group’s pretest and posttest scores (estimate = - .031, SE = .012, p = .096), while both the captions 
(estimate = -.095, SE = .011, p < .001) and no captions groups (estimate = -.084, SE = .010, p < .001) 
showed significantly higher posttest scores. Table 3 and Figure 1 summarize the estimated marginal 
means by condition and time.  

Table 3 

Score Estimated Marginal Means (emmean) per Condition and Time 
Condition Time emmean (SE) 95% CI 
Captions Pretest .555 (.044) [.547; .726] 
 Posttest .650 (.044) [.563; .737] 
No captions Pretest .617 (.042) [.534; .700] 
 Posttest .702 (.042) [.619; .785] 
Control Pretest .636 (.045) [.547; .726] 
 Posttest .668 (.045) [.578; .757] 

Figure 1 

Pretest/Posttest Comparison between and within Groups 
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The second research question explored factors that could influence learners’ speech segmentation scores, 
specifically focusing on vocabulary size, sentence type in the shadowing task (treatment, related, and 
unrelated), and the input mode of the sentences (audio and video). As demonstrated in the previous 
model, vocabulary size had a significant effect on scores (F(1, 36.6) = 7.35, p = .010, ηp2 = .17). Since 
sentence type was not a significant factor in the previous model (p = .421), we further explored whether 
an interaction between sentence type, condition, and time could explain any potential effect on test scores. 
This interaction in the model (conditional R² = .579, marginal R² = .055) was found to be significant 
(F(17, 303.3) = 9.77, p < .001, ηp2 = .35), and is summarized in Table 4 and Figure 2. 

Table 4  

Score Estimated Marginal Means (emmean) Calculated based on the Interaction between Sentence Type, 
Condition, and Time 
Sentence type Condition Time emmean (SE) 95% CI 
Treatment Captions Pretest .574 (.057) [.462; .686] 
  Posttest .693 (.057) [.581; .805] 
 No captions Pretest .631 (.055) [.522; .739] 
  Posttest .746 (.055) [.637; .854] 
 Control Pretest .649 (.058) [.535; .763] 
  Posttest .664 (.058) [.550; .778] 
Related Captions Pretest .567 (.055) [.459; .675] 
  Posttest .686 (.055) [.578; .793] 
 No captions Pretest .633 (.053) [.528; .737] 
  Posttest .724 (.053) [.619; .829] 
 Control Pretest .646 (.056) [.536; .756] 
  Posttest .697 (.056) [.587; .807] 
Unrelated Captions Pretest .523 (.056) [.413; .634] 
  Posttest .572 (.056) [.461; .683] 
 No captions Pretest .588 (.054) [.481; .695] 
  Posttest .637 (.054) [.530; .744] 
 Control Pretest .614 (.057) [.501; .727] 
  Posttest .640 (.057) [.527; .753] 

 
For the treatment sentences, both the captions group (estimate = -.119, SE = .020, p < .001) and the no 
captions group (estimate = -.114, SE = .019, p < .001) showed significant improvements between the pre- 
and posttests, while the control group’s scores remained stable (estimate = -.014, SE = .021, p > .05). A 
similar pattern was observed for the related sentences, where the experimental groups improved 
significantly (captions: estimate = -.118, SE = .019, p < .001; no captions: estimate = -.091, SE = .018, p 
< .001), but the control group did not (estimate = -.039, SE = .052, p > .05). Finally, for the unrelated 
sentences, none of the groups showed significant improvement in posttest scores (captions: estimate = 
-.048, SE = .019, p = .578; no captions: estimate = -.048, SE = .018, p = .407; control: estimate = -.026, 
SE = .021, p = .998).  
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Figure 2 

Score Estimated Marginal Means of Interaction between Condition, Time, and Sentence Type 

 
The last model (conditional R² = .581, marginal R² = .046) explored the effect of test input mode and 
included an interaction between condition, time, and test input mode, with vocabulary size as a factor. This 
model was found to be significant (F(11, 195.54) = 16.26, p < .001, ηp² = .48). Table 5 and Figure 3 display 
the estimated marginal means by input mode type, condition, and time.  

The results showed no effect of input mode for the control group at either testing time (p > .05). However, 
for the captions and no captions groups, participants scored significantly higher on the video mode 
sentences compared to the audio mode sentences during the pretest (captions: estimate = - .075,  
SE = .016, p = .002; no captions: estimate = -.053, SE = .015, p = .019). By the posttest, this difference 
disappeared, and both groups performed similarly on the audio and video sentences (captions:  
estimate = -.030, SE = .016, p = .785; no captions: estimate = .0001, SE = .015, p > .05).
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Table 5  

Score Estimated Marginal Means (emmean) Calculated based on Input Mode, Condition, and Time 
Interaction 
Test modality Condition Time emmean (SE) 95% CI 
Audio Captions Pretest .517 (.045) [.428; .606] 
  Posttest .635 (.045) [.546; .724] 
 No captions Pretest .590 (.043) [.505; .675] 
  Posttest .702 (.043) [.617; .787] 
 Control Pretest .625 (.046) [.533; .716] 
  Posttest .665 (.046) [.574; .757] 
Video Captions Pretest .539 (.045) [.504; .682] 
  Posttest .665 (.045) [.576; .754] 
 No captions Pretest .644 (.043) [.559; .729] 
  Posttest .701 (.043) [.616; .786] 
 Control Pretest .648 (.046) [.556; .739] 
  Posttest .670 (.046) [.578; .761] 

 
Figure 3 

Score Estimated Marginal Means of Interaction between Condition, Time, and Input Mode of Sentences 
of the Shadowing Task  
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Discussion  

This study set out to investigate the effects of exposure to (captioned) video on L2 learners’ speech 
segmentation. To do so, we set up a pretest-posttest intervention study with captioned, uncaptioned, and 
no-treatment control groups and measured learners’ speech segmentation using a shadowing task 
containing three types of sentences divided over auditory as well as audiovisual stimuli. It should be 
noted that the sample size in this study was relatively small, and that data was collected at a single site, 
which limits the generalizability of the findings (Vitta et al., 2022).  

In response to the first research question, results indicated that both experimental groups showed 
significant improvement in the shadowing task from pretest to posttest, while the control group did not. 
This suggests that exposure to audiovisual input provides an opportunity to train learners’ speech 
segmentation. This is in line with previous research in which positive effects of (captioned) video 
exposure were reported (Wisniewska & Mora, 2020). In addition, the present study expands on previous 
studies, which were based on advanced L2 learners of English, by revealing the potential of audiovisual 
exposure for speech segmentation in learners with a (low-)intermediate proficiency level and for a 
different target language (i.e., Spanish). Even though gains are small, findings can be considered 
encouraging as they suggest that a relatively short treatment (72-minute video) improved their 
performance on the shadowing task. In addition, this might also indicate that more extensive exposure 
through out-of-class viewing could result in more sizable gains (Webb, 2015).  

With regard to the effect of condition, findings indicate that differences from pretest to posttest were 
slightly higher in the captioned video group than in the uncaptioned group but, contrary to our hypothesis, 
these were not significant. Our findings differ from previous research which had shown a facilitative 
effect of captioning as compared to uncaptioned video on learners’ speech segmentation after short video 
exposure (Mitterer & McQueen, 2009; Charles & Trenkic, 2015). They are, however, in line with 
Wisniewska and Mora’s findings (2020) who did not find such differences. Two potential explanations 
for these findings can be put forward. A first aspect that should be considered is related to the test-task 
similarity in the uncaptioned video group. As these learners did not have access to on-screen text during 
the treatment, which is comparable to the uncaptioned nature of the input in the shadowing tasks, this 
might have prepared for the shadowing task. In contrast, the captioning group could rely on on-screen text 
during the treatment but not in the shadowing task. Another hypothesis that might clarify the lack of 
captioning effect in the present study and in Wisniewska and Mora (2020) is related to the genre of 
audiovisual input. It is possible that the need for support from captions was greater in the videos used by 
Mitterer and McQueen (2009), which feature specific regional accents whereas learners may require less 
captioning support when watching TV input without such accents.  

The second research question asked which factors influence learners’ speech segmentation gains. As 
hypothesized, learners’ vocabulary size was found to have a large effect on learners’ proportion of 
correctly repeated words in the shadowing tasks. This indicates that learners with a larger vocabulary size 
obtained higher scores on the speech segmentation test. Even though the format used in the present study 
(i.e., a Yes-No test) differed from the traditional meaning recognition formats in previous research, our 
findings are in line with results of studies on L2 learning from audiovisual input which revealed a large 
effect of learners’ prior receptive vocabulary knowledge (e.g., Peters et al., 2016, Montero Perez et al., 
2014). As such, these findings further support the crucial role that learners’ vocabulary knowledge plays 
when listening in the context of audiovisual input as it does not only relate to vocabulary and 
comprehension (Durbahn et al., 2024) but also to speech segmentation. 

Another factor that was taken into account in the analysis of learners’ speech segmentation performance 
was sentence type (i.e., treatment, related, or unrelated sentences). First the results indicate that the type 
of sentence that learners had to repeat in the shadowing task did not influence L2 learners’ segmentation 
in the control group. This further supports the finding that the results found were due to the treatment and 
not to chance or to a test effect which might occur in pretest-posttest designs. Both the captioned and 
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uncaptioned video groups significantly improved in the segmentation of treatment and related sentences 
but they did not improve on the unrelated sentences. These findings indicate that watching AV input 
might improve L2 learners’ speech segmentation beyond the treatment but only when the input is still 
related to the treatment. This lends further support to the concept of narrow viewing, that is, the viewing 
of related series or videos (Rodgers & Webb, 2011). It has been argued that exposure to these 
interconnected shows not only reduces the vocabulary demands but also enhances learners' understanding 
of the content, thereby fostering better comprehension (Rodgers & Webb, 2017). Importantly, in both 
experimental groups, the effects of exposure to (captioned) video did not transfer to unrelated new 
sentences, contrary to previous studies (e.g., Charles & Trenkic, 2015; Wisniewska & Mora, 2020). 
Although highly speculative, two aspects might account for this finding. First, contrary to previous 
research with advanced L2 learners, participants in this study were (lower-)intermediate learners who had 
only received one year of formal instruction. Second, unlike previous research where English was the 
target language, this study focused on Spanish as the L2. Although Spanish TV series are now easily 
accessible via streaming platforms and TV websites, the amount of exposure that learners receive may not 
compare to that of English. Indeed, an increasing number of studies shows that L2 learners are regularly 
exposed to English in out-of-class contexts over long periods of time and frequently watch (subtitled) TV 
(e.g., Peters et al., 2019; Muñoz & Cadierno, 2021). It could therefore be argued that, thanks to their 
frequent exposure, L2 learners are far more flexible when it comes to retuning their auditory processing 
from one English series to another. In contrast, this flexibility might be more limited for foreign 
languages like Spanish, particularly when learners have had only minimal formal instruction and fewer 
opportunities for exposure beyond the classroom. This might also entail that the target language and the 
learning context play a role in learners’ speech segmentation gains from (captioned) video, but more 
research is needed on this topic. 

Finally, with regard to the input mode of the sentences in the shadowing task which was either auditory or 
audiovisual (without captions), it was found that it did not influence participants’ performance in the 
control group whereas participants in the experimental group performed better on items in the shadowing 
pretest that were accompanied with video. It could be hypothesized that the additional visual support 
contributed to their pretest performance because visuals support speech perception (Hardison, 2021). 
However, this pattern was not found at the posttest as they improved equally for items which were 
presented in auditory and in audiovisual mode. It could be hypothesized that the treatment contributed to 
their auditory processing of the input as they did no longer need to rely on visual support. In addition, 
since they watched a 72-minute episode, input exposure may have promoted participants' knowledge of 
characters as the story develops (Rodgers & Webb, 2017), which reduced the need for visual support by 
the time of posttest administration. 

Concluding Remarks 

In line with previous research on the potential of (captioned) audiovisual input, it was found that a 
relatively short exposure to this type of input contributed to learners’ performance on a shadowing task 
which measured their speech segmentation (Wisniewska & Mora, 2020). Unlike previous studies, the 
effects did not generalize to new, unrelated sentences, which might be due to the lower proficiency level 
of the learners or the L2 under investigation (i.e., Spanish).  As indicated in the discussion of this study, 
caution is required when interpreting the findings of the present study as it is based on a relatively small 
number of participants from a single site (i.e., a single institution). This inevitably limits the external 
validity of our study (Moranski & Ziegler, 2021; Vitta et al., 2022). As suggested by Brysbaert and 
Stevens (2018), mixed-effects models require large datasets of approximately 1600 observations per 
condition in repeated-measures designs. In our study, the number of observations per condition at one 
point in time (pretest or posttest) was 660 for the control group, 720 for the captions group, and 840 for 
the no-captions group. Given the relatively low number of participants and observations in the study, the 
results should be interpreted with caution. Future studies can address some of the limitations of the 
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present study, such as the small sample, by replicating the study with larger groups as well as with 
different proficiency levels or target languages in a multisite study. As such, these studies could further 
clarify the role that captions play in various aspects of L2 learning from input exposure.  

Finally, in terms of implications for L2 teaching, the findings indicate the potential value of (captioned) 
audiovisual input for developing L2 learners’ speech segmentation. This is evident not only from their 
improvement between the pretest and posttest but also from the way video exposure supported their 
speech segmentation of auditory and audiovisual sentences: while L2 learners performed best on 
audiovisual shadowing items in the pretest, the difference between audio and audiovisual items 
disappeared by the posttest. As in previous studies, vocabulary size positively influenced learners’ gains 
from audiovisual input which further highlights the need to promote L2 vocabulary learning. Finally, this 
study indicates that authentic TV-series may also present a valuable source of authentic L2 spoken input 
for learners with less advanced L2 proficiency. Teachers should thus be encouraged to include 
(captioned) viewing activities in the classroom or assign them as viewing activity outside of the 
classroom to increase L2 exposure, potentially in a narrow viewing approach in which related videos are 
included. 
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Notes 

1 Degrees of freedom (df) vary across tests due to differences in the aggregation level and random 
effects structure of the mixed-effects model. Predictors such as time and test input modality, modelled 
at the participant × item observation level, have high df determined by the total number of participant 
× item observations (e.g., 4325.5). In contrast, predictors like vocabulary size and condition, which 
remain constant across pretest and posttest, are modelled with participant-level aggregation. This 
results in lower df tied to the number of participants (e.g., 36.6 for 37 participants). 
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Appendix A. Sentences in the Shadowing Task 

Overview of sentences in the shadowing task with sentence type and N words between (). 

Lo nuestro fue una locura. (new, 5) 
Me gustaría volver a verte. (new, 5) 
No sabes cuantas ganas tengo. (new, 5) 
Pues ahora ya lo sabes. (new, 5) 
Sería una pérdida de tiempo. (related, 5) 
Es un día demasiado importante. (treatment, 5) 
Yo me ocuparé del ladrón. (treatment, 5) 
A ver, quiero presentaros a Eva. (unrelated, 6) 
Esto, se puede saber que es. (unrelated, 6) 
No sé en qué estábamos pensando. (unrelated, 6) 
No se puede volver a repetir. (unrelated, 6) 
Vamos a dejar una cosa clara. (unrelated, 6) 
A los dos nos conviene callar. (related, 6) 
No he querido ser indiscreto señor. (related, 6) 
No quiero alarmar a los clients. (related, 6) 
Solo tienes que apostar por mi. (related, 6) 
Todo un honor para este hotel. (related, 6) 
Vamos a un lugar más tranquilo. (related, 6) 
Como has dicho que se llama. (treatment, 6) 
El traje estaba listo a tiempo. (treatment, 6) 
Eso no va a pasar querido. (treatment, 6) 
Ha llegado ya el nuevo camarero. (treatment, 6) 
Hoy ha sido un día duro. (treatment, 6) 
Sabía que podía confiar en ti. (treatment, 6) 
Siento no poder decir lo mismo. (treatment, 6) 
Queremos explicaros cual es nuestra verdadera función. (unrelated, 7) 
Ahora no puedo Andrés, estoy muy ocupada. (related, 7) 
Hay cosas que es mejor no retrasar. (related, 7) 
No lo sé, quizá alguien de fuera. (related, 7) 
Te recuerdo que me debes un favor. (related, 7) 
Un mal momento para perder el trabajo. (related, 7) 
Este es el pasillo de las mujeres. (treatment, 7) 
Ha venido toda la gente más importante. (treatment, 7) 
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Las normas no siempre son lo major. (treatment, 7) 
Quien acusó a mi hermana de robar. (treatment, 7) 
Solo quería transmitirle mi inquietud al respecto. (treatment, 7) 
¿Cuál es la comida favorita de tu novio? (unrelated, 8) 
La vida real no es todo blanco negro. (unrelated, 8) 
Si me querías lejos, ya lo has conseguido. (unrelated, 8) 
¿Tú sabes que me vendría muy bien ahora? (unrelated, 8) 
Hay mucho trabajo que hacer en las cocinas. (related, 8) 
Te necesito a mi lado más que nunca. (related, 8) 
No, es porque eres eficiente en tu trabajo. (treatment, 8) 
Esta noche tu y yo nos vamos al cine. (unrelated, 9) 
Tengo mucho trabajo, creo que no voy a poder. (unrelated, 9) 
Estoy seguro de que todo va a salir bien. (related, 9) 
Hace un mes que no sé nada de ella. (treatment, 9) 
Ha llegado ya la directora, tengo que hablar con ella. (unrelated, 10) 
He pasado tanto miedo por ti y por nuestro hijo. (related, 10) 
En todo caso me alegro mucho de recibir esas noticias. (treatment, 10) 
Es un sitio estupendo para pasar unos días de vacaciones. (treatment, 10) 
La muerte de tu padre cambió los planes de todos. (treatment, 10) 
Que después de esta tarde por fin vamos a ser libres. (unrelated, 11) 
Ha sido una suerte poder salvar la vida de su hija. (related, 11) 
Tú tranquila que seguro que encuentras una solución para todo eso. (unrelated, 11) 
Como verás esto es lo mejor para ti y para tu hijo. (related, 12) 
Y si alguien me ve ahí es el despacho de mi prometido. (related, 12) 
Quiero dar las gracias a todos los presentes por haber venido hoy. (treatment, 12) 

Appendix B. Speech Segmentation Data Analysis  

The analyses were performed in R (Version 4.4.0, R Core Team, 2024). To answer both research 
questions, we fitted linear mixed-effects models using the “lmer” function of the “lme4” package (Bates 
et al., 2015). This analysis was chosen as it allows inclusion of both fixed and random effects. The  
p-values were calculated using “MUMiN” package (Bartón, 2024), the pairwise comparisons were 
calculated with “emmeans” package (Lenth et al., 2024), and the graphs were created using “ggplot2” 
package (Wickham, 2016). Partial eta squared (ηp2) were used as effect sizes and were calculated using 
“effectsize” package (Ben-Shachar et al., 2020), they were interpreted as small (ηp2 = .01), medium  
(ηp2 = .06), and large (ηp2 = .14) (Cohen, 1988). The models' goodness of fit was assessed using the 
“performance” function from the “easystats” package (Lüdecke et al., 2022), which checks the 
assumptions of linearity, homogeneity of variance, and normality of residuals for each fitted mixed-
effects model. 

The full code and results are available on OSF repository. 

  

https://osf.io/4g69u
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