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Abstract 
We investigated the impact of teachers’ multimodal cues on L2 
word learning in naturalistic teaching. 169 university students 
randomly watched 12 of 54 clips of English vocabulary 
instructions and took subsequent word recognition and learning 
tests. The learning outcomes were analysed as a function of 
teachers’ prosodic, linguistic and gestural input during the 
instruction of each vocabulary while controlling for students’ 
characteristics and varying teachers’ influences. Results 
showed that a shorter mean length of utterances, fewer L2 
English words, and more questions for students and “phrase” 
teaching predicted better learning outcomes. Furthermore, 
students learning improved with teachers’ slower speaking rate 
but fewer pauses and more iconic gestures. These results were 
robust even after controlling for other significant factors such 
as students’ English proficiency, working memory, degree of 
liking of teachers and different teachers. Overall, multimodal 
cues enhance L2 vocabulary learning, with implications for 
educators, linguists, and cognitive scientists.  

Keywords: multimodal cues; vocabulary learning; classroom 
instruction; MLU; questions; gestures; speaking rate 

Introduction 
In second language (L2) teaching, multimodal cues such as 
linguistic features, speech prosody and gestures become 
integral. These cues, extending beyond verbal interaction, 
facilitate comprehension (e.g., Takahashi et al., 2018) and 
enhance instructional appeal and effectiveness (e.g., 
Lajevardi et al., 2017). To process multimodal cues, one 
needs to intuitively decode language structures from complex 
stimuli without explicit instruction (Aslin & Newport, 2012; 
Lee, 2023). This process primarily involves automatically 
extracting statistical regularities and form-function pairings 
from linguistic inputs through passive exposure (Moser et al., 
2021). This is often called statistical learning, fundamental in 
L1 and L2 language acquisition. 

Building on this foundation, multimedia-enhanced 
language learning suggests that L2 learners benefit from 
receiving multiple sensory cues, such as auditory, visual, 
textual, and kinesthetic inputs, which enhance cognitive 
processing and improve learning outcomes (Pujadas & 
Muñoz, 2020). Mirzaei et al. (2023) further found that 
multimodal inputs combining auditory, visual, and textual 
cues are more effective than unimodal inputs in enhancing 
the retention and recall of vocabulary sets. While these 
studies show that varied inputs can affect learning, they often 

focus on limited cues without establishing the relative 
importance or considering students’ characteristics. In this 
study, we comprehensively analysed the effects of 
multimodal teaching on L2 word learning. 

Multimodal cues in L2 learning  
Previous studies have shown that linguistic contents, prosody 
and gestures can influence student learning outcomes 
separately. First, the intricate dynamics of linguistic features 
such as Mean Length of Utterance (MLU), the label of 
naming or repetition, questioning techniques, code-switching 
and the use of phrases in language teaching all independently 
play a pivotal role in influencing students’ L2 learning. For 
example, a longer MLU is linked to richer vocabularies in 
children (Hart & Risley, 1996). In contrast, for learners of 
English as an Additional Language, vocabulary growth is 
positively associated with the total number of words used by 
the teacher but negatively related to MLU (Bowers & 
Vasilyeva, 2011). Furthermore, the benefits of repetition for 
word learning have been acknowledged (Berthier & Lambon, 
2014). The role of repetition is presumed to create a 
sensorimotor representation of the word in the learners’ 
minds, allowing the learners to remember this word better 
(Krishnan et al., 2017). However, over-reliance on repetition 
may lead to superficial learning, where learners memorise 
without fully understanding the content (Larsen-Freeman & 
Anderson, 2013). As for questioning techniques, they are 
crucial for promoting children’s reasoning, math, and verbal 
explanations (Duong et al., 2021; Tompkins et al., 2017). For 
example, caregivers’ Yes/No questions facilitate children’s 
both immediate and long-term word learning (Dong et al., 
2021).  In addition,  the interplay between the L1 and L2 in 
teaching settings is crucial. While L1 can aid in 
understanding vocabulary through direct translations (Rauf, 
2018), excessive L2 use may overwhelm learners, whereas 
insufficient use may hinder language immersion (Edstrom,  
2009). Furthermore, phrases are composed of words familiar 
to learners, suggesting that a phrase might facilitate easier 
recognition and learning (Smith & Murphy, 2015). 
Nevertheless, these studies have analysed different linguistic 
cues separately, primarily centring on text-based speech 
interactions. 

Second, prosodic features such as pitch and speaking rate 
have been extensively studied for their impact on language 
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learning outcomes. In child-directed language, the degree of 
pitch modification by mothers when introducing unfamiliar 
words predicts their children’ s immediate word recognition 
and vocabulary growth (Shi et al., 2023). Similarly, pitch 
enhancement can facilitate adult vocabulary learning across 
different visual contexts (Filippi et al., 2014). Adjusting the 
pitch range can subtly guide secondary school learners 
without explicit or direct feedback (Sikveland et al., 2021). 
However, pitch becomes less salient in adult speech, and its 
impact on L2 vocabulary learning is understudied. As for 
speaking rate, the focus has primarily been on child-directed 
speech. For example, a slower speaking rate significantly 
enhances infants’ ability to recognize words (Song et al., 
2010) and can facilitate language learning even before 
children start speaking (Raneri et al., 2020). The few existing 
studies on adults showed that speech rate establishes listener 
expectations, influencing their sensitivity to the overall 
speech pace and subsequently affecting word recognition. 
These influences on perception and comprehension have 
intensified over time (Baese-Berk et al., 2014). However, 
Munro and Derwing (1998) found that while native listeners 
may prefer slower rates of accented speech, simply slowing 
down may not benefit L2 learners. Thus, the role of speaking 
rate in L2 word learning is still unclear, let alone its 
interaction with other cues. 

Third, gestures significantly enhance language teaching 
and learning by improving students’ memory and learning 
efficiency (Stam et al., 2012; Stam & Tellier, 2022). Tellier 
(2008) demonstrated that iconic gestures used by teachers 
and mimicked by students markedly boost memorization of 
L2 words. Similarly, learners who repeated gestures 
associated with new words showed a marked improvement in 
memory retention (Cook et al., 2008). This suggests that 
gestures serve as visual and motor modalities in deepening 
the memorization of L2 vocabulary. Further, gestures help 
students remember words, especially when they naturally 
suggest the word or its pronunciation  (Clark  & Trofimovich,  
2016). Wang et al. (2023) also found that students who 
received gesture training outperformed the control group in 
overall academic presentation performance, underscoring the 
role of gestures in enhancing expressive abilities. However, 
gestures are not always beneficial. Kelly and Lee  (2012) 
observed that gestures play different roles since they aid in 
learning simple pairs but hinder complex ones, implying that 
the effectiveness of gesture integration depends on the 
phonetic complexity of the learning material. Moreover, 
frequent use of naturally modelled beat gestures can increase 
cognitive load and impair language comprehension, thus 
advocating a limited use of beat gestures in extended 
discourse for language learners (Rohrer et al., 2020). These 
findings highlight the need for further exploration to 
delineate how different types of gestures affect language 
learning when accounting for factors like the learner’s 
language proficiency, working memory, and the 
characteristics of the speech input, including prosody and 
linguistic features. 

While several studies have addressed how a combination 
of two or three cues contributes to language comprehension 
and learning, there is a scarcity of research quantifying the 
impact of each cue when multimodal cues are considered 
together in L2 instruction. For instance, Drijvers and Holler 
(2023) highlighted a multimodal facilitation effect, 
illustrating that participants understood spoken words faster 
when combined with visual input. Similarly, using prosodic 
and gestural prominence together was highlighted as 
potentially constituting a good teaching strategy in L2 
teaching (Kushch et al., 2016, 2018). However, the specific 
impact of these combined cues on learning outcomes has yet 
to be explored. Furthermore, Donnellan et al. (2023) provided 
evidence for the significance of multimodal caregiver 
behaviors, especially prosody, in children’s lexical 
development. However, child-directed language has salient 
prosody and a higher gesture rate but shorter  MLU  and 
simpler lexicons. It is unknown how reallocating the 
communication weight of different modalities will reshuffle 
the relative importance of each cue in adult-directed language. 
Zhang et al. (2023) provided in-depth insights into how 
prosody, gestures and mouth movements affect brain activity 
during L2 comprehension in naturalistic contexts, 
emphasizing the varied impact of these cues on L2 learners 
compared to native speakers. Nevertheless, they did not 
investigate the impact of cues on learning. 

Internal factors in L2 learning  
Students’ internal factors, such as working memory, L2 
English proficiency and degree of liking teachers may affect 
their learning outcomes. Better working memory allows for 
more effective focus and information encoding, thus 
enhancing students’ learning efficiency (Cowan, 2012; Linck 
et al., 2014). Higher L2 proficiency is directly linked to 
improved reading performance and broader learning 
capabilities, including vocabulary acquisition (Jiang, 2011). 
It is also associated with greater integrative motivation 
among learners, leading to active engagement with the 
language (Samad et al., 2012). This fosters a positive learning 
environment, enhances learner confidence and promotes 
participation in discussions and activities, which are pivotal 
for successful language acquisition and improved learning 
outcomes (Martirosyan et al., 2014). Furthermore, students’ 
liking for their teachers leads to more effort, concentration, 
and persistence in classes (Saito et al., 2018), which fosters 
greater engagement in learning (Fredrick, 1980). Moreover, 
a supportive teacher-student relationship impacts behavioural 
and instructional engagement and is a key predictor of 
learning performance  (Baafi, 2020). 

The current study 
While communication is multimodal, we still have an 
incomplete understanding of the impact of multimodal cues 
(linguistic features, prosody, and gestures) and their interplay 
in a teaching context. Furthermore, most studies focus on L1, 
which may not be applied to an L2 context with diverse 
processing challenges. Therefore, our study examined the 
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joint impact of multimodal cues in naturalistic L2 teaching 
and quantified the respective role and weight of each cue 
while considering individual differences. 

Gestures and prosody have reduced cognitive load in word 
processing (Osorio et al., 2023; Zhang et al., 2021). We 
anticipate teachers using slower speech, shorter utterances, 
and meaningful gestures to enhance learning effectiveness. 
Furthermore, factors such as students’ processing capabilities 
(working memory), language proficiency (L2 skills), and 
preferences for different teachers will influence learning 
outcomes. 

Method 

Participants 
275 Chinese students (M=20.08 years, SD=1.49, 164 
men;111 women) from Chaohu University in China were 
invited to participate in an online study as volunteers. They 
primarily majored in Mechanical Engineering, Business 
Administration, and the Arts. Participants signed online 
consent forms for the study, and Chaohu University approved 
the research. 

Materials 
We extracted 54 video clips of vocabulary instruction 
(M=26.01sec, SD=19.82) from 14 classroom recordings of 4 
EFL (English as a foreign language) teachers. The clips 
varied in speaking rate (M=3.71 syllables/sec, SD=0.76) and 
mean pitch (M=239.9 Hz, SD=30.93), MLU (M=7.13 words, 
SD=4.44), and the total number of English words (M=16.2, 
SD=12.28). Teachers granted consent to use their videos. 

In all clips, educators provided clear definitions and 
explanations of the vocabulary, employing a blend of Chinese 
and English teaching methods. These segments also included 
a variety of nonverbal cues to ensure a thorough 
representation of diverse multimodal cues. Preliminary 
findings from our pilot study indicated that viewers 
experienced fatigue after viewing 12 videos. Consequently, 
we developed six different versions of the stimulus material, 
each consisting of 12 clips. Certain clips were consistently 
used across different versions. 

To mitigate the impact of cognitive and memory variations 
on students’ learning outcomes, we adapted a working 
memory test from the Arealme website 
(https://www.arealme.com/memory-test/cn/). It had 13 items, 
including 9 textual, 3 visual images, and 1 numerical 
information. 

Procedure 
Rating of liking teachers Participants were first randomly 
assigned to watch 12 clips of L2 English vocabulary 
instruction from one of the six versions and rated the extent 
to which they liked the teaching (scale 1- 10) in each clip via 
a Tencent questionnaire. Students’ demographic data were 
collected, including gender, age, major and self-evaluated 
English proficiency (scale 1-10, M=6.26, SD=2.0), etc.  

Word recognition test After watching all the video clips, 
students answered 15 questions (including 12 words that they 
had watched the video explanations and 3 distractors). For 
each vocabulary, students were presented with four options: 

Option A: I have not been taught this word. 
Option B: I am unsure if I have been taught this word. 
Option C: I have seen the video explanation of this word, 
but I do not remember its meaning. 
Option D: I have seen the video explanation of this word, 
and I know its meaning. 
Inspired by Montero et al. (2014), we developed a 

vocabulary recognition test to measure vocabulary 
acquisition. By distinguishing ‘known’ from ‘unknown’ 
words  (Hulstijn, 2001), this method offered a clearer view of 
students’ vocabulary progress and provided feedback on their 
learning. In the assessment, if students chose Option D, they 
were asked if they knew the word before or after watching 
the video. We determined success in word acquisition if the 
student recognized the word after watching the video and 
correctly identified its meaning in a four-choice question. 
Attentional questions and working memory test Students 
completed five logic puzzles to assess their attention and took 
a ten-question working memory test. 

Coding and Measures 
Teacher’s multimodal input 

Linguistic features: Speech transcriptions: the first 
author transcribed teachers’ utterances, which were 
rigorously reviewed and cross-checked against the videos for 
precision. For transcriptions of each video, we measured 
(1) MLU, calculated as the average number of words per 
utterance (Sun & Verspoor, 2022). (2)  Total questions: the 
number of questions the teacher asked per the video transcript. 
(3) Total number of words and number of English words: 
the number of words in a clip. Since teachers used English 
and  Chinese during vocabulary instruction, we separately 
calculated the number of English syllables and Chinese 
characters. (4) Label of Naming: the frequency of mentions 
for each target word during its explanation (Candry et al., 
2018). (5) Phrases: the two researchers categorized an 
instructed vocabulary into an individual word or phrase (such 
as “throw-away”). 

Prosody: Boundaries of utterances were annotated in Praat 
(Boersma & Weenink, 2023). A Praat script extracted each 
vocabulary instruction’s utterance duration, pitch, and 
intensity values. We computed the following measures: (1) 
Speaking rate: the average number of syllables per second 
excluding pauses over 200 ms (Han, 2019). (2) Pitch: mean 
F0 and F0 range, transformed to semitones (Shi et al., 2023). 
(3) Intensity: mean intensity and intensity range. (4) Pauses: 
mean pausing duration and pausing rate. 

Non-verbal cues:  Gestures:  the first author coded the 
gestures in all clips using ELAN, and a second coder verified 
this coding. Intercoder reliability was high, with 94.44% 
agreement and a Kappa coefficient of 0.88, indicating 
substantial consistency. Discrepancies were resolved through 
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discussions between the coders: (1) Iconic gestures: relating 
to semantic meaning, e.g., a kicking motion with the hand to 
depict the action of ‘kick’ (McNeill, 1992). (2) Beat gestures: 
a hand moving up and down to make an emphasis,  aligning 
with the prosodic rhythm of speech. (3) Pointing:  referring to 
concrete events (pointing to a pen) or abstract ideas (e.g., 
space and time) (Hudson, 2011). (4) Interactive gestures: 
moving hands in a circling way unconsciously to maintain the 
process of the dialogue (Bavelas et al., 1995). The gesture rate 
was computed by the number of gestures per 100 words. Gaze: 
During the vocabulary instruction, some teachers made eye 
contact with students, while others mostly looked at the 
textbook or PowerPoint and did not look at students. Eye gaze, 
by focusing learners’ attention on key materials (Kuang et al., 
2023) and enhancing the connection between learners and 
instructors, significantly improves learning outcomes and 
student engagement (Sharma et al., 2016). We coded each 
video whether the teacher gazed at students or not. 

Coding of student learning outcome 
We categorized the learning outcomes for unknown words. 
Correct answers were coded as ‘1’, while incorrect answers 
and responses indicating that the participant did not know a 
word’s meaning were both coded as ‘0’. Target words already 
known to a participant before the vocabulary instruction were 
excluded from the analysis. 

Data Analysis 
To ensure data integrity,  participants who did not complete 
the survey (N=106) or provided uniform responses across the 
entire questionnaire (N=13) were excluded. In addition, those 
who had a score of 0 for working memory or attentional test 
items were also excluded (N=12). Thus, the data of the 
remaining 144 participants were submitted for analysis. 

Generalized linear mixed-effects models using the 
glmmTMB package in the R environment (R core team, 2020) 
were used to assess students’ vocabulary learning outcomes 
(DV: binary for each word). Prosodic, linguistic and gestural 
cues were analyzed as main predictors, with control variables 
of different teachers,  students’  working memory, English 
proficiency, degree of liking the teachers, and versions of 
stimuli. We added a by-participant and by-item random 
intercept. No random slope was added as it would lead to an 
error message of model convergence. As MLU is often highly 
related to speaking rate (Malécot et al., 1972), we ran a 
separate regression either with MLU or speaking rate 
independently. We used the AIC values to compare and select 
models. 

Result  
Table 1 presents descriptive information about some main 
variables and their corresponding average learning outcomes. 
We started with a full model of all predictors. The initial 
results showed that teachers’ speaking rate, pausing rate, use 
of questions, English words, teaching phrases, producing a 
gesture, and students’ English proficiency, working memory, 
and degree of liking teachers were significant predictors for 

student learning outcomes, whereas teachers’ mean pitch, 
MLU, number of mentions of the label, whether gazing at 
students, total speaking duration of a vocabulary was not 
significant. There was no multicollinearity between variables 
in the model (all VIFs < 3). After various model comparisons, 
the final best-fit model showed that the effects mentioned 
above were robust, except that  MLU  was also significant (β 
= -.08,  p = .011)  in its model, excluding speaking rate (as 
MLU indeed strongly correlated with the speaking rate (r = 
0.57, p < .001)). Details of the result are as follows. 
 
Table 1: Overview of key predictors for learning outcomes.  

IVs Features Group Mean SD 
Linguistic 
features 
 

MLU 
 

Questions 
 
N of English 
words 
N of Label 
naming 
Phrase 

Higher 
Lower 
Higher 
Lower 
Higher 
Lower 
Higher 
Lower 
YES 
NO 

25.51% 
29.28% 
29.91% 
26.26% 
20.58% 
31.82% 
30.03% 
26.83% 
35.09% 
27.02% 

0.44 
0.46 
0.46 
0.44 
0.41 
0.47 
0.46 
0.44 
0.48 
0.44 

Prosodic 
cues 

Speaking rate 
 

Pitch 
 
Pauses 

Higher 
Lower 
Higher 
Lower 
Higher 
Lower 

26.13% 
29.01% 
26.43% 
28.76% 
25.54% 
29.31% 

0.44 
0.45 
0.44 
0.45 
0.44 
0.46 

Nonverbal  
cues 

Gestures 
 

Iconic rate 
 
Point rate 
 
Beat rate 
 
Interactive rate  

YES 
NO 
Higher 
Lower 
Higher 
Lower 
Higher 
Lower 
Higher 
Lower 

27.78% 
27.52% 
30.03% 
26.80% 
22.70% 
29.20% 
28.70% 
27.50% 
31.13% 
27.07% 

0.45 
0.44 
0.46 
0.44 
0.42 
0.45 
0.45 
0.45 
0.46 
0.44 

 Gaze YES 
NO 

28.24% 
24.52% 

0.45 
0.43 

Note: For descriptive purposes, variables are categorized into 
‘Higher ’ and  ‘Lower’  groups based on their mean, with 
scores above and below the mean, respectively. 

 
First, as shown in Figure 1, students who had a better 

working memory  (β  =  0.17,  p  =   .038),  higher  English 
proficiency (β = 0.42, p < .001), a higher degree of liking the 
teacher (β = 0.20, p = .041) positively predicted their learning 
outcomes. After controlling for these significant students’ 
internal factors, teachers’ wordings, prosody, and gestures 
still had significant effects. For the linguistic features,  
teachers asking more questions (β = 0.33, p = .02), using 
fewer English words (β = -0.56, p = .050), teaching phrases 
(β = 1.05, p = .048), and speaking shorter in total during 
teaching a vocabulary in a clip (β = -0.03, p = .09, two-tailed) 
enhanced student learning outcomes. Prosodically, teachers 
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who had a slower speaking rate (β = -0.80, p = .002) and a 
lower pausing rate (β = -3.67, p = .02) predicted students’ 
better vocabulary learning outcomes. As for gestures, a word 
in a clip where a teacher gestured at least once was better 
learned than that of a teacher who made no gesture (β = 0.86, 
p = .015). Further analysis of the frequency of different types 
of gestures showed that it was mainly the iconic gesture rate 
(β = 0.21, p = .027)  that facilitated students’ unknown word 
learning (Figure 2). 

 
Figure 1. The predicted effects of different factors (A-I) on 
students’ unknown vocabulary learning outcomes, with 95% 
CI (shaded bands). 

 

 
 

Figure 2. Predicted effects of different types of gesture 
rate per 100 words (A-D), with 95% CI (shaded bands). 

Discussion  
This is the first comprehensive study that simultaneously 
investigates the collective impact of teachers’ linguistic 
features, speech prosody and gestures on student learning 
outcomes in naturalistic L2 teaching while controlling for 
various factors. We found that multimodal cues significantly 
enhance students’ L2 vocabulary learning, with implications 
for educators, linguists and cognitive scientists. 

Recent research emphasized the importance of verbal and 
multimodal behaviors (e.g., higher pitch, faster speaking rate, 
points) in adult conceptual learning (Edwards et al., 2024). 
Additionally, multimodal cues (pitch, indexical, and iconic 
gestures) predicted English adults’ ability to learn the names 
of unknown objects (Cabiddu et al., 2024). Unlike these two 
studies focusing on native speakers, our research is the first 
to comprehensively quantify the role of various multimodal 
cues in L2 vocabulary learning while accounting for 
significant individual differences. 

Linguistic features 
First, the results suggest better learning outcomes correlate 
with shorter MLU in vocabulary instruction. This is 
consistent with some findings in the developmental research 
where there was a negative correlation between parental 
MLU and vocabulary size (Dong et al., 2021). Interestingly, 
while statistical learning research discusses the benefits of 
additional input in strengthening perceived patterns (Aslin et 
al., 1998), speakers use shorter utterances to children than to 
adults (Zhang & Gu, 2023). Similarly, in our study, we found 
that shorter utterances have a positive impact on adult L2 
vocabulary learning, implying that shorter utterances may 
better align with the learner’s current linguistic and cognitive 
abilities. This finding resonates with Reigeluth’s Elaboration 
Theory (1992), which advocates for instruction that 
emphasizes minimizing cognitive load by focusing on 
essential cues to improve learning efficiency. 

  Second, students had better learning outcomes when the 
vocabulary instruction had fewer L2 English words and 
emphasised “phrase” learning. This supports the importance 
of familiarity in vocabulary acquisition (Qiu & Lo, 2017). 
While previous studies suggested that learners speaking more 
L2 aids students’ phonetics (Trofimovich et al., 2007, 2012) 
and listening comprehension (Lee & Levine, 2020). Our 
findings show significant advantages of using L1 for 
education outcomes, aligning with findings on the efficacy of 
L1 in facilitating clear understanding through L1 translation 
equivalents (Leeser, 2007; Lee & Macaro, 2013). Our study 
indicates that explanations in Chinese coupled with “phrase” 
study notably improve students’ processing and retention of 
L2 vocabulary, likely due to decreased cognitive load and 
connections to familiar concepts. Therefore, we underscore 
the value of using L1 and incorporating “phrases” in 
vocabulary instruction. 

Third, teachers’ use of questions has benefits for student 
learning outcomes. Research indicates that questioning 
significantly enhances student learning outcomes in a science 
study (McCarthy et al., 2016; Tofade, 2013). Asking 
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questions may draw students’ attention and encourage deeper 
thinking, helping them clarify their thoughts and consider 
diverse viewpoints (Van & Minstrell, 1997). This is 
especially true for open-ended questions (e.g., “What is a 
compliment?”), which stimulates greater cognitive efforts 
and encourages deeper content processing (Wasik & Bond, 
2001). Furthermore, asking questions promotes active 
thinking and enhances students’ engagement with the 
material. Although students may not always appreciate 
questioning (Zhou & Gu, 2024), this method is key for 
capturing their attention and developing critical and creative 
thinking skills (Nappi, 2017). 

Aslin and Newport (2012) show that statistical learning 
mechanisms can detect regularities in patterns, such as 
repetitions in an AAB sequence. However, our study found 
that the frequency of repetitions did not significantly affect 
learning outcomes. Thus, merely repeating a word may not 
substantially aid in understanding its semantic content. This 
study proposes that effective vocabulary acquisition involves 
more than just exposure to the word form but requires 
engaging with the word in meaningful contexts. For instance, 
Webb (2007) argues that encountering a new word in varied 
contexts can enhance the understating of its use and nuances, 
suggesting that the quality of exposure is more critical than 
quantity. 

Prosodic cues  
Although pitch had no observed effect, we found that a 
slower speaking rate positively influenced students’ learning. 
Previous studies have mainly focused on the impact of 
speaking rate on word segmentation or vocabulary size in 
child-directed speech (Han et al., 2024) and phoneme 
recognition (Krause  & Braida, 2004), but they often did not 
extend to the realm of word learning directly, with research 
like Cabiddu et al. (2024) and Shi et al. (2023) indicating that 
the effect of speaking rate on vocabulary acquisition 
remained unclear. Our research demonstrates the direct 
benefit of speaking rate on vocabulary learning, specifically 
in tertiary L2 learners. This unique contribution highlights 
that a moderated speaking pace can significantly enhance the 
acquisition of new vocabulary, even in adults. Francis and 
Nusbaum (1996) observed that a slower speech rate reduces 
cognitive load in L1 speaking, and this approach not only 
enhances immediate comprehension but also supports long-
term retention of the learned material, as confirmed by Nanjo 
and Kawahara (2002). Our findings extend these insights, 
demonstrating that a slower speech rate also benefits learning 
in L2 contexts.  

Furthermore, we found that students learned better when 
teachers had a lower rate of pauses, indicating that a slower 
speaking rate does not mean having disfluencies in speech. 
While earlier studies suggested that lecture fluency mainly 
affects students’ perceptions rather than their learning 
(Carpenter et al., 2013, 2016), recent findings indicate that 
fluency positively affects learning performance (Wilford et 
al., 2020). Our study aligns with this emerging perspective, 
showing that fluency enhances vocabulary comprehension, 

particularly a lower rate of speech pauses. Contrary to the 
belief that slower speech compromises fluency, we found that 
a fluent delivery enhances learning even if slower. This 
acknowledges fluency’s role in effective teaching and 
redefines the relationship between speech rate and fluency in 
learning contexts. 

Gestures 
Our research highlights the effectiveness of L2 learning, 
demonstrating that students better recall words from a video 
clip if the teacher made at least one gesture than without 
gestures (Huang et al., 2019; Oppici et al., 2023). This finding 
aligns with the Dual Coding Theory (Paivio, 2013), which 
posits that learning is more efficient when it engages verbal 
and visual inputs. In the classroom, teachers’ gestures can 
also establish a common understanding among students for a 
clear grasp of the instructional content (Alibali et al., 2019).  

Despite the roles of gestures in EFL teaching is not new 
(Lin, 2021; McCafferty, 2002, 2006), we show for the first 
time quantitatively the effect of gestures on L2 vocabulary 
learning in naturalistic teaching, controlling for many 
important factors. Our study emphasizes the unique role of 
iconic gestures (rather than other gesture types) in vocabulary 
learning. Previous studies have underscored the effectiveness 
of iconic gestures in connecting new words with established 
meanings (Kelly et al., 2009) and enhancing long-term 
retention (Aussems & Kita, 2019; Khanukaeva, 2014). Iconic 
gestures can facilitate understanding through mechanisms of 
“displacement,” “referentiality,” and “embodiment” (Perniss 
& Vigliocco, 2014). Our findings extend these insights to 
adult L2 learners, showing that iconic gestures significantly 
improve vocabulary acquisition, even after accounting for 
many key individual differences. 

Conclusion 
This study quantitatively analyzed how teachers’ multimodal 
cues, alongside students’ individual characteristics, jointly 
impact L2 word learning. Our findings highlight that a 
combination of shorter utterances, more questions, the use of 
gestures, and careful modulation of prosody can significantly 
enhance student learning outcomes. These results contribute 
to a better understanding of multimodal language processing 
and learning and suggest that adapting teaching strategies to 
include varied multimodal cues can optimize student 
engagement and comprehension. Future studies might further 
investigate the broader applicability of our results in 
enhancing language teaching methodologies and learning 
experiences. 
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