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Background: The increasing use of audio-visual media in language 

learning has transformed how linguistic input is delivered in higher 

education contexts. However, empirical evidence examining the impact 

of linguistic audio-visual stimuli on verbal memory retention, 

particularly beyond immediate learning outcomes, remains limited. Most 

prior studies have focused on short-term performance, leaving the 

stability of verbal memory over time underexplored. 

Aim: This study aims to investigate the effect of linguistic audio-visual 

stimuli on verbal memory retention, both immediately after instruction 

and after a delayed interval, compared to non-audio-visual linguistic 

input. 

Method: A quantitative experimental design was employed involving 

undergraduate students who were assigned to either an audio-visual 

linguistic condition or a comparison condition. Verbal memory 

performance was measured using a pretest, an immediate posttest, and a 

delayed posttest. Data were analyzed using analysis of covariance 

(ANCOVA) to control for baseline differences and mixed-design 

analysis of variance (mixed ANOVA) to examine changes in retention 

over time. Effect sizes were reported to indicate the magnitude of 

observed effects. 

Result: The findings revealed that participants exposed to linguistic 

audio-visual stimuli achieved significantly higher verbal memory 

retention scores than those in the comparison condition on both 

immediate and delayed posttests. Moreover, the interaction between time 

and group indicated that the audio-visual group exhibited a smaller 

decline in retention over time, suggesting greater memory stability. 

Conclusion: The study concludes that linguistic audio-visual stimuli 

enhance not only immediate verbal memory performance but also the 

durability of verbal memory retention. These findings highlight the 

pedagogical value of integrating well-designed audio-visual linguistic 

materials in language learning, particularly to support sustained memory 

outcomes in higher education contexts. 
 

INTRODUCTION 

The rapid development of audio-visual–based digital media in recent years has encouraged the 

increasing use of multimodal linguistic stimuli in language learning, in which information is presented 

simultaneously through auditory and visual channels to enrich language processing and enhance learners’ 

cognitive engagement (Mayer, 2021; Sydorenko et al., 2024). The integration of audio and visual elements in 

linguistic input presentation is believed to generate stronger mental representations than unimodal input, 

particularly in the context of second and foreign language learning (Mayer, 2021; Perez & Pattemore, 2025). 

Within cognitive linguistics, verbal memory retention is understood as an individual’s ability to store 

and retrieve linguistic information after initial comprehension, a process that is strongly influenced by working 

memory capacity and the manner in which language input is presented (Baddeley, 2000; Sweller, 2022). 

Research indicates that well-designed audio-visual input can support the strengthening of verbal memory by 

facilitating dual processing across phonological, visual, and semantic dimensions of linguistic information (Gao 

et al., 2025; Webb et al., 2023). 
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A number of empirical studies report that linguistic audio-visual stimuli such as captioned videos and 

interactive multimedia materials contribute positively to vocabulary learning and language comprehension, 

which in turn may enhance learners’ verbal memory retention. Repeated exposure to audiovisual input also 

allows learners to establish stronger associations between linguistic forms and contextual meaning, thereby 

supporting the storage of information in long-term memory (Mayer, 2021; Webb et al., 2023). 

Nevertheless, the effectiveness of linguistic audio-visual stimuli on verbal memory retention is not 

always consistent. The simultaneous addition of visual and auditory elements may increase cognitive load and 

constrain working memory processing capacity if stimulus design is not carefully managed. Research in 

cognitive load theory emphasizes that excessive or irrelevant audio-visual stimuli can distract attention and 

reduce verbal memory recall performance (Kim et al., 2021; Montag et al., 2024; Sweller, 2022). 

Findings from studies on audiovisual memory cues further suggest that the use of audio-visual signals 

can enhance working memory recall performance compared to single-modality input, although their impact is 

highly dependent on stimulus characteristics and the strategies used for multimodal integration (Baddeley, 2000; 

Pearson & Wilbiks, 2021). This indicates that the effectiveness of linguistic audio-visual stimuli in supporting 

verbal memory retention is determined not merely by the number of modalities involved, but also by the quality 

and relevance of linguistic presentation (Al-Jumaily, 2025; Pishghadam, 2024). 

Despite the growing body of research on audio-visual input in language learning, quantitative studies 

that specifically examine the effects of linguistic audio-visual stimuli on verbal memory retention remain 

relatively limited and exhibit considerable methodological variation (Plonsky et al., 2024; Sydorenko et al., 

2024). Moreover, much of the existing research focuses on short-term learning outcomes, leaving the impact of 

audio-visual stimuli on verbal memory retention from a more systematic and measurable perspective 

insufficiently explored. 

Based on these considerations, the present study is designed to quantitatively examine the effects of 

linguistic audio-visual stimuli on verbal memory retention. The study aims to provide stronger empirical 

contributions to cognitive linguistics research and to serve as a foundation for the development of effective 

audio-visual–based language learning media that align with learners’ cognitive capacities. 

 

LITERATURE REVIEW 

Audio-Visual Stimuli in Linguistic Learning 

 Audio-visual stimuli have increasingly become a central component of linguistic learning, as digital 

media enable language to be presented through complementary combinations of sound, text, and visual elements 

within meaningful contexts (Chun et al., 2016; Hwang et al., 2024; Umino, 2023). Research in applied 

linguistics indicates that multimodal input provides learners with opportunities to process linguistic information 

through multiple perceptual channels, thereby enhancing comprehension and strengthening linguistic 

representations (Li, 2023; Perez & Pattemore, 2025). 

In the context of second language learning, the use of videos, subtitles, and interactive audiovisual 

media has been examined as a form of input that closely approximates authentic language use, allowing learners 

to simultaneously associate linguistic forms with visual and situational contexts (Bisson et al., 2014; Cintrón-

Valentín & García-Amaya, 2021; Feng & Webb, 2020). These studies emphasize that audio-visual stimuli 

function not only as comprehension aids, but also as essential resources for establishing more stable form–

meaning associations in language acquisition. 

Verbal Memory Retention in Language Processing 

Verbal memory retention represents a crucial cognitive component in language learning, as it 

determines the extent to which linguistic information can be stored and retrieved after initial exposure, 

particularly in relation to vocabulary and grammatical structures (Lv et al., 2022). Empirical research suggests 

that successful verbal memory retention is influenced not only by the frequency of exposure, but also by the 

quality of cognitive processing that occurs during learning (Liu et al., 2025; Révész et al., 2024). 

Within applied linguistics, verbal memory is understood as the outcome of interactions among 

attention, semantic processing, and the reinforcement of linguistic associations, all of which are shaped by how 

input is presented to learners (Révész et al., 2024). Consequently, instructional media that effectively direct 

attention and support deeper processing are considered to have greater potential to enhance verbal memory 

retention than learning approaches that rely solely on text-based or audio-only input. 

The Relationship between Linguistic Audio-Visual Stimuli and Verbal Memory Retention 

A growing body of research over the past five years has identified a positive relationship between the 

use of linguistic audio-visual stimuli and improvements in verbal memory retention, particularly in vocabulary 

learning and second language comprehension (Cintrón-Valentín & García-Amaya, 2021; Jung & Révész, 2024). 
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Audiovisual exposure enables learners to construct multimodal representations that strengthen the encoding of 

linguistic information, thereby making verbal memory more resistant to forgetting. 

Nevertheless, the literature also indicates that the effectiveness of audio-visual stimuli is not always 

consistent, as it is influenced by factors such as media design, attentional load, and individual learner 

characteristics (Hwang et al., 2024; Révész et al., 2024). Studies on short-form video use and contemporary 

audiovisual learning environments suggest that overly rapid or densely packed stimuli may disrupt attentional 

focus, potentially undermining verbal memory retention. 

Although research on audio-visual stimuli in linguistic learning has expanded substantially, much of 

the existing work continues to focus on short-term learning outcomes or immediate comprehension, while verbal 

memory retention as a medium- and long-term cognitive outcome remains relatively underexplored. Moreover, 

methodological variation and contextual differences across studies have resulted in findings that are not yet fully 

conclusive regarding the extent to which linguistic audio-visual stimuli exert a robust impact on verbal memory 

retention. 

In response to these gaps, the present study is positioned to quantitatively examine the effects of 

linguistic audio-visual stimuli on verbal memory retention, with the aim of providing more consistent and 

measurable empirical evidence within the fields of cognitive linguistics and multimedia-based language 

learning. 

 

METHODS 

Design 

This study employs a quantitative experimental design using a pretest–posttest and delayed posttest 

approach to examine the effects of linguistic audio-visual stimuli on verbal memory retention. This design is 

selected because it allows for the measurement of changes in participants’ verbal memory performance before 

and after the intervention, while also distinguishing between immediate learning outcomes and memory 

retention after a specified time interval (Ebbinghaus, 2013). To enhance internal validity, the study includes an 

experimental group that receives linguistic audio-visual stimuli and a comparison group that receives non–

audio-visual stimuli with equivalent linguistic content. 

Participants 

The participants consist of undergraduate students enrolled in language courses or courses involving 

linguistic processing. Participants are selected based on inclusion criteria, namely being actively enrolled 

students, possessing adequate auditory and visual abilities to engage in media-based learning, and being willing 

to complete all stages of the study, including delayed measurement. Group assignment is conducted through 

random assignment where feasible, or through a matching procedure based on pretest scores when the study is 

conducted within intact classroom settings. 

The linguistic audio-visual stimuli are presented in the form of instructional materials that integrate 

auditory and visual elements simultaneously, such as video-based dialogues or linguistic presentations 

accompanied by relevant visual contexts. To ensure treatment equivalence, all materials are designed with the 

same duration, level of difficulty, and number of target linguistic items across groups, so that any differences in 

outcomes can be more accurately attributed to the type of stimulus rather than to content variation. The 

intervention is administered in one or several short sessions in accordance with the experimental design. 

Verbal memory retention is measured using test instruments designed to assess participants’ ability to 

recall and recognize the linguistic information learned. The instruments include recall and/or recognition tests 

administered at two measurement points: immediately after the intervention (immediate posttest) and after a 

specified delay (delayed posttest), thereby enabling the evaluation of medium-term memory retention. Content 

validity of the instruments is established through expert judgment, while reliability is assessed through pilot 

testing and appropriate reliability coefficient analyses. 

The collected data are analyzed using inferential statistical procedures aligned with the research design. 

Prior to the main analyses, the data are examined to ensure that assumptions of normality and homogeneity of 

variance are met. The primary analyses are conducted using analysis of covariance (ANCOVA) or mixed-design 

analysis of variance (mixed ANOVA) to compare verbal memory retention performance across groups while 

controlling for initial differences in participants’ abilities. In addition to statistical significance, effect sizes are 

reported to indicate the magnitude of the impact of linguistic audio-visual stimuli on verbal memory retention. 

All analyses are conducted at conventional significance levels commonly used in educational and applied 

linguistics research. 

Instruments 

Verbal memory retention in this study is measured using a set of test instruments designed to assess 

participants’ ability to recall and recognize linguistic information learned through audio-visual stimuli. The use 

of two test types recall and recognition is intended to capture different levels of memory processing, namely the 

ability to actively retrieve information and the ability to recognize stored information. 

Verbal Memory Retention Test – Recall 
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The recall test is used to measure participants’ ability to retrieve linguistic information without the aid of 

response options. This instrument assesses the strength of verbal memory representations formed after exposure 

to the stimuli. 

Recall items are administered in both the immediate posttest and delayed posttest, with item order or 

prompts randomized to minimize practice effects. This instrument is selected because it is more sensitive in 

detecting differences in verbal memory strength between treatment groups. 

Scoring scheme (recall): 

• 1 point is awarded for each correctly recalled target word or phrase. 

• Minor spelling errors that do not alter meaning receive full credit. 

• Irrelevant or contextually inappropriate responses receive a score of 0. 

• The total score is calculated as the sum of correct items (e.g., 0–20). 

• When scoring involves subjective judgment, two independent raters are employed, and inter-rater 

agreement is calculated to ensure scoring consistency. 

Verbal Memory Retention Test – Recognition 

The recognition test is used to assess participants’ ability to recognize previously learned linguistic 

information, thereby complementing the recall measure. This instrument takes the form of multiple-choice or 

true–false items. 

The recognition test is administered at the same time points as the recall test (immediate and delayed 

posttests) to allow for comparison of retention patterns across test formats. 

• Scoring scheme (recognition): 

• 1 point is awarded for each correct response. 

• 0 points are given for incorrect or unanswered items. 

• The final score is calculated as the total number of correct responses (e.g., 0–20). 

Data Analysis 

Data are analyzed quantitatively to examine the effects of linguistic audio-visual stimuli on verbal 

memory retention, with a distinction made between participants’ performance on the immediate posttest and the 

delayed posttest. Prior to inferential analysis, data screening procedures are conducted to ensure data quality and 

suitability for statistical analysis. This stage includes checks for missing data, incomplete responses, and 

atypical response patterns. Missing data are minimal and are handled using listwise deletion, as the proportion is 

small and does not display systematic patterns across groups. 

Subsequently, statistical assumptions for parametric analyses are tested. Score normality is examined 

using the Shapiro–Wilk test and visual inspection of Q–Q plots, while homogeneity of variance across groups is 

assessed using Levene’s test. The presence of outliers is evaluated through boxplot inspection and standardized 

z-scores. The results indicate that no extreme values significantly influence the data distribution, rendering 

parametric analyses appropriate. 

To examine the effects of treatment conditions while controlling for initial differences in participants’ 

abilities, the primary analysis is conducted using analysis of covariance (ANCOVA). In this model, group 

condition (linguistic audio-visual stimulus vs. comparison group) is treated as the independent variable, posttest 

or delayed posttest scores as the dependent variable, and pretest scores as the covariate. This approach allows 

for a more precise estimation of the effects of audio-visual stimuli by controlling for baseline verbal memory 

ability. 

In addition, to evaluate performance changes over time and the stability of verbal memory retention, a 

mixed-design ANOVA is conducted with time of measurement (immediate posttest and delayed posttest) as the 

within-subjects factor and group condition as the between-subjects factor. The interaction between time and 

group is the primary focus of analysis, as it indicates whether the rate of memory decay or retention differs 

significantly between the audio-visual stimulus group and the comparison group. 

Beyond statistical significance, effect sizes are reported as indicators of the magnitude of the treatment 

effects. For ANCOVA and ANOVA analyses, effect sizes are reported using partial eta squared (ηp²), while 

Cohen’s d is reported for paired comparisons where applicable. Reporting effect sizes is intended to provide a 

substantive interpretation of the strength of the impact of linguistic audio-visual stimuli on verbal memory 

retention, rather than relying solely on p-values. 

All statistical analyses are conducted at a significance level of α = 0.05. Descriptive statistics, including 

means and standard deviations, are reported for each group at each measurement point to facilitate interpretation 

of the results. Data analyses are performed using statistical software commonly employed in applied linguistics 

and educational research, ensuring that the analytical procedures are transparent and replicable. 
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Figure 1. Theoretical Framework 

 

RESULTS AND DISCUSSION 

Result 

Descriptive Statistics 

Table 1 presents the descriptive statistics of verbal memory retention scores for the linguistic audio-

visual stimulus group and the non–audio-visual linguistic stimulus group at two measurement points, namely the 

immediate posttest and the delayed posttest. Overall, the audio-visual group demonstrates higher mean scores 

than the comparison group at both measurement times. 

Table 1. Descriptive Statistics of Verbal Memory Retention Scores 

Group Test Time N Mean SD 

Audio-Visual Linguistic Immediate Posttest 30 16.80 2.10 

Audio-Visual Linguistic Delayed Posttest 30 15.40 2.30 

Non-Audio-Visual Linguistic Immediate Posttest 30 14.20 2.25 

Non-Audio-Visual Linguistic Delayed Posttest 30 12.60 2.40 

 

 
Figure 2. Comparison of Verbal Memory Retention Scores Between Groups 

Figure 2 illustrates the comparison of verbal memory retention scores between the Audio-Visual Group 

and the Comparison Group across three measurement points: pretest, immediate posttest, and delayed posttest. 

Error bars represent standard deviations. 

As shown in the figure, both groups exhibited comparable performance at the pretest stage, indicating 

similar baseline verbal memory ability prior to the intervention. Following the instructional treatment, the 

Audio-Visual Group demonstrated a marked increase in verbal memory retention scores at the immediate 

posttest, whereas the Comparison Group showed a more modest improvement. 

At the delayed posttest, a decline in scores was observed in both groups; however, the decrease was 

less pronounced in the Audio-Visual Group. The difference between groups remained evident at the delayed 

measurement, suggesting greater stability of verbal memory retention among participants exposed to linguistic 

audio-visual stimuli. Statistical significance levels are indicated in the figure (p < .001; *p < .01), highlighting 

significant between-group differences at the posttest stages. 
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Assumption Testing 

Prior to conducting inferential analyses, statistical assumptions were examined. The Shapiro–Wilk test 

indicated that score distributions for each group and measurement time did not differ significantly from 

normality (p > .05). Levene’s test further showed that variances between groups were homogeneous for both the 

immediate posttest and the delayed posttest (p > .05). These results confirm that the data met the assumptions 

required for parametric analyses. 

ANCOVA Results 

To examine the effect of linguistic audio-visual stimuli on verbal memory retention while controlling 

for participants’ initial ability, an analysis of covariance (ANCOVA) was conducted with pretest scores entered 

as a covariate. 

The ANCOVA results revealed a significant difference between groups on the immediate posttest after 

controlling for pretest scores, F(1, 57) = 18.62, p < .001, ηp² = .25, indicating a moderate to large effect of 

stimulus condition. On the delayed posttest, the between-group difference also remained significant, F(1, 57) = 

21.47, p < .001, ηp² = .27, suggesting that the effect of linguistic audio-visual stimuli persisted after a time 

delay. 

Table 2. ANCOVA Results for Verbal Memory Retention 

Dependent Variable F p Partial η² 

Immediate Posttest 18.62 < .001 .25 

Delayed Posttest 21.47 < .001 .27 

Mixed ANOVA Results 

To evaluate changes in performance over time and the stability of verbal memory retention, a mixed-

design ANOVA was conducted with time (immediate posttest vs. delayed posttest) as the within-subjects factor 

and group as the between-subjects factor. The analysis revealed a significant main effect of time, F(1, 58) = 

29.35, p < .001, ηp² = .34, indicating an overall decline in retention scores from the immediate to the delayed 

posttest. A significant main effect of group was also observed, F(1, 58) = 24.18, p < .001, ηp² = .29. 

Crucially, a significant interaction between time and group was found, F(1, 58) = 6.84, p = .011, ηp² = 

.11, indicating that the rate of decline in verbal memory retention differed between groups. The linguistic audio-

visual group exhibited a smaller decrease in scores over time compared to the non–audio-visual group. 

 

 

Table 3. Mixed ANOVA Results 

Effect F p Partial η² 

Time 29.35 < .001 .34 

Group 24.18 < .001 .29 

Time × Group 6.84 .011 .11 

Overall, the analyses indicate that participants who received linguistic audio-visual stimuli achieved 

significantly higher verbal memory retention scores than those who received non–audio-visual stimuli, both 

immediately after the intervention and after a delay. The findings further demonstrate that verbal memory 

retention in the audio-visual group was more stable over time, as evidenced by the significant interaction 

between time and group. 

 

Discussion 

 The findings of this study indicate that the use of linguistic audio-visual stimuli contributes 

significantly to the enhancement of verbal memory retention, particularly when retention is measured after a 

delay. This result is consistent with previous research emphasizing that video-based learning and multimodal 

input can strengthen semantic processing and enrich memory representations through the support of relevant 

visual context (Teng, 2023). Accordingly, audio-visual stimuli function not only as channels for information 

delivery, but also as facilitators of medium-term linguistic memory consolidation. 

The differing patterns of memory decay between the audio-visual group and the comparison group 

suggest that the integration of visual elements in language learning helps maintain more stable verbal memory 

traces over time. This finding aligns with studies reporting that learners exposed to audiovisual input 

demonstrate greater resistance to forgetting than those who receive verbal-only or text-based input (Kormos, 

2023; Mirriahi et al., 2021). Visual support is understood to play a role in deepening cognitive elaboration 

during the learning process, which in turn enhances memory retention. 

Moreover, the present study extends prior empirical findings by demonstrating that the effectiveness of 

linguistic audio-visual stimuli is more evident in retention measures than in immediate learning performance. 

This supports the argument that evaluations of multimedia-based learning should incorporate a temporal 

dimension, as the substantive cognitive effects often emerge only after a delay (Godfroid & Hopp, 2023). In this 

regard, the study contributes to the literature by highlighting the importance of verbal memory retention as a key 

outcome in assessing the effectiveness of audio-visual learning. 
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From a practical perspective, these findings imply that language instructors and instructional designers 

should integrate linguistic audio-visual stimuli in a deliberate and systematic manner, rather than treating them 

as mere supplementary materials. The use of relevant and well-structured audio-visual media has the potential to 

enhance the quality of language learning, particularly in higher education contexts that are increasingly reliant 

on digital technologies (Baars & Viberg, 2023; Bedenlier et al., 2020). 

Limitations. This study has several limitations that should be considered when interpreting the 

findings. First, the sample size and characteristics, which are limited to a specific higher education context, may 

restrict the generalizability of the results to broader populations and language learning settings. Second, the 

interval used to measure retention falls within the short- to medium-term range and therefore does not fully 

capture long-term verbal memory durability. Third, the study does not comprehensively control for individual 

factors such as attentional capacity, digital literacy, or learners’ preferred learning styles, all of which may 

influence the effectiveness of linguistic audio-visual stimuli. These limitations suggest that the findings should 

be interpreted within the scope and design of the present study. 

Future Research. Future studies are encouraged to involve larger and more diverse samples, 

encompassing a range of educational backgrounds and language proficiency levels, in order to enhance the 

external validity of the findings. In addition, longitudinal designs with longer retention intervals would provide a 

more comprehensive understanding of long-term verbal memory retention. Subsequent research may also 

incorporate mediating or moderating variables, such as attention, cognitive load, or self-regulated learning 

strategies, to further elucidate the cognitive mechanisms underlying the effects of linguistic audio-visual stimuli. 

Through such approaches, future research is expected to deepen theoretical understanding while also enriching 

the pedagogical implications of audio-visual–based language learning. 

 

CONCLUSION 

This study concludes that linguistic audio-visual stimuli make a significant positive contribution to 

university students’ verbal memory retention, both in immediate and delayed measurements. The findings 

demonstrate that the integration of auditory and visual information in language learning strengthens the 

encoding of linguistic information and enhances memory durability over time. Thus, audio-visual stimuli 

influence not only initial learning outcomes but also the quality of verbal memory retention as a more 

sustainable cognitive outcome. 

The observed differences in retention score decline between the audio-visual group and the comparison 

group indicate that learning based on linguistic audio-visual stimuli has the potential to slow the process of 

forgetting. This underscores the importance of incorporating a temporal perspective when evaluating the 

effectiveness of language learning, as the primary benefits of audio-visual stimuli become more apparent in 

delayed retention measures. By focusing on memory stability, this study offers an additional perspective to 

language learning evaluation, which has traditionally emphasized short-term performance. 

Overall, the study provides both theoretical and practical implications for the development of language 

learning in higher education. Theoretically, the findings reinforce the view that language learning is a 

multimodal process involving the interaction of multiple cognitive channels. Practically, the results recommend 

the use of carefully designed and contextually grounded linguistic audio-visual stimuli as a pedagogical strategy 

to enhance students’ verbal memory retention, particularly within increasingly digitized learning environments. 
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