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Abstract 

Visual aids are commonly used in language learning; however, empirical evidence on their 

benefits for vocabulary learning is mixed. As the effectiveness of illustrations could depend 

on their characteristics, the impact of different illustration features (e.g., clarity and 

complexity—simple vs. detailed images) as well as other potential moderating factors on 

intentional vocabulary learning was assessed in this study. Two experiments were conducted 

for this purpose, respectively adopting vocabulary lists and flashcards. In both experiments, 

Japanese EFL university students learned unfamiliar words in one of three conditions—no-

illustration, simple illustrations, or complex illustrations—and their learning was assessed via 

pretests, immediate posttests, and delayed posttests. The results showed that while no 

significant effects of illustrations were found for list learning, with flashcards, the effects of 

illustrations were moderated by word concreteness. Specifically, both simple and complex 

illustrations facilitated the learning of concrete words, whereas simple illustrations hindered 

the learning of abstract words. 

Keywords: deliberate vocabulary learning, illustration, levels of processing, concreteness, 

vocabulary size 

 

As vocabulary acquisition is the foundation of language learning (e.g., Nation, 2022; Schmitt, 

2010), visual aids have been widely used to facilitate this process (e.g., Tomlinson, 2008; 

Wright, 1989). The benefits of illustrations as learning aids are supported by a considerable 

body of psychological and educational research. Referred to as the picture superiority effect, it 

has been established that, as images are more memorable than language (e.g., Paivio et al., 

1968; Shepard, 1967), illustrations can enhance memory retention in paired-associate learning 

(Paivio & Yarmey, 1966). They have been shown to be beneficial for incidental vocabulary 

learning (e.g., Ramezanali et al., 2021, but, see also Boers et al., 2017) and for comprehension 

and vocabulary learning through online dictionaries (Dziemianko, 2022). Although these 
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findings suggest that illustrations positively impact both learning outcomes and motivation, 

studies focusing on deliberate vocabulary learning offer mixed findings.  

While some authors find the use of illustrations beneficial for vocabulary learning (e.g., 

Yowaboot & Sukying, 2022), others report null effects (e.g., Boers et al., 2009). These 

inconsistencies could potentially arise due to the differences in the illustration features. For 

example, according to the levels of processing theory (Craik & Lockhart, 1972), the complexity 

of illustrations (e.g., pictogram vs. realistic image) affects their effectiveness because the 

complexity changes the amount of information a learner processes when viewing these visual 

aids. In addition, other illustration characteristics, such as clarity (i.e., how clearly an 

illustration expresses the meaning of the corresponding target word) and word concreteness 

(because concrete words may be easily depicted by an illustration), may moderate the effect of 

illustrations on learning. Thus, by clarifying the effectiveness of various illustration types in 

intentional vocabulary learning, this study aims to elucidate the role of illustrations as learning 

aids in vocabulary learning. 

Background 

Empirical Research on the Use of Illustrations for Vocabulary Learning 

The benefits of illustrations for L2 vocabulary learning are supported by a significant body of 

research (Alsalihi, 2020; Bates & Son, 2020; Yowaboot & Sukying, 2022). For example, Bates 

& Son (2020) investigated the impact of simple illustrations on vocabulary learning by 

comparing the performance of learners provided with simple illustrations with that of their 

counterparts who received no illustrations. Their results indicated that the group aided by 

simple illustrations scored significantly higher on fill-in-the-blank questions on both 

immediate posttest and delayed posttest than the group without illustrations. More recently, 

Yowaboot and Sukying (2022) examined the effectiveness of digital flashcards in vocabulary 

learning relative to L1 translation only and found them superior in terms of both receptive and 

productive vocabulary knowledge gains. Similar conclusions were reached by Alsalihi (2020), 

who investigated the impact of posters including visual images (vs. no posters) on vocabulary 

learning, and noted a positive effect on meaning recall.  

In contrast, using a within-participants design, Boers et al. (2009) found no benefits of 

illustrations for idiom learning. They compared two conditions, whereby participants received 

verbal explanations only or explanations supplemented with illustrations. Both conditions 

completed multiple-choice questions related to the origins of idioms and exhibited comparable 

performance on the immediate posttest comprising fill-in-the-blank questions. The authors 

attributed these findings to the possibility that, when both verbal and visual inputs are provided, 

they competed for the limited attention capacity, which may have led to better retention of the 

visual input at the cost of verbal input.  

Despite not directly examining the effect of adding illustrations to deliberate vocabulary 

learning, Carpenter and Olson (2012) compared L2 vocabulary learning in the cases of (a) L1 

translation words and (b) pictures. In contrast to what would be predicted by the picture 

superiority effect, their results showed no superiority of pictures over translations in learning 

and revealed that participants were much more confident in recalling the target words from 

pictures than from translations. When their confidence bias was removed by warning and by  

retrieval practice, learning with pictures led to greater gains than learning with translations. 

These findings suggest that learners’ perceptions of effectiveness in learning might influence 

the actual effectiveness of learning with illustrations. 

While illustrations are generally found effective for vocabulary learning, some prior studies 

suggest otherwise. However, with the exception of Boers et al. (2009), whose participants 
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engaged in exercises individually in a computer room, extant research largely involves 

classroom-based approaches. Thus, to rigorously test the effects of illustrations and provide 

additional evidence on their role in vocabulary acquisition, investigations based on controlled 

experiments are required. 

Theoretical Foundations for Using Illustrations to Enhance Vocabulary Acquisition 

We hypothesized that the provision of illustrations would enhance vocabulary learning due to 

increased retrieval routes (Zheng et al., 2016). Zheng et al. (2016) investigated whether the 

effect of L2 word learning on long-term memory retention could be increased when studying 

with increased retrieval routes. In Experiment 1, in the two initial learning sessions, native 

Chinese speakers studied a list of unknown Japanese words with the corresponding Chinese 

translations, with each session including a mediator (hint) for each word pair (i.e., a set of a 

word and a phrase that assists in associating the L1–L2 words; e.g., for 泥棒 [“thief” in 

Japanese]–小偷 [Chinese] pair, 泥巴 [mud] with 小偷把泥巴糊脸上以防被认出 [the thief 

plastered mud on the face] was used as a mediator). After a thirty-minute break, participants 

engaged in receptive retrieval practice, in which they were presented with Japanese words and 

asked to type in the corresponding Chinese words and the main idea of the mediator sentences. 

During this retrieval phase, half of the participants practiced with one mediator (using the same 

mediator), and the rest with two mediators (using two different mediators). In a posttest 

administered one week later, participants were presented with the Japanese target words and 

asked to provide the corresponding mediators and Chinese words. The results revealed that the 

participants who studied in the two-mediators condition achieved greater retention compared 

to those who practiced with the same mediator twice. In the current study, similarly, when 

students learn new vocabulary with illustrations, these illustrations would serve as additional 

mediators to retrieve the meanings of the corresponding target words. In such a case, even 

when the direct form–meaning mapping is attenuated, the memory of illustrations could assist 

learners in recalling the meanings of the words. 

Empirical Research on Types of Illustrations and Vocabulary Learning 

Earlier studies have compared the effectiveness of different types of illustrations. For instance, 

Mahdi and Gubeily (2018) examined the effect of unusual (or strange, such as a cat barbecuing 

with a grill) illustrations on vocabulary learning by comparing the posttest performance of a 

target-words-only, a normal illustration, and a strange illustration group. Their results showed 

that the group exposed to strange illustrations scored significantly higher on meaning recall in 

both immediate and delayed posttests compared to the other two groups. Kaplan-Rakowski 

(2019) also investigated the effect of illustrations on vocabulary learning by comparing a group 

provided with 2D illustrations and a group provided with 3D illustrations. The fill-in-the-blank 

test results showed no significant differences between the groups.  

Illustration Complexity 

While there is a substantial body of research examining the relationship between illustrations 

and vocabulary learning, illustration complexity (e.g., simple vs. complex) was never directly 

investigated as a potential moderating factor, to our knowledge. The levels of processing theory 

(Craik & Lockhart, 1972) posits that information encoded at a deeper semantic level will be 

retained better in memory. When this framework is applied to the effect of illustrations on 

memory, it suggests that image complexity affects the amount of semantic information an 

illustration conveys. For instance, the illustration on the right side of Figure 1 provides more 

semantic details than the simpler image on the left. Such differences might significantly 

influence the learning process, especially how effectively an unfamiliar word is processed and 

retained in memory. 
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Figure 1. Examples of Simple and Complex Illustrations 

In this study, the amount of information an illustration entails was operationalized as 

complexity—a dichotomous variable denoting an illustration as either simple or complex (see, 

e.g., Skulmowski and Rey, 2018 for a similar discussion). When assessing relative complexity 

(simple vs. complex), three factors were considered: the degree of realism, the presence of 

contextual background information, and the density of lines used in the illustrations. These 

aspects were deemed relevant, as complex illustrations tend to be more realistic compared to 

simple illustrations. Simple illustrations often omit details and are more symbolic than realistic, 

resembling pictograms (Skulmowski & Rey, 2018). Moreover, simple illustrations tend to 

depict only the target words, while complex illustrations often include additional background 

information related to the target words (e.g., the depiction of people for the picture of school 

as in Figure 1). Finally, complex illustrations tend to feature more lines in their compositions 

to convey greater detail (Snodgrass & Vanderwart, 1980). While we could have operationalized 

complexity by only manipulating one factor (e.g., different degrees of contextual background 

information), we decided to focus on relative amounts of information because this is the first 

study directly investigating this aspect. 

Other Factors Potentially Influencing Learning with Illustrations 

While numerous factors may potentially influence vocabulary learning with illustrations, we 

focused on three variables: illustration clarity as an illustration-related variable, word 

concreteness as a word-related variable, and vocabulary size as a learner-related variable. 

These variables might facilitate or hinder the effect of illustration provision on deliberate 

learning and potentially moderate the effects of illustration complexity. 

Illustration Clarity. The term “illustration clarity” reflects how clearly the illustration 

represents the meaning of the word it depicts. While there is little direct empirical research on 

this topic, illustrations with high levels of clarity presumably facilitate semantic understanding 

better than those characterized by low clarity. When an illustration communicates the meaning 

of a word clearly, it may serve as an effective cue to retrieve its meaning. Consequently, when 

the word is encountered in a posttest, illustrations presented during the learning phase would 

facilitate the retrieval of its meaning from one’s memory. If the illustration clearly expresses 

the meaning of the corresponding word, learners may be more likely to recall its meaning. 

Conversely, if the meaning of an illustration is unclear, the appropriate meaning of the 

corresponding word would be difficult to be recalled even when the learner remembers the 

illustration. Furthermore, illustration complexity might also moderate the effect of illustration 

clarity. For example, complex illustrations might only be effective if they express meaning 

clearly, whereas the clarity of meaning is less important for simple illustrations. 

Word Concreteness. Word concreteness refers to the degree of ease with which a particular 

word can be visualized. For example, “elk” and “clergyman” are highly concrete because they 

describe concrete objects, while “affection” and “accusation” are less concrete because they 

are intangible concepts. When the word is easy to imagine, it is more likely to be retained 



 

 

TESL-EJ 30.1, May 2026 Ide & Yanagisawa 5 

(Paivio, 1969; Paivio et al., 1968; see also Boers et al., 2017 for review in the context of L2 

learning). The more concrete the word, the more likely it may evoke a sensory image that 

mediates associative learning (Ellis & Beaton, 1993). As concrete words are easier to convey 

via illustrations than abstract words, word concreteness is hypothesized to be positively 

correlated with vocabulary learning. Furthermore, complexity might also play a role in this 

relationship. Considering simple illustrations might be the most effective for concrete words, 

whereas complex illustrations could be more suitable for abstract words, which often require 

more detailed illustrations to convey their meanings. 

Another outcome that can be hypothesized is that abstract words benefit more from the 

provision of illustrations than concrete words. This is based on the idea that concrete words, 

which can be pictured easily in learners’ mind, may evoke a greater degree of visual processing 

from the word themselves, so adding an illustration may have little value. In contrast, abstract 

words may benefit more from illustrations because their less imagery provoking nature can be 

complemented by the provision of illustrations (see Boers et al., 2017 for a similar discussion 

in the context of multimodal glossing). 

Vocabulary Size. For the purposes of the current investigation, vocabulary size is defined as 

the number of words the learner knows. Empirical evidence indicates that learners with a larger 

vocabulary (or greater prior vocabulary knowledge) are more likely to learn unknown words 

than those who have a smaller vocabulary (e.g., Horst et al., 1998; Kasahara & Yanagisawa, 

2024; Webb & Chang, 2015). As vocabulary size is associated with learners’ proficiency (Jeon 

& In’nami, 2022), it might influence the effect of illustration complexity, whereby students 

with smaller vocabulary (or lower proficiency) benefit more from illustrations, as visual aids 

are primarily used for beginners (Maley, 2011). 

The Present Study 

As was discussed in the previous sections, most of the evidence in favor of illustrations as 

effective vocabulary learning aids was not derived from controlled experiments. Furthermore, 

the roles that characteristics of illustrations and words play in vocabulary learning remain 

unclear. To address these gaps in pertinent literature, as a part of this study, we investigated (a) 

the effectiveness of illustrations as intentional vocabulary learning aids and (b) the effects of 

potentially influential factors (i.e., illustration complexity and clarity, word concreteness, and 

learners’ vocabulary size). We also surveyed learners’ perception of effective types of 

illustrations on vocabulary learning. Accordingly, the following three research questions 

guided our study: 

RQ1: Do illustrations facilitate deliberate vocabulary learning? If so, which type (complex 

vs. simple illustrations) is most effective? 

RQ2: To what extent are illustration clarity, word concreteness, and vocabulary size related 

to the illustration effect on vocabulary learning? 

RQ3: What illustrations do learners consider effective in vocabulary learning? 

To answer these questions, two experiments featuring different learning materials were 

conducted. Vocabulary lists were used in Experiment 1, while flashcards were adopted for 

Experiment 2 after considering the results obtained from Experiment 1. Vocabulary list 

learning was chosen as the initial method of deliberate vocabulary learning because of its 

frequent use alongside word card learning (Nakata, 2008; Webb et al., 2020). 
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Experiment 1: Vocabulary List 

Participants 

The initial cohort for Experiment 1 comprised 97 EFL learners at a university in Japan ranging 

in age from 18 to 20 (M = 19). All participants were L1 Japanese speakers and majored in 

several fields such as humanities, information science, and biology. The data pertaining to 12 

students who did not participate in the learning sessions and 8 students for whom the assigned 

learning condition was unidentifiable were excluded from the analysis of vocabulary learning. 

As we also excluded data related to one participant who fell asleep during the experiment, a 

total of 76 participants’ data remained. However, we included the responses from the post-

experiment questionnaire (e.g., their rating of illustration clarity and their perception on 

vocabulary learning with illustrations). Only one participant had lived in an English-speaking 

region for longer than one year. In accordance with the between-subjects design adopted for 

this study, the participants were randomly assigned to one of the three conditions: no-

illustration (target words + L1 translations), simple illustration (target words + L1 translations 

+ simple illustrations), and complex illustration (target words + L1 translations + complex 

illustrations). 

Learning Material: Word List 

The word list used in Experiment 1 featured 20 words selected from A New Corpus-based 

English for General Academic Purposes Wordlist for Advanced Learners at Japanese 

universities, named BABILON2000 (Ishikawa, 2018). Low-frequency words from the highest 

level (level 9) of BABILON2000 were selected as presumably unfamiliar vocabulary for most 

of the participants. Fifteen out of twenty Japanese translations of the target words were also 

adopted from BABILON2000, and the translations of the remaining five words—as their 

translations in BABILON2000 were not suitable for the current experiment—were taken from 

a Japanese−English dictionary (Inoue & Akano, 2003).  

Both simple and complex illustrations expressing the meanings of target words were created 

using ChatGPT-4 (OpenAI, 2024), resulting in 40 items in total. For example, to create a simple 

illustration for elk, ChatGPT-4 was provided with the following prompt: “Create a simple 

illustration that can be drawn in 10 seconds to represent ‘elk’.” Because ChatGPT-4 tends to 

create complex illustrations by default, “Create a complex illustration to represent ‘elk’” was 

used for the complex alternative. Both authors evaluated several generated illustrations and 

chose those that expressed the meaning clearly and were suitable for each complexity condition. 

As participants were assigned to three learning conditions, separate word lists were created for 

each group. For the no-illustration condition, target words alone were presented next to their 

corresponding L1 translations. For the simple-illustration and complex-illustration conditions, 

the target words were presented alongside their corresponding illustrations (either simple or 

complex) and L1 translations. The lists were printed on A4 paper (see the Supplementary 

Materials Appendix A for the word lists used in the experiment). 

Questionnaire 

To obtain participants’ background information and data on their vocabulary learning 

experience and perceptions, a questionnaire was administered via Google Forms. In addition 

to providing basic information, the participants were required to select the types of illustrations 

they perceived as effective for vocabulary learning from the following options: simple 

illustrations, complex illustrations, self-drawn pictures, strange illustrations, photographs, none 

of the above, and others (multiple selections were allowed). 
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Assessment Measures 

Vocabulary Knowledge of Target Words. To account for participants’ prior knowledge of the 

target words, a meaning recall test was conducted as a pretest before the learning session. To 

measure vocabulary knowledge development, the same meaning recall test as well as a 

meaning recognition test were conducted after the learning session in this order. The meaning 

recall test involved translation of each target word into Japanese, whereas the meaning 

recognition test required that participants select one corresponding Japanese translation from 

four choices. As in Waring and Takaki (2003), for distractors of the meaning recognition tests, 

we used L1 words that were semantically related and of the same part of speech as the correct 

answer (see the Supplementary Materials Appendix A for the entire tests used in the 

experiment). We did not administer the meaning-recognition test as a pretest in order to 

minimize the influence on the ultimate results of learning from the pretest (e.g., by guessing 

the right answer through eliminating unlikely options on multiple-choice questions) (see also 

Webb, 2024, for the discussion of testing effects). The order of words was randomized for each 

test. All tests were administered in paper and pencil format. The participants were explicitly 

told to study the target words but not informed about the immediate or delayed posttests. 

Other Variables that Potentially Influence Vocabulary Learning with Illustrations: 

Illustration Clarity, Word Concreteness, and Vocabulary Size. Vocabulary Size Test for 

Japanese EFL Learners Using the New JACET List of 8,000 (Hamada et al., 2021) was used 

to measure participants’ vocabulary size. Considering the proficiency level of the university 

students that took part in this experiment, we used the last six sections (levels 3−8) from eight 

levels. This test includes 120 multiple-choice questions regarding the meaning of English 

words and participants are required to select one English word from four options that in their 

view matches the Japanese word presented in each question. Participants’ response was 

converted into a proportion and used as a proxy of their breadth of vocabulary knowledge 

(Anderson & Freebody, 1981). 

The word concreteness ratings were adopted from Brysbaert et al. (2014), who reported 

concreteness ratings for English words based on responses from more than 4,000 individuals 

using a 5-point Likert scale. 

Illustration clarity—how clearly the meaning of the word was conveyed through the 

illustration—was evaluated by the participants on a 5-point Likert scale, ranging from 1 = “not 

clear at all” to 5 = “very clear.” 

Procedure 

Experiment 1 was conducted as a part of academic English presentation skills classes, where 

students learn how to read academic journal articles and make presentations. Participation in 

the language learning experiment was a part of the coursework and was designed to help 

students experience and understand how quantitative experimental research can be conducted. 

After the experiment, the students were informed of the tentative results and discussed the 

potential interpretations and caveats regarding the findings. Prior to commencing the 

experiment, its purpose was explained, along with the methods used for data collection and 

analysis, and the students’ role as participants. Once they had the opportunity to ask any 

questions, students were provided with the consent form. They were informed that they could 

decide whether or not their data would be included in the analysis and were assured that their 

decision would not influence their class grade or result in any negative consequences. Once the 

participants signed the consent forms, they completed the demographic questionnaire, followed 

by a meaning recall test as a pretest. Next, participants were given five minutes to learn the 20 

target words under one of the three randomly assigned conditions [The learning time was 
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determined on the basis of a small pilot study with three Japanese graduate students in English 

language education, in which they were given 7 or 10 minutes to study the target words. To 

minimize ceiling and floor effects in at least one of the two test formats (meaning-recall and -

recognition), we ultimately decided on a study time of 5 minutes]. During the learning session, 

participants could only use the distributed material and were banned from using other 

equipment. Once the five minutes had lapsed, participants were presented with an irrelevant 

15-minute-long TED talk video as a distractor aimed at alleviating the recency effect. The 

experiment concluded with the meaning recall and meaning recognition tests. This order of 

tests was chosen to avoid the meaning recognition test—where the L1 translations for each 

target words were presented—influencing the meaning recall test performance. Two weeks 

later, the same tests were repeated, and a questionnaire on the participants’ perception of 

vocabulary learning with illustrations and their evaluation of clarity of illustrations used in this 

experiment was administered. 

Scoring and Analysis 

For both meaning recall and meaning recognition tests, one point was awarded for each correct 

response. To answer RQs 1 and 2, we employed generalized linear mixed-effects models 

(GLMMs) using the lme4 (Bates et al., 2015) and lmerTest packages (Kuznetsova et al., 2017) 

in R Studio (version 2024.09.0+375). Specifically, the accuracy on the immediate posttest and 

delayed posttest was used as the dependent variable, while learning condition (i.e., no-

illustration, simple illustration, vs. complex illustration), vocabulary size, word concreteness, 

and illustration clarity were treated as independent variables, and their main effects and 

relevant interactions were included in the model. Pretest response accuracy for meaning recall 

was included as a covariate in models predicting the accuracy on the meaning recall tests, but 

not in the models predicting the accuracy on the meaning recognition tests. This was because 

the influence of pretest responses was not adequately estimated on meaning recognition tests, 

likely due to the ceiling effects. In all cases, participants and words were included as random 

intercepts. The two test formats (recall and recognition) and test timings (immediate and 

delayed) were analyzed separately. The contrast for the learning condition was specified using 

simple effect coding (Goodman et al., 2025), with the no-illustration condition being the 

reference. The numerical predictor variables were z-score standardized in case of convergence 

issue (i.e., with illustration clarity and vocabulary size for Experiment 1). All materials, 

datasets, analytic code, and supplementary materials are publicly available at OSF 

(https://osf.io/p63qt/). 

Results of Experiment 1 

RQ1: Do Illustrations Facilitate Vocabulary Learning? If So, Which Type (Complex vs. 

Simple Illustrations) is Most Effective? 

Table 1 shows the average meaning recall test scores for each learning condition, indicating 

that the differences across conditions were rather small. On the immediate posttest, participants 

assigned to the no-illustration condition achieved the highest mean scores (no-illustration: 

17.12 [85.6%], simple illustration: 16.25 [81.3%], complex illustration: 16.81 [84.1%]). On the 

delayed posttest, those in the complex-illustration condition attained the highest mean scores 

(no-illustration: 10.77 [53.9%], simple illustration: 11.11 [55.6%], complex illustration: 11.96 

[59.8%]). The omnibus tests (Type II Wald chi-square tests) revealed no significant differences 

in the meaning recall test performance across conditions for either the immediate posttest or 

the delayed posttest (see Table 2).  

https://osf.io/p63qt/
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Table 1. Descriptive Statistics for the Meaning Recall Tests 

Condition: No Illustration Simple Illustration Complex-illustration 

 n M (%) SD n M (%) SD n M (%) SD 

Pretest 25 1.88 (9.4) 1.51 24 1.12 (5.6) 1.03 27 1.78 (8.9) 1.28 

Immediate Posttest 25 17.12 (85.6) 3.38 24 16.25 (81.3) 3.45 27 16.81 (84.1) 3.26 

Delayed Posttest 22 10.77 (53.9) 3.78 18 11.11 (55.6) 2.81 23 11.96 (59.8) 3.84 

Note. n = Sample size; M = Mean; SD = Standard deviation. Possible maximum score was 20. 

Table 2. Omnibus Test Results for Meaning Recall Tests 

Immediate Posttest Delayed Posttest 

χ²(2) = 0.61, p = .739 χ²(2) = 1.54, p = .463 

The results of the meaning recognition tests are not reported in the text because their scores 

indicated the ceiling effect (i.e., mean scores exceeded 19 out of 20). For readers interested in 

the details, see Appendix B in the supplementary materials. Similarly, in the analyses 

pertaining to RQ2, we focused exclusively on the meaning recall tests because of the ceiling 

effects observed with data on the meaning recognition tests. 

RQ2: To What Extent are Illustration Clarity, Word Concreteness, and Vocabulary Size 

Related to the Illustration Effect on Vocabulary Learning? 

Illustration Clarity. Table 3 presents the detailed results of statistical analyses. GLMM results 

indicated that illustration clarity had no significant main effect on either immediate posttest 

scores or delayed posttest scores. Additionally, no significant interaction effect was observed 

between condition and illustration clarity on either the immediate posttest or the delayed 

posttest. These findings suggest that illustration clarity was unrelated to the learners’ 

performance on the delayed meaning recall posttest under the vocabulary list condition. 

Word Concreteness. Word concreteness did not exhibit a significant main effect on the 

meaning recall posttest scores irrespective of the test timing. Similarly, no significant 

interaction effect was observed between condition and word concreteness in either case, 

immediate posttest. These results suggest no clear association between word concreteness and 

learning outcomes. 

Vocabulary Size. Vocabulary size had a significant main effect on the immediate and the 

delayed posttest. The interaction effect between condition and vocabulary size approached but 

did not reach statistical significance on the immediate posttest and was not significant on the 

delayed posttest. Therefore, larger vocabulary size seems to result in greater vocabulary 

retention. 
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Table 3. Summary of Main Effects and Interactions of Potentially Influential Variables 

on Meaning Recall Posttest Scores 

  Main Effect Interaction Effect 

Factor Test Timing 
Odds 

Ratio 
p χ²(df) p 

Illustration Clarity Immediate 1.28 .092 χ²(1) = 0.03 .860 

 Delayed 1.18 .222 χ²(1) = 1.58 .209 

Word Concreteness Immediate 1.43 .202 χ²(2) = 3.24 .198 

 Delayed 0.93 .827 χ²(2) = 1.65 .438 

Vocabulary Size Immediate 1.68 .001 χ²(2) = 5.13 .077 

  Delayed 1.31 .037 χ²(2) = 1.08 .583 

Note. Illustration Clarity and Vocabulary Size were z-score standardized. 

RQ3: What Illustrations do Learners Consider Effective in Vocabulary Learning? 

Figure 2 presents the types of illustrations learners considered effective for vocabulary 

learning. Simple illustrations were rated as the most effective by 58 participants (74.4% of 

the sample), while only seven (9.0%) opted for strange illustrations, and four (5.13%) chose 

complex illustrations.  

 
Figure 2. Learners’ Perception of Illustration Type Effectiveness for Vocabulary 

Learning 

Note. The results are based on 78 participants’ responses. The number presented in each horizontal bar indicates 
the number of participants that selected the category. Multiple responses were accepted. 

Discussion for Experiment 1 

RQ1: Do Illustrations Facilitate Vocabulary Learning? If So, Which Type (Complex vs. 

Simple Illustrations) is Most Effective? 

Three learning conditions (no-illustration, simple illustration, and complex illustration) were 

compared to establish which condition is most suitable for intentional vocabulary learning with 

a vocabulary list. Given the lack of statistical significance and small mean differences, the 
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results suggest that presenting illustrations in a vocabulary list may not effectively enhance 

vocabulary learning regardless of the illustration type (simple vs. complex). 

Similar conclusions were reached by Boers et al. (2009), but contrasting findings were reported 

by Alsalihi (2020) and Yowaboot and Sukying (2022). While Alsalihi (2020) as well as 

Yowaboot and Sukying (2022) found positive illustration effects, their studies were conducted 

in classroom settings, and the learning sessions were spread over a few days. Therefore, 

students that took part in these investigations were exposed to teacher’s instructions over a 

longer period and potentially benefitted from homework-based learning, which might have 

contributed to the observed illustration effects. The discrepancy between these findings and 

those obtained in the present study could have also potentially arisen due to the learners’ 

deliberate focus on the target words and L1 translations, while ignoring the corresponding 

illustrations in this study. 

RQ2: To What Extent are Illustration Clarity, Word Concreteness, and Vocabulary Size 

Related to the Illustration Effect on Vocabulary Learning? 

The analysis pertaining to this research question revealed that vocabulary size was the only 

factor showing a clear relationship with initial learning and retention. Learners with larger 

vocabulary sizes outperformed those with smaller vocabulary sizes, aligning with the findings 

obtained in previous studies on incidental and deliberate vocabulary learning (e.g., Horst et al., 

1998; Kasahara & Yanagisawa, 2024). However, as no clear relationships were found for 

learning conditions, word concreteness, or illustration clarity, illustrations may be of limited 

benefit for vocabulary retention by the current study’s participants at any proficiency level, 

which was relatively high for the university EFL learners. 

RQ3: What Illustrations do Learners Consider Effective in Vocabulary Learning? 

According to the survey results, learners generally think simple illustrations are more effective 

than complex illustrations and expressed their perception that illustrations facilitate vocabulary 

learning. Interestingly, these perceptions contradict the obtained results suggesting a lack of 

clear advantage of illustrations irrespective of their type. On the other hand, this finding is in 

line with the observations made in extant L2 research indicating that learners’ perception of 

efficacy in a specific learning strategy may not corroborate the actual learning outcome (e.g., 

Nakata & Suzuki, 2019). 

Experiment 2: Flashcards 

Purpose of Experiment 2 

Experiment 1 was conducted to investigate the effects of illustrations on intentional vocabulary 

learning in a controlled setting; however, no clear illustration effects were found regardless of 

the illustration features. One possible reason for this outcome is that participants might have 

tended to ignore the illustrations during the learning phase. As word lists were used in this 

experiment, the question remained whether a different visual aid would help learners process 

illustrations and potentially cause illustration effects. For example, learning with flashcards, 

where learners attempt to recall illustrations printed on the other side of the card by being cued 

with the L2 target words, may decrease the probability of illustrations being ignored while 

learning. Additionally, flashcards provide opportunities for retrieval practice, which refers to 

the mental process of accessing stored information and is known to enhance learning outcomes 

(e.g., Barcroft, 2007). When viewing the target word on one side of the flashcard, learners try 

to retrieve both the illustration and the L1 translation on the opposite side. As this act of 

retrieval likely enhances the memory retention of the illustrations, learning with flashcards 
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would lead to a more pronounced influence of illustrations. Enhanced memory of illustrations 

may serve as additional cues for learners to retrieve the meaning of corresponding target words.  

Another aspect of Experiment 1 that would benefit from revision concerns the difficulty of the 

target words and the meaning-recognition tests. The learning gains observed in Experiment 1 

were relatively high, possibly because of the highly proficient participants, and some of the 

target words and meaning-recognition tests could have been easier for them. Therefore, 

incorporating target words that are unfamiliar to a larger proportion of participants, and 

increasing the difficulty of the meaning recognition test, could enhance the ability to compare 

learning gains across conditions. 

Participants 

The sample for Experiment 2 comprised 24 EFL learners from a university in Japan ranging in 

age from 18 to 28 (M = 21.5) [Our sample size was determined by practical constraints related 

to the data collection period and a common rule of thumb that a minimum sample size of 20–

30 participants is generally required for each cell (e.g., see Simmons et al., 2011). Prior to data 

collection, we decided to recruit at least 20, targeting 30 participants. By the end of the data 

collection period, data had been obtained from 24 participants, and we concluded the data 

collection. This decision was based on the idea that for repeated measures ANOVA regarding 

our main focus, i.e., the comparison between three illustration conditions (with α = .05, 

correlation between measures = .5), median and large effect sizes (Cohen’s f = .25 and .40) 

would provide 74% and 99% of estimated statistical power, respectively, despite not being 

directly suitable for the current study, which adopted generalized linear mixed-effects models]. 

All participants were L1 Japanese speakers and majored in several fields such as humanities, 

information science, and biology. None of them had experience of living in English-speaking 

countries. 

Learning Material: Flashcards 

For this experiment, 21 target words were selected, 17 of which were the same as those used 

in Experiment 1, while the remaining 4 words—for which the accuracy rate exceeded 20% in 

the pretest of Experiment 1—were replaced with new words adopted from BABILON2000 

(Ishikawa, 2018). This replacement was intended to lower the mean scores on posttests, and 

thus to facilitate a more meaningful comparison across conditions. 

As both complex and simple illustrations were created for each of the 21 words, 42 illustrations 

were prepared for this experiment. As in Experiment 1, all illustrations were created using 

ChatGPT-4 (OpenAI, 2024). As shown in Figure 3, in every condition, only the target word 

was shown on the front. The back contained only the L1 translation for the no-illustration 

condition, the simple illustration plus the L1 translation for the simple-illustration condition, 

and the complex illustration plus the L1 translation for the complex-illustration condition. 

 

Figure 3. Flashcards as the Learning Material: Simple Illustration Condition 
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Questionnaires 

The same questionnaire of participants’ background information and vocabulary learning 

perception as in Experiment 1 was used. Additionally, the degree to which participants looked 

at the illustrations while learning was assessed using a 5-point Likert scale question, with one 

indicating "did not look at the illustrations at all", and five indicating "looked at the illustrations 

very much". 

Assessment Measures 

Vocabulary Knowledge of Target Words. While the same method for vocabulary knowledge 

assessment as in Experiment 1 was utilized, different distractors were adopted in the meaning 

recognition tests to mitigate the impact of potential ceiling effects by increasing the test 

difficulty [The meaning recognition tests in Experiment 1 included distractors that were 

prepared for each test item and were semantically related, while in Experiment 2, correct 

answers for other words served as distractors. Distractors for each question were randomly 

selected while ensuring that each distractor was used with equal frequency]. 

Other Variables that Potentially Influence Vocabulary Learning with Illustrations: 

Illustration Clarity, Word Concreteness, and Vocabulary Size. The same tests and ratings as 

in Experiment 1 were adopted for potentially influential variables. 

Study Design 

While a between-participants design was adopted for Experiment 1, Experiment 2 was based 

on a within-participants design. This change was made to increase the statistical power across 

conditions and to accommodate a relatively small sample size. In line with Experiment 1, three 

learning conditions were employed (i.e., no-illustration, simple illustration, and complex 

illustration), each condition containing seven words, for a total of 21 words studied. 

Participants were recruited on a voluntary basis. The order of the conditions and target words 

assigned for each condition were counterbalanced, and participants were randomly assigned to 

one of these three counterbalancing conditions. 

Procedure 

Experiment 2 was conducted outside the normal class schedule and took approximately 90 

minutes to complete. In line with Experiment 1, participants were provided with the consent 

form and were informed that they could decide whether their data would be included in the 

analysis without any adverse consequences. They were also assured that they could withdraw 

from the research at any point in the experiment. At the start of the session, all participants 

completed the questionnaire, followed by the meaning recall test as a pretest and the vocabulary 

size test, after which they were randomly assigned to one of three counterbalancing conditions 

in order to learn the target words with flashcards. The learning phase involved three conditions, 

each lasting 100 seconds, during which participants were told to study a set of seven words 

using flashcards. In total, participants spent five minutes learning the 21 words. The 

participants could only rely on the distributed material and were prohibited from using any 

other equipment. After the learning session, the meaning recall test was conducted followed by 

the meaning recognition test. The same tests and the questionnaire were repeated two weeks 

later. Participants were compensated with 2,000 yen for their participation. 

Scoring and Analysis 

To account for the model identifiability issues—which likely arose as very few target words 

were known to the participants—we excluded the pretest variable from our models pertaining 

to all immediate posttest analyses [To evaluate the effect of not including pretest responses as 

a covariate, a sensitivity analysis was conducted by removing the data points from the posttest 
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when they were answered accurately on the pretest. The results corroborated the original results 

with the entire dataset (see RMarkdown files available at the OSF page for the details of the 

sensitivity analysis)]. Otherwise, the same scoring and analysis methods as in Experiment 1 

were adopted. While the inclusion of random slopes is frequently suggested in within-

participants research designs (Barr et al., 2013; see also Matuschek et al., 2017), our models 

with condition as the random slope for participant indicated a singular fit issue. Moreover, 

their AIC values favored the random-intercepts models, suggesting that the inclusion of the 

random slopes did not enhance the model fit (Matuschek et al., 2017). Consequently, we opted 

for the models including random intercepts only. 

Results of Experiment 2 

Attention to Illustrations While Learning 

The results of the 5-point Likert scale on the degree of attention to illustrations during the 

learning phase revealed that 12 participants (50.0%) reported that they looked at the 

illustrations very much, 11 (45.8%) reported that they looked at the illustrations, and one 

(4.2%) reported "neutral". This indicates that we successfully ensured that the vast majority of 

the participants directed their attention to the illustrations when learning with the flashcards 

rather than ignoring them. 

RQ1: Do Illustrations Facilitate Vocabulary Learning? If So, Which Type (Complex vs. 

Simple Illustrations) is Most Effective? 

Meaning Recall Test. Table 4 shows the average meaning recall test scores under each learning 

condition. The complex-illustration group achieved the highest performance on both 

immediate posttest (no-illustration: 5.12 [73.1%], simple illustration: 5.25 [75.0%], complex 

illustration: 5.62 [80.3%]) and delayed posttest (no-illustration: 3.08 [44.0%], simple 

illustration: 3.12 [44.6%], complex illustration: 3.79 [54.1%]). However, no significant 

differences in the meaning recall scores on the immediate posttest were noted, while those on 

the delayed posttest approached but did not reach statistical significance (see Table 5). Thus, 

while the delayed posttest results suggest a potential advantage of complex illustrations for 

long-term vocabulary retention, no clear difference across learning conditions was observed. 

Table 4. Descriptive Statistics for the Meaning Recall Tests 

Condition:  No-illustration  Simple-illustration  Complex-illustration 

 M (%) SD  M (%) SD  M (%) SD 

Pretest 0.17 (2.4) 0.38  0.08 (1.1) 0.28  0.17 (2.4) 0.38 

Immediate Post 5.12 (73.1) 1.42  5.25 (75.0) 1.62  5.62 (80.3) 1.53 

Delayed post 3.08 (44.0) 1.25  3.12 (44.6) 1.36  3.79 (54.1) 1.59 

Note. Total sample size (N) = 24; M = Mean; SD = Standard deviation. Possible maximum score was 7. 

Table 5. Omnibus Test Results for Meaning Recall Tests 

Immediate Posttest Delayed Posttest 

χ²(2) = 3.14, p = .208 χ²(2) = 5.07, p = .079 

As in Experiment 1, the results of meaning recognition tests indicated the ceiling effect (i.e., 

mean scores exceeded 6 out of 7). Detailed results are reported in the supplementary materials, 

Appendix B. Accordingly, in the analyses of RQ2, we focus exclusively on the meaning recall 

tests to provide a more targeted explanation for the obtained findings.  
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RQ2: To What Extent are Illustration Clarity, Word Concreteness, and 

Vocabulary Size Related to the Illustration Effect on Vocabulary Learning? 

Illustration Clarity. Table 6 presents the details of the statistical analyses. As in Experiment 1, 

only data from the simple-illustration and complex-illustration conditions were analyzed for 

illustration clarity. For the meaning recall immediate posttest performance, the effect of 

illustration clarity did not reach significance on either immediate posttest or delayed posttest. 

No clear interaction effect between condition and illustration clarity was found on either 

posttest. 

Table 6. Summary of Main Effects and Interactions of potentially influential variables 

on Meaning Recall Posttest Scores 

  Main Effect  Interaction Effect 
Factor Test Timing Odds Ratio p χ²(df) p 

Illustration Clarity 
Immediate 1.51 .113 χ²(1) = 1.57 .210 
Delayed 1.21 .419 χ²(1) = 0.02 .901 

Word Concreteness 
Immediate 1.85 .007 χ²(2) = 1.78 .410 
Delayed 1.59 .060 χ²(2) = 7.59 .023 

Vocabulary Size  
Immediate 1.29 .278 χ²(2) = 2.00 .367 
Delayed 1.08 .594 χ²(2) = 3.77 .152 

Note. Vocabulary Size was z-score standardized. 

Word Concreteness. The meaning recall immediate posttest results showed that word 

concreteness had a significant effect on the participants’ scores, suggesting that the more 

concrete the words, the greater the learning gains. A similar trend—albeit not statistically 

significant—was observed for the delayed posttest. 

As for the interaction effect between condition and word concreteness, a significant 

interaction was observed for the delayed posttest (see Table 7 presenting the detailed results 

of simple main effect analysis), while no interaction was observed for the immediate posttest. 

These results suggest that the illustration effect differed based on the word concreteness (see 

Figure 4 illustrating the relationship between delayed posttest scores and word concreteness 

across the three learning conditions). While the estimated retention probability was consistent 

for the no-illustration condition regardless of word concreteness (blue line), estimates for the 

simple-illustration and complex-illustration conditions were positively associated with 

concreteness (green and red lines, respectively). When concreteness was given a score of 5, 

estimated performance in both the complex- and simple-illustration conditions exceeded that 

of the no-illustration condition. Conversely, when concreteness was rated as 1, the no-

illustration outperformed the simple-illustration condition, but not the complex-illustration 

condition. No significant differences between simple and complex illustrations were found at 

any concreteness level. 

Table 7. GLMM Results of Meaning Recall Delayed Posttest with Word Concreteness 

Level 1 Level 2 Concreteness Odds Ratio 95% CI p 

Complex illustration No-illustration 1 0.38 [0.05, 3.09] .281 

Complex illustration No-illustration 3 1.16 [0.55, 2.45] .642 

Complex illustration No-illustration 5 3.53 [1.04, 11.94] .039 

Complex illustration Simple illustration 1 3.85 [0.43, 34.52] .281 

Complex illustration Simple illustration 3 1.96 [0.90, 4.27] .117 

Complex illustration Simple illustration 5 1.00 [0.29, 3.43] .993 

No-illustration Simple illustration 1 10.17 [1.15, 89.82] .032 

No-illustration Simple illustration 3 1.69 [0.78, 3.69] .211 

No-illustration Simple illustration 5 0.28 [0.08, 0.96] .039 

Note. Odds ratios above 1 indicate the superiority of Level 1 over Level 2. p-values were adjusted using the Holm method. 
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Figure 4. Relationship between Meaning Recall Delayed Posttest and Word 

Concreteness for Each Learning Condition 

Note. No-illustration condition = Target words + L1 translations; Simple-illustration condition = Target words + L1 

translations + simple illustrations; Complex-illustration condition = Target words + L1 translations + complex 

illustrations. 

Vocabulary Size. Analyses pertaining to the meaning recall tests indicated that vocabulary 

size had no significant main effect on either immediate or delayed posttest scores. 

Additionally, no significant interaction effect was observed between condition and 

vocabulary size on either immediate or delayed posttest, suggesting that vocabulary size was 

unrelated to learning gains or the learning condition effects. 

RQ3: Which Types of Illustrations do Learners Consider Effective in 

Vocabulary Learning? 

Figure 5 presents the types of illustrations learners consider effective as vocabulary learning 

aids. Simple illustrations were rated as the most effective by 16 (66.7%) participants, while 

11 (45.8%) chose strange illustrations, and only 2 (8.3%) opted for complex illustrations.  

 

Figure 5. Learners’ Perception of Illustration Type Effectiveness for Vocabulary 

Learning 

Note. The results are based on 24 participants’ responses. The numbers in the horizontal bars indicate the number of 

participants that selected the category. Multiple responses were permitted. 
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Discussion for Experiment 2 

RQ1: Do Illustrations Facilitate Vocabulary Learning? If So, Which Type (Complex vs. 

Simple Illustrations) is Most Effective? 

No significant differences were found across different conditions in the immediate posttest, 

although the comparison of the delayed posttest scores approached statistical significance (p 

= .079) and the mean for meaning recall was consistently the highest for the complex-

illustration condition. Especially, on the meaning recall tests, complex illustration led to the 

greatest learning gains (80.3% and 54.1% for immediate and delayed posttests, respectively), 

compared to simple illustration (75.0%, 44.6%) and no-illustration (73.1%, 44.0%). Overall, 

these findings suggest that, using complex illustrations for flashcard-based vocabulary learning 

potentially leads to greater word learning and retention. However, practically speaking, the 

effect may not always be clearly impactful as the variance in differences was large across 

conditions, and the mean score differences remained below 1. 

The lack of a clear effect of illustration provision, even with flashcards—where learners 

presumably paid more attention to illustrations—could be due to the translation-based tests. 

The transfer appropriate processing theory (Morris et al., 1977) suggests that memory retention 

increases with higher correspondence between learning and testing tasks. Since both meaning 

recall and meaning recognition tests required translation for each target word, the no-

illustration group may have performed well due to the similarity between learning and testing 

modalities. While we hypothesized that illustrations could provide additional retrieval routes 

as learners could recall the illustrations related to target words, which would help them retrieve 

the corresponding meaning representation, such a positive effect might be negligible.  

Another possible explanation relates to cognitive load in the illustration conditions. According 

to the TOPRA model (Barcroft, 2002; see also Barcroft, 2015), learning multiple aspects at the 

same time may impose excessive cognitive burden on learners, potentially resulting in failure 

to acquire any aspect effectively. For example, processing illustrations during learning could 

have taxed the cognitive resources required for strengthening the connection between a word 

meaning and form. During the illustration conditions, participants needed to process both 

translations and illustrations simultaneously, which might have hindered L1 translation 

acquisition (see Boers et al., 2009 for a similar discussion). 

RQ2: To What Extent are Illustration Clarity, Word Concreteness, and Vocabulary Size 

Related to the Illustration Effect on Vocabulary Learning? 

The analysis revealed the interaction effect between illustration conditions and word 

concreteness. When a word is concrete, clear benefits of providing both simple and complex 

illustrations were found. However, providing simple illustrations for abstract words hindered 

learning. During the no-illustration condition, learning performance did not differ regardless 

of word concreteness. One potential explanation for this finding is that abstract words are 

difficult to visualize, making it hard to express word meanings with simple illustrations, which 

thus do not effectively enhance vocabulary learning. Such a clear negative effect was not 

observed when complex illustrations were used for abstract words. When learning concrete 

words, learning with illustrations may have supported a clearer understanding of a target word 

and provided an additional cue to the word’s semantic information, fostering additional 

retrieval routes between words and their meaning representations (Zheng et al., 2016). 

Contrary to our hypothesis that abstract words benefit more from picture provision than 

concrete words, the results indicated that concrete words in fact benefitted more from 

illustrations. These findings might suggest that illustrations for concrete words may have been 

more easily retained in memory, thereby increasing the recall of word meanings. An alternative 
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explanation could be that the illustrations for abstract words tended to express the meanings 

less clearly, as the additional analysis confirmed that concreteness rating and illustration clarity 

were significantly and positively correlated both in Experiments 1 and 2. For example the target 

word “plagiarism” was illustrated with two people; one looking at their own paper, the other 

looking at the first person’s paper. Such an illustration may have less clearly expressed the 

word’s meaning, as its clarity was rated low (1.33 on the 5 point-Likert scale). Such a lack of 

clarity in illustrations for abstract words could have negatively influenced learning. We 

intended to capture such a negative effect of illustration clarity through our analysis of 

illustration clarity effects; however, illustration clarity was not significantly related to the 

learning gains despite its Odds Ratios (ORs) being positive throughout the analyses. This could 

be attributed to the complex relationship between illustration clarity and concreteness of words, 

as well as to the limitation of statistical power; we discuss this further in the general discussion 

and limitation sections. 

Given that the effect of concreteness was observed when learning with illustrations, these 

results showing an unclear influence of illustration clarity may suggest that whether the 

meaning was clearly expressed by the illustration might not be as influential as concreteness; 

rather, word concreteness is the determining factor. In other words, even when word meaning 

is clearly expressed in the corresponding illustration, the meaning of abstract words might still 

be difficult to recall later on (Ellis & Beaton, 1993). It may thus be useful to further investigate 

the relationship between illustration features and lexical features in future studies. 

Our results showing no clear concreteness effects in the non-illustration condition contrasted 

with previous studies that found a positive concreteness effect (e.g., de Groot & Keijzer, 2000; 

Ellis & Beaton, 1993). This discrepancy could be explained by the fact that concreteness rating 

was based on the L2 target words rather than L1 words or illustrations, potentially not directly 

reflecting how learners perceive word concreteness. Another possible explanation is that the 

effects of concreteness are observed in limited contexts. Earlier studies of language learning 

applications have found no effect of concreteness on vocabulary learning (Hopman et al., 2018; 

Wild & Kuperman, 2024), implying that the advantage of concrete words on learning might be 

diminished in retrieval-intensive conditions. 

RQ3: What Illustrations do Learners Consider Effective in Vocabulary Learning? 

In line with Experiment 1 results, learners expressed their belief that simple illustrations are 

more effective than the complex ones. Combined with the findings yielded by Experiment 1, 

these results provide robust evidence that Japanese EFL learners perceive simple illustrations 

as beneficial for vocabulary learning. While this feedback contrasts with our analysis results 

indicating a limited impact of illustrations on learning, it is in line with the previous discussion 

on the motivational benefits of illustration use in learning materials (Katona et al., 2023; 

Tomlinson, 2008). 

General Discussion and Conclusion 

For Experiment 1 we used vocabulary lists as the learning aid, while flashcards were adopted 

for Experiment 2. In Experiment 1, no effects of illustration or other potentially influential 

factors were observed, with the exception of the positive correlation between vocabulary size 

and vocabulary learning regardless of illustration provision. In Experiment 2, when solely 

examining the differences across conditions, no clear advantage of the illustration provision 

was found. However, the analysis focusing on word concreteness revealed a significant 

interaction between concreteness and illustration conditions on the meaning recall delayed 

posttest (but not immediate posttest), indicating that the effectiveness of illustration conditions 

for vocabulary retention was moderated by word concreteness. 
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The clearer influence of illustrations observed in Experiment 2 relative to Experiment 1 

supports our hypothesis that flashcards facilitated illustration processing by providing 

additional retrieval opportunities for illustrations relative to word lists (Barcroft, 2007), where 

illustrations could have been easily ignored. Accordingly, flashcards may have enhanced the 

retention of the illustrations, which may have served as cues in subsequent tests. It might be 

hypothesized that flashcards reduce the effect of illustrations compared to list learning, given 

that participants were exposed to illustrations only when looking at the back of the cards. In 

contrast, word lists present illustrations to participants for the same duration as target words. 

Our results, showing the clearer effect of illustrations with flashcards over word lists, highlight 

that the effect of retrieval opportunity can override the effects of longer exposure to the to-be-

retrieved items, corroborating previous studies on the retrieval effect (Barcroft, 2007; Kang et 

al. 2013). 

We attributed the different findings from Experiments 1 and 2 mainly to learning materials 

(word lists vs. flashcards) and considered that the research design difference (between- vs. 

within-participants design) may have not been influential to the extent that it overrides the 

current study’s findings. However, because the mean scores across conditions were fairly 

similar, the influence of illustration in Experiment 2 with increased statistical power might 

vanish if a between-participants design is adopted. Given this caveat, the impact of illustrations 

should not be considered as always clearly positive or even pedagogically meaningful, at least 

in the short term. 

Overconfidence may partially explain the less positive effect on abstract words of simple 

illustrations compared to complex illustrations, and its disadvantageous effects relative to the 

no-illustration condition (as observed in Experiment 2). In both Experiments 1 and 2, the 

majority of participants indicated that simple illustrations were effective for vocabulary 

learning (74.3% and 66.7% for Exp. 1 and Exp. 2, respectively), which was substantially higher 

than those for complex illustrations (5.1%, 8.3%). Given Carpenter and Olson’s (2012) finding 

that overconfidence can hinder vocabulary learning with illustrations, it is possible that the 

effect of simple illustrations in this study was compromised because participants believed that 

the addition of illustrations was facilitative for vocabulary learning. Conversely, when studying 

with complex illustrations, participants might not have suffered from overconfidence, as they 

did not consider complex illustrations to be effective. Although we did not directly assess 

participants’ expectations about learning outcomes, expectations might have varied according 

to this aspect of the illustrations and word concreteness in a complex manner. For example, 

participants might have considered learning abstract words with simple illustrations easier than 

with no illustrations or with complex illustrations. It would be interesting to more closely 

investigate potential effects of perceived effectiveness in future studies. 

It is also important to consider potential reasons for variables that are not significantly 

associated with learning. The lack of any clear effect of illustration clarity could partially be 

due to insufficient statistical power. The ORs exceeded 1 by a greater margin for immediate 

and delayed posttests in both Experiments 1 and 2. This suggests the modest but positive 

association between the clarity of illustration and learning gains. The lack of statistical power 

may also explain the non-significant effect of vocabulary size on learning in Experiment 2. By 

adopting a within-participant design with a total of 24 participants, the vocabulary size of each 

participant was limited for detecting its stable and clear influence. Thus, it is important for 

future studies to include a larger sample size to capture the modest but clear effects of 

illustration clarity and to analyze the potential interaction effect between vocabulary size and 

illustration conditions. 
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Limitations and Suggestions for Future Research 

While we focused on single nouns as target vocabulary, expanding this line of research to other 

parts of speech, multi-word units, and idioms may help to evaluate the generalizability of the 

current findings (see Boers et al., 2009). Similarly, learning was measured only at the meaning 

recall and recognition levels. As the TOPRA model predicts, even the negative effects of 

illustration learning could have been observed when measuring learning at the form recall and 

recognition levels (Barcroft, 2015). Thus, the findings reported here need to be interpreted with 

caution, as they might only pertain to the learning of the meaning aspects of vocabulary 

knowledge. The generalizability of our results could also be limited due to the unique 

characteristics of our participants. The experiments were conducted at a nationally ranked 

university, where the entrance exam is highly competitive and requires intensive rote 

memorization skills. This suggests that high rote memorization skills may have led to high 

scores even on the delayed posttests, and points to the possibility that learners varying in rote 

memorization skills might exhibit different effects of illustrations on learning. Furthermore, as 

most young learners are still developing their L1 knowledge, they might benefit more clearly 

from the illustrations in addition to their purely motivational benefits (Ramezanali et al., 2021).  

As for word-related factors, we focused on concreteness. However, word concreteness may 

relate to other potentially influential factors such as pronounceability, imageability, corpus 

frequency, and word length (see Lindstromberg & Boers, 2023, for a similar discussion of the 

complex relationship between word-related factors). It would be useful for future studies to 

explore the different word-related factors that potentially play a role in deliberate vocabulary 

learning with illustrations. Additionally, we adopted the concreteness ratings of English target 

words provided by Brysbaert et al. (2014). However, given that the participants had little prior 

knowledge of the target words, ratings based on their L1 translations (and illustrations) may 

have been more appropriate. Further investigation with L1-based ratings would be important 

for a more accurate estimation of the concreteness effect. 

We operationalized complexity as a dichotomous variable (simple vs. complex) denoting 

different amounts of information related to illustrations. While we believe this 

operationalization provides useful evidence on this topic and has greater ecological validity 

than comparing pictures with slight differences related to a specific variable, future studies 

should explore which specific types of complexity (e.g., contextual information, degree of 

realism, detail) are closely related to learning. 

As discussed previously, the variables found to be non-significant could be attributed to a lack 

of power to detect their effects. We conducted simulation-based posterior power analyses with 

the simr package to obtain an idea of an adequate sample size (power > .8 with alpha = .05 for 

the effect sizes observed in the current study) for future replication studies to detect the 

significant mean differences between illustration conditions, and the effect of illustration 

clarity on the immediate meaning-recall posttest. The results suggest that to detect the main 

effects of illustration conditions with sufficient statistical power, the fitted models of 

Experiment 1 required a total of 1222 participants, and the models of Experiment 2 needed 64 

participants.  

Regarding illustration clarity, some of the illustrations did not clearly express the meaning of 

their target words (i.e., plagiarism). Although we hoped that our analysis could detect a clear 

relationship between the clarity of illustration and learning gains, the results failed to find any 

meaningful relationship. The results of power analysis showed that to detect the main and 

interaction effects of illustration clarity on the immediate posttest, the fitted models of 

Experiment 1 required a total of 190 participants for the main effect and 183 participants for 

the interaction effect. Similarly, the models of Experiment 2 needed 132 participants for the 
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main effect and 142 participants for the interaction effect (see OSF for the detailed results). 

Additionally, future studies may also benefit from simply replacing unclear illustrations with 

clearer ones to maximize the potential benefits of illustrations. 

Pedagogical Implications 

Based on the analysis of our limited data, for university-level EFL learners learning nouns, the 

presence or absence of illustrations may not lead to significant differences in short-term 

learning outcomes, especially with list learning. However, word concreteness may be 

considered as the one moderating factor altering the effect of illustrations. For concrete words, 

the use of illustrations is recommended, whereas for abstract words, illustrations may not be 

necessary, and L1 translations alone may suffice. Simple illustrations should be avoided for 

abstract words. As learners generally have positive attitudes toward illustration use for 

vocabulary learning, complex illustrations for concrete words may justify the cost. 
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