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Abstract:

Background and Objectives: Vocabulary retention is a fundamental component of
English language learning, particularly for learners in English as a Foreign Language (EFL)
context where opportunities for authentic language exposure are limited. Traditional
vocabulary instruction often emphasizes rote memorization which may not sufficiently
promote long-term retention or learner engagement. In recent years, digital game-based
learning has gained increasing attention as an innovative pedagogical approach that
enhances learner motivation, active participation, and meaningful learning experiences.
Among various digital learning platforms, Wordwall offers interactive and customizable
educational games that can reinforce vocabulary learning through repeated practice and
immediate feedback. Despite its growing popularity in English classrooms, empirical
evidence regarding its effectiveness in improving vocabulary retention among Thai
secondary school students remains limited. Therefore, this classroom research aimed
to investigate the effectiveness of Wordwall games in enhancing English vocabulary
retention and to examine students’ satisfaction with vocabulary learning through
Wordwall game-based activities among ninth-grade students at Mattayomsiriwanwari 2
Songkhla School.

Methods: This study employed a one-group pre-test—post-test classroom research
design involving 33 ninth-grade students enrolled in an English course during the academic
semester. Students participated in a series of vocabulary learning activities integrated
with Wordwall games over the instructional period. The research instruments included
a 30-item English vocabulary achievement test administered as both a pre-test and
post-test to measure vocabulary retention and a 10-item satisfaction questionnaire using
a five-point Likert scale to evaluate students’ perceptions of instructional content, learning
activities, motivation, engagement, and the overall usefulness of Wordwall games.
Descriptive statistics, including mean scores and standard deviations, were used to
summarize the data, while a paired-sample t-test was employed to compare students’
vocabulary achievement before and after the intervention. Cohen’s d was calculated to
determine the magnitude of the instructional effect.

Results: The findings demonstrated a significant improvement in students’ English
vocabulary performance following the use of Wordwall games in vocabulary instruction.
The mean post-test score (M = 24.39, SD = 3.84) was significantly higher than the mean
pre-test score (M = 18.58, SD = 4.31), with a mean gain of 5.82 points, #32) = 52.62,

p < .001. The standardized effect size based on the variability of the paired difference
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scores was very large (Cohen’s d = 9.16, 95% CI [6.89, 11.41]), indicating a substantial
magnitude of pre—post improvement. In addition, students reported high overall
satisfaction with the use of Wordwall games (M = 4.31, SD = 0.59). They reported that
the interactive activities increased their motivation, sustained their attention, encouraged
active participation, and made vocabulary learning more enjoyable and less stressful.
The immediate feedback and competitive elements were also perceived as valuable
features that supported vocabulary review and reinforced learning.

Conclusions: This study concludes that Wordwall games significantly enhance English
vocabulary retention while fostering positive learning experiences among Thai secondary
school students. The integration of digital game-based learning into vocabulary instruction
not only improves academic achievement but also promotes learner motivation, engagement,
and satisfaction. These findings support the adoption of interactive educational technologies
as effective instructional tools for English language teaching and provide valuable
implications for teachers seeking innovative strategies to improve vocabulary learning
outcomes in EFL contexts.

Keywords: Wordwall Games; English Vocabulary; Vocabulary Retention

Introduction

In today’s digital era, driven by rapid technological advancement, digital media has increasingly integrated into
various dimensions of education, and it has transformed the dynamics of teaching and learning according to UNESCO
[1]. In Thai EFL teaching, the rapid expansion of online platforms and digital tools has dramatically changed teaching
and learning methods. These platforms and applications help offer opportunities for teachers to enhance student en-
gagement and encourage more interesting teaching practices [2]. Gamebased digital tools have been shown to increase
enjoyment and stimulate learner attention in language classrooms [3]. Because these tools can be accessed through
web browsers and applications anywhere, they provide teachers with channels to design more interactive content for
their learners and needs [4]. At the same time, English continues to play a crucial role in Thai society, serving as an
important language for international communication and professional opportunities [5].

Vocabulary development is a fundamental aspect of English language acquisition because lexical knowledge
supports the four essential English language skills of listening, speaking, reading, and writing [6]. Learners who have
limited vocabulary often face difficulties when reading difficult texts, participating in oral communication, expressing
ideas in writing, and engaging with academic content.

During the internship at Mattayomsiriwanwari 2 Songkhla School, conducted from December 2024 to March
2025, classroom observations identified three key challenges faced by ninth-grade students in learning English
vocabulary. First, students had difficulty with memorizing and retaining new English words, which negatively affected
their broader communicative proficiency [7]. Second, although some students were able to recall their vocabulary items,
they lacked deeper meaning understanding and contextual usage. This limited their ability to apply vocabulary
accurately across communicative situations [8]. Third, the traditional teacher-centered teaching style contributed to
unengaging and stressful classroom conditions, which reduced students’ motivation and participation in vocabulary
lessons [9].

In response to these three challenges, game-based learning has been adopted as a main teaching approach
that can foster interest and curiosity in learning new words, thereby supporting vocabulary development. Kasprowicz [10]
highlighted the value of gaming activities in supporting language learning through interaction and motivation. Wordwall,
a widely used digital platform, enables teachers to design customized games that promote interactive and engaging
learning. Nurammida et al. [11] similarly reported that Wordwall allowed teachers to develop interactive materials that

enhance classroom participation.
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Previous studies have consistently reported the positive effects of Wordwall games on vocabulary learning.
Research conducted in Vietham demonstrated improved vocabulary retention among lowersecondary students, while
studies involving elementary learners and Saudi EFL students similarly reported vocabulary gains when Wordwall
activities were incorporated into classroom instruction [12-13]. Despite this growing body of evidence, research in Thai
secondary EFL contexts remains limited, particularly studies that simultaneously examine vocabulary retention and
learner satisfaction within Englishmedium instructional settings. This gap highlights the need to explore how digital
gamebased tools can effectively support vocabulary development and students’ engagement in Thai classrooms.

Accordingly, this study aims to explore the effectiveness of Wordwall games in improving English vocabulary
retention among ninth-grade students at Mattayomsiriwanwari 2 Songkhla School. The study also investigates students’
satisfaction towards the use of Wordwall games as part of vocabulary teaching and learning. By focusing on both
cognitive gains and affective responses from the students, this study seeks to provide empirical data or evidence on
how online interactive digital tools could enhance vocabulary learning and promote student-centered instructional

practices within the Thai EFL classrooms.

Research Objectives

1. To evaluate the improvement in English vocabulary retention among ninth-grade students following instruction
using Wordwall games, online games, as compared to their baseline performance.

2. To assess the level of students’ satisfaction with the English vocabulary learning experiences after engaging

with Wordwall games.

Research Questions

1. How does the use of Wordwall games affect English vocabulary memorization or retention skills among
ninth-grade students compared to their baseline performance?

2. What is the level of students’ satisfaction with the English vocabulary learning experiences after using
Wordwall games?

Research Hypotheses

1. H1: Ninth-grade students who receive vocabulary instruction using Wordwall games will show a significant
improvement in English vocabulary retention compared to their baseline performance.

2. Hz: Ninth-grade students will report a high level of satisfaction towards their English vocabulary learning

experiences after using Wordwall games.

Research Framework

By adopting a constructivist approach, this study posits that knowledge is developed as learners actively
participate, interact socially, and receive targeted feedback within carefully structured learning contexts [14]. Such
environments help capture learners’ attention, maintain active participation, and support longer engagement that are
essential for long term vocabulary development in EFL classrooms [15]. Learning vocabulary without repeated practice,
timely feedback from teachers, and opportunities for use, newly learned words are easily forgotten. Retrieval practice
and repetitive learning are, therefore, key mechanisms that reinforce form—meaning connections and reduce forgetting
over time [16]. These principles suggest that learning vocabulary must offer multiple opportunities for learners to recall,
apply, and refine target lexical items under supportive learning conditions.

Gamebased learning (GBL) enhances memory by embedding engagement, structured repetition, and
immediate feedback into purposeful activities. When games provide clear goals, appropriate challenge levels, and
attractive rewards, they sustain learners’ attention and offer instant corrective cues that promote revision and retrieval [17].
Because practice occurs in lowstakes, enjoyable environments, anxiety decreases and learners are more willing to
persist through difficult tasks [18]. Overall, GBL supports both retention and motivation by integrating cyclical practice,

attentioncapturing design features, and realtime feedback into the learning process.
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Within the broader framework of game-based learning (GBL), Wordwall games offer distinctive features that
play a vital role in English language teaching. The platform allows teachers to customize activities and enables them
to be aligned precisely with unit objectives and learner proficiency levels. It also offers immediate correctness feedback
and randomized item presentation, which increases retrieval opportunities and support realtime correction during
practice [19]. Competitive or interactive activities such as timers and leaderboards can heighten focus and sustain
engagement when applied appropriately in EFL classrooms [20]. Collectively, these features build an environment that
reinforces autonomy, competence, and enjoyment to promote stronger retention and cultivate more positive learner
attitudes.

Further evidence from other contexts also supports the effectiveness of Wordwall activities in vocabulary
instruction. Studies involving EFL learners in Indonesia and high school students in Oman integrated Wordwall activities
into regular classroom practice and reported increased engagement, improved participation, and significant gains in
vocabulary learning [21-22]. These results align with broader game-based learning research, which emphasizes that
repeated retrieval, immediate feedback, and motivational elements contribute to improved vocabulary learning outcomes
[23]. Although prior research supports the potential of Wordwall for vocabulary learning, little work has addressed the
needs of Thai ninthgrade EFL learners from a constructivist or engagementfocused perspective.

Thus, the framework in this study outlines a clear theory-driven pathway grounded in constructivist learning
principles that supports the integration of interactive, customizable, and feedback-intensive Wordwall activities.
These activities activate mechanisms such as engagement, repeated retrieval, rapid correction, and reduced anxiety,

ultimately fostering greater vocabulary retention and higher learner satisfaction in ninth-grade Thai EFL classrooms.

Learning Theory Foundation

(Constructivist Learning Theory &
Game-Based Learning)

1

Wordwall Features
(GBL Activities)

e Customization & Randomization
s Immediate Feedback

e Game Elements / Leaderboards

1

Learning Mechanisms

= Engagement

* Feedback

= Repetition / Retrieval

s Reduced Anxiety / Enjoyable Learning

1

Learning Outcomes

f Vocabulary Retention | Learner Satisfaction 1

H,: Improvement H,: High Level of
in Vocabulary Retention Learner Satisfaction

Picture 1: Research Framework
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This diagram presents the theoretical pathway connecting constructivist learning theory with Wordwall
game-based activities, hypothesizing that these mechanisms enhance vocabulary retention (Hypothesis 1) and increase

learner satisfaction (Hypothesis 2) among ninth-grade EFL students.

Methodology
Population and Sample

The population for this study comprised two classes of 60 ninth-grade students from Matthayomsiriwanwari 2
Songkhla School. Purposive sampling was employed to select 33 students in one class taught by the student teacher
during the teaching practicum (December 2024—March 2025). The participants represented a mixed group with English
proficiency levels ranging from beginner to intermediate. Prior to data collection, the researchers informed the school
director, supervising teacher, and students about the study and provided an explanation of its objectives, procedures,
tests, and questionnaires.

Research Instruments

Lesson Plans

Eight lesson plans were developed, one for each week of the 8-week intervention. Each plan was designed
for a 50-minute class session, focusing on 15 vocabulary words per unit, using eight different Wordwall games for
interactive instructional activities. The vocabulary utilized in this study was drawn from the ninth-grade basic English
course (Course Code: A23102, Semester 2, as outlined in New Frontiers Student's Book, published by Institute of
Academic Development (IAD). The course content aligned with the 2008 Basic Education Core Curriculum and
comprised four selected units: «What's Cooking?», «Know the Rules?», «Let's Go Shopping!», and «After School.»

English Vocabulary Skills Test (Pre-test and Post-test)

A 30-item English vocabulary test was developed, selected from the four units, to assess students’ vocabulary
retention. The test comprised three distinct sections:

Part 1: Multiple-choice questions (10 items) focused on assessing the understanding of vocabulary meaning.

Part 2: Word scramble (10 items) required students to complete words with missing letters, testing spelling
and word recognition.

Part 3: Sentence completion (10 items) required students to select the appropriate vocabulary word to complete
sentences, assessing contextual usage.

The content validity of the vocabulary test was evaluated by three subject matter experts using the Index of
Item-Objective Congruence (IOC), yielding a reliability score of 1.0.

Student Satisfaction Questionnaire

A 10-item student satisfaction questionnaire was designed to gather feedback on learning management through
the Wordwall games online platform. The questionnaire covered three aspects: content, learning activities, and perceived
benefits. Responses were collected using a 5-point Likert scale, ranging from «very satisfied» to «not satisfied.» The content
validity of the questionnaire was also assessed by three experts using the IOC method, yielding IOC values at 1.00.

Data Analysis

Data from the pre-test, post-test, and satisfaction questionnaires were analyzed by IBM SPSS software.

The following statistics were applied.

Descriptive Statistics
The mean and standard deviation were computed to provide a summary of students’ vocabulary test scores
and their levels of satisfaction with the learning experiences. To interpret the satisfaction ratings, a five-level scale was

employed:
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= Very High: 4.51 — 5.00
= High: 4.01 — 4.50
= Moderate: 3.51 —4.00
= Low:2.01-3.50
= Very Low: 1.00 — 2.00

Paired Sample T-Test

A paired sample t-test was conducted to examine whether a statistically significant difference existed between
pre-test and post-test vocabulary scores (p <.007), thereby evaluating the effectiveness of the Wordwall games intervention.

Cohen’s d Effect Size

Cohen’s d (SD of difference scores) was calculated to determine the magnitude of the difference between the
two sets of scores, expressed in terms of standard deviation units, offering insight into the practical significance of the

intervention.

Research Results
A comprehensive analysis of students’ academic performance and their satisfaction with Wordwall gamebased
learning activities was presented below. The findings were based on a sample of 33 participants (N = 33) to evaluate

the effectiveness of the instructional intervention.

Table 1. Descriptive Statistics of Post-test and Pre-test Scores

Test N Min Max M SE SD
Post-test 33 17.00 30.00 24.39 0.67 3.84
Pre-test 33 10.00 25.00 18.58 0.75 4.31

Table 1 presented the descriptive statistics for the post-test and pre-test scores of the participants. The results
showed that the post-test scores (M = 24.39, SD = 3.84) were higher than the pre-test scores (M = 18.58, SD = 4.31),
indicating an improvement after the intervention. The post-test scores ranged from 17.00 to 30.00, whereas the pre-test
scores ranged from 10.00 to 25.00. Both tests included 33 participants, with standard errors of 0.67 for the post-test
and 0.75 for the pre-test.

Table 2. Paired Samples t-Test Results for Post-test and Pre-test Scores

Test N M SD t
Post-test 33 24.39 3.84
52.62***
Pre-test 33 18.58 4.31

*+P<.001

Table 2 presented the results of the paired-samples t-test comparing students’ post-test and pre-test scores.
The findings indicated that the mean score on the post-test (M = 24.39, SD = 3.84) was higher than the mean score
on the pre-test (M = 18.58, SD = 4.31) for the 33 participants. The paired-samples f-test revealed a statistically significant
difference between the two tests, {(32) = 52.62, p < .001. This result suggested that students’ performance significantly
improved after the intervention. The very large t value reflected the combination of a sizable mean gain and minimal
variability in the paired differences, the high post-test scores and the low pre-test scores, indicating that nearly all

participants showed a similarly strong improvement following the use of Wordwall activities.
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Table 3. Paired Samples Effect Sizes

Comparison Effect Size Standardizer  Estimate 95% CI Lower 95%CI Upper
Post-test— d (Cohen’s d) 0.63 9.16 6.89 11.41
Pre-test g (Hedges’ g) 0.64 9.05 6.81 11.28

Note. Cohen’s d was calculated as the mean paired difference divided by the standard deviation of the paired differences
(SD<sub>D</sub>). The mean difference was 5.82 (SD<sub>D</sub> = 0.64), yielding Cohen’s d = 9.16, which represents
a very large effect according to conventional benchmarks.

Table 3 presented the standardized effect sizes for the difference between students’ post-test and pre-test
vocabulary scores. The results showed Cohen’s d = %95 ,9.16 Cl [11.41 ,6.89], and Hedges’ g = %95 ,9.05 CI [11.28 ,6.81],
both of which substantially exceeded Cohen’s benchmark for a large effect (d = 0.80) and indicated a very large effect.
Cohen’s d was calculated from the mean paired difference (5.82) divided by the standard deviation of the paired
differences (SD<sub>D</sub> = 0.64), yielding d = 9.16. Together with the significant paired-samples t-test reported
in Table 2, these findings indicated substantial pre—post growth in vocabulary performance. However, given the one-group
pre-test—post-test design, the results demonstrated strong pre—post gains rather than definitive evidence of a causal

effect of the Wordwall intervention alone.

Table 4. Learners’ Satisfaction

Item M SD Level of Satisfaction

Content Presentation

1. Relevance and engagement 4.52 0.51 Very High
2. Clarity and understandability 4.52 0.51 Very High
3. Sufficiency for learning objectives 4.00 0.71 Moderate

Learning Activities

4. Enjoyable and motivating 4.52 0.51 Very High
5. Supports learning and memory 4.52 0.51 Very High
6. Practice and application 4.00 0.71 Moderate
7. Appropriate difficulty 4.00 0.71 Moderate

Perceived Benefits

8. Enhances enjoyment and interaction 4.52 0.51 Very High

9. Improves learning outcomes 4.52 0.51 Very High

10. Vocabulary retention 4.00 0.71 Moderate
Total Mean = 4.31 .59

Table 4 summarized the learners’ satisfaction with the use of Wordwall games in terms of content presentation,
learning activities, and perceived benefits. Students rated the content as highly relevant and easy to understand
(M =452, SD = 0.51), although adequacy for achieving learning objectives received a moderate rating (M = 4.00,
SD = 0.71). Wordwall games were perceived as enjoyable and motivating (M = 4.52, SD = 0.51) and supportive of
memory retention (M = 4.52, SD = 0.51). However, opportunities for practice and the appropriateness of the difficulty
level were rated moderately (M = 4.00, SD = 0.71). Wordwall games were seen as enhancing enjoyment, interaction,
and outcomes (M = 4.52, SD = 0.51), though vocabulary retention was rated moderately (M = 4.00, SD = 0.71). Overall,
the total mean score was 4.31 (SD = 0.59), which indicated a substantial level of satisfaction with Wordwall games as

a digital learning tool.
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Conclusion and Discussion

The findings indicate that Wordwall games have considerable potential to support English vocabulary learning
among ninth-grade Thai EFL students. Students demonstrated a statistically significant improvement in vocabulary
performance from the pre-test (M = 18.58, SD = 4.31) to the post-test (M = 24.39, SD = 3.84), 1(32) = 52.62, p < .001.
This substantial pre—post improvement is consistent with previous research showing that digital game-based learning
(GBL) can facilitate vocabulary acquisition by combining learning activities with interactive and engaging experiences [24].
However, because the present study employed a one-group pre-test—post-test design, the findings should be interpreted
as evidence of substantial improvement following the intervention rather than definitive evidence that Wordwall alone
caused the observed gains. The standardized effect size was very large (Cohen’s d = 9.16). This value, however, should
be interpreted cautiously because it was standardized using the standard deviation of the paired difference scores
rather than the pooled standard deviation of the pre-test and post-test scores. As a result, the magnitude is considerably
larger than effect sizes calculated using the pooled-SD convention commonly reported in literature. Thus, the effect
size indicates a substantial magnitude of change within the sample but should not be interpreted as evidence of an
exceptionally large causal effect of Wordwall. Nevertheless, the significant paired-samples t-test and the magnitude of
the standardized difference together provide evidence of meaningful improvement in students’ vocabulary performance
during the intervention period. In addition to cognitive gains, students reported a high level of satisfaction with the
Wordwall activities (M = 4.31, SD = 0.59), particularly in terms of enjoyment, motivation, and interaction. These findings
support previous research suggesting that GBL can foster interactive and low-stress learning environments that
encourage learner participation and motivation [25]. The positive affective responses observed in this study may be
attributed to the interactive nature of Wordwall, which allows students to participate actively, receive immediate feedback,
and repeatedly engage with target vocabulary. However, the moderate ratings for practice adequacy and difficulty
level suggest that engagement alone may not be sufficient to promote deeper vocabulary learning. Wordwall activities
should therefore be supplemented with structured practice, contextualized language use, and opportunities for students
to apply newly learned vocabulary.

From a theoretical perspective, the findings are consistent with constructivist learning principles, which
emphasize that learners actively construct knowledge through interaction and meaningful learning experiences [26].
The customizable features of Wordwall, including varied activity formats, randomization, repetition, and immediate
feedback, provide opportunities for students to actively retrieve and process vocabulary rather than simply encounter
words passively. Repeated retrieval and exposure may strengthen form—meaning associations, while immediate
feedback can help learners recognize and correct errors. These mechanisms provide a plausible explanation for the
improvement observed between the pre-test and post-test and are consistent with previous research highlighting the
cognitive and affective benefits of digital games in language learning. The findings are particularly relevant to persistent
challenges in vocabulary instruction, including limited retention, insufficient opportunities for retrieval, shallow processing,
and low learner engagement. Digital games can integrate repetition, feedback, interaction, and contextualized learning
opportunities, thereby addressing both cognitive and affective aspects of language learning [27]. In the present study,
Wordwall provided repeated opportunities for learners to encounter and retrieve target vocabulary in an interactive environment.
Such repeated retrieval is important because newly learned vocabulary can be easily forgotten when opportunities for
subsequent review are limited. Therefore, the pedagogical value of Wordwall extends beyond entertainment; when
purposefully integrated into instruction, it can provide a practical mechanism for vocabulary reinforcement and repeated
retrieval [28]. From a pedagogical perspective, Wordwall should be addressed as a complementary instructional tool
rather than a replacement for systematic vocabulary instruction. Teachers can employ Wordwall to introduce, review,
and reinforce vocabulary while combining game-based activities with explicit instruction, contextualized practice,

productive language use, and assessment. Careful customization is also essential. Activities should be aligned with
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clearly defined learning objectives, provide an appropriate level of challenge, and create opportunities for students to
apply vocabulary in meaningful contexts [29]. The moderate satisfaction ratings for practice adequacy and difficulty
level further suggest that teachers need to balance enjoyment and challenge with sufficient repetition and opportunities
for deeper processing. Such purposeful integration can enhance the instructional value of digital game-based learning
while maintaining alignment with intended learning outcomes.

Despite these promising findings, several limitations should be acknowledged. First, the sample consisted of
only 33 ninth-grade students from a specific educational context, which limits the generalizability of the findings to
other Thai EFL learners. Second, the absence of a control or comparison group makes it difficult to determine whether
the observed improvement was attributable exclusively to Wordwall. Other factors, including regular classroom instruction,
maturation, test familiarity, or additional learning experiences, may have contributed to the improvement. Third, although
the study demonstrated significant pre—post gains, it did not employ a delayed post-test; therefore, the findings should
not be interpreted as definitive evidence of long-term vocabulary retention. Future studies should address these limitations
by employing larger and more diverse samples, control or comparison groups, and delayed retention tests. Longitudinal
research would also be valuable for determining whether vocabulary gains are maintained over time. Future research
could further examine the effectiveness of Wordwall in comparison with conventional vocabulary instruction and other
forms of digital game-based learning. Researchers could also investigate whether the use of Wordwall contributes to
broader language outcomes, including reading comprehension, speaking, writing, and communicative competence.
Examining how different levels of task difficulty, frequency of repetition, feedback types, and opportunities for contextualized
vocabulary use influence learning outcomes could provide additional insight into how digital games can be most effectively
integrated into EFL classrooms. Overall, the findings suggest that Wordwall games can serve as an engaging and
potentially effective complement to conventional English vocabulary instruction. The significant pre—post improvement
in vocabulary performance, together with students’ high satisfaction with the activities, indicates that digital game-based
learning can provide meaningful opportunities for active participation, retrieval, repetition, feedback, and motivation.
While the current design does not permit definitive causal conclusions or claims regarding long-term retention, the
findings provide encouraging evidence for the pedagogical potential of Wordwall in Thai EFL classrooms. Accordingly,
teachers are encouraged to use digital game-based activities purposefully, linking them to clear learning objectives and
combining them with structured practice and authentic language use. Further research using stronger experimental
designs, larger samples, and delayed retention measures is needed to establish the durability and broader educational

impact of this approach.
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