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Abstract 
While student engagement often is unstable in vocational EFL settings, Digital 
Game-Based Learning (DGBL) offers a dynamic solution through its interactive 
framework. This study evaluates how the Wayground platform serves as a catalyst 
for boosting self-efficacy among Indonesian vocational students. Using a pre-
experimental one-group pretest-posttest design, we observed 36 tenth-grade 
students majoring in Pharmaceutical Engineering at SMK Negeri 1 Sampang 
(Academic Year 2025/2026). Data collection relied on an EFL self-efficacy 
questionnaire paired with authentic Wayground activity logs. Statistical analysis 
was conducted using the Paired-Samples T-test, which indicated a significant 
increase in self-efficacy (t(35) = -17.955, p < 0.001) with a large effect size (Cohen's 
d = 2.99). The findings indicate that the use of Wayground-based DGBL is 
associated with a substantial increase in vocational students' EFL self-efficacy. 
These results suggest that gamified learning environments may offer a promising 
pedagogical alternative for fostering self-efficacy among vocational EFL students 
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1. Introduction 

Learning English for vocational students is a multifaceted challenge. The underlying 
cause is that vocational students in Indonesia also struggle with language learning, as they 
are not exposed to English as a Foreign Language (EFL) much in their real-world work. This 
challenge is partly attributed to the marginalization of English instruction as vocational 
curricula prioritize technical competency over linguistic proficiency. Consequently, 
restricted vocabulary and mispronunciation become key obstacles that hinder students 
from speaking English fluently (Octaberlina et al., 2022; Purwati et al., 2023). Hence, the 
myriad of ambiguities in English word order and grammar confuse students on how to 
speak English fluently (Menggo et al., 2025; Wulandari et al., 2021). 

Beyond these technical issues, vocational students face profound affective challenges. 
The discrepancy between their technical focus and the required foreign language 
competence often triggers a high affective filter, manifesting as anxiety and feelings of 
inadequacy. To address these psychological barriers, self-efficacy is defined as an 
individual's judgment of their capability to organise and execute the courses of action 
required to attain designated levels of performance (Sirojuddin, 2024; Zhuang, 2023). 
Previous research also suggested that students' self-efficacy can improve learning outcomes 
and motivate them to work harder, especially in learning English. It is a major determinant 
of academic success in English learning, as students with high self-efficacy are more likely 
to achieve better academic results and be more motivated (Anam & Stracke, 2020; Teng et 
al., 2023). One's belief in self-efficacy has an immediate effect on one's motivation to learn 
and was the best predictor, among others, of academic success in school, in a study that 
included Jordanian EFL students (Alogiliy, 2024). Therefore, researchers consider building 
self-efficacy to be urgent as a psychological foundation that enables students to control their 
fear of failure and turn it into motivation to try. With strong self-efficacy, students no longer 
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view English as an academic burden, but rather as a tool to support their professional 
careers. 

Educators have explored various innovative pedagogical strategies to cultivate this 
vital self-efficacy. The integration of Digital Game-Based Learning (DGBL) via the 
Wayground platform is one promising approach. This methodology is strategically chosen 
because it offers a low-risk environment in which students can engage in trial-and-error 
without fear of public failure (Kazu & Kuvvetli, 2023; Liu et al., 2025). By shifting the focus 
from formal evaluation to immersive gameplay, DGBL effectively lowers the students' 
affective filter, reducing the language anxiety commonly found in vocational settings.  

To understand how DGBL specifically influences vocational students, it is essential to 
examine the four primary sources of self-efficacy (Bandura, 1997; Resnick, 2023; Schunk & 
DiBenedetto, 2021). First, mastery experiences are facilitated through Wayground’s tiered 
challenges. By completing linguistic tasks, students achieve micro-wins. These repeated 
successes provide authentic evidence of their capabilities (Teng et al., 2023). This 
experience is gradually replacing their history of academic struggle with a sense of 
competence. Second, vicarious experiences occur through the platform's social and avatar-
based features. When vocational students observe their peers with similar backgrounds and 
challenges successfully navigating English tasks on the leaderboard, it fosters the belief that 
they can achieve similar success (Alogiliy, 2024). Third, verbal persuasion is integrated 
through the platform's instant feedback mechanism. When students complete tasks, 
Wayground provides immediate positive reinforcement and encouragement. This 
application serves as digital verbal support to strengthen their belief in their abilities. This 
constant validation is crucial for vocational students who lack encouragement in traditional 
environments (Mantooth et al., 2021; Rayyan et al., 2024). Fourth, DGBL addresses 
physiological and affective conditions by transforming the stressful exam environment into 
a low-stress, enjoyable experience. It reduces physical symptoms of stress, such as racing 
thoughts or hesitation, by replacing them with the excitement of playing games. Students 
can approach English learning with a more positive emotional state, which, in turn, 
strengthens their self-efficacy (Teng, 2024; Zhao, 2022). 

On top of that, Wayground serves as a medium for verbal persuasion by providing 
immediate, constructive feedback. Unlike traditional classroom environments, feedback 
may be delayed or anxiety-inducing; the automated reinforcements and rewards in the 
game act as continuous social persuasion that encourages persistence (Khaldi et al., 2023). 
The platform addresses students' physiological and affective states. The vocational students 
often associate English with high levels of anxiety. This anxiety often acts as a significant 
barrier to learning; however, the immersive, ludic (playful) nature of Wayground reduces 
this affective filter, lowering stress levels and fostering a positive emotional state (Yu & 
Abdullah, 2025). By optimising these four sources, Wayground creates a holistic 
psychological environment that builds vocational students' confidence in using English in 
professional contexts. 

Wayground represents a significant digital evolution of the Quizizz platform, 
transitioning from a conventional question-and-answer interface to a sophisticated 
environment. This platform facilitates Digital Game-Based Learning (DGBL) by offering an 
immersive Wayground. Students can navigate virtual spaces to complete linguistic 
challenges. Unlike Quizizz, Wayground emphasizes spatial engagement and contextualized 
tasks, which are crucial for vocational students who need practical application of English. 
By lowering performance anxiety and providing immediate feedback through interactive 
game elements, such as badges and real-time rewards, Wayground creates a safe space for 
students to build their self-efficacy and linguistic competence simultaneously. Empirical 
evidence suggests that students who learned vocabulary with Quizizz significantly 
outperformed those in the traditional instruction group (Kazu & Kuvvetli, 2023). In 
addition, educators can promote students' motivation by introducing game components 
such as point systems, badge rewards, and leaderboards into the learning process to create 
a sense of competitiveness and positive emotions in learning (Khaldi et al., 2023). 
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Previous Research shows that implementing DGBL, such as the Wayground platform, 
in English-language instruction in vocational schools can significantly enhance students' 
self-efficacy, thereby improving their language competence and workplace confidence. For 
example, a Chinese study of struggling vocational students found that listening games were 
highly effective in improving listening skills and motivation to learn, thereby building self-
efficacy in learning (Yu & Abdullah, 2025). In addition, according to Setyowati et al. (2025), 
the game-based approach in English language learning in vocational schools significantly 
improved students' test scores compared to the traditional lecture method.  

However, in vocational education, the benefits of Wayground as DGBL on self-efficacy 
and language proficiency among EFL students remain largely unexplored. Most Research 
focuses on EFL contexts in general or specific groups, such as disadvantaged students, 
whereas Research on language proficiency in vocational education settings is scarce (Jia et 
al., 2025). Furthermore, although many studies have examined various DGBL tools and 
ways, none have examined or discussed Wayground (Chu et al., 2023; Liu et al., 2025). 

Responses to DGBL have not been thoroughly investigated due to the diverse 
vocational backgrounds of EFL students. Cabrera-Solano (2022) highlights that Research 
often groups EFL students learning English without distinguishing the specific vocational 
field or career path they pursue. Comparative Research is necessary to investigate how 
students from various vocational backgrounds, such as engineering, business, or health, 
engage with DGBL and determine whether vocational training can affect DGBL acceptance 
and effectiveness (Bakan et al., 2022). In addition, much of the Research on this topic has 
been conducted in public schools or universities, leaving a gap in information on how to 
implement it in vocational training institutions effectively (Pan et al., 2025). 

This study is essential, as the self-efficacy of Indonesian EFL students at vocational 
high schools should be significantly improved to acquire English skills and be ready to work. 
Given the numerous obstacles to studying English, educators should implement highly 
engaging, innovative approaches. While much of the previous research on DGBL has been 
conducted in general public schools or universities, leaving a gap in information on how to 
implement it in vocational training institutions effectively (Dahalan et al., 2024), this study 
addresses this gap by specifically using Wayground, a novel DGBL platform tailored to the 
unique psychological and technical needs of vocational students. Unlike standard gamified 
tools, Wayground's immersive spatial design offers a distinct pedagogical approach to 
fostering self-efficacy in a specialized vocational context. Based on the identified gaps, this 
study aims to examine the extent to which the implementation of Wayground-based Digital 
Game-Based Learning is associated with changes in the self-efficacy of Indonesian 
vocational high school students in learning English as a Foreign Language. Accordingly, this 
study hypothesizes that there is a statistically significant difference in students' EFL self-
efficacy scores before and after the implementation of Wayground-based Digital Game-
Based Learning. Therefore, this study offers promising implications for enhancing 
curriculum and pedagogy in vocational education, particularly in EFL. 

2. Method 

2.1. Design  

This study employed a one-group pre-test and post-test pre-experimental design. 
Specifically, this study falls under the pre-experimental design category, as it involves a 
single group observed before and after the treatment without a control group for 
comparison (C.-A. Chen et al., 2021). This design was intentionally selected to evaluate the 
preliminary impact of the Wayground platform within an intact class setting, where 
practical and administrative constraints precluded the use of a randomized control group. 
This approach was chosen to measure the catalytic effect of Digital Game-Based Learning 
(DGBL) on students' self-efficacy by comparing baseline data with post-intervention results. 
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Integrating self-reported questionnaires and objective digital activity logs enabled us to 
triangulate data sources for validity (Stamenkov, 2023). 

2.2. Participants and Procedure 

The respondents were 36 tenth-grade students majoring in Pharmaceutical 
Engineering at SMK Negeri 1 Sampang, Indonesia, during the 2025/2026 academic year. 
One intact class was purposively chosen with high language anxiety and little exposure to 
English-speaking practices in vocational contexts. 

The intervention procedure was carried out over four weeks, divided into eight 
sessions (90 minutes per session). The intervention followed a Quest-based learning flow 
divided into three main phases. The first phase was the diagnostic stage, during which 
students completed a pre-test questionnaire and received orientation on navigating the 
Wayground platform. The second phase is the implementation stage, during which English 
procedural text material is delivered through Wayground. In this phase, the four pillars of 
self-efficacy are activated: students complete tiered missions to build a sense of 
competence, observe their peers' progress through a leaderboard (vicarious), receive 
instant feedback from the system (persuasion), and learn in a fun environment to reduce 
stress (physiological conditions). The final phase is the evaluation stage, during which 
students complete a post-test questionnaire, and researchers extract activity log data from 
the system. The research was divided into three phases: diagnostic, implementation, and 
evaluation, as shown in Figure 1. 

  
Figure 1. The Three-Phase Research Procedure: Transitioning from Diagnostic to 

Evaluation 
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2.3. Instruments 

The research data were gathered using two main tools to provide the broadest 
reflection of the self-efficacy enhancement process. The first questionnaire was the EFL Self-
Efficacy Questionnaire (ESEQ), comprising 30 items measured on a 5-point Likert scale. This 
questionnaire was modified from Bandura's (2006) validation scale, with items specifically 
formulated for the four sources of self-efficacy: mastery experience, vicarious experience, 
verbal persuasion, and physiological state. This instrument demonstrated good internal 
consistency, with a Cronbach's alpha coefficient of 0.81. The second tool is the Wayground 
Activity Logs, an automated log from bots recording the completion of mission levels, point 
values, and badges achieved, as objective evidence that humans are engaging in learning. 

2.4. Data Analysis 

The collected quantitative data were analysed using SPSS Statistics 26. The first step 
was the normality test to assess data distribution using the Kolmogorov-Smirnov and 
Shapiro-Wilk tests. According to these test results, if the data were normally distributed, a 
Paired-samples T-test would be applied; and if not (p <. 05), the non-parametric Wilcoxon 
Signed-Rank Test will be used to test the statistical difference of the score changes. To 
prove the catalyst claim, the researcher calculated the Effect Size using Cohen's 
benchmarks. Sample size was calculated using power analysis with the G*Power program. 
Based on a paired t-test with alpha = 0.05 and beta = 0.80, the minimum sample size was 
estimated at 34 for a medium effect size (d_z = 0.5). With 36 students, the study had an 
adequate sample size to achieve statistical power and maintain a margin of error against 
potential data discrepancies or outliers that may arise during the research. 

3. Results  

The results present the research findings derived from the research data and 
hypotheses. The results and discussion section can be divided into several sub-sections. 

3.1. Descriptive Statistic and Assumption Test 

Before conducting the hypothesis test, descriptive analysis was performed to compare 
students' self-efficacy scores in the pre-test and post-test. The descriptive results from 
Table 1 indicate that students' mean self-efficacy score increased from 42.22 (pre-test) to 
90.00 (post-test), suggesting a substantial improvement after using Wayground. 

 

Figure 2. Pre-test mean vs. Post-test mean 

Figure 2 clearly shows a significant increase in the post-test mean score relative to the 
pre-test mean score, indicating that Wayground GBL had a significant impact on students' 
self-efficacy. 
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Table 1. Descriptive Statistics of Students' Self-Efficacy 
Variable N Minimum Maximum Mean Std. Deviation 

Pretest_Wayground_to_Self-Efficacy 
Posttest_Wayground_to_Self-Efficacy 

36 
36 

20 
50 

70 
100 

42.22 
90.00 

11.979 
14.541 

To ensure the validity of the statistical analysis, a normality test was performed on the 
difference scores (d) between the pre-test and post-test results. This procedure follows the 
recommendation to test the distribution of the change rather than the raw datasets 
separately. As shown in Table 2, the Shapiro-Wilk test yielded a significance value of .121 
(p > 0.05), indicating that the gain scores are normally distributed. Consequently, the data 
met the assumption for parametric analysis. The normality test is shown in Table 2. 

Table 2. Tests of Normality 
Variable Kolmogorov-

Smirnov Statistic 
df Sig. Shapiro-Wilk 

Statistic 
df Sig. 

d_Score .111 36 .200* .952 36 .121 

 

Based on the Shapiro-Wilk test, because the sample size was only 36 in Table 2, the p-

value for d_score was 0.121 (p > 0.05). These results indicate that the gain scores are 

normally distributed, thus fulfilling the assumption for parametric statistical analysis. Next, 

a Paired-Sample T-test was used to determine whether there was a statistically significant 

difference in students' EFL self-efficacy before and after the intervention. 

3.2. Hypothesis Testing 

To examine whether there is a significant difference between the pre-test and post-
test self-efficacy scores, the Paired-Sample T-test was used. 

Table 3. Paired Sample T-test Results 
 

 
The results of the paired-samples t-test, shown in Table 3, indicate that students' self-

efficacy scores in English as a foreign language (EFL) increased significantly after the 
intervention. The mean difference between the pre- and post-tests was -47.778, which 
indicates a substantial increase in confidence. Statistical analysis shows that t(35) = -17.955, 
p < 0.001. To measure the magnitude of this intervention, Cohen's d was calculated (d = 
2.99), indicating a considerable effect size. These findings support the research hypothesis, 
confirming that implementing Wayground Digital Game-Based Learning has a statistically 
significant positive impact on the confidence of Indonesian vocational high school students 
in learning English. 

The primary objective of this research was to examine whether Wayground-based 
game learning could enhance Indonesian vocational students' self-efficacy in learning 
English as a foreign language (EFL). The findings provide strong evidence that the 
intervention was effective, as indicated by both descriptive and inferential analyses. 

The descriptive statistics indicated that students' self-efficacy had increased 
significantly. First, the pre-test mean score was 42.22, and the standard deviation (11.979), 
indicating that students generally had a low to moderate level of English confidence at the 

 

Paired Differences 

t df 

 

Mean 
Std. 

Deviation 
Std. Error 

Mean 

95% Confidence Interval 
of the Difference 

Sig. 

Lower Upper 

Pair 1 
Pre-test – 
Post-test 

-47.778 15.966 2.661 -53.180 -42.376 -17.955 35 .000 
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beginning of learning. The post-test mean score increased significantly to 90.00, with a 
greater standard deviation (14.541), following the intervention. This rise is indicative of 
overall growth in self-efficacy and reflects increased differentiation in students' self-efficacy 
beliefs, with some benefiting more than others from the Wayground experience. Second, 
normality tests confirmed that the d_score data were normally distributed (Shapiro–Wilk = 
.952, p = .121). Based on this, a Paired-Samples T-test was used, which indicated a clear, 
statistically significant difference between pre-test and post-test scores (t(35) = -17.955). 
This finding is consistent with the conjecture that Wayground has a strong influence on self-
efficacy. 

 
Table 4. Wayground Activity Logs (Pre–Remedial vs. Final Attempt) 

Score Range Attempt 1 (n) Attempt 1 (%) Final attempt (n) Final attempt (%) 
≤ 50% 2 5.6% 0 0% 
60% 3 8.3% 0 0% 
70% 3 8.3% 0 0% 
80% 8 22.2% 0 0% 
90% 7 19.4% 0 0% 

100% 13 36.1% 36 100% 
Total 36 100% 36 100% 

  
This activity log data is objective evidence rarely found in previous studies, which 

typically rely on questionnaires. According to Table 4 of the Wayground activity logs, there 
was a difference in results between the first and last trials. Only 13 of 36 (36.1%) students 
completed the examination successfully on the first attempt, with a score of 100%. The rest 
had gotten scores between 50% and 90%.  

Students who achieved less than 80% were asked to attend reinforcement sessions 
and encouraged to retry the activity to ensure mastery of the content. Therefore, 100% of 
the 36 students obtained a final grade of 100% after the last attempt. These findings 
indicated that Wayground's game-based learning design was effective not only in 
promoting engagement but also in achieving the learning goal for every student. This 
objective mastery, as evidenced by the activity logs, likely contributed to the significant 
increase in students' self-efficacy scores, as successful performance experiences are a 
primary source of self-efficacy. 

4. Discussion 

From a pedagogical perspective, the significant increase in students' self-efficacy is not 
merely an effect of technology use but rather the result of creating a game-based 
environment, such as Wayground, that specifically addresses the psychological needs of 
vocational school students. These results confirm the motivational theory proposed by 
Jurado Enriquez et al. (2025). Additionally, this study makes a unique contribution by 
triangulating subjective psychological perceptions with objective behavioral evidence 
through digital activity logs (Kazu & Kuvvetli, 2023). The integration of this data shows that 
the surge in student self-efficacy is rooted in a real Mastery Experience, where the respawn 
and retry systems in the game turn linguistic failures under social pressure into technical 
opportunities that can be mastered without anxiety or fear (Alsswey & Malak, 2024; Y. Chen 
et al., 2022). Thus, Wayground acts as an instructional medium and a psychological 
laboratory that validates student competence through digitally measurable mission 
achievements. 

The Wayground activity log data in Table 4 shows a significant jump from 36.1% of 
students mastering the material in the first experiment to 100% in the final experiment. 
This achievement is clear evidence of Mastery Experience, which is the strongest source of 
self-efficacy according to Bandura's theory (Bandura, 2006; Tecedor, 2024). This reality 
contrasts with traditional classrooms, where failure is often seen as the end. The respawn-
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and-retry mechanism in the game has turned language errors into a series of micro-wins 
that motivate students to keep trying (Mauroner, 2019). For vocational high school students 
who are often stressed by rigid assessments, this approach is crucial; the platform has 
successfully rebranded English from a daunting academic subject into a practical technical 
tool, effectively lowering their mental barriers or affective filter (Liu et al., 2025; Patrick, 
2019). 

An interesting finding in this study is a shift in students' focus, from being burdened 
by abstract grammar theory to a greater emphasis on completing practical missions in 
pharmacy. By linking English directly to work procedures, vocational school students now 
view the language as a fundamental technical tool, rather than an academic burden 
irrelevant to their future (Purwati et al., 2023). This practical relevance psychologically 
reduces stress levels and improves students' physiological conditions. When English is seen 
as a professional necessity, their anxiety decreases, allowing self-efficacy to develop more 
naturally in a vocational environment (Teng, 2024). 

In addition, the increase in post-test score variability (SD = 14.541) compared to the 
pre-test (SD = 11.979) indicates that all students improved, although at different rates. This 
difference indicates the presence of vicarious experience, in which students who see their 
peers complete missions in the game serve as motivators for others, a phenomenon that 
cannot be replicated through teacher-centered teaching (Eltahir et al., 2021; Pan et al., 
2025). 

In addition to these three factors, the element of Verbal Persuasion also appears 
through the instant feedback system on the Wayground platform. Unlike regular classes, 
where teachers often only provide corrections at the end of the lesson, this game system 
immediately responds to every student action, whether through appreciation during the 
process or instructions when they succeed or fail. Because this feedback is automatically 
and objectively provided (without judgment) by the system, it reassures students that they 
can correct their mistakes and complete tasks (Cabrera-Solano, 2022; Khaldi et al., 2023). 
The combination of rapid responses and a relaxed learning environment strengthens 
students' confidence in their abilities, ultimately leading to a significant increase in 
statistical scores in this study. 

This study has significant pedagogical implications for the development of vocational 
education, particularly in the context of learning English as a foreign language (EFL). 
Theoretically, the success of this intervention demonstrates that self-efficacy is not merely 
a situational assessment but a psychological foundation that the right learning environment 
can shape. By integrating Bandura's four pillars of self-efficacy into the Wayground 
platform, mastery experiences, social modeling, verbal persuasion, and anxiety reduction, 
educators can transform rigid traditional instruction into a more student-centered learning 
experience.  

Contextualizing English in technical procedures through digital simulations, for 
example, in pharmacy missions, shows that the relevance of language material to future 
professional needs is a key factor in motivating students in vocational education. In 
addition, the repetition system found in games encourages attitude change, where failure is 
no longer a definitive obstacle, but rather a learning process to master the material. 
Therefore, this study highlights the strategic integration of gamification mechanisms (game 
elements) into professional curricula to develop students' resilience and confidence in their 
professional communication skills. 

Although the results are promising, this study has several limitations that should be 
considered in future research. First, the pre-experimental design with a single group and no 
control group weakens the ability to draw causal conclusions, as changes in perceived self-
efficacy scores may be influenced by factors beyond the Wayground platform. Second, 
because this study was limited to 36 students from a specific major (Pharmaceutical 
Engineering) at SMK Negeri 1 Sampang, the results cannot be generalized to other 
vocational fields or to different majors such as business or mechanical engineering. The 
increase in standard deviation on the post-test indicates that learning speeds varied, which 
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explains why attributes such as basic digital literacy levels or individual learning style 
preferences were not considered in this study. Overall, the four-week intervention on which 
this study is based is only a snapshot of short-term effects, so further research is needed to 
assess whether this increase in self-confidence can be maintained in the long term. 

5. Conclusion 

This study investigated the impact of Wayground as a catalyst for enhancing students' 
self-efficacy in learning English within a vocational context. The findings provide strong 
empirical support within the study context that integrating Wayground into the curriculum 
significantly elevates students' confidence, motivation, and self-regulation. By converting 
procedural text lessons into immersive digital quests, the platform supported a clear shift 
from relatively low confidence at the start to a consistently high level of task competence 
within the game-based learning context, as evidenced by all activity records showing a 
100% completion rate.  

The findings suggest that students no longer view English as a daunting academic 
obstacle but as a teachable technical skill, further preparing them for real-world 
professional discourse in the field of pharmaceuticals. From an educational standpoint, the 
study strengthens the case for self-efficacy as a critical determinant of learning success, 
especially for vocational students, who are often thought to have a high affective filter. By 
engaging Bandura's four pillars of self-efficacy, particularly through iterative mastery and 
vicarious peer modelling, Wayground enables students to own their learning journey. It 
indicates that DGBL is not simply an amusement medium; rather, it is a psychological 
medium that nurtures a willingness for long-term language learning.  

In summary, the evidence clearly positions Wayground as an accessible and relevant 
approach for teachers seeking to align technology knowledge with language confidence. 
These interactive tools need to be incorporated into Indonesian vocational education, 
where access to real English is severely limited, to change learners' beliefs and enhance 
their academic performance. Although individual variables such as digital literacy remain 
to be considered in future studies, the present study provides evidence that gamified 
contexts have a substantial effect on promoting a "can-do" attitude among the 21st-century 
global workforce. 
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