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ABSTRACT 
This study aimed to determine the effect of the Educaplay-based Game Based Learning 

model on the learning outcomes of class X students in geography learning on seismic 

material at SMA Negeri 3 Bireuen. This research employed a quantitative approach with 

a One Group Pretest-Posttest Design involving 33 students selected through total 

sampling. Data were collected through multiple-choice tests administered before and 

after treatment and analyzed using descriptive statistics, paired sample t-test, effect size 

analysis, and N-Gain analysis. The results showed a significant difference between 

pretest and posttest scores (p < 0.05). The mean score increased from 57.27 in the pretest 

to 60.61 in the posttest. Effect size analysis indicated a large effect, suggesting that the 

learning model had a strong influence on students' learning outcomes. However, the 

average N-Gain score of 0.0732 was categorized as low. Therefore, it can be concluded 

that the Educaplay-based Game Based Learning model significantly affects students' 

learning outcomes, although further development is needed to optimize learning 

improvement. 
This is an open access article under the CC–BY-SA license. 

 

 
INTRODUCTION  

 Education plays an important role in improving the quality of human resources and preparing individuals 

to face the challenges of the twenty-first century. In the era of globalization and rapid technological development, 

learning is expected to provide meaningful experiences that encourage students to participate actively in the learning 

process. However, learning activities in schools are still frequently dominated by conventional teaching methods 

that emphasize teacher-centered instruction. As a result, students tend to become passive and experience difficulties 
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in understanding the material, which eventually affects their learning outcomes. Therefore, innovative learning 

models are needed to create interactive and meaningful learning experiences. 

Learning outcomes are important indicators used to measure the success of the learning process. 

According to Dewi et al. (2018), learning outcomes reflect students’ abilities after participating in learning activities 

and are influenced by various internal and external factors. One of the external factors affecting learning outcomes 

is the learning model implemented by teachers. Recent studies have shown that innovative learning methods 

contribute significantly to improving students’ achievement and motivation (Nurhajijah, 2025). Therefore, selecting 

appropriate learning models is essential to optimize students’ learning outcomes. 

One of the learning approaches that can be applied is Game Based Learning (GBL). Game Based Learning 

is a learning model that integrates game elements into learning activities to create enjoyable and interactive learning 

experiences (Winatha & Setiawan, 2020). Through this approach, students are encouraged to actively participate in 

learning and develop critical thinking, communication, and problem-solving skills (Wahyuning, 2022). Along with 

technological advancement, various digital platforms have been developed to support the implementation of Game 

Based Learning. One of these platforms is Educaplay, a web-based educational application that provides interactive 

activities such as quizzes, crosswords, matching games, and word searches. The use of Educaplay is considered 

capable of increasing students’ motivation and engagement in learning (Quinde Cristina Páez et al., 2022). 

Several previous studies have demonstrated the effectiveness of Educaplay-based learning. Sepriyanti et 

al. (2024) reported that the use of Educaplay significantly improved students’ learning outcomes. In addition, Risma 

Anita Puriani (2025) found that digital educational games effectively enhanced students’ motivation and academic 

achievement. Similarly, Risa Palupi and Suaedi (2025) concluded that Game Based Learning creates an interactive 

and enjoyable learning environment that encourages active student participation. These findings indicate that game-

based learning has positive impacts on students’ achievement and learning motivation. 

In geography learning, particularly seismic material, students are required to understand complex 

concepts related to earthquakes and their impacts on human life. Such concepts are often difficult to understand 

through conventional teaching methods. Although previous studies have shown positive results regarding the use of 

Educaplay and Game Based Learning, most studies have focused on general subjects and have not specifically 

investigated geography learning, especially seismic material at the senior high school level. Furthermore, studies 

employing a One Group Pretest-Posttest Design to examine the effect of Educaplay-based Game Based Learning on 

students’ learning outcomes remain limited. This condition indicates the existence of a research gap that requires 

further investigation. 

Therefore, this study aims to determine the effect of the Educaplay-based Game Based Learning model 

on the learning outcomes of class X students in geography learning on seismic material at SMA Negeri 3 Bireuen. 

The findings of this study are expected to contribute to the development of innovative learning models and provide 

references for teachers in improving the quality of geography learning and students’ learning outcomes. 

 

METHOD 
This study employed a quantitative approach using a pre-experimental design with a One Group Pretest-

Posttest Design. The study was conducted at SMA Negeri 3 Bireuen during the second semester of the 2025/2026 

academic year. This design was used to determine the effect of the Educaplay-based Game Based Learning model 

on students’ learning outcomes in geography learning on seismic material. 

The population of this study consisted of all class X students at SMA Negeri 3 Bireuen. The sample 

comprised 33 students selected using the total sampling technique. The research instrument was a multiple-choice 

test administered before treatment (pretest) and after treatment (posttest) to measure students’ learning outcomes. 
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Data were collected through achievement tests and analyzed using descriptive and inferential statistics. 

Descriptive statistics were used to determine the mean, minimum score, maximum score, and standard deviation of 

pretest and posttest scores. Inferential analysis was conducted using a paired sample t-test to determine the 

significance of differences between pretest and posttest scores. Furthermore, effect size and normalized gain (N-

Gain) analyses were employed to determine the magnitude of the treatment effect and the improvement in students’ 

learning outcomes after the implementation of the Educaplay-based Game Based Learning model. 

 

RESULTS AND DISCUSSION 
Based on the results of data analysis using IBM SPSS Statistics 26, several findings were obtained 

regarding the effect of the Educaplay-based Game Based Learning model on students' learning outcomes in 

geography learning on seismic material. 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Pretest Value 57.2727 33 5.46164 .95075 

Posttest Value 60.6061 33 4.80195 .83591 

Source: Processed Data Using IBM SPSS Statistics 26 

`The descriptive analysis results showed that the average pretest score was 57.27 with a standard deviation 

of 5.46, while the average posttest score was 60.61 with a standard deviation of 4.80. The total number of respondents 

involved in this study was 33 students. These findings indicate an increase in students’ learning outcomes after the 

implementation of the Educaplay-based Game Based Learning model 

Paired Samples Correlations 

  N Correlation Significance 

One-Sided p 

Pair 1 Nilai Pretest & Nilai Posttest 33 .720 <,001 

                    Source: Processed Data Using IBM SPSS Statistics 26 

Based on the paired samples correlation test, the correlation coefficient was .720 with a significance value of 

< .001. This result indicates a strong relationship between pretest and posttest scores. 

 Paired 

Differences 

    t f Signifcance 

 Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower 

95% 

Confidence 

Interval of the 

Difference 

Upper 

  One-Sided 

p 

Pair 1 

Pretest 

Value – 

Posttest 

Value 

-

3.33333 

3.88641 .67654 -4.71139 -1.95527 -4.927 32 < .001 

Source: Processed Data Using IBM SPSS Statistics 26 

The results of the paired sample t-test showed that the significance value (Sig. 2-tailed) was less than .001 or 

lower than 0.05, with a t-value of -4.927 and 32 degrees of freedom. Therefore, there was a significant difference 
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between pretest and posttest scores, indicating that the Educaplay-based Game Based Learning model significantly 

affected students’ learning outcomes. 

Paired Samples Effect Sizes 

  Standardizera Point 

Estimate 

95% Confidence 

Interval 

Lower Upper 

Pair 1 Nilai Pretest - 

Nilai Posttest 

Cohen's d 3.88641 -.858 -1.253 -.453 

Hedges' 

correction 

3.98056 -.837 -1.223 -.442 

The denominator used in estimating the effect sizes. Cohen's d uses the sample standard deviation of the mean 

difference. Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor. 
Source: Processed Data Using IBM SPSS Statistics 26 

    The effect size analysis showed that Cohen's d was -.858 and Hedges' correction was -.837. These values are 

categorized as large effects, indicating that the implementation of the Educaplay-based Game Based Learning 

model had a strong impact on improving students’ learning outcomes.  
 

Descriptive Statistics 

  N Minimum Maximum Mean Std. Deviation 

NGain 33 -.14 .25 .0732 .09549 

Valid N (listwise) 33         

The N-Gain analysis yielded an average score of .0732, with a minimum value of -.14 and a maximum value 

of .25. Based on the N-Gain criteria, the improvement in students’ learning outcomes was categorized as low.  

 

Discussion 

The empirical results indicate a statistically significant difference between pretest (M = 57.27, SD = 5.46) 

and posttest (M = 60.61, SD = 4.80) scores (t(32) = -4.927, p < .001), confirming that the Educaplay-based Game-

Based Learning (GBL) model meaningfully enhances tenth-grade students’ geography learning outcomes on seismic 

material. This improvement aligns with the foundational principles of GBL, which systematically integrate challenge, 

immediate feedback, and high interactivity to transform passive information reception into active cognitive 

engagement. When learners participate in digital game mechanics, their cognitive processing shifts toward intrinsic 

motivation and exploratory curiosity, rendering abstract and multidimensional earthquake concepts—such as tectonic 

stress accumulation, wave propagation, and magnitude scaling—more accessible and mentally retrievable. 

Educaplay’s architectural design, featuring interactive quizzes, matching exercises, and visual simulations, enables 

students to self-assess their comprehension iteratively without the anxiety typically associated with formal grading. 

This pedagogical transformation resonates with contemporary empirical findings that digitally gamified learning 

environments significantly reduce cognitive load and academic stress while strengthening long-term retention of 

complex socio-scientific content (Winatha & Setiawan, 2020; Wahyuning, 2022; Sepriyanti et al., 2024; Quinde 

Cristina Páez et al., 2022). 

The effect size analysis yielded a Cohen’s d of -0.858 and a Hedges’ correction of -0.837, both statistically 

classified as large effects according to established methodological benchmarks in educational research. The negative 

sign merely reflects the computational direction (pretest minus posttest), while the magnitude unequivocally 

demonstrates that the instructional intervention exerted a substantial and educationally meaningful impact on 

academic achievement. In geography education, particularly for seismology, which requires students to integrate 

spatial reasoning, causal analysis, and risk mitigation strategies, Educaplay’s dynamic visuals and scenario-based 
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gameplay function as cognitive bridges linking abstract textbook theory to authentic geospatial representations. 

Students do not merely memorize terminology; they actively construct conceptual understanding through guided 

spaced repetition and retrieval practice embedded within progressive game levels. This approach directly strengthens 

neural pathways associated with schema formation and conceptual integration, ultimately reflected in higher posttest 

performance. Furthermore, the platform’s instant feedback mechanism allows learners to promptly identify and correct 

misconceptions before erroneous knowledge becomes structurally internalized, a critical advantage in preventing 

persistent geoscientific misunderstandings (Cohen, 1988; Puriani, 2025; Palupi & Suaedi, 2025; Dewi et al., 2018). 

Despite the statistical significance and large effect size, the normalized gain (N-Gain) analysis produced an 

average of 0.0732 (range: -0.14 to 0.25), categorized as low—a finding that demands careful pedagogical and 

methodological interpretation. This relatively modest proportional increase does not invalidate the model’s 

effectiveness; rather, it suggests that relative learning gains have not yet reached the optimal threshold expected in 

long-term competency development frameworks. Several contextual factors may explain this disparity: the 

constrained duration of a single instructional cycle, the inherent cognitive complexity of seismic content requiring 

extended pedagogical pacing to transition from factual recall to higher-order analytical reasoning, and the potential 

presence of a ceiling effect where some students had already approached their maximum baseline understanding prior 

to treatment. Additionally, deploying Educaplay without intensively integrating teacher-led scaffolding, guided 

debriefing sessions, or post-game reflective discussions may constrain knowledge transfer to authentic, real-world 

problem-solving contexts. In quantitative experimental research, low N-Gain values frequently emerge when 

assessment instruments lack sensitivity to subtle cognitive shifts or when treatment intervals are too brief to generate 

proportional academic growth (Sugiyono, 2022; Nurhajijah, 2025; Winatha & Setiawan, 2020; Quinde Cristina Páez 

et al., 2022). 

The partial success of this instructional model is heavily influenced by Educaplay’s technical affordances, 

which strategically align with the cognitive and behavioral profiles of contemporary geography learners. Features such 

as matching puzzles, interactive quizzes, and timed challenges assess not only declarative memory but also associative 

reasoning, spatial cognition, and rapid adaptive responsiveness to learning stimuli. As students navigate digital game 

environments, they unconsciously engage in an exploratory learning cycle that encourages mental experimentation, 

intellectual risk-taking, and autonomous strategy adjustment. The platform’s responsive, visually rich, and intuitively 

structured interface effectively captures the attention of Generation Z learners who possess high digital literacy, 

thereby mitigating the academic fatigue and disengagement commonly associated with conventional lecture-based 

instruction. This elevated engagement level subsequently transforms into intrinsic motivation, wherein students 

participate not due to extrinsic curricular pressure but because the learning experience feels contextually relevant, 

psychologically rewarding, and cognitively stimulating. This phenomenon reinforces the theoretical argument that 

educational gamification, when grounded in sound pedagogical design and aligned with curriculum objectives, can 

serve as a primary catalyst in shifting student passivity into active, self-directed learning agency (Wahyuning, 2022; 

Sepriyanti et al., 2024; Palupi & Suaedi, 2025; Dewi et al., 2018). 

From a practical standpoint, these findings offer strategic implications for geography educators in designing 

more adaptive, technology-enhanced learning ecosystems, particularly when teaching disaster-related content that 

requires integrating conceptual knowledge, practical mitigation skills, and environmental awareness. Teachers can 

leverage Educaplay not merely as a summative assessment instrument but as a formative exploration medium paired 

with local seismic case studies, virtual evacuation simulations, or collaborative data-analysis projects. However, this 

study acknowledges several methodological limitations: the use of a one-group pretest-posttest design without a 

control group makes strict isolation of confounding variables analytically difficult, and the sample of 33 students from 

a single secondary school limits the statistical generalizability of the findings. Furthermore, the analytical focus solely 

on cognitive learning outcomes overlooks critical affective and psychomotor dimensions such as academic self-
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efficacy, collaborative problem-solving, and disaster preparedness attitudes, which are also significantly impacted by 

game-based pedagogical interventions. Therefore, recommendations for future research include employing a quasi-

experimental design with a matched control group, expanding the participant pool across multiple schools with varying 

socioeconomic profiles, integrating mixed-method instruments to capture longitudinal learning dynamics, and 

extending the intervention duration to ensure proportional cognitive gains (N-Gain) are more accurately, 

comprehensively, and reliably measured (Cohen, 1988; Sugiyono, 2022; Nurhajijah, 2025; Winatha & Setiawan, 

2020). 

 

 

CONCLUSION 
Based on the results of the study, it can be concluded that the Educaplay-based Game Based Learning model 

significantly affected the learning outcomes of class X students in geography learning on seismic material at SMA 

Negeri 3 Bireuen. The paired sample t-test results showed a significance value (Sig. 2-tailed) of less than 0.001, which 

was lower than the significance level of 0.05, indicating a significant difference between pretest and posttest scores. 

The average score increased from 57.27 in the pretest to 60.61 in the posttest after the implementation of the learning 

model. In addition, the effect size analysis showed a Cohen's d value of -0.858, indicating a large effect of the treatment 

on students' learning outcomes. However, the average N-Gain score of 0.0732 was categorized as low, indicating that 

the improvement in learning outcomes had not yet reached an optimal level. Therefore, the Educaplay-based Game 

Based Learning model can be considered an effective alternative learning strategy to improve students' learning 

outcomes and encourage active participation in geography learning on seismic material. 
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