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Abstract: The development of digital learning media is essential in improving elementary school students’ digital 
numeracy skills. This study aims to analyze the practicality of gamification-based VPDLS media and examine its 
association with elementary school students’ digital numeracy achievement. A descriptive quantitative approach 
with comparative analysis was employed. The research involved 343 elementary school students from eight 
schools. Data were collected using a digital numeracy essay test and a media practicality questionnaire based on 
the Technology Acceptance Model. Instrument validity and reliability were analyzed using SmartPLS, while 
descriptive statistics and ANOVA were conducted using SPSS. The results showed that the VPDLS media 
demonstrated high practicality, with students perceiving it as easy to use, practical, and comfortable for learning. 
Students’ digital numeracy scores also showed relatively high achievement, with significant differences among 
schools. The ANOVA results confirmed that both media practicality and digital numeracy achievement varied 
significantly across learning contexts. These findings indicate that gamification-based VPDLS media has the 
potential to support students’ engagement in digital numeracy learning, although the results should be 
interpreted cautiously because the study employed a descriptive quantitative design. In addition, the high level 
of practicality contributes to students’ acceptance and consistent use of digital learning media. The results are 
expected to support teachers and educational practitioners in designing effective and user-friendly digital 
learning media. This study provides empirical evidence regarding the practicality and potential contribution of 
gamification-based VPDLS media in supporting digital numeracy learning at the elementary school level. 
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INTRODUCTION 
The development of digital technology has brought significant changes to learning practices 
in elementary schools, particularly in the use of digital learning media that support 
interactive, context-based mathematics learning (Zhao et al., 2021). The integration of 
technology into mathematics learning has been shown to enhance students' cognitive 
engagement and improve the quality of classroom learning interactions (Boateng et al., 
2024). Digital learning environments also provide opportunities for students to explore 
mathematical ideas through more dynamic and visual representations. These developments 
highlight the growing importance of technology-supported learning in improving 
mathematics education at the elementary level. 
 
However, the effectiveness of digital media use is greatly influenced by the suitability of the 
media to the developmental characteristics and learning needs of elementary school 
students (Fitriani et al., 2025). Learning media that are not designed according to students' 
cognitive levels may reduce their motivation and engagement during the learning process. 
Therefore, selecting appropriate learning media is an essential factor in supporting optimal 
numeracy learning (Kaban et al., 2023). Properly designed digital learning tools can help 
students better understand mathematical concepts and apply them in meaningful learning 
situations.  
 
Despite advances in educational technology, Indonesian students' numeracy skills remain 
low by international standards. The PISA average numeracy score in Indonesia is 366, and 
about 82% of students fall short of minimum competence (OECD, 2022). This low level of 
numeracy skills limits students' ability to understand and apply mathematical concepts in 
everyday contexts (Kusuma et al., 2025). Consequently, this situation underscores the need 
for more effective learning strategies to improve elementary school students' numeracy 
skills (Daelia et al., 2025). 
 
To improve numeracy learning, the gamification approach is widely used because it 
integrates game elements to increase student motivation and engagement in mathematics. 
Gamification is widely recognized for creating a more engaging learning atmosphere that 
encourages active student participation in understanding numeracy concepts (Fodale, 2025). 
Several studies show that gamification positively contributes to elementary school students' 
understanding of mathematical concepts (Tonioka et al., 2025). Thus, gamification is seen as 
a relevant approach to support digital numeracy learning, in line with today's students' 
characteristics (Pan et al., 2026). 
 
Previous studies show that research on gamification in mathematics learning still focuses 
more on student motivation and engagement. At the same time, analyses of the 
effectiveness and practicality of the media remain relatively limited (Carolina et al., 2020).  
Gamification is a potential approach to improve the quality of the learning process, but its 
success is greatly influenced by the design of the media and its suitability to students' 
characteristics (Sailer & Homner, 2020). On the other hand, research specifically linking 
gamification to digital numeracy in elementary school students has not been widely 
conducted. 
 
This condition indicates a need for research that empirically and comprehensively examines 
the quality of numeracy learning media (Jutin & Maat, 2024). Based on this background, this 
study focuses on analyzing the practicality and potential contribution of gamification-based 
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VPDLS (Virtual Platform Digital Learning System) media in supporting digital numeracy 
learning among elementary school students. The Virtual Platform Digital Learning System 
(VPDLS) is a web-based digital learning platform designed to support elementary school 
students in learning numeracy through interactive digital activities. The platform integrates 
mathematical learning materials, digital exercises, and gamification elements that aim to 
increase students' engagement during the learning process. 
 
The VPDLS platform integrates several gamification elements to enhance student 
engagement during learning activities. These elements include a points system, learning 
challenges, interactive quizzes, and immediate feedback after students complete learning 
tasks. Through this system, students can access learning materials, solve contextual 
numeracy problems, and monitor their learning progress during the learning process. As 
shown in Figure 1, the platform begins with a main interface that allows students to start the 
learning process by selecting the learning menu. After entering the platform, students can 
select several topics related to two-dimensional shapes that can be studied sequentially 
according to their learning progress. This structured navigation helps students explore 
mathematical concepts more independently while maintaining an organized learning flow. 
 

Figure 1. Main Interface of The VPDLS Platform 
 

The learning materials presented in the platform are designed with visually engaging 
explanations and interactive components to help students understand geometric concepts 
more clearly. As shown in Figure 2, the platform provides complete learning materials about 
two-dimensional shapes accompanied by attractive visual displays. One of the key features 
included in this section is a geometry calculator that allows students to calculate the 
perimeter and area of shapes by entering the required numerical values. This feature helps 
students verify their manual calculations while strengthening their conceptual 
understanding of geometric formulas in a digital learning environment. 
 

Figure 2. Interactive Geometry Learning Module 
 

In addition to providing learning materials, the platform also includes an evaluation module 
designed to assess students' understanding after completing the learning activities. As 
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shown in Figure 3, students are required to answer evaluation questions directly within the 
platform to measure their comprehension of the material. After completing the questions, 
the system automatically displays the evaluation results so that students can immediately 
see their performance. This immediate feedback mechanism helps students reflect on their 
understanding and encourages them to improve their learning outcomes. 
 

 
Figure 3. Digital Numeracy Evaluation Module 

 
Through the integration of learning materials, interactive tools, and digital evaluation 
features, the VPDLS platform aims to create a more engaging learning environment for 
elementary school students and support the development of digital numeracy skills. 
Therefore, this study examines students' perceptions of the practicality of the VPDLS media 
and explores its relationship with students' digital numeracy achievement. This study also 
contributes to the literature by examining the practicality of gamification-based digital 
learning media and analyzing its association with students’ digital numeracy achievement 
across different school contexts. 
 

THEORETICAL FRAMEWORK 

Digital numeracy is understood as students' ability to understand, use, and interpret 
numerical concepts in meaningful ways within digital technology contexts (Sari et al., 2025). 
In the context of basic education, digital numeracy is an essential competency because 
students begin to interact with various technology-based numerical representations in their 
daily learning activities (Anggun et al., 2025). Empirical studies show that strengthening 
digital numeracy from the elementary school level contributes to improving students' 
academic readiness for the next level of education. Therefore, digital numeracy includes 
numeracy skills, logical reasoning, and adaptive abilities in using technology to solve 
mathematical problems in context (Kusumawardani et al., 2025). 

In supporting the development of digital numeracy skills, digital learning media serve as a 
means of bridging abstract mathematical concepts with more concrete and visual learning 
experiences (Jutin & Maat, 2024). Research shows that appropriate digital media for 
elementary school students can increase cognitive engagement and understanding of 
numeracy concepts (Yusri & Zainal, 2025). Digital learning media not only serve as tools but 
also as strategic components in improving the quality of numeracy learning. 

In the context of digital learning media, gamification is the application of game elements to 
learning activities to increase student motivation and engagement (Gini et al., 2025). The 
gamification approach allows students to be actively involved through mechanisms of 
challenges, rewards, and feedback that encourage continuous participation in mathematics 
learning (Mattar et al., 2025). Research results show that gamification can increase students' 
emotional and cognitive engagement in numeracy learning (Sari et al., 2025). Therefore, 
gamification is considered relevant for supporting digital numeracy learning that aligns with 
the characteristics of elementary school students (Gini et al., 2025). 
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In evaluating learning quality, the effectiveness of learning media is understood as the extent 
to which learning objectives are achieved, as reflected in student learning outcomes 
(Ramdhani et al., 2024). Effective learning media can help students understand numeracy 
concepts more deeply through structured and meaningful learning experiences (Salam et al., 
2024). Research shows that the effectiveness of digital media is greatly influenced by the 
suitability between media content and mathematical learning objectives (Keji, 2024). 
Therefore, media effectiveness is a key indicator in assessing the success of using digital 
media in elementary school students' numeracy learning (Hermita et al., 2023). 
In addition to effectiveness, the practicality of learning media refers to the ease with which 
students use them in their daily learning process (Hermita et al., 2023). Practical learning 
media allow students to use the platform independently without significant technical 
difficulties, so their learning focus remains on numeracy material (Rostika et al., 2025). 
Research shows that the practicality of media affects students' acceptance and comfort with 
using digital learning media (Linus et al., 2025). Thus, the practicality of media is an essential 
indicator in assessing the quality of learning media use in elementary schools (Rostika et al., 
2025). 

Based on these perspectives, the implementation of gamification-based digital learning 
media is expected to influence students’ perceptions of media usability and learning 
experiences. In the context of this study, gamification elements implemented in the VPDLS 
platform are expected to increase students’ engagement when interacting with digital 
learning activities. Increased engagement may influence students’ perceptions of usefulness 
and ease of use as described in the Technology Acceptance Model (TAM). When students 
perceive the platform as useful and easy to use, they are more likely to participate actively in 
learning activities, which may support the development of their digital numeracy skills. 

Gamification-based VPDLS media are understood to have the potential to enhance students' 
digital numeracy skills through interactive, meaningful learning experiences (Dewi et al., 
2025). In this regard, the effectiveness of the media is reflected in students' achievement of 
numeracy learning outcomes after using the media (Erviana & Sepriansyah, 2024). At the 
same time, the practicality of the media shows the extent to which the media can be used 
easily and consistently in everyday learning (Linus et al., 2025). Therefore, this theoretical 
framework provides a conceptual basis for analyzing the relationship between the 
practicality of gamification-based VPDLS media and students’ digital numeracy achievement 
in elementary school learning contexts (Rostika et al., 2025). 

METHODS 

Research Design 

This study employed a descriptive quantitative approach with comparative analysis to 
examine the practicality of gamification-based VPDLS media and its association with 
students’ digital numeracy achievement. This approach was chosen because it allows 
researchers to describe students’ learning outcomes and perceptions using numerical data 
and to compare the results across different schools through statistical analysis (Creswell & 
Creswell, 2023). Through this approach, students’ learning achievements and media 
practicality levels are presented as averages, percentages, and comparative test results.  
 
Therefore, this study focuses on describing and comparing learning outcomes following the 
implementation of VPDLS media in natural classroom settings (Nwabuko et al., 2024).  The 
implementation of the VPDLS platform was conducted during mathematics learning 
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activities on two-dimensional shapes. The platform was integrated into regular classroom 
instruction for several learning sessions, allowing students to access learning materials, 
complete interactive tasks, and receive immediate feedback through the system. 
 

Sample 

The research subjects were elementary school students who participated in digital numeracy 
learning using gamified VPDLS media. The participants were selected using a total sampling 
technique, in which all students who participated in the implementation of the VPDLS 
platform during mathematics learning activities were included as research participants. The 
research sample comprised 343 students, including 174 males and 169 females. Total 
sampling was applied because all students involved in the learning activities using the VPDLS 
platform were included in the study. Adequate sample size and diversity are essential in 
quantitative research to improve data representation and strengthen the generalization of 
research findings in similar learning contexts (Ahmed, 2024). 
 

Data Collection 

Data collection was conducted using two instruments, namely a numeracy test and a media 
practicality questionnaire. The numeracy test was used to measure students' understanding 
of digital numeracy concepts after participating in learning using VPDLS media. The test was 
designed as essay questions because it could reveal students' conceptual understanding and 
reasoning abilities in greater depth. Meanwhile, the media practicality questionnaire was 
used to obtain data on students' perceptions of the ease of use, usefulness, and acceptance 
of digital learning media (Garcíaa et al., 2024). 
 
The digital numeracy test consisted of essay-based tasks designed to assess several aspects 
of students’ numeracy competence. The assessment tasks were designed to represent 
several numeracy competencies, including understanding geometric concepts, applying 
perimeter and area formulas, and solving contextual mathematical problems related to two-
dimensional shapes. The use of essay-based tasks allows students to demonstrate their 
reasoning processes and problem-solving strategies more clearly, which are essential 
components of numeracy competence in elementary mathematics learning. 
 
The validity of the numeracy test instrument was examined using item analysis based on 
students’ responses, which determined item validity by calculating the correlation between 
each item score and the total test score.  Items with correlation coefficients above 0.70 were 
considered valid and suitable for measuring students’ digital numeracy skills (Isaac & Uwaks, 
2022). The results showed that all assessment tasks met the minimum validity criterion, 
indicating that the instrument was appropriate for measuring students’ digital numeracy 
skills (Sheptian et al., 2024). 
 
The media practicality questionnaire was developed based on the Technology Acceptance 
Model construct, which includes perceived ease of use, perceived usefulness, attitude, 
behavioral intention, satisfaction, and acceptance. The questionnaire used a five-point Likert 
scale, with scores ranging from 1 (strongly disagree) to 5 (strongly agree). The use of a five-
point Likert scale was intended to increase the sensitivity with which students' attitudes and 
perceptions regarding digital learning media could be measured. This scale also facilitated 
the descriptive analysis and interpretation of quantitative data (Kim et al., 2025). 
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Before use, the media practicality questionnaire was tested for validity and reliability using 
factor loadings and Cronbach’s Alpha. The validity test aimed to ensure that each indicator 
represented the construct being measured, while the reliability test assessed the 
instrument's internal consistency (Hair et al., 2021). The results of the validity and reliability 
tests for the media practicality questionnaire are presented in Table 1 to determine the 
feasibility of the research instrument. 
 

Table 1. Convergent Validity 

Construct Item Outer Loading Decision Cronbach’s Alpha Decision 

PEOU 

P1 0.488 Not Valid 0.503 Unreliable 

P2 0.533 Not Valid 

P3 0.866 Valid 

P4 0.468 Not Valid 

PU 

P5 0.864 Valid 0.844 Reliable 

P6 0.847 Valid 

P7 0.767 Valid 

P8 0.822 Valid 

ATT 

P9 0.850 Valid 0.747 Reliable 

P10 0.748 Valid 

P11 0.850 Valid 

BI 

P12 0.797 Valid 0.732 Reliable 

P13 0.806 Valid 

P14 0.816 Valid 

SS 

P15 0.838 Valid 0.788 Reliable 

P16 0.839 Valid 

P17 0.836 Valid 

ACC 

P18 0.854 Valid 0.800 Reliable 

P19 0.823 Valid 

P20 0.858 Valid 

 
Based on Table 1, indicators with outer loading values ≥ 0.70 were considered valid and 
retained for further analysis. Indicators with outer loading values below the recommended 
threshold (P1, P2, and P4) were identified as not meeting the validity criterion. Therefore, 
these indicators were excluded from the subsequent analysis to improve the construct 
validity of the measurement model. After removing the indicators with low outer loadings, 
the measurement model was re-evaluated to ensure acceptable reliability. The remaining 
indicators demonstrated improved internal consistency and were considered appropriate for 
further statistical analysis. 
 

Data Analysis 

The data obtained from the digital numeracy test and media practicality questionnaire were 
analyzed using descriptive and inferential statistics. Descriptive statistics were used to 
calculate the mean, percentage, and standard deviation to describe students’ digital 
numeracy achievement and media practicality levels (Son & Ha, 2025). Instrument validity 
and reliability were analyzed using SmartPLS version 4.0 to obtain outer loading and 
Cronbach’s Alpha values. Inferential analysis using Analysis of Variance (ANOVA) was 
conducted with SPSS version 25 to examine differences in digital numeracy achievement and 
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media practicality among schools. All analyses were performed at the 0.05 significance level 
(Harmawati et al., 2024). 
 

RESULTS 
The research results present an overview of students’ digital numeracy achievement and 
their perceptions of the use of gamification-based VPDLS media across different school 
contexts. To provide an overview of students’ perceptions of media practicality and their 
digital numeracy achievement after the implementation of the gamification-based VPDLS 
media, the distribution of scores across schools is summarized in Table 2. 
 

Table 2. Results of Data Description 
 School N Mean Median SD Min Max 

Media 
Practicality 

School A 43 68.3 78 25.24 25 100 

School B 41 87.0 88 7.12 70 100 

School C 48 81.4 82.5 10.06 51 96 

School D 55 86.4 89 11.69 37 100 

School E 51 86.7 88 9.04 56 98 

School F 67 87.8 90 7.50 66 99 

School G 16 91.4 92.5 6.46 78 100 

School H 22 79.4 82.0 12.65 40 95 

Digital 
Numeracy 

School A 43 11.2 11 2.87 4 15 

School B 41 13.5 14 1.58 11 15 

School C 48 13.5 14.0 2.25 5 15 

School D 55 13.3 15 2.76 4 15 

School E 51 13.2 14 2.26 7 15 

School F 67 11.9 14 2.83 3 15 

School G 16 13.6 14.0 1.63 9 15 

School H 22 13.6 15.0 2.48 6 15 

Based on Table 2, students’ perceptions of media practicality varied across schools. School G 
obtained the highest mean score, indicating very positive perceptions regarding the ease of 
use, usefulness, and acceptance of the VPDLS media. In contrast, School A showed the 
lowest mean score, accompanied by a relatively high standard deviation, suggesting greater 
variability in students’ responses. Overall, most schools demonstrated high average scores, 
indicating favorable perceptions of the practicality of the gamification-based learning media. 

Table 2 also shows variations in students’ digital numeracy achievement across schools. The 
mean scores ranged from 11.2 to 13.6 out of a maximum score of 15, indicating generally good 
achievement levels. Schools B, C, G, and H obtained higher mean scores, while Schools A and 
F demonstrated comparatively lower performance. These variations suggest differences in 
students’ numeracy learning outcomes following the use of the gamification-based VPDLS 
media. To examine the relationship between students’ perceptions of media practicality and 
their digital numeracy achievement, a correlation analysis was conducted, and the results are 
presented in Table 3. 
 

Table 3. Correlation Analysis 

  Media Practicality Digital Numeracy 

Media Practicality Pearson Correlation 1 .196** 
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Sig. (2-tailed)  .000 

N 343 343 

Digital Numeracy 

Pearson Correlation .196** 1 

Sig. (2-tailed) .000  

N 343 343 

 
As shown in Table 3, a positive and statistically significant relationship was found between 
media practicality and students’ digital numeracy achievement. These results indicate that 
students who perceived the VPDLS media as easier to use and more useful tended to achieve 
higher digital numeracy scores. The positive relationship suggests that favorable perceptions 
of learning media tend to be associated with higher digital numeracy achievement. 
 
Although the relationship is statistically significant, the correlation coefficient indicates a 
weak association. This finding suggests that positive perceptions of digital learning media 
may support students’ learning outcomes but do not fully determine their numeracy 
achievement. Other factors, such as instructional strategies, teacher guidance, student 
motivation, and school learning environments, may also play important roles in influencing 
students’ digital numeracy performance. To further investigate whether students’ 
perceptions of media practicality and digital numeracy achievement differed across schools, 
an Analysis of Variance (ANOVA) was conducted, with the results presented in Table 4. 
 

Table 4. Result of ANOVA 

 Sum of 
Squares 

df Mean 
Square 

F Sig. 

Media 
Practicality 

Between Groups 14305.726 7 2043.675 12.990 .000 

Within Groups 52703.131 335 157.323   

Total 67008.857 342    

Numeracy 

Between Groups 252.537 7 36.007 4.857 .000 

Within Groups 2488.314 335 7.428   

Total 2740.851 342    

 
The results in Table 4 indicate significant differences in students’ perceptions of media 
practicality across schools. This finding suggests that students’ acceptance and perceived 
ease of use of the VPDLS media varied across school contexts. Differences in implementation 
conditions, teacher support, and school readiness may have contributed to variations in 
students' perceptions of media practicality. 
 
Table 4 also shows significant differences in students’ digital numeracy achievement across 
schools. This result indicates that students’ learning outcomes were not uniform following 
the implementation of the gamification-based VPDLS media. The observed differences 
suggest that school-related factors may influence the effectiveness of digital learning media 
in supporting students’ achievement in digital numeracy. To identify specific school 
differences that contributed to the significant results in media practicality, a post hoc analysis 
was conducted, as presented in Table 5. 
 

Table 5. Post Hoc Test Results for Media Practicality 

 School N 
Subset for alpha = 0.05 

1 2 3 
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Media 
Practicality 

School A 43 68.2558   

School B 41  79.3636  

School C 48  81.3542  

School D 55  86.4364 86.4364 

School E 51  86.6863 86.6863 

School F 67  87.0244 87.0244 

School G 16  87.7761 87.7761 

School H 22   91.3750 

 
The post hoc results in Table 5 indicate that School A formed a distinct subgroup with 
significantly lower media practicality scores than most other schools. Several schools 
appeared in overlapping subsets, indicating no significant differences in students’ 
perceptions of media practicality among those schools. These results suggest similarities in 
media acceptance across multiple school contexts. 
 
Table 5 also indicates that School H formed a separate subset with the highest mean media 
practicality score. This finding reflects stronger student acceptance and more positive 
perceptions of the gamification-based VPDLS media in School H. The results highlight 
differences in how students across schools perceived and experienced the use of digital 
learning media. To further clarify differences in students’ digital numeracy achievement 
across schools, a post hoc analysis was also conducted, with the results summarized in Table 
6. 

Table 6. Post Hoc Test Results for Digital Numeracy 

 School N 
Subset for alpha = 0.05 

1 2 

Digital Numeracy 

School A 43 11.2093  

School B 41 11.8806 11.8806 

School C 48  13.2157 

School D 55  13.3273 

School E 51  13.4583 

School F 67  13.4878 

School G 16  13.5625 

School H 22  13.5909 

 
As shown in Table 6, School A demonstrated significantly lower digital numeracy 
achievement compared to most other schools. This result confirms that School A contributed 
substantially to the ANOVA-identified significant differences. The lower performance 
indicates the need for additional instructional support or improved learning conditions in this 
school context. In contrast, Schools C, D, E, F, G, and H were grouped within the same subset, 
indicating relatively similar levels of digital numeracy achievement. These findings suggest 
that despite differences in school contexts, students in these schools achieved comparable 
learning outcomes after using the gamification-based VPDLS media. 
 

DISCUSSION  
The findings of this study indicate that gamification-based VPDLS media have the potential 
to support student engagement and learning outcomes in digital numeracy, which is in line 
with the results of a systematic review stating that the integration of gamification can 
increase motivation, engagement, and academic achievement in mathematics learning 
(Karnilah & Fitri, 2024). Gamification creates an engaging learning environment through 
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game elements, such as points and challenges, that enhance students' learning experience 
(Ahmed et al., 2025). The use of gamification in learning has been shown to help students 
better understand mathematical concepts and reduce boredom in learning (Rijal & Maharani, 
2025). This finding supports the idea that gamification elements can encourage active 
participation in digital learning environments, which may indirectly contribute to the 
development of students’ numeracy skills (Karnilah & Fitri, 2024). 
 
Students' perceptions of the practicality of using VPDLS media indicate that they generally 
find the media easy to use and valuable for digital numeracy learning. Previous studies also 
show that gamification in education improves learning experiences and student satisfaction 
with the learning process (Linus et al., 2025). This positive perception can be understood 
through the comfort and engagement offered by responsive interactive media design 
(Ahmed et al., 2025). The practicality of media is not only about the interface but also about 
students' adaptation to digital learning technology. These findings reinforce the importance 
of practicality in strengthening the adoption of digital learning media by students and 
teachers (Linus et al., 2025). 
 
Variations in digital numeracy achievement and perceptions of practicality among schools in 
this study indicate that the implementation context and learning environment support 
influence learning outcomes with gamification media, a finding consistent with the literature 
showing that the success of gamification is influenced by instructional design, teacher 
readiness, and learning facilities (Triantafyllou et al., 2025). Gamification is not merely a game 
element but requires integration with appropriate teaching strategies to achieve optimal 
learning outcomes (Indarti & Sunanto, 2026). Factors such as school technical readiness and 
teacher support are essential determinants in the effectiveness of digital media 
implementation (Nurhayati & Fathurrohman, 2025). These findings confirm that VPDLS 
media should be implemented with support from a mature learning system to maximize its 
benefits (Indarti & Sunanto, 2026). 
 
The results of this study are consistent with the literature showing that gamification can 
increase student motivation, engagement, and learning experiences, which are essential 
components in achieving numeracy learning outcomes (Nurhayati & Fathurrohman, 2025). 
Gamification elements such as challenges, feedback reinforcement, and rewards trigger 
students' interest and encourage active participation in learning activities. Further studies 
indicate that gamification helps students build critical thinking and contextual numeracy 
skills in meaningful ways. Therefore, integrating gamification into digital learning media such 
as VPDLS can make numeracy learning more effective, relevant, and engaging for elementary 
school students (Indarti & Sunanto, 2026). 
 

CONCLUSION 

This study concludes that gamification-based VPDLS media demonstrates high practicality 
and positive acceptance among elementary school students and shows the potential to 
support digital numeracy learning. However, because the study employed a descriptive 
quantitative design without a pre-test or control group, the findings should be interpreted 
as evidence of association rather than causal effectiveness. The integration of game 
elements in learning media enhances student engagement, facilitates understanding of 
numeracy concepts, and creates an interactive and meaningful learning environment. The 
high level of media practicality indicates that VPDLS is easy to use and well accepted by 
students in classroom activities. Although the items were designed to assess conceptual 
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understanding and problem-solving skills, future studies are encouraged to include a broader 
range of numeracy indicators. These differences suggest that the effectiveness of gamified 
digital learning media is influenced by learning environments, teacher support, and school 
readiness in implementing educational technology. However, this study is limited by its 
descriptive, quantitative design and by the use of post-test data without a pre-test 
comparison. Therefore, future studies are recommended to employ experimental or quasi-
experimental designs, include pre-test and post-test measurements, and involve broader 
samples to strengthen the generalizability and causal interpretation of research findings. 
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