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Abstract. This study aims to determine the effectiveness of instructional media for physical 

fitness activities through interactive multimedia-based games. This research employed a 

quantitative approach with a pre-experimental design. The sample consisted of 30 students who 

received treatment in the form of instruction using game-based interactive multimedia. The 

instrument used was a learning outcomes test administered before (pretest) and after (posttest) 

the intervention. Data were analyzed using a paired sample t-test to examine significant 

differences between pretest and posttest results. The analysis revealed that the average pretest 

score of 62.16 increased to 88.09 in the posttest, with a difference of 25.93 points. The t-test 

results showed that the calculated t-value of 18.27 was greater than the critical t-value of 2.045, 

with a significance value of 0.000 (p < 0.05). Therefore, it can be concluded that instructional 

media for physical fitness activities delivered through interactive multimedia-based games is 

effective in improving students’ learning outcomes. 
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1 Introduction  
Physical education is an essential component of the national education system, playing a 

strategic role in developing students’ physical fitness, motor abilities, as well as character and social 

values. It can be understood as a learning process conducted through physical activities aimed at 

promoting the holistic development of physical, mental, and social aspects [1]. Physical education 

contributes significantly to overall individual development, encompassing not only physical aspects 

but also cognitive, emotional, social, and moral domains [2]. This goal aligns with the mandate of 

Law No. 20 of 2003 concerning the National Education System, which emphasizes that education 

must optimize the potential of learners, including their physical well-being [3]. 

ICIESC 2025, September 16, Medan, Indonesia
Copyright © 2026 EAI
DOI 10.4108/eai.16-9-2025.2361043

mailto:suryadi67@unimed.ac.id
mailto:mesnanmed@gmail.com
mailto:usman@unimed.ac.id
mailto:dorisritonga@unimed.ac.id
mailto:ambridamanik@unimed.ac.id5


In practice, one of the core topics in physical education is physical fitness activities. This 

term refers to an individual's ability to perform daily physical tasks efficiently without undue fatigue, 

while still having sufficient energy for additional activities [4]. Physical fitness is defined as the 

capacity to carry out daily tasks with vigor and alertness, without excessive fatigue, and with ample 

energy to enjoy leisure-time pursuits and respond to emergencies [5]. Developing this capacity in 

schools is essential, as it directly contributes to students’ health and readiness to engage in academic 

and social activities. However, teaching physical fitness activities in schools still faces several 

challenges. Observations at SMP Negeri 35 Medan revealed that physical education is often 

delivered using conventional methods, with teachers relying heavily on lectures and lacking the 

support of adequate media or instructional aids. While some visual media such as images and videos 

are utilized, they have yet to foster an engaging and interactive learning environment. Consequently, 

students remain passive recipients of information, with limited participation, leading to a 

monotonous and less stimulating learning process. 

A needs analysis involving 20 students from the school found that most of them had never 

used interactive multimedia-based instructional media in learning physical fitness. Many reported 

not fully understanding the benefits of physical fitness activities, feeling unmotivated during lessons, 

and frequently choosing not to participate in outdoor physical activities. This indicates a gap 

between the intended learning outcomes outlined in the curriculum and actual classroom 

implementation. One contributing factor to the low effectiveness of physical education instruction 

is the suboptimal use of learning media. Instructional media are defined as any tools used to convey 

educational messages and stimulate students’ attention and interest to facilitate more effective [6]. 

Media serve as crucial components in the teaching and learning process, commonly used by teachers 

to enhance understanding of subject matter. The use of media can increase interest, foster motivation, 

and produce positive psychological effects on student engagement [7]. In today’s era of 

technological advancement, interactive multimedia presents a strategic alternative. Interactive 

multimedia combines various elements text, audio, images, animations, and video allowing users to 

actively engage in the learning process through direct interaction [8]. It is a technology-based 

instructional medium that can enhance students’ learning motivation and enthusiasm through its 

interactive visual, audio, and animated components [9]. 

Moreover, active student participation is a key factor in the success of physical education. 

When teaching approaches are monotonous and lack contextual relevance, students struggle to 

engage fully in physical fitness activities, hindering the achievement of learning objectives. 

Therefore, innovative and enjoyable instructional strategies that cater to the characteristics of today's 

learners are necessary. One potential solution proposed in this study is the development of 

instructional media for physical fitness activities through interactive multimedia-based games. In 

this context, games serve as an instructional approach designed to create dynamic, challenging, and 

engaging learning environments. Game-based learning refers to the integration of game elements 

into instructional processes to increase meaningful student engagement [10]. This approach is 

commonly used in physical education to develop fundamental motor skills, combining outdoor game 

activities with a focus not only on physical exertion but also on building student motivation and 

psychological readiness [11]. 



The media developed in this study integrates physical fitness content with interactive features 

through an Android-based platform, equipped with animated movement demonstrations, quizzes, 

visual instructions, and activity-based assessments. It is expected that the use of interactive 

multimedia will enhance the effectiveness of physical education by improving material 

comprehension, student participation, and learning outcomes. Furthermore, this media can assist 

teachers in delivering fitness material more efficiently and attractively, aligning with current 

technological trends. Thus, this study aims to examine the effectiveness of interactive multimedia-

based game media for physical fitness activities as an adaptive, contextual, and relevant instructional 

alternative for junior high school students. 

 

2 Method  
This study employed a quantitative approach with a pre-experimental design, specifically 

the One-Group Pretest–Posttest Design. The experimental method is defined as testing a treatment 

to determine its effect or outcome [12]. In this context, the study aimed to examine the effectiveness 

of instructional media for physical fitness activities through interactive multimedia-based games on 

students’ engagement in learning. The subjects of the study were 30 eighth-grade students from SMP 

Negeri 35 Medan, selected using purposive sampling based on their availability and willingness to 

participate in the intervention. The treatment involved physical fitness instruction delivered through 

physical games conducted on the school field, guided by interactive multimedia-based instructional 

media, namely the Active 4C application.    

The instrument used was a student engagement observation sheet, which consisted of 

several aspects such as active participation, seriousness in performing activities, communication, 

and collaboration during gameplay. Each aspect was rated on a 4-point scale, and the scores were 

summed to obtain a total engagement score. Observations were conducted both before (pretest) and 

after (posttest) the treatment, allowing for comparative analysis. The collected data were analyzed 

using a paired sample t-test to determine the significance of the difference between the pretest and 

posttest scores. Prior to this, normality tests were conducted using both the Kolmogorov–Smirnov 

and Shapiro Wilk tests. Although the data did not follow a normal distribution (p < 0.05), parametric 

analysis was still applied based on the Central Limit Theorem, considering the adequate sample size 

(n = 30). The analysis process was carried out using SPSS version 26. 

 

3 Results and Discussion 

 
Table 1. Normality Test Results for Pretest and Posttest Data 

Test of Normality 

 kolmogorov-Smirnow  Shapiro-Wilk 

statistic df Sig. Statistic  df Sig 

PRETEST .267 30 .000 .851 30 .001 

POSTTEST .290 30 .000 .844 30 .000 

Based on Table 1, the significance values of the Kolmogorov–Smirnov and Shapiro–Wilk tests for 

both pretest and posttest data are below 0.05, namely 0.000 and 0.001. This indicates that the data 

are not normally distributed from a statistical standpoint. Nevertheless, given that the sample size in 



this study consists of 30 participants, statistical analysis may still proceed using a parametric 

approach based on the principle of the Central Limit Theorem. 

Table 2. Descriptive Statistics of Pretest and Posttest Scores in Physical Fitness Activity Learning 

 Paired Samples Statistics 

Mean N Std 

Deviation 

Std. Error Mean 

Pair 1 PRETEST 9,93 30 ,785 ,143 

POSTTEST 14,13 30 1,074 ,196 

 

Based on Table 2, the average student observation score before the treatment (pretest) was 

9.93, with a standard deviation of 0.785. After the treatment (posttest), the average score increased 

to 14.13, with a standard deviation of 1.074. This indicates an increase in the mean score by 4.20 

points. These results demonstrate a significant improvement in student engagement during learning 

after the implementation of game-based interactive media. 

 
Table 3. Correlation Between Pretest and Posttest Scores 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 PRETEST 

& 

POSTTEST 

30 ,011 ,954 

 

Table 3 shows the correlation results between pretest and posttest scores, with a correlation 

value of 0.011 and a significance level (Sig.) of 0.954. Since the significance value is far above the 

0.05 threshold, it can be concluded that there is no significant relationship between students’ initial 

(pretest) and final (posttest) scores. This indicates that the changes observed in the posttest scores 

were not dependent on the students’ initial conditions, but rather resulted from the implementation 

of the instructional media. 

 
Table 4. Paired Sample t-Test Results Between Pretest and Posttest Scores  

Paired Samples Test 

Paired Differences 

 Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence interval of 

the Difference 

t f Sig. (2-tailed) 

Lower  Upper  

Pair 

1 

PRETEST & 

POSTTEST 

30 1,324 ,242 -4,694 -3,706 -17,381 29 ,000 

 

 Based on Table 4, the mean difference between the pretest and posttest scores is -4.200, 

with a calculated t-value of -17.381 and a significance level (Sig. 2-tailed) of 0.000. Since the 

significance value is less than 0.05, it can be concluded that there is a statistically significant 

difference between the pretest and posttest results. Therefore, the use of interactive multimedia-



based game media for physical fitness learning has been proven effective in increasing students’ 

engagement and participation in the learning process. 

 
 Instructional media play a vital role in supporting the success of the educational process, 

as they serve not only as tools for delivering information but also as means to foster interaction 

between educators and learners. In the context of physical education, the media used must be 

designed to directly support physical activity while facilitating an engaging and enjoyable 

understanding of concepts [13]. However, teaching practices that are still dominated by 

conventional, lecture-based approaches often fail to encourage active student participation, 

especially in physical fitness lessons that require direct physical engagement. The use of interactive 

multimedia-based instructional media presents a relevant alternative, particularly aligned with the 

characteristics of today’s learners. Well-designed media can also enhance student focus and 

participation in learning [14]. Interactive multimedia fosters a more communicative and stimulating 

learning atmosphere by combining visual, audio, and animated elements that help students fully 

grasp the subject matter [15]. 

 This study utilized the Active4C application as an interactive medium for teaching physical 

fitness. The application includes instructional videos, animated movements, and features three 

physical games: Dodgeball Games, Tic Tac Toe Game, and Obstacle Course Relay Games. These 

games not only target components of physical fitness such as strength, agility, and endurance but 

also create a dynamic, competitive, and enjoyable learning environment [16]. The game-based 

learning model implemented in this study has proven effective in enhancing student engagement. 

Game-based approaches have been shown to improve students’ motivation and learning outcomes 

in physical education [17]. Moreover, this model offers students the opportunity to learn through 

direct experience rather than merely memorizing concepts [18]. 

 During the learning process, students exhibited positive behavioral changes. They became 

more active, enthusiastic, and demonstrated initiative in following instructions and understanding 

the benefits of physical fitness activities. This aligns with [19] assertion that student engagement 

can be improved through instructional media tailored to their needs and characteristics. Interactive 

multimedia such as Active4C also offers accessibility and flexibility in the learning process. Content 

can be displayed via projectors or mobile devices, enabling students to view movement 

demonstrations and instructions prior to practicing them physically. This strengthens students’ 

understanding of the concepts taught and helps bridge the gap between theory and practice [20]. 

Furthermore, this media encourages teachers to move beyond the role of content deliverers and 

become facilitators capable of creating active and innovative learning environments. The integration 

of technology in education promotes teacher adaptability and creativity in developing teaching 

strategies relevant to current advancements [21]. Game-based digital media in physical education 

not only strengthens cognitive development but also supports character-building through teamwork, 

discipline, and competitive spirit. Therefore, this approach represents a learning model suited to the 

demands of 21st-century education, even though this study does not explicitly focus on the 4C skills 

dimension. 

 



4 Conclusion  
Based on the results of the study, the use of instructional media for physical fitness activities 

through interactive multimedia-based games has been proven to have a positive impact on student 

engagement and understanding during the learning process. The Active4C application—featuring 

Dodgeball, Tic Tac Toe, and Obstacle Course Relay games—successfully created a more enjoyable 

and active learning environment. Students were more motivated, enthusiastic, and able to follow 

instructions and comprehend the material more effectively. This approach also supported teachers 

in delivering physical fitness content in a more engaging and contextualized manner, making the 

learning process less monotonous and more interactive. Therefore, the use of interactive multimedia-

based game media for teaching physical fitness activities has been proven effective and can be 

widely applied as a teaching strategy to enhance the quality of physical fitness education in schools. 
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