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ABSTRACT 

This study aims to analyze the effectiveness of using animation media in science 
learning to improve students' cognitive learning outcomes on the material of the 
solar system arrangement. This study used a quantitative approach with a quasi-
experimental method and a Nonequivalent Control Group Design. The research 
sample consisted of 58 grade VI students, who were divided into experimental 
groups (n = 29) who received learning assisted by animated media and control 
groups (n = 29) who received conventional learning. The analysis showed that there 
was a significant difference in cognitive learning outcomes between the two groups, 
with a significance value of 0.000 <0.05, so the alternative hypothesis (Ha) was 
accepted. The average pretest score of the experimental group was 49.90 and 
increased to 83.48 on the post-test after the treatment. The average pretest score of 
the control group was 63.90, with an increase to 70.76 in the post-test. The results 
of this study concluded that the use of animated media in science learning in 
elementary schools significantly contributed to the improvement of students' cognitive 
learning outcomes on the concept of the solar system arrangement. Based on these 
findings, it is recommended that educators make more use of animated media as a 
tool in learning science, especially on abstract concepts such as the composition of the 
solar system.  
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1. INTRODUCTION 

Learning is an active process that involves the interaction of individuals with their 

environment to gain new knowledge and experiences (Hanafy, 2014; Hasbullah et al., 2019; 

Maptuhah & Juhji, 2021; Sulaiman & Neviyarni, 2021). The quality of learning is highly 

dependent on the level of mental and physical involvement of learners in the process (Nugraha, 

2018; Irawati et al., 2022; Putri et al., 2024). However, monotonous learning often leads to 

students' lack of attention, thus negatively impacting their concept understanding and learning 

outcomes (Dasopang, 2017; Rahmayani, 2019; Hakeu et al., 2023). Innovative approaches are 

required to increase the efficacy of learning, and using engaging and interactive learning materials 

is one such approach (Cahyati et al., 2018; Fatimaturohmah et al., 2024). 

Learning media is an important tool in delivering material in a more enjoyable and easy-to-

understand manner for students (Junaidi, 2019; Sudarsana et al., 2020; Kustyarini et al., 2020; 
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Mustofa et al., 2022). Various studies show that media that involve more than one sense 

(Buckingham, 2007; McDougall & Potter, 2019), such as audiovisual media, can improve the 

understanding and retention of information (Ibrahim et al., 2012; Tawil & Dahlan, 2021; Teng, 

2023; Sholeh et al., 2024). In learning Natural Sciences in elementary schools, the utilization of 

appropriate media is instrumental in helping students understand abstract concepts (Chen, 2006), 

including the solar system (Henze et al., 2008; Durukan et al., 2023). However, many teachers still 

use conventional methods by relying on textbooks and lectures (Smetana & Bell, 2012; Fahrudin 

et al., 2021), which do not support students' visual understanding (Hulqi & Arifin, 2022). 

Several previous studies have proven the effectiveness of using animation media in 

improving student learning outcomes (Sun & Nembhard, 2023; Warisda et al., 2024). The study 

by Choirunnisa and Widiyanti (2023) showed that the use of animated media in science learning 

has a positive impact on the understanding of students with special needs. Sari and Yatri (2023) 

also found that animated media can improve learning outcomes in Indonesian language subjects. 

This finding is supported by Sukiyasa and Sukoco's (2013) research, which revealed that the use 

of animated media has a significant influence on student motivation and learning outcomes in 

automotive electrical system materials. Although there are studies that prove the effectiveness of 

animated media, research that examines its impact on understanding the concept of the solar 

system in elementary schools is still minimal. Therefore, this research is important to do. 

Based on preliminary observations conducted at Kademangan State Elementary School, 

Kasemen District, in February 2024, it was found that science learning is still dominated by the 

lecture method and the use of textbooks. As a result, many students have difficulty understanding 

the concept of the solar system, which is reflected in the low achievement of the Minimum 

Completion Criteria, which is 70. The lack of variety of media used, limited facilities, and 

difficulties in controlling student attention are the main obstacles in the learning process. 

Therefore, innovative efforts are needed to improve the quality of science learning through the 

application of more interactive and engaging media. 

Based on these problems, this study aims to analyze the effectiveness of using animation 

media to improve elementary school student's understanding of the solar system concept. The 

results of this study are expected to contribute to the development of more innovative and 

technology-based learning strategies, improving the quality of science learning in elementary 

schools. 

2. METHOD 

Research Design 

This research uses a quasi-experimental method with a nonequivalent control group design. 

This design is similar to a pretest-post-test control group design but without a randomization 

process in the selection of experimental and control groups. It is designed to evaluate the 

effectiveness of an intervention by comparing pretest and posttest results between the two 

groups. Table 1 below illustrates the research design used. 

Table 1. Research Design 

Class Pretest Treatment Post-Test 

Control O1 - O2 

Experiment O3 X O4 
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Population and Research Sample  

The population in this study was all grade VI students at Kademangan State Elementary 

School. The research sample was selected using a non-probability sampling technique with a 

saturated sampling approach. This technique was applied because the population was relatively 

small, so all members of the population were used as research samples. The sample consisted of 

class VI A (n = 29) as the experimental group and class VI B (n = 29) as the control group. 

Research Instrument 

The instrument used in this study was a learning outcome test consisting of 15 multiple-

choice questions about Solar System material. Before being used in research, this instrument went 

through validation and reliability stages to ensure measurement quality, including validity test to 

assess the accuracy of the items in measuring learning outcomes, reliability test using the KR-20 

formula to ensure the consistency of measurement results, difficulty level analysis using the 

difficulty index to ensure the variety of questions, and differentiation analysis using the 

discrimination index to identify the effectiveness of each item. 

The multiple-choice test used in this study was the Solar System material with Basic 

Competence: [3.7] Explaining the solar system and the characteristics of the members of the solar 

system. Furthermore, 10 valid question indicators were created with cognitive aspects C1 to C3, 

as shown in Table 2 below. 

 

Table 2. Multiple Choice Test Question Indicators for Solar System Material 

Question Indicator Item 
1. Cognitive 

Aspects 

Students can show the planets that have the most satellites and those that 
do not have satellites in the solar system correctly. 

1 C1 

When presented with data, students can correctly mention the 
characteristics of the planet Mars. 

2, 3 C1 

Students are able to identify the planet with the hottest climate in the solar 
system correctly. 

4 C1 

When presented with data, students can show the characteristics of the 
planet Venus correctly. 

5 C1 

Students are asked to explain the definition of the solar system correctly. 6 C2 
Presented with questions, Students can explain the process of the 
formation of the solar system correctly. 

7 C2 

Presented with questions, Students can explain the characteristics of the 
planet Venus correctly. 

8, 9 C2 

Presented with images, Students can determine the arrangement of planet 
numbers in the solar system correctly. 

10, 11 C3 

Presented with images, Students can sort planets based on distance from 
the sun correctly. 

12, 13 C3 

Students can sort inner planets and outer planets in the solar system 
correctly. 

14, 15 C2 

 

Data Analysis Technique  

Before hypothesis testing is carried out, a prerequisite test is carried out. First, the normality 

test uses the One-Sample Kolmogorov-Smirnov Test to ensure normal data distribution. Second, 
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the homogeneity test uses Levene's Test to assess the similarity of variance between groups. After 

the prerequisites were met, hypothesis testing was carried out using the Independent Sample T-

Test to test for significant differences between student learning outcomes in the experimental and 

control groups. All statistical analyses in this study were conducted using SPSS version 22 

software to improve the accuracy and objectivity of data processing. 

3. RESULT AND DISCUSSION 

Result 

Normality Test 

Normality test analysis was conducted to determine whether the pretest and posttest data in 

the experimental and control classes were usually distributed. The normality test results are 

presented in Table 3 below. 

Table 3. Results of the Pretest and Posttest Normality Test  
in Experimental and Control Classes 

Test Type Groups N Mean Std. Deviation Test Statistic 
Asymp. Sig. (2-

tailed) 

Pretest Experiment 29 49.90 12.670 0.167 0.058 
 Control 29 63.90 14.807 0.155 0.073 

Posttest Experiment 29 83.48 9.489 0.160 0.054 
 Control 29 70.76 11.603 0.178 0.059 

 
Based on Table 3, at the pretest stage, the experimental class had an average value of 49.90 

with a standard deviation of 12.670. In contrast, the control class has an average of 63.90 with a 

standard deviation of 14.807. The significance value (Asymp. Sig.) for the experimental class is 

0.058, and for the control class, it is 0.073, both of which are greater than α = 0.05, so the pretest 

data from both groups can be said to be normally distributed. At the post-test stage, the 

experimental class showed an increase in the average value to 83.48 with a standard deviation of 

9.489. In contrast, the control class had an average of 70.76 with a standard deviation of 11.603. 

The significance value (Asymp. Sig.) for the experimental class was 0.054, and for the control 

class was 0.059, both of which remained greater than α = 0.05, so the post-test data were also 

normally distributed. Thus, the results of the normality test showed that the data in this study 

fulfil the assumption of normality. 

Homogeneity Test  

Furthermore, the homogeneity test was carried out using the Levene test to determine 

whether the two groups had homogeneous variances. The results of the homogeneity test are 

shown in Table 4 below. 

Table 4. Homogeneity Test Results 

Test Type Levene Statistic df1 df2 Sig. 

Pretest 0.379 1 56 0.541 
Posttest 0.992 1 56 0.324 

 
In the pretest homogeneity test, the Levene Statistic value is 0.379 with degrees of freedom 

(df1 = 1, df2 = 56) and a significance value (Sig.) of 0.541. Since the significance value is more 



 Effectiveness of animation-based learning in enhancing elementary students’ cognitive achievement in science 

Elementeris: Jurnal Ilmiah Pendidikan Dasar Islam, Volume 7, Issue. 1, 2025, pp. 1-10  5 
 

significant than α = 0.05, it can be concluded that the variance of pretest data between 

experimental and control classes is homogeneous. Meanwhile, in the post-test homogeneity test, 

the Levene Statistic value obtained was 0.992 with degrees of freedom (df1 = 1, df2 = 56) and a 

significance value (Sig.) of 0.324. This significance value is also greater than α = 0.05, so it can be 

concluded that the post-test data between the two groups has a homogeneous variance. 

Hypothesis Test  
Hypothesis testing was conducted using the Independent Samples Test to determine 

whether there was a significant difference between the learning outcomes of students who used 

animated media and those who used conventional learning. The results of the analysis are 

presented in Table 5. 

Table 5. Hypothesis Test Results 

Variable 

Assumptio
n of 

Equality of 
Variance 

F Sig. T Df 

Sig. 
(2-

tailed
) 

Mean 
Differenc

e 

Std. Error 
Differenc

e 

95% 
Confidenc
e Interval 

of the 
Difference 

Science 
Learning 
Outcome

s 

Equal 
variances 
assumed 

0.99
2 

0.32
4 

4.57
2 

56 0.000 12.724 2.783 7.148-
18.300 

 Equal 
variances  

not 
assumed 

  4.57
2 

53.87
9 

0.000 12.724 2.783 7.144-
18.305 

 

Based on the hypothesis test results in Table 5 above, the significance value (Sig. 2-tailed) is 

0.000, which is smaller than the significance limit of 0.05 (p < 0.05). It shows that there is a 

significant difference between the learning outcomes of students who use animated media and 

students who follow conventional learning. In addition, the t value of 4.572 with a degree of 

freedom (df) of 56 indicates that the difference between the two groups has a significant effect. 

The Mean Difference value of 12.724 shows that students who use animated media have higher 

learning outcomes compared to students who follow conventional learning. Therefore, this 

finding confirms that the use of animated media in science learning can significantly improve 

student learning outcomes. 

Discussion  

The results of the hypothesis test analysis show that there is a significant difference 

between the learning outcomes of students who use animated media and students who follow 

conventional learning. The significance value (Sig. 2-tailed) of 0.000, which is smaller than 0.05, 

indicates that the null hypothesis is rejected, so it can be concluded that the use of animated 

media has a real impact on student learning outcomes in science learning. This finding is in line 

with previous research, which states that animation media can improve students' concept 

understanding and retention in science subjects (Ibrahim et al., 2012; Tawil & Dahlan, 2021; 

Teng, 2023; Sholeh et al., 2024). Thus, the results of this study strengthen the empirical evidence 

that animation-based technology is an effective learning strategy for improving understanding of 

science concepts among students. 
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In addition, the t value of 4.572 with a degree of freedom (df) of 56 indicates that the 

difference between the two groups is not only statistically significant but also has a reasonably 

strong effect on student learning outcomes. The average difference in learning outcomes of 

12.724 indicates that students who used the animated media obtained higher scores compared to 

the conventional group. It is in line with the findings of Evrekli and Balım (2024), who stated 

that the use of animated media, such as videos and concept cartoons, can provide clear 

visualization of abstract concepts, making them more accessible to students. Azzahra et al.'s 

(2024) study showed that students who were familiar with animated content scored significantly 

higher on the final test compared to those who received traditional instruction, indicating an 

increase in conceptual understanding. Therefore, the use of animated media in science learning 

not only improves conceptual understanding but also strengthens students' engagement in the 

learning process. 

From a cognitive perspective, these results can be explained through the Cognitive Theory 

of Multimedia Learning (Mayer, 2005, 2022), which states that information processing becomes 

more effective when students receive information through visual and auditory channels 

simultaneously. Animation media allows students to connect abstract concepts with concrete 

visual representations, thus accelerating the comprehension process and reducing the cognitive 

load (Chen, 2006; Evrekli & Balım, 2024). In learning science in elementary school, many 

concepts are dynamic and require an understanding of the process so that animated media can 

provide a more precise representation than conventional methods that only rely on text or 

lectures. Therefore, the use of animation media in learning can be a solution to improve student 

learning outcomes, especially in materials that require an understanding of complex scientific 

processes. 

The implications of these findings are significant for teachers and curriculum developers, 

especially in designing technology-based learning strategies. In today's digital era, learning 

approaches that incorporate interactive media, such as animation, are increasingly relevant to 

improve learning effectiveness. Research by Rosen (2009) also shows that the use of animation-

based media can increase students' learning motivation and strengthen long-term memory. 

Therefore, teachers are advised to optimally utilize animation media in science learning, not only 

to improve learning outcomes but also to create a more enjoyable and meaningful learning 

experience for students. 

4. CONCLUSION 

The use of animated media in science learning significantly improves students' cognitive 

learning outcomes on the concept of solar system structure. It is evidenced by the difference in 

pretest and posttest scores, which are higher in the experimental group than in the control group, 

as well as the results of hypothesis testing, which show statistical significance (0,000 < 0,05). This 

finding supports the multimedia learning theory that emphasizes the effectiveness of the 

combination of visual and auditory elements in improving the understanding of abstract 

concepts. Therefore, teachers are advised to make more use of animation media as an innovative 

learning strategy to improve student engagement and learning outcomes, especially in complex 

materials that require deep conceptual understanding. 
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