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Natural and Social Sciences (IPAS) is one of the important subjects in 

elementary schools that aims to form students to have an understanding 

of natural and social phenomena, and to be able to think critically about 

the surrounding environment. This study aims to determine the effect 

of the use of 3D interactive animation media with a Project Based 

Learning approach on student learning outcomes in learning Natural 

and Social Sciences (IPAS) animal life cycle material in grade V of SD 

Negeri 143 Palembang. This study uses a quantitative research method 

with a Pre-Experimental Design type One Group Pretest-Posttest 

Design. The population in this study is all grade V students of SD Negeri 

143 Palembang. The research sample was 36 students in class V.A with 

purposive sampling technique. Data collection techniques are carried 

out through tests (pretest and posttest) and documentation. Data 

analysis included normality tests and hypothesis tests using paired 

sample t-tests. The results of the study show that there is an influence of 

the use of 3D interactive animation media with the Project Based 

Learning approach on student learning outcomes. This is evidenced by 

an increase in the average score of student learning outcomes after being 

given treatment and the results of a hypothesis test that showed a 

significance value of less than 0.05 so that H₀ was rejected andHₐ was 

accepted. Thus, the use of 3D interactive animation media with the 

Project Based Learning approach is effective in improving student 

learning outcomes in learning social science of animal life cycle 

materials in grade V of SD Negeri 143 Palembang. 
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1. INTRODUCTION 

Natural and Social Sciences (IPAS) is one of the important subjects in elementary schools that aims 

to form students to have an understanding of natural and social phenomena, and to be able to think 

critically about the surrounding environment. In the animal life cycle material, students are expected 

to understand the stages of animal development, the relationship with the ecosystem, and the 

importance of preserving the environment. However, the implementation of learning in schools is still 

dominated by conventional methods that are oriented towards memorization without actively 
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involving students in the learning process. This condition causes learning to be less meaningful and 

not able to develop students' critical thinking skills and conceptual understanding. In addition, the 

limited use of learning media makes abstract material difficult for students to understand. 

Previous research has also shown that the application of a student-centered learning model is able 

to improve the quality of social studies learning. The results of Wardah, Hakim, and Utomo (2025) 

research show that the application of differentiated learning has a positive influence on student 

learning outcomes in social studies subjects because it is able to accommodate the diverse learning 

needs of students. In addition, research by Salu Islamia, Diansyah, Hakim, and Utomo (2025) proves 

that the implementation of Project Based Learning can improve students' creative thinking skills in 

social studies learning through learning activities that require students to be active, collaborative, and 

able to solve problems. These findings reinforce that the use of innovative learning approaches 

supported by attractive media has the potential to improve student learning outcomes. 

Based on the results of observations at SD Negeri 143 Palembang, science learning in classes V.A 

and V.B is still dominated by lecture methods, simple discussions, and the use of theme books. Teachers 

have not taken advantage of technology-based learning media, especially animated videos that are able 

to provide visualization of the material. As a result, students tend to be less interested in participating 

in learning, learning concentration decreases, and have difficulty understanding animal life cycle 

material. The learning outcome data shows that around 55% of the 64 students have not reached the 

Learning Goal Achievement Criteria (KKTP) of 70. The low learning outcomes show the need for 

innovation in the learning process so that students are more active, motivated, and able to understand 

the material better. 

One alternative that can be applied is the use of 3D interactive animation media combined with 

the Project Based Learning (PjBL) approach. 3D animation media is able to present moving images, 

characters, text, and audio so that the material can be visualized in a real, interesting, and easy to 

understand by students. In the animal life cycle material, this media allows students to observe each 

stage of animal development in order so that concepts that were originally abstract become more 

concrete. Meanwhile, the Project Based Learning approach encourages students to be actively involved 

in learning through project activities, problem-solving, cooperation, and exploration independently. 

The combination of 3D interactive animation media with PjBL is expected to increase learning 

motivation, strengthen concept understanding, and create a more meaningful learning experience. 

Based on this description, it can be concluded that the low learning outcomes of students in social 

studies subjects are influenced by the use of less varied learning methods and the lack of use of 

technology-based media. Therefore, the application of 3D interactive animation media based on Project 

Based Learning is seen as the right solution to improve the quality of the learning process. Through 

interesting visualizations and project-based learning activities, students are expected to be more active, 

easily understand the material, and obtain more optimal learning outcomes. This research is expected 

to contribute to improving the quality of science learning, especially in animal life cycle materials at SD 

Negeri 143 Palembang. 

2. METHODS 

This study uses a quantitative research method with a type of quasi experimental research. The 

research design used is Nonequivalent Control Group Design, which involves two groups, namely the 

experimental class and the control class. The experimental class was given treatment in the form of 

learning using 3D interactive animation media with a Project Based Learning (PjBL) approach, while 

the control class received conventional learning. Before being given treatment, both groups were given 

a pretest to find out the students' initial abilities, then after the learning process was completed, both 

groups were given a posttest to find out the improvement of student learning outcomes. 

The research was carried out at SD Negeri 143 Palembang in the even semester of the 2025/2026 

Academic Year. The population in this study is all students of class V consisting of two classes with a 

total of 65 students. The research sample was determined using the purposive sampling technique, so 
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that class V.A was obtained as an experimental class with 36 students and class V.B as a control class 

with 29 students. The determination of the sample was carried out based on consideration of the 

similarity of the characteristics of academic ability and recommendations from the school. 

The data collection technique in this study uses tests and documentation. The test instrument is in 

the form of multiple-choice questions that have gone through validity, reliability, difficulty, and 

differentiating power tests before being used as a research instrument. Tests are given in the form of 

pretest and posttest to measure student learning outcomes on animal life cycle materials in Natural and 

Social Sciences (IPAS) subjects. Documentation is used to obtain supporting data in the form of a list of 

student names, the number of students, photos of research activities, and other documents related to 

the implementation of research. 

The data obtained was analyzed using the help of the IBM SPSS Statistics version 23 program. The 

analysis begins with descriptive statistics to find out the average score, highest score, and lowest score 

of student learning outcomes. Furthermore, a prerequisite test was carried out which included a 

normality test using the Shapiro-Wilk test and a homogeneity test using the Levene's Test. After the 

data was declared to be normally and homogeneously distributed, hypothesis testing was carried out 

using Independent Samples t-Test at a significance level of 0.05 to determine whether or not there was 

an effect of the use of 3D interactive animation media with the Project Based Learning approach  on the 

learning outcomes of IPAS students in grade V of SD Negeri 143 Palembang. The decision-making 

criterion is that if the significance value (Sig. 2-tailed) < 0.05, H₀ is rejected and H₁ is accepted, so it can 

be concluded that there is a significant influence of the use of 3D interactive animation media with the 

Project Based Learning approach on student learning outcomes. 

3. RESULTS AND DISCUSSION 

This research was carried out at SD Negeri 143 Palembang for grade V students for the 2025/2026 

school year. The research sample consisted of two classes, namely the VA class as an experimental class 

that obtained learning using 3D interactive animation media with a Project Based Learning (PjBL) 

approach and the VB class as a control class that obtained conventional learning. This study aims to 

determine the effect of the use of 3D interactive animation media with a Project Based Learning 

approach on student learning outcomes in the science subject of animal life cycle material. To find out 

the initial and final abilities of students after the learning process, the researcher gave a pretest and 

posttest to both classes. The results of students' pretest and posttest scores in the experimental class and 

the control class are presented in the following Tables1 and 2. 

Table 1. Pre Test and Post Test Score Results of Control Class and Experimental Class 

No 
Control Class Experimental Classes 

Pre Test Pos Test Pre Test Post Test 

1 70 80 65 95 

2 60 60 65 90 

3 50 85 55 85 

4 55 70 65 100 

5 50 75 65 80 

6 65 55 45 75 

7 60 60 65 80 

8 40 80 65 75 

9 55 55 70 85 

10 40 75 60 85 

11 65 55 50 100 

12 60 60 50 85 

13 50 80 60 90 

14 50 70 55 85 

15 45 75 45 100 
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16 50 70 40 85 

17 40 65 40 80 

18 55 75 55 80 

19 50 75 70 90 

20 65 70 50 85 

21 60 80 45 95 

22 55 55 50 80 

23 70 60 40 80 

24 45 80 45 90 

25 55 70 50 95 

26 65 80 70 85 

27 70 65 50 85 

28 50 60 55 90 

29 40 55 55 80 

30   45 85 

31   50 80 

32   45 100 

33   60 85 

34   50 80 

35   45 100 

36   70 90 

Source: processed from SPSS, 2026  

Based on Table 1, it is known that the number of students in the control class was 29 people, while 

in the experimental class there were 36 people. Both classes are given a pre-test before learning to find 

out the initial ability of students, then a post-test after the learning process is completed to determine 

the improvement of learning outcomes. 

In the control class, the pre-test value is in the range of 40–70. The highest score obtained by 

students before learning is 70, while the lowest score is 40. After being given learning using the learning 

model applied to the control class, the post-test score changed with a value range of 55–85. The highest 

score increased to 85, while the lowest score became 55. In general, most students experienced an 

increase in learning outcomes, although there were some students who obtained fixed scores or 

experienced a slight decrease compared to pre-test scores. This shows that learning in the control class 

has an effect on improving learning outcomes, but the improvement has not occurred evenly in all 

students. 

Meanwhile, in the experimental class, the number of students was 36 people. The results of the 

pre-test showed that the students' initial ability was in the range of 40-70 scores. The highest score 

obtained before learning is 70, while the lowest score is 40. After being given treatment using the 

learning model that became the research variable, the post-test results showed a significant 

improvement. The post-test score is in the range of 75–100, with the highest score reaching 100 and the 

lowest score of 75. Almost all students experienced an increase in scores compared to the pre-test 

results, even some students managed to get a perfect score (100). 

When compared between the two classes, it can be seen that the improvement in learning 

outcomes in the experimental class is higher than in the control class. In the control class, the highest 

post-test score reached only 85, while in the experimental class it reached 100. In addition, the lowest 

post-test score in the experimental class of 75 was also higher than the lowest post-test score of the 

control class which was 55. This difference indicates that the treatment given in the experimental class 

is able to improve students' learning outcomes more optimally than the learning applied in the control 

class. Thus, based on the data in Table 1, it can be concluded that there is a tendency to improve learning 

outcomes better in the experimental class compared to the control class after being given the learning 

treatment. 
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In quantitative studies, normality tests are often performed using Shapiro-Wilk (for a sample of < 

50). Where the basis for decision-making in the normality test is as follows:  

a. If the Sig ≥ 0.05 → the data is normally distributed. 

b. If the Sig < 0.05 → the data is not distributed normally.  

Table 2. Shapiro Wilk Normality Test Results Pre Test and Post Test Group 

 

Groups 

Shapiro-Wilk 

 Statistic df Say. 

Value Selisih PreTest .958 36 .192 

Selisih PostTes .950 29 .179 

   

Source: processed SPSS, 23.0 

Based on table 2, it is explained that the results of the difference value test pre-test Got a significant 

value Shapiro Wilk of 0.192 and the difference value post-test Got a significant value Shapiro Wilk 

0.179. Where it means that all data shows a value of ≥ 0.05, meaning that the data used is distributed 

normally. 

Homogeneity testing is one of the important requirements before hypothesis testing using the 

Independent Samples t-Test. In this study, the homogeneity test was carried out using Levene's Test of 

Homogeneity of Variances through the help of the SPSS version 23 program The basis for decision-

making in the homogeneity test is as follows: 

a. If the Sig. value ≥ 0.05, then H₀ is accepted, so that the variance of data between groups is 

homogeneous. 

b. If the value of Sig. < 0.05, then H₀ is rejected, so the variance of data between groups is not 

homogeneous.  

Table 3. Homogeneity Test Results of Pre Test and Post Test Groups 

  Levene Statistic df1 df2 Say. 

Value Based on Mean 2.044 1 63 .158 

Based on Median 1.946 1 63 .168 

Based on Median and 

with adjusted df 
1.946 1 62.922 .168 

Based on trimmed mean 2.062 1 63 .156 

Source: processed SPSS, 23.0 

Based on the results of table 3, the results of the homogeneity test are shown by the Levene's Test 

method. The Levene value is shown on the line of Value based on Mean, which is 2.044 with a p value 

(sig) of 0.158 which is greater than 0.05 which means that there is a similarity of variance between 

groups or which means homogeneous. 

Based on the results of the normality test and homogeneity test that has been carried out, it is 

known that the research data is normally distributed and has a homogeneous variance. With the 

fulfillment of these two conditions, the data is worth analyzing using parametric statistics. 

 Therefore, the next stage is to conduct a hypothesis test to find out whether there is an effect of 

the use of 3D interactive animation media with the Project Based Learning (PjBL) approach on student 

learning outcomes in science subjects at SD Negeri 143 Palembang. 

Hypothesis testing in this study uses Independent Samples t-Test with the help of the SPSS version 

23 program. This test was used to compare the average learning outcomes between two independent 

groups, namely the experimental class that obtained learning using 3D interactive animation media 

with the Project Based Learning approach and the control class that obtained conventional learning. 

Through this test, it can be found whether the difference in average learning outcomes that occurred 

between the two groups was significant or only occurred due to a coincidental factor. 

The basis for decision-making in the Independent Samples t-Test is as follows: 
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a. If the significance value (Sig. 2-tailed) < 0.05, then H₀ is rejected and H₁ is accepted, which 

means that there is a significant influence of the use of 3D interactive animation media with the 

Project Based Learning approach  on student learning outcomes in IPAS learning at SD Negeri 

143 Palembang. 

b. If the significance value (Sig. 2-tailed) ≥ 0.05, then H₀ is accepted and H₁ is rejected, which 

means that there is no significant effect of the use of 3D interactive animation media with the 

Project Based Learning approach  on student learning outcomes in social studies learning at SD 

Negeri 143 Palembang.  

Table 4 Independent Test Results T Pre Test and Post Test Group Samples  

  

t df Sig. (2-tailed)   

Value Equal variances assumed 5.476 63 .000 

Equal variances not assumed 5.357 53.767 .000 

Source: processed from SPSS, 23.0 

Based on Table 4, the results of the Independent Samples t-Test show that the significance value 

(Sig. 2-tailed) in the Equal variances row assumed is 0.000. Since the significance value is less than 0.05 

(0.000 < 0.05), H₀ is rejected and H₁ is accepted. Thus, there is a significant influence of the use of 3D 

interactive animation media with a Project Based Learning approach on student learning outcomes in 

science studies learning at SD Negeri 143 Palembang. These results show that there is a significant 

difference in average learning outcomes between the experimental class using 3D interactive animation 

media and the Project Based Learning approach and the control class using conventional learning. 

Discussion 

Based on the results of the study, it is known that the use of 3D interactive animation media with 

the Project Based Learning (PjBL) approach has a positive influence on student learning outcomes in 

the science subject of animal life cycle material at SD Negeri 143 Palembang. This can be seen from the 

increase in learning outcomes in the experimental class which is higher than the control class. Before 

being given treatment, the initial ability of the two classes was relatively the same, which was shown 

by the range of pre-test scores that were not much different, namely 40–70. After the learning process 

took place, the post-test score of the experimental class increased by a range of 75–100, while the control 

class only reached a range of 55–85. These differences show that learning using 3D interactive 

animation media combined with the Project Based Learning approach is able to provide a more 

effective learning experience than conventional learning. 

The increase in learning outcomes in the experimental class occurred because 3D interactive 

animation media was able to present animal life cycle material visually, interestingly, and easily 

understood by students. Material that was previously abstract became more concrete through the 

display of three-dimensional animations so that students could more easily understand each stage of 

the animal's life cycle. In addition, the use of animation makes students' attention and motivation to 

learn increase because learning becomes more interesting and not monotonous. This condition has an 

impact on increasing understanding of concepts which ultimately affects student learning outcomes. 

The Project Based Learning (PjBL) approach also makes a great contribution to improving student 

learning outcomes. Through this approach, students not only receive information from the teacher, but 

are also actively involved in completing projects, discussing, working together in groups, and 

presenting the results of their work. These activities provide opportunities for students to develop 

critical thinking, communication, collaboration, and problem-solving skills. With active involvement 

during the learning process, the knowledge gained by students becomes more meaningful and lasts 

longer, thus having an impact on improving learning outcomes. 

The results of this study are strengthened by the results of a hypothesis test using the Independent 

Samples t-Test which shows a significance value (Sig. 2-tailed) of 0.000, which means it is smaller than 
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0.05. Thus, the alternative hypothesis (H₁) is accepted and the null hypothesis (H₀) is rejected. These 

results prove that there is a significant influence of the use of 3D interactive animation media with the 

Project Based Learning approach on student learning outcomes. In addition, the results of the normality 

test showed that the data were normally distributed and the homogeneity test showed that both groups 

had homogeneous variance, so that the hypothesis test results were reliable and qualified for 

parametric statistical analysis. 

The results of this study are in line with research conducted by Firmansyah et al. (2023), which 

states that the use of 3D animation media combined with active learning models is able to improve 

student learning outcomes because it provides a more interesting and interactive learning experience. 

This research is also supported by Ergantara and Sari (2023) who explain that 3D animation media 

helps students understand abstract IPAS material through concrete visualization. In addition, Hikmah 

et al. (2023) stated that the Project Based Learning approach is able to improve students' critical thinking 

skills, creativity, and learning outcomes. Thus, the results of this study further strengthen that the use 

of 3D interactive animation media with the Project Based Learning approach is an effective learning 

alternative in improving the learning outcomes of elementary school students. 

4. CONCLUSION  

Based on the results of research that has been conducted at SD Negeri 143 Palembang, it can be 

concluded that the use of 3D interactive animation media with the Project Based Learning (PjBL) 

approach has a significant effect on student learning outcomes in the science subject of animal life cycle 

material. The results of the hypothesis test showed a Sig. (2-tailed) value of 0.000 < 0.05, so that the 

alternative hypothesis (H₁) was accepted and the null hypothesis (H₀) was rejected. 

The application of 3D interactive animation media combined with the Project Based Learning 

approach is able to increase students' understanding of learning materials because the material is 

presented in a more concrete, interesting, and easy-to-understand manner. In addition, the Project 

Based Learning approach encourages students to be more active in discussing, cooperating, solving 

problems, and being directly involved in the learning process. 

This can be seen from the increase in average student learning outcomes in the experimental class 

which is higher than the control class. Thus, 3D interactive animation media with a Project Based 

Learning approach can be used as an effective learning alternative to improve student learning 

outcomes in science subjects in elementary schools. 
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