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Abstract: This study aimed to examine the effect of KOSICA (Box of Light 
Properties) media on elementary students’ conceptual understanding of 
light properties. The research was conducted at SDN Duren Tiga 13 Pagi, 
South Jakarta, using a quasi-experimental design involving two groups: 
control and experimental. The experimental group learned using KOSICA, 
while the control group received conventional instruction. An independent 
samples t-test revealed a significant difference between the groups (t = -
4.460, p = 0.000), with higher post-test scores in the experimental group. 
Additionally, Rasch model stacking analysis showed that most students in 
the experimental class improved after the intervention. These findings 
suggest that KOSICA is an effective contextual tool to enhance science 
learning in elementary schools. 
 
Keywords: Conceptual understanding; Kosica; Learning media; Properties 
of light; Quasi experiment; Rasch 

  

Introduction  
 
Education is a conscious and planned process 

aimed at optimally developing students' full potential, 
encompassing spiritual, cognitive, affective, and 
psychomotor domains (Marbun et al., 2019; Rahman et 
al., 2022). At the elementary school level, one of the main 
challenges in learning is presenting abstract concepts 
through concrete and meaningful approaches. 
Therefore, the use of interactive and contextual learning 
media is essential (Izzah et al., 2022). Science, 
particularly the topic of the properties of light, requires 
students to be directly involved in learning in order to 
fully understand concepts such as reflection, refraction, 
and absorption (Hartomo et al., 2024; Lestari et al., 2024a, 
2024b). 

However, direct observations by the researcher at 
SD Negeri Pinang Ranti 05 revealed that most students 
still struggle to grasp these concepts (Ramadhani et al., 

2022; Sukmawati, 2020; Wahjusaputri et al., 2022). This 
difficulty stems from the dominant use of lecture-based 
methods and textbooks without adequate support from 
visual and experimental learning media (Aulia et al., 
2024; Febianti et al., 2024; Latifah et al., 2024).  

Previous studies have shown that the KOSICA 
(Kotak Sifat Cahaya or Box of Light Properties) media is 
effective in improving students' understanding of light 
concepts (Fadhilah et al., 2022; A. P. Lestari et al., 2016; 
Malo et al., 2025). However, the novelty of this research 
lies in the ”development of a modified KOSICA media 
design” that presents light phenomena in a more 
tangible way, and in the use of a “quasi-experimental 
two-class approach” (experimental and control classes), 
which has rarely been explored in prior studies. 

In addition, interviews with teachers at the research 
site revealed that the KOSICA media has never been 
used in learning, even though they acknowledged its 
potential to increase students’ learning motivation and 
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conceptual understanding. This indicates a real need in 
the field for innovative learning media that can bridge 
science concepts with students’ real-world experiences. 
(Fitria et al., 2024; Sukmawati, 2021; Sukmawati et al., 
2024; Wahjusaputri et al., 2022). 

There fore, this research is crucial to address that 
gap and to offer an alternative learning medium that is 
both innovative and effective. The primary objective of 
this study is to examine the effect of using KOSICA 
media on fourth-grade students' understanding of the 
properties of light through a quasi-experimental 
approach. This study is expected to contribute to 
improving the quality of science education in 
elementary schools and to enrich the literature on the 
development of contextual learning media. 

 

Method  
 
This research was conducted at SDN Duren Tiga 13 

Pagi, South Jakarta in April 2025. The researcher uses a 
quantitative method with a quasi-experimental type of 
research (Ary et al., 2009). Quasi-experimentation can be 
referred to as an experiment that has a treatment, impact 
measurement, experimental unit but does not use 
random assignments to create comparisons in order to 
infer changes caused by the treatment (El-Tonsy, 2016). 
The research design used in this study is a ”quasi-
experimental design” involving two groups: an 
experimental class and a control class. This study applies 

an *intact group design, in which the student groups 
were already formed naturally by the school (pre-
existing classes). The researcher did not assign students 
individually to each group but instead conducted 
“random assignment at the class level” to determine 
which class would serve as the experimental group and 
which as the control group. 

The experimental group received treatment in the 
form of learning using ”KOSICA (Kotak Sifat Cahaya or 
Box of Light Properties)” media developed by the 
researcher, delivered through a contextual approach. 
This media allows students to directly observe various 
light phenomena such as reflection, refraction, and 
absorption through real visualizations and simple 
experiments inside the box. This approach is designed to 
connect scientific concepts with students’ real-world 
experiences, making the learning process more 
meaningful. 

In contrast, the control group followed learning 
using a “conventional approach”, which relied on 
teacher lectures and textbooks without the use of 
interactive learning media. This method reflects the 
typical teaching practices previously applied at the 
school. The form of questions in this study is multiple 
choice with a total of 25 questions. Test results will be 
obtained as scores when students have completed the 
test, both the pre-test and the last test after treatment 
(post-test) completed by the student, especially students 
in grades IV-A (control class) 24 students and IV-B 
(experimental class) 24 students. 

 

 
Figure 1 Steps of stacking analysis using the Rasch model 

 

This design was chosen to comparatively measure 
the effect of using KOSICA media on students’ 
conceptual understanding of the properties of light 

between the two groups. The treatment implementation 
flow can be illustrated as follows: 
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Treatment Flow Diagram 
Subject Selection 
a. Class IV-A and IV-B at SDN Duren Tiga 13 Pagi. 

b. Number of students in each class is recorded (IV-A = 

24 students; IV-B = 24 students). 

 
Class Randomization 
a. A lottery is conducted to assign. 

b. Class IV-A as the control group. 

c. Class IV-B as the experimental group 

 
Treatment Implementation 
a. Experimental Group (IV-B): Learning with KOSICA 

media (contextual approach). 

b. Control Group (IV-A): Conventional learning 

(lecture and textbook-based. 

 
Learning Outcome Measurement 

Both groups receive a pretest and posttest to assess 
their understanding of the properties of light. 

Data analysis was carried out through 
understanding the concepts provided before and after 
treatment. These values are analyzed with a stacking 
analysis approach.  According to Sukarelawan et al. 
(2024),  stacking analysis in Rasch modeling is a 
longitudinal analysis technique used to compare the 
ability of individuals (learners) before and after 
treatment in understanding the concept of the properties 
of light. After the results are obtained, data processing is 
carried out by stacking analysis using the RASCH model 
(Nurliana et al., 2023), with steps as in figure 1. 

 

Result and Discussion 
 

This study compares two instructional methods: 
conventional teaching using PowerPoint presentations 
designed through the Canva application, and 
experimental teaching utilizing the KOSICA media. The 
purpose of this comparison is to examine the effects of 
each method on fourth-grade elementary school 

students. The instrument used demonstrated good 
content validity, although its individual reliability was 
low—likely due to the small sample size. Nevertheless, 
the instrument was still considered appropriate for 
enhancing students' understanding of the properties of 
light. 

To provide an initial overview of students’ 
conceptual understanding, descriptive statistics were 
first calculated. Table 1 presents the statistical data of the 
posttest scores for each group. The results show that the 
control class achieved an average score of 40.00 with a 
standard deviation of 17.811, while the experimental 
class obtained an average score of 64.17 with a standard 
deviation of 19.684. This difference in average scores 
indicates a notable disparity in performance between the 
two groups. 

 
Table 1. Group Statistic 
Class N Mean Std. Deviation Std. Error  

Posttest_control 24 40.00 17.811 3.636 
Posttest_experiment 24 64.17 19.684 4.018 

 
Table 2 presents the results of the Independent 

Samples t-test, which indicate a significant difference 
between the posttest scores of the control class and the 
experimental class. Based on Levene’s test, the 
significance value is 0.457 (> 0.05), indicating that the 
variances of the two groups can be assumed to be equal. 
Furthermore, the t-test results show a t value of -4.460 
with degrees of freedom (df) = 46 and a significance 
value (Sig. 2-tailed) of 0.000 (< 0.05). This suggests that 
the difference between the two groups is statistically 
significant. The mean difference between the 
experimental and control groups is -24.167, with a 95% 
confidence interval ranging from -35.074 to -13.260. 
Thus, the use of KOSICA media in learning has a 
significant impact on improving students’ conceptual 
understanding compared to conventional teaching 
methods.

 

Table 2. Independent Samples Test 
F (levene) Sig. (levene) t df P (2-tailed) Mean diff 95% CI lower 95%CI upper 

0.563 0.457 -4.460 
-4.460 

46 
45.548 

0.000 
0.000 

-24.167 
-24.167 

-35.074 
-35.077 

-13.260 
-13.257 

After the results were obtained, the data were processed 
using stacking analysis with the Rasch model 
 
Analysis of Control Class Students Taught with the 
Cooperative Learning Model  

Based on the data in Table 3, which presents the 
pre-test and post-test scores of 24 students in the control 
class, the Rasch model analysis grouped students into 

three categories based on changes in scores from pre-test 
to post-test: increased, decreased, and unchanged. Out 
of a total of 24 participants: 13 students (54.2%) showed 
an increase in scores, 7 students (29.2%) experienced a 
decrease in scores, and 4 students (16.6%) had no change 
in scores (Izzati et al., 2024; Putri et al., 2024; Sukmawati, 
2020; Sulistiani et al., 2024). 
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Table 3. Measurement of Students' Scores Based on the 
Scale of Understanding Class Concepts  

Participants 
Pretest Postetst Measure Pretest-

Posttest 
Information 

  

1 -4.14 -5.46 -1.32 Decreased 
2 -4.31 -3.2 1.11 Increase 
3 -3.86 -4.14 -0.28 Decreased 
4 -3.64 -3.28 0.36 Increase 
5 -3.45 -3.54 -0.09 Decreased 
6 -3.54 -3.64 -0.1 Decreased 
7 -3.37 -3.45 -0.08 Decreased 
8 -3.28 -2.21 1.07 Increase 
9 -2.63 -3.03 -0.4 Decreased 
10 -3.99 -3.11 0.88 Increase 
11 -4.31 -4.31 0 Remain 
12 -3.99 -4.14 -0.15 Decreased 
13 -3.74 -3.54 0.2 Increase 
14 -3.37 -2.74 0.63 Increase 
15 -3.54 -3.45 0.09 Decreased 
16 -3.64 -3.37 0.27 Increase 
17 -3.37 -3.03 0.34 Increase 
18 -3.03 -2.52 0.51 Increase 
19 -3.37 -3.03 0.34 Increase 
20 -3.86 -3.54 0.32 Increase 
21 -3.11 -3.11 0 remain 
22 -3.54 -3.54 0 Remain 
23 -3.74 -3.28 0.46 Increase 
24 -3.64 -3.64 0 remain 

 

 
Figure 2. Chart arrangement of change in concept 

understanding of control class students 

 
Students categorized in the increased group include 

participants number 2, 4, 8, 10, 13, 14, 16, 17, 18, 19, 20, 
and 23. The highest increase in score was recorded by 
participant number 2 with a gain of 1.11 points, while 
the smallest increase was shown by participant number 
13 with an increase of only 0.20 points. The decreased 
group consists of participants number 1, 3, 5, 6, 7, 9, 12, 
and 15. The greatest score decrease occurred with 
participant number 1, who had a -1.32 point drop from 
pre-test to post-test (Saputri et al., 2024; Sukmawati et 
al., 2024, 2024; Wahjusaputri et al., 2024). Meanwhile, the 
unchanged group includes participants number 11, 21, 
22, and 24. These students showed the same scores on 

both the pre-test and post-test, indicating no change in 
their performance (Ifdaniyah et al., 2024; Kusnadi et al., 
2023; Muthi'ah et al., 2023; Sukmawati et al., 2024). 
 
Analysis of Experimental Class Students Taught Using 
KOSICA Media 

Based on the analysis of students using the Rasch 
model, it was found that 23 out of 24 students showed 
improvement. This indicates that the majority of 
participants experienced positive development after 
receiving treatment between the pretest and posttest 
periods. This improvement can be interpreted as an 
effective result of a learning process aimed at enhancing 
students’ conceptual understanding (M. N. Fitria et al., 
2022; Istiqomah et al., 2023; Novianti et al., 2023; 
Ramadhani et al., 2022). 
 
Table 4. Measurement of Student Scores Based on the 
Scale of Understanding of Experimental Class Concepts 

Participants 
Pre-Test Post-Test Measure Posttest 

- Pretest 
Information 

  

1 0.07 -0.46 -0.53 Decreased 
2 -1.8 -0.28 1.52 Increase 
3 -1.51 -0.64 0.87 Increase 
4 -0.64 0.61 1.25 Increase 
5 -0.64 1.5 2.14 Increase 
6 -0.64 2.65 3.29 Increase 
7 -0.64 0.25 0.89 Increase 
8 -1.51 0.43 1.94 Increase 
9 -0.83 1.25 2.08 Increase 
10 -1.04 1.25 2.29 Increase 
11 -0.28 1.8 2.08 Increase 
12 -1.51 -1.04 0.47 Increase 
13 -0.83 0.43 1.26 Increase 
14 -1.26 0.07 1.33 Increase 
15 -0.64 2.16 2.8 Increase 
16 0.07 2.65 2.58 Increase 
17 -1.04 -0.1 0.94 Increase 
18 -1.26 1.25 2.51 Increase 
19 -0.83 0.07 0.9 Increase 
20 -1.26 -0.64 0.62 Increase 
21 -1.04 1.8 2.84 Increase 
22 -0.28 2.65 2.93 Increase 
23 -1.51 0.61 2.12 Increase 
24 0.07 0.43 0.36 Increase 

 
Table 4 presents the pretest and posttest scores of 24 

students in the experimental class. Based on the Rasch 
model analysis, 23 out of 24 students demonstrated 
increased ability. The highest individual gain was 
recorded by student number 6, with an increase of 3.29 
logits. Other significant improvements were shown by 
student number 22 (2.93 logits) and student number 21 
(2.80 logits). The only student who experienced a decline 
was student number 1, whose pretest score of 0.07 
dropped to -0.46 in the posttest, resulting in a decrease 
of 0.53 logits. 
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Figure 3. Chart arrangement of change in concept 

understanding of experimental class students 
 

Discussion 
This finding of this study indicate that the use of 

KOSICA media significantly contributes to improving 
students' conceptual understanding. Based on the 
results of the independent sample t-test, there was a 
significant difference between the post-test scores of 
students in the control and experimental classes, 
suggesting that the intervention was effective in 
enhancing learning outcomes. In the control class, 
students' performance varied: 13 out of 24 students 
showed improvement, 4 showed no change, and 8 
experienced a decline. In contrast, in the experimental 
class, almost all students 23 out of 24 demonstrated 
improvement, with only one student showing a 
decrease. These findings suggest that the 
implementation of KOSICA media can enhance student 
engagement and deepen conceptual understanding 
more effectively than conventional teaching methods. 
KOSICA media also provides visual context that helps 
students connect abstract scientific concepts with real-
life experiences. 
 

 
Figure 4.  KOSICA media is an experimental class 

 

 
Figure 5. Conventional learning in control class 

 

Conclusion  
 

 Based on the results of this study, it can be 
concluded that the use of KOSICA (Box of Light 
Properties) as a learning medium has a significant 
impact on improving students’ conceptual 
understanding of the properties of light. KOSICA is 
designed to present light phenomena such as reflection, 
refraction, and absorption through a contextual and 
visual approach, allowing students to engage directly 
with learning experiences. Compared to conventional 
teaching methods that rely on lectures and textbooks, 
the use of KOSICA proves to be more effective in helping 
students connect abstract scientific concepts with their 
real-world experiences. Statistical analysis confirmed a 
significant difference in post-test scores between the 
experimental and control groups. In addition, stacking 
analysis using the Rasch model supported this finding 
by showing that the majority of students in the 
experimental class experienced increased conceptual 
understanding after the intervention. These results 
provide empirical evidence that contextual and 
interactive learning media like KOSICA can effectively 
address the challenges of science instruction at the 
elementary level. Therefore, KOSICA offers a relevant 
and applicable alternative learning tool that promotes 
meaningful, student-centered science learning. Its use 
can enhance students’ motivation, engagement, and 
comprehension, making it a valuable contribution to the 
development of innovative science education practices 
in primary schools.  
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