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 Observation results in grade V of Gamping Public Elementary School on March 14, 2025 showed that science learning 

was still less than optimal. As many as 8 out of 20 students had not reached the KKM of 70, and their cognitive abilities 

tended to stop at the C1 (remembering) domain, not yet developing to C2 (understanding), C3 (applying), or C4 

(analyzing). This study aims to determine the effectiveness of the Water Cycle Diorama assisted by QR Code 

Augmented Reality in improving students' cognitive science learning outcomes. This diorama media is designed to 

help students understand the concept of the water cycle through real, contextual and interactive visualizations, so it is 

expected to improve their cognitive learning outcomes. This research uses a quantitative research type with a 

descriptive design.one group pretest and posttest. The research subjects were fifth grade students of SDN Gamping 

Teknik and the data collection instruments were in the form of learning observation sheets, tests (pretest and posttest). 

Data validation techniques include content validity tests and empirical validity (content validity tests, reliability, level 

of difficulty of questions, discrimination power. The data analysis techniques used are normality, and hypothesis testing 

(t-test and N-Gain) through the SPSS Version 25 program. The results of the t-test in the t-test column for Equality of 

Means if the Sig. (2-tailed) value is > 0.05 then Ha is rejected and H0 is accepted, meaning there is no significant 

difference between the results pretest And posttest. On the other hand, if the Sig. (2-tailed) value is < 0.05 then Ha is 

accepted and H0 is rejected, which means there is a significant difference between the pretest and posttest results. In 

other words, the use of the Water Cycle Diorama based on QR Code Augmented Reality has a significant influence on 

improving students' cognitive learning outcomes in science. The results of the study showed that the water cycle 

diorama learning media assisted by QR Code Augmented Reality was proven effective in improving the cognitive 

learning outcomes of fifth grade students of Gamping Elementary School in science learning. This was proven by the 

results of the t-test calculation which showed a significance value (2-tailed) of 0.000 <0.005 which means there was a 

difference between the pretest and posttest results after learning using the water cycle diorama assisted by QR Code 

Augmented Reality. In addition, the results of the N-Gain calculation of 0.365870 showed that the increase in learning 

outcomes was in the moderate category. Thus, the QR Code Augmented Reality assisted diorama media was effectively 

used in learning to improve the cognitive learning outcomes of fifth grade students of elementary school on the water 

cycle material. 
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Introduction 

Education is a crucial part of a person's life because it 

fosters cognitive, affective, and psychomotor development, 

creating a quality generation. A quality generation is able to 

adapt to its environment and face various challenges (Muchtar 

et al., 2023). According to Dayana et al. (2021), education 

serves to develop students' potential, focusing not only on 

learning outcomes but also on the process of understanding the 

material. 

The curriculum is the heart of education because it 

encompasses learning plans and experiences to achieve 

learning objectives. One of the latest innovations is the 

Independent Curriculum, which emphasizes learning based on 

students' interests and talents and encourages independent 

learning (Komalasari, 2023). In line with curriculum changes, 

the learning approach has also shifted from teacher-oriented to 

student-oriented, where students are more active in the learning 

process (Sunarno & Suryandari, 2016). This approach aligns 

with the principles of the Independent Curriculum and the 

demands of the Society 5.0 era, which emphasizes the 

integration of technology in education (Abidah, 2022). 

One innovation to address the challenges of the Society 
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5.0 era is the use of virtual laboratories, which facilitate 

learning through digital platforms (Suryandari et al., 2022). 

Virtual laboratories help students conduct digital experiments 

without having to be in a physical lab, making learning more 

practical and safe (Hikmah, 2020). This medium also helps 

students understand scientific concepts through interactive 

experiences (Ramadhani, 2021). In learning Natural and Social 

Sciences (IPAS), virtual laboratories can visualize abstract 

material such as the water cycle more clearly (Abidah, 2022). 

One form of virtual laboratory is Augmented Reality 

(AR), which combines real and virtual objects to create 

interactive learning (Ekayogi, 2023). Augmented Reality helps 

students understand complex concepts through engaging 

visualizations, increasing interest and learning outcomes 

(Simarona et al., 2024). However, the use of Augmented 

Reality in learning is still limited. One type of AR that can be 

used is QR Code Augmented Reality, which makes it easier for 

teachers to deliver material using limited media (Sugiana & 

Muhtadi, 2019). 

Besides technology, traditional mediaDioramas, such 

as dioramas, are also effective in aiding student understanding 

through three-dimensional visualization (Maulana & Syafrina, 
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2022). However, conventional dioramas have limitations in 

interactivity. To address this, implementing QR Code 

Augmented Reality into dioramas is an innovative solution 

(Seftriana, 2020). The QR Code-assisted AR water cycle 

diorama not only visualizes concepts realistically but also 

enhances students' interest and cognitive learning outcomes. 

In science learning, understanding abstract concepts 

such as the water cycle is often difficult due to the lack of 

interactive media (Sunami & Aslam, 2021). Observations at 

Gamping Public Elementary School showed that 8 out of 20 

fifth-grade students had not yet achieved the Minimum 

Competency (KKM) (70), with cognitive abilities still at level 

C1 (remembering) in Bloom's taxonomy. Monotonous learning 

and the lack of use of technology-based media contributed to 

the low learning outcomes. 

Based on these problems, this study aims to test the 

effectiveness of a water cycle diorama assisted by QR Code 

Augmented Reality in improving the cognitive learning 

outcomes of fifth-grade elementary school students in science. 

It is hoped that this study can provide innovative solutions to 

improve students' understanding and learning outcomes. 

. 

Methodology 

The type of research used in this study is quantitative 

research. This research is categorized as a quantitative method 

with an experimental approach, which aims to test the 

effectiveness of the water cycle diorama assisted by QR Code 

Augmented Reality in improving the cognitive learning 

outcomes of fifth grade elementary school students in science. 

This research was conducted by providing treatment in the 

form of learning using a QR Code Augmented Reality assisted 

diorama, then measuring the results through a pretest and 

posttest to determine any changes in student learning 

outcomes. 

In this experimental study, the independent variable is 

the learning media in the form of a QR Code Augmented 

Reality-assisted diorama, while the dependent variable is the 

cognitive learning outcomes of fifth-grade elementary school 

students in science. This study did not use a control group, but 

instead implemented a one-group pretest-posttest design, 

where the sample students were given a pretest before learning, 

then given treatment (learning with a QR Code Augmented 

Reality-assisted diorama), and their posttest results were 

measured after learning. 

Table 1 Research Design 

Class Pretest Treatment Posttest 

Class V O1 X O2 

(Yuli & Astuti, 2018). 

 

Information: 

Class V : Classes that make research 

O1 : Conduct a pretest before treatment 

X : Treatment using Assisted Dioramas  

 QR Code Augmented Reality 

O2 : Conduct a Posttest after it is done treatment 

 

Result 

This research was conducted in the fifth grade of 

Gamping State Elementary School in the even semester of the 

2024/2025 academic year, with a total of 20 students. The 

purpose of this study was to determine the effectiveness of the 

Water Cycle Diorama media Assisted by QR Code Augmented 

Reality in improving students' cognitive learning outcomes in 

science learning. The instrument used was a multiple-choice 

test of 20 questions given in two stages, namely a pretest before 

treatment and a posttest after treatment. 

The learning outcome data obtained from the pretest 

and posttest were analyzed to determine the improvement in 

student learning outcomes and the significance of the 

differences in scores before and after using QR-assisted 

diorama media.Augmented Reality codeTo determine the 

differences in student learning outcomes before and after 

treatment, a paired sample t-test was conducted. 

Table 2 Test resultsPaired Sample t-Test 

Variables N df thitung Sig.(2-

tailed) 

Pretestand 

Posttest 

20 19 -14,673 0,000 

Based on the table aboveThe results of the t-test 

calculation show that the 2-tailed significance value is 0.000, < 

0.005. Since the average posttest score is higher than the 

pretest, it can be concluded that there is a difference between 

students' pretest and posttest scores. This indicates a significant 

influence after treatment using the water cycle diorama media 

assisted by QR Code Augmented Reality. 

In addition to the t-test, analysis of learning outcome 

improvements was also carried out using the N-Gain 

calculation. 

Table 3 N-Gain Test 

Variables N Minimu

m 

Maximu

m 

Mean Standar

d 

Deviati

on 

N-Gain 

Score 

2

0 

0.17 0.60 0.3659 0.11545 

N-Gain 

Percenta

ge 

2

0 

16.67 60.00 36,587

0 

11,5452

1 

Based on the analysis results, the average N-Gain value 

obtained was 36.5870, which is in the moderate category. This 

indicates that the applied learning media is quite effective in 

improving student learning outcomes. 

 

Discussion 

This research aims to determine the effectiveness of the 

Water Cycle Diorama media assisted by QR Code Augmented 

Reality (AR) on the cognitive learning outcomes of fifth-grade 

elementary school students. The research results indicate an 

increase in learning outcomes after students received treatment 

using the media. This is evidenced by the average N-Gain value 

of 36.5870%, which falls into the medium category. This 

means that the use of the Water Cycle Diorama assisted by QR 

Code Augmented Reality is able to improve student learning 

outcomes, although its effectiveness has not reached the high 

category. These results indicate that interactive visual learning 

media can help students understand abstract concepts, such as 

the water cycle. 

The results of this study also show an increase in 

student achievement in the cognitive domain based on Bloom's 

Taxonomy. Before the treatment, students' abilities tended to 

be at the C1 level (remembering), meaning they could only 

mention the sequence of the water cycle process without 

understanding the deeper meaning. After learning using the 

Water Cycle Diorama assisted by QR Code Augmented 

Reality, students' abilities began to develop into the C2 

(understanding) and C3 (applying) domains. This is evident 

from the students' ability to explain the relationships between 

processes, such as linking evaporation to cloud formation 

(condensation), and applying the concept of the water cycle in 

new situations, for example, when asked to explain the reason 

for drought in an area. The increase in the C4 domain 

(analyzing) is still limited because some students have 

difficulty comparing data and drawing more complex 
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conclusions. This condition is in accordance with the average 

N-Gain which is in the medium category, so the development 

of learning strategies that emphasize higher-order thinking 

skills is still needed. 

The results of this study are in line with the findings of 

Pratiwi (2022), which prove that the use of diorama media in 

science learning can improve the learning outcomes of fifth-

grade students at SD Negeri Gamping. Diorama media is able 

to visualize the process of the groundwater cycle so that 

students can more easily understand abstract concepts. Similar 

findings were also found by Jannah et al. (2023), which shows 

that the use of diorama media has a positive effect on the 

science learning outcomes of fifth-grade students at SD Negeri 

Gamping. The research confirms that dioramas can be an 

effective medium because they provide concrete and 

interesting learning experiences, thus motivating students to be 

more active in the learning process. 

However, the effectiveness obtained is still in the 

medium category. This can be influenced by several conditions 

during the learning process. Limited learning time means that 

students do not have enough opportunity to explore the media 

in more depth. In addition, the diverse initial abilities of 

students also affect the achievement of learning outcomes, 

because some students still have difficulty understanding the 

material even though it has been presented through visual 

media. Unconducive learning environment conditions, such as 

limited devices and technical disturbances in the use of QR 

Codes and Augmented Reality, also become obstacles. In 

addition, some students are still not familiar with the use of 

digital technology in learning activities, so it takes longer to 

adapt. 

In addition, the role of the teacher is also very important 

in supporting the success of learning. Visual and interactive 

media can indeed attract students' attention, but in-depth 

understanding still requires explanation and direction from the 

teacher. This is in line with Arsyad's (2019) opinion that 

learning media functions as a tool, not as a substitute for the 

teacher's role. 

Based on the research results, the use of QR Code 

Augmented Reality-based Water Cycle Diorama has proven 

effective in improving students' cognitive learning outcomes in 

the medium category. This media is suitable for introducing 

initial concepts in an interesting way, but further development 

is still needed to strengthen students' understanding in more 

depth. In further research, the use of this media can be 

supported by more adequate time allocation, the availability of 

complete devices, and integration with active learning 

strategies, so that its effectiveness can be improved. 

 

Conclusion and Recommendation 

Based on the results of the research, it can be concluded 

that the Water Cycle Diorama media Augmented Reality QR 

Code Assisted is effective in improving learning outcomes 

cognitive students in grade V of Gamping State Elementary 

School in social studies subjects.   This Proven through: 

1. The results of the t-test, which show a significance value 

(2-tailed) of 0.000 < 0.05,  so that H₀ is rejected and H₁ is 

accepted.   Thus, there is a difference significant between 

pretest and posttest scores after learning using water cycle 

diorama media assisted by QR Code Augmented Reality. 

2. The result of the calculation of N-Gain, which reached 

0.365870 or 36.58% and Included in the medium category.  

This shows that the use of Diorama QR Code Augmented 

Reality-assisted Water Cycle is able to provide 

improvement in students' cognitive learning outcomes, 

even though its effectiveness has not yet reached On the 

other hand, the Senate will not be able. 

3. Judging from the cognitive realm of Bloom's Taxonomy, 

students' abilities are not only stops at the C1 level 

(remembering), but begins to progress towards C2 

(understand) and C3 (apply).   However, the improvement 

on C4  (Analyze) is still limited so it requires an advanced 

learning strategy which puts more emphasis on high-level 

thinking skills. 

 

Thus, this study proves that the use of Water Cycle 

Diorama media assisted by QR Code Augmented Reality is 

effectively used in IPAS learning to help students understand 

abstract material, especially water cycles. However, the level 

of effectiveness obtained is still in the medium category, so 

further development is needed so that the improvement of 

students' cognitive learning outcomes can reach the high 

category. 

Based on the results of this study, several areas need 

improvement and follow-up. Therefore, the researchers offer 

several suggestions, summarized as follows: 

1. The water cycle diorama media assisted by QR Code 

Augmented Reality has been proven effective in 

improving students' cognitive learning outcomes in 

science, so this media can be used as a learning innovation 

that is suitable for implementation in delivering water 

cycle material in grade V of elementary school. 

2. Further researchers are advised to develop and study this 

media on other materials, different levels, or with a more 

creative and contextual approach in order to obtain 

broader and deeper results. 

3. Teachers are expected to be able to understand and 

implement water cycle diorama media assisted by QR 

Code Augmented Reality as a form of learning media 

innovation that is interesting, interactive, and able to help 

students understand abstract concepts more easily. 

4. This research is expected to increase knowledge about 

learning media and become reference material for others 

who want to conduct similar research in the future. 
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