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Abstract
 

___________________________________________________________________ 

This research is based on the students’ learning achievement in science subject 

of water cycle topic, which was quite difficult for the students. One of the 

obstacles facing the teacher was learning media that were lacking updates in 

relevance to current development. The objectives of this research are to develop, 

to test the validity, to analyze the effectiveness and the practicality of Unity 3D 

learning media. Research and Development design based on Borg and Gall is 

used in this research. The product validity test was carried out by experts through 

data analysis technique in the form of percentages. The product effectiveness test 

was carried out with a wide-scale trial using a quasi-experimental design through 

data analysis technique of students’ learning outcomes improvement by using 

the n-gain test and students’ ICT literacy with percentages, as well as differences 

in learning outcomes through t-tests. The product practicality test was done by 

distributing questionnaires for students’ responses by using a data analysis 

technique in the form of percentages. The results of this research showed that 

the validation assessment conducted by media experts was 93.1% and by 

material experts was 87.5%, with very valid criteria. The effectiveness of the 

product with the n-gain test was 43% (moderate), and the increase in students' 

ICT literacy was 12%. There was a significant difference in the post-test result of 

the experimental and control class through the t-test of 4.3%. The practicality of 

media was 89% (very practical), based on students’ responses. From those 

results, it can be concluded that the Unity 3D learning media is effective and 

practical for improving learning outcomes and ICT literacy for fifth-grade 

elementary school students. 
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INTRODUCTION 

 

The rapid development of information and 

communication technology affects all aspects of 

life, including education. The development of 

science and technology encourages the use of said 

developments in the learning process. Teachers 

are required to develop tools that can support the 

learning process to suit current development, in 

addition to being able to use the tools provided by 

the school. 

One of the roles of information and 

communication technology in the world of 

education is in the use of instructional media. 

Arsyad (2013) argues that learning media is an 

inseparable part of the teaching and learning 

process for the achievement of educational goals 

in general and learning objectives in schools in 

particular. Learning media is a tool that can be 

used to facilitate teaching and learning process 

and can facilitate effective communication 

between teachers and students, especially for 

elementary students who fall into the concrete 

operational stage. Thus they need tangible objects 

to facilitate understanding of a concept. 

Therefore, learning media is an urgent need. 

The real facts show that the use of 

instructional media by teachers in the learning 

process was not optimal. Based on conducted 

preliminary observations and interviews 

conducted, 4 out of 6 teachers from elementary 

schools were delivering learning material by 

using lecturing method. These teachers were 

more concerned with cognitive aspects and paid 

less attention to students' interests and motivation 

in learning. So, it could affect the level of 

students’ understanding. 

A teacher is required to be able to create 

appropriate learning media to make the teaching 

more interesting, active, and ensure that the 

material received by students is not just a 

collection of concepts (Khairoh, Rusilowati, and 

Nurhayati, 2014). The active involvement of 

students in learning can contribute to 

psychological readiness and attitude of respect for 

students so that it affects their abilities to receive 

the material, remember, and solve problems 

related to the subject under discussion (cognitive 

intelligence) (Wilke, 2003). 

Following current development, learning 

media should be based on information and 

communication technology (ICT). It is because 

that the technological developments bring an 

impact to learning activities in the classroom 

(Kuncahyo, 2017). This can be proven by the fact 

that many schools apply technology in learning. 

The purpose of using said technology is to make 

learning a positive and interesting activity.   

Based on the above reasons, the 

development of ICT-based learning media is 

needed so that learning media can be used by 

students not only during the learning process at 

school. Learning media that will be developed is 

using Unity 3D software. Thus it can support 

almost every version of Windows, Blackberry, 

Android, and iOS (Jagadish, Anand, Prakash, 

Patil, and Sathiya, 2018). Students can access the 

software via smartphone, laptop, or computer by 

downloading it through the play store or 

AppStore beforehand. In using the media, 

students do not always have to be connected to 

the internet. Internet is only needed when 

students download the learning media, making it 

more affordable for them.  

The objectives of this research are to 

develop, to test the validity, to analyze the 

effectiveness and the practicality of Unity 3D 

software learning media. 

 

METHODS 

 

This research is development research 

using the Borg and Gall development design, 

which includes: needs analysis, planning, 

developing preliminary product form, 

preliminary field trial, revision of preliminary 

field trial result, main field trial, operational 

product revision, operational field trial, and final 

product improvement. In this research, a product 

in the form of learning media was developed 

using Unity 3D software on water cycle topic, 

followed by testing on the effectiveness and 

practicality of the instructional media. The test 

subjects in this research were fifth-grade students 

of Public Elementary School 02 Salatiga in 
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2018/2019 academic year totaling 28 students 

(experimental class), and fifth grade of Public 

Elementary School 09 Salatiga in 2018/2019 

academic year totaling 28 students (control class).   

The variables measured or observed in this 

research were the validity of instructional media, 

the effectiveness of instructional media, and the 

practicality of instructional media. The validity of 

instructional media applied assessments from 

validators of media experts and material experts, 

with data analysis techniques in the form of 

percentages. Furthermore, the effectiveness of the 

product was carried out by a large-scale trial using 

a quasi-experimental design with a form of non-

equivalent control group design, which has a 

control group but it cannot function fully in 

controlling external variables that affect 

experimental treatments. The data analysis 

technique used to measure the improvement in 

learning outcomes was an n-gain test, and 

students’ ICT literacy was percentages. 

Meanwhile, to analyze the differences in post-test 

learning outcomes between experimental class 

and control class, pre-test and post-test learning 

outcomes in the experimental class, as well as a 

pre-test and post-test learning outcomes in the 

control class, t-test was used. The product 

practicality test was done through the distribution 

of questionnaires for students’ responses by using 

a data analysis technique in the form of 

percentages. 

 

RESULTS AND DISCUSSION 

 

This research on the development of Unity 

3D learning media was carried out in May of the 

2018/2019 academic year, taking subjects of fifth-

grade students of Public Elementary School 02 

Salatiga totaling 28 students and fifth grade of 

Public Elementary School 09 Salatiga in totaling 

28 students. The results of the research include 

the development of Unity 3D learning media on 

the water cycle topic for fifth grade elementary 

school, the effectiveness of Unity 3D learning 

media on the water cycle topic for fifth grade 

elementary school, and the practicality of Unity 

3D learning media on the water cycle topic for 

fifth grade elementary school.  

Unity 3D learning media on water cycle 

topic is a learning media that is packaged in the 

form of an application called "Catch Me." The 

characteristics of Unity 3D learning media are 

adjusted to characteristics proposed by Gerlach 

and Ely (Arsyad, 2015) which are (1) fixative, 

containing several images and animations about 

events or examples of activities related to water 

cycle topic, (2) manipulative, containing various 

explanations relating to the material of the water 

cycle with various examples relating to the 

students’ daily lives which are presented in a 

relatively short time but still complete and clear 

for the students to construct understanding and 

find solutions to problems (Hamzah, 2009), 

meaning that those examples are not presented in 

full as they are in real life, (3) distributive, the 

media can be transformed to several places at the 

same time as it can be accessed through play 

store, making it easier for students to get Unity 

3D learning media on water cycle topic and to use 

it wherever and whenever they are. 

Unity 3D learning media contains two 

menus; the material menu, and the playing menu. 

In the material menu, students can explore 

information related to the water cycle topic 

presented in the form of animations and 

explanations accompanied by interactive audio 

Hendrawan (2017). The material menu of the 

Unity 3D learning media is presented in figure 1. 

 

 

Figure 1. Display of Material Menu of the Unity 

3D Learning Media 

 

On the other hand, in the playing menu, 

students can measure their level of understanding 

related to the water cycle topic by answering 

various questions in the form of multiple-choice 

and fill-in-the-blanks that are packaged in a game 

of catching fish. Husain (2014) the use of media 
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involving the use of senses to the maximum can 

improve students’ learning outcomes as the 

media contain combinations of elements such as 

texts, images, animations, and games related to 

learning material, to prevent students from 

boredom. Also, Saputri, Rukayah, and Indriayu 

(2018) explains that the development of ICT-

based media with games helps students to 

understand and master the material in the 

learning process. The playing menu of the Unity 

3D learning media is presented in figure 2. 

 

 

Figure 2. Display of The Playing Menu of The 

Unity 3D Learning Media 

The research was divided into 3 main 

stages: (1) needs analysis stage, namely by 

conducting a basic literature   review   on   media 

development, preliminary observation, analysis 

of the learning media requirement, planning the 

product to be developed, designing the product, 

(2) development stage, including preliminary 

field trial to test the validity of the product 

through the validators of media experts and 

material experts presented in table 1, revision of 

the preliminary field trial, the main field trial is to 

conduct trial in small group on 33 respondents, 

product revision, operational field trial namely a 

large group trial in 2 classes, each of which 

amounted to 28 respondents, as well as the 

improvement of the final product, (3) evaluation 

phase, at this stage tests for the effectiveness and 

the practicality of the product was done. 

 

 

 

 

Table 1. Recapitulation of The Unity 3D Learning Media Validation Score 

On the water cycle topic aspect 
Validator 

Average Maximum score Percentage (%) 
I II 

Unity 3D learning media 
Quality of the opening menu 12 10 11 12 92 
Slide quality 11 11 11 12 92 
Quality of text or sentence 20 20 20 20 100 
Background quality 8 8 8 8 100 
Color quality 8 8 8 8 100 
Image and animation quality 6 7 6.5 8 81 
Interaction with the media 11 9 10 12 83 
Total percentage 93.1 
The material in unity 3D learning media 

Content - 17 17 20 85 
Presentation eligibility - 6 6 8 75 
Language assessment - 12 12 12 100 
Total percentage 87.5 

 

Table 1 shows a recapitulation of the 

validation assessment from media experts and 

material experts on Unity 3D learning media. 

Unity 3D learning media are designed to be 

interesting and most importantly are easy to 

operate by elementary students (Mustaqim, 

2017). Color quality is one thing that needs to be 

considered in learning media. The colors in this 

learning media are chosen by paying attention to 

the combination, composition, and color 

resolution to develop the imagination and 

thinking of students (Obaydullah, and Rahim, 

2019). Unity 3D learning media not only contains 

the concept of material but also provides 

examples related to students' daily lives. This is 

because science learning is not enough just by 

providing information, but it needs to be linked to 

students’ lives (Priyono, 2016).   

The effectiveness of Unity 3D learning 

media on water cycle material can be seen from 

the increase in students’ learning outcomes and 

increased students’ ICT literacy. Learning 

outcomes become one of the aspects of students’ 

success in understanding the material that has 
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been obtained from learning activities (Fityan, 

and Wahyudin, 2018). Improved students’ 

learning outcomes by learning to use Unity 3D 

learning media was shown through the n-gain test 

of 0.43 or 43% (moderate), while the increase in 

student learning outcomes in the control class 

(using images media) by 0.13 or 13% (low). The 

result of t-test increased the experimental class 

and control class by 0.039. This is consistent with 

the opinion of Maria, Rusilowati, and Hardyanto 

(2019) that ICT-based learning media effectively 

improve the learning process in the classroom.  

Based on the results t-test of differences in 

post-test results between experimental, and  

control class was tvalue =2.072 was obtained, 

which is significant at the level of 4.3% as it is 

below the 5% significance level, therefore it can 

be concluded that there are significant differences 

in the post-test results of the experimental class 

and the control class. The differences in learning 

outcomes between the experimental class and the 

control class can be seen through the paired t-test. 

The difference test in the experimental class with 

pre-test and post-test result was 0.000 < 0.05, and 

the different test in the pre-test and post-test 

control class result was 0.003 < 0.05. 

In addition to an increase in student 

learning outcomes in learning to use Unity 3D 

learning media on water cycle material, the 

students’ ICT literacy abilities also increase along 

with the innovation of learning media that 

utilizes this ICT (Febrianti, and Susilowati, 

2018). The effectiveness of Unity 3D learning 

media was also shown by the improvement of 

students' ICT literacy abilities. The data of 

students' ICT literacy abilities were obtained 

through observation during learning with Unity 

3D learning media, by two observers. The 

students’ ICT literacy abilities increased each 

meeting. The average was 70.8% with an increase 

from meeting 1 to meeting three by 12%. 

Improvement of students' ICT literacy abilities is 

presented in figure 3. 

The practicality of learning media can be 

seen from the responses given by students and 

teachers to Unity 3D learning media on the water 

cycle material for fifth-grade elementary school. 

Students’ responses to learning media are 

classified as very good. Following García-

Valcárcel, Gómez-Pablos, and García statement 

(2016) that learning by using ICT-based media 

can increase students’ motivation in learning. 

This is evident from the percentage of student 

responses of 89%, hence the Unity 3D learning 

media on the water cycle material is included in 

the very practical criteria. Students’ responses can 

be seen from the aspects of media use, usage 

reactions, and supporting facilities. 

 

 

Figure 3. Improvement of Students’ ICT 

Literacy Skill 

 

The teacher's responses to the Unity 3D 

learning media show that material is considered 

to have a good influence on students because, 

with the learning media, students can learn water 

cycle material wherever and whenever they are. 

Also, the Unity 3D learning media are developed 

following the level of elementary students, which 

is by using attractive designs and relevant to 

current development. According to the teachers, 

Unity 3D learning media are quite effective in 

helping students to learn. Also, the selection of 

material on the Unity 3D learning media 

developed is considered appropriate. Although 

the material is about the water cycle, it is 

packaged well by providing introductory 

material, such as the use of water for living things 

and providing ending material about human 

activities that affect the water cycle. Students will 

feel attracted to learn new things through learning 

media that are different from the learning media 

they are used to. This learning media can be used 

in the classroom because it is following 

Curriculum 2013, stating that students are 

required to seek and find their concepts actively. 
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But the thing to pay attention to is Unity 3D 

learning media requires a device in the form of a 

laptop or computer that not all schools provide. It 

pokes the weakness or constraint of using Unity 

3D learning media, which is the use of Unity 3D 

learning media is limited if it is used in schools 

that do not have adequate computers facility. 

Unity 3D learning media is one of the learning 

media that has not been obtained by the teacher 

before.  

Unity 3D learning media can be used as 

one of the learning media and source of students’ 

learning, especially in the water cycle material. 

This learning media is developed following the 

level of elementary school children, which 

according to Piaget to be at a concrete operational 

stage, which requires tangible objects so that they 

can understand concepts and solve problems 

related to them well. This learning media is 

recommended to students as a reference for 

learning. With this learning media, students can 

learn the water cycle material simply by paying 

attention and listening to the available audio, as 

it minimizes the students' boredom when 

studying. Students can also measure their abilities 

through the playing menu available on the media, 

which is packaged in the form of a game to catch 

fish. Students can use this learning media 

wherever and whenever they are. 

As has been explained, Unity 3D learning 

media is not only effective in improving students’ 

learning outcomes, but also effective in 

improving students' ICT literacy abilities. This 

learning media is designed concerning ICT 

literacy indicators according to the Indonesian 

Ministry of Communication and Information 

(2006), which are information literacy, computer 

literacy, digital literacy, and internet literacy. 

 

CONCLUSION  

 

Unity 3D learning media on water cycle 

material of fifth-grade elementary school is an 

ICT-based learning media that uses Unity 3D 

software. This learning media is developed 

following the needs of students and aims to 

facilitate students in understanding the concept of 

the water cycle material. This is proven by the 

level of validity of Unity 3D learning media 

through an evaluation by validators of media 

experts of 93.1% (very valid) and material experts 

of 87.5% (very valid). The effectiveness of 

learning media can be seen from the increase in 

learning outcomes in the experimental class 

(using Unity 3D learning media) through the n-

gain test of 43% (moderate), and there is a 

significant difference in the post-test results of the 

experimental and control classes by 4.3%. The 

effectiveness of learning media is also seen from 

the increase in students' ICT literacy abilities 

from meeting 1 to meeting three by 12%. The 

practicality of learning media is seen from the 

very positive responses given by teachers and 

students. The percentage of students' responses to 

learning media was 89%, so Unity 3D learning 

media is included in the very practical criteria. 
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	One of the roles of information and communication technology in the world of education is in the use of instructional media. Arsyad (2013) argues that learning media is an inseparable part of the teaching and learning process for the achievement of ed...
	The real facts show that the use of instructional media by teachers in the learning process was not optimal. Based on conducted preliminary observations and interviews conducted, 4 out of 6 teachers from elementary schools were delivering learning mat...
	A teacher is required to be able to create appropriate learning media to make the teaching more interesting, active, and ensure that the material received by students is not just a collection of concepts (Khairoh, Rusilowati, and Nurhayati, 2014). The...
	Following current development, learning media should be based on information and communication technology (ICT). It is because that the technological developments bring an impact to learning activities in the classroom (Kuncahyo, 2017). This can be pr...
	Based on the above reasons, the development of ICT-based learning media is needed so that learning media can be used by students not only during the learning process at school. Learning media that will be developed is using Unity 3D software. Thus it ...
	The objectives of this research are to develop, to test the validity, to analyze the effectiveness and the practicality of Unity 3D software learning media.

	METHODS
	This research is development research using the Borg and Gall development design, which includes: needs analysis, planning, developing preliminary product form, preliminary field trial, revision of preliminary field trial result, main field trial, ope...
	The variables measured or observed in this research were the validity of instructional media, the effectiveness of instructional media, and the practicality of instructional media. The validity of instructional media applied assessments from validator...

	RESULTS AND DISCUSSION
	This research on the development of Unity 3D learning media was carried out in May of the 2018/2019 academic year, taking subjects of fifth-grade students of Public Elementary School 02 Salatiga totaling 28 students and fifth grade of Public Elementar...
	Unity 3D learning media on water cycle topic is a learning media that is packaged in the form of an application called "Catch Me." The characteristics of Unity 3D learning media are adjusted to characteristics proposed by Gerlach and Ely (Arsyad, 2015...
	Unity 3D learning media contains two menus; the material menu, and the playing menu. In the material menu, students can explore information related to the water cycle topic presented in the form of animations and explanations accompanied by interactiv...
	Figure 1. Display of Material Menu of the Unity 3D Learning Media

	On the other hand, in the playing menu, students can measure their level of understanding related to the water cycle topic by answering various questions in the form of multiple-choice and fill-in-the-blanks that are packaged in a game of catching fis...
	Figure 2. Display of The Playing Menu of The Unity 3D Learning Media

	The research was divided into 3 main stages: (1) needs analysis stage, namely by conducting a basic literature   review   on   media development, preliminary observation, analysis of the learning media requirement, planning the product to be developed...
	Table 1. Recapitulation of The Unity 3D Learning Media Validation Score

	Table 1 shows a recapitulation of the validation assessment from media experts and material experts on Unity 3D learning media. Unity 3D learning media are designed to be interesting and most importantly are easy to operate by elementary students (Mus...
	The effectiveness of Unity 3D learning media on water cycle material can be seen from the increase in students’ learning outcomes and increased students’ ICT literacy. Learning outcomes become one of the aspects of students’ success in understanding t...
	Based on the results t-test of differences in post-test results between experimental, and  control class was tvalue =2.072 was obtained, which is significant at the level of 4.3% as it is below the 5% significance level, therefore it can be concluded ...
	In addition to an increase in student learning outcomes in learning to use Unity 3D learning media on water cycle material, the students’ ICT literacy abilities also increase along with the innovation of learning media that utilizes this ICT (Febriant...
	The practicality of learning media can be seen from the responses given by students and teachers to Unity 3D learning media on the water cycle material for fifth-grade elementary school. Students’ responses to learning media are classified as very goo...
	Figure 3. Improvement of Students’ ICT Literacy Skill

	The teacher's responses to the Unity 3D learning media show that material is considered to have a good influence on students because, with the learning media, students can learn water cycle material wherever and whenever they are. Also, the Unity 3D l...
	Unity 3D learning media can be used as one of the learning media and source of students’ learning, especially in the water cycle material. This learning media is developed following the level of elementary school children, which according to Piaget to...
	As has been explained, Unity 3D learning media is not only effective in improving students’ learning outcomes, but also effective in improving students' ICT literacy abilities. This learning media is designed concerning ICT literacy indicators accordi...

	CONCLUSION
	Unity 3D learning media on water cycle material of fifth-grade elementary school is an ICT-based learning media that uses Unity 3D software. This learning media is developed following the needs of students and aims to facilitate students in understand...

	REFERENCES
	Arsyad, A. (2015). Media pembelajaran. Jakarta: PT Raja Grafindo Persada.
	Febrianti, A., & Susilowati. (2018). Pengaruh pembelajaran ipa berbasis blog terhadap ict literacy siswa. Pend. Ilmu Pengetahuan Alam - S1, 7(6), 331-336. Retrieved from
	http://journal.student.uny.ac.id/ojs/index.php/ipa/article/view/12319
	Fityan, Y., & Wahyudin, A. (2018). Keaktifan sebagai intervening dalam pengaruh perhatian, kesiapan, kemampuan kognitif terhadap hasil belajar. Economic Education Analysis Journal, 7(1), 75-91. Retrieved from
	https://journal.unnes.ac.id/sju/index.php/eeaj/article/view/22858
	García-Valcárcel, A., Gómez-Pablos, V. B., & García, C. L. (2016). Ict in collaborative learning in the classrooms of primary and secondary education. Comunicar, 21(42) 65-74. Retrieved from
	http://eprints.rclis.org/21079
	Hamzah, B. U. (2009). Teori motivasi dan pengukurannya. Jakarta: Bumi Aksara.
	Hendrawan, W. (2017). Upaya meningkatkan hasil belajar ips melalui penggunaan media audio-visual pada siswa kelas ivb sd negeri i blunyahan. Basic Education, 6(6), 611-618. Retrieved from
	http://journal.student.uny.ac.id/ojs/index.php/pgsd/article/view/7084
	Husain, C. (2014). Pemanfaatan teknologi informasi dan komunikasi dalam pembelajaran di sma muhammadiyah tarakan. Jurnal Kebijakan dan Pengembangan Pendidikan, 2(2), 184-192. Retrieved from
	http://ejournal.umm.ac.id/index.php/jmkpp/article/view/1917
	Jagadish, P., Anand, R., Prakash, B., Patil, S., & Sathiya, A. (2018). Improving the learning capability of students in classroom using augmented reality. International International Journal of Computer Science and Network, 7(2), 49-53. Retrieved from
	http://ijcsn.org/IJCSN-2018/7-2/Improving-The-Learning-Capability-Of-Students-In-Classroom-Using-Augmented-Reality.pdf
	Khairoh, L., Rusilowati, A., & Nurhayati, S. (2014). Pengembangan buku cerita ipa terpadu bermuatan pendidikan karakter peduli lingkungan pada tema pencemaran lingkungan. Unnes Science Journal, 3(2), 519-527. Retrieved from
	https://journal.unnes.ac.id/sju/index.php/usej/article/view/3349
	Kuncahyo. (2017). Analisis penerapan media berbasis komputer pada pembelajaran tematik terpadu di sekolah dasar. Jurnal Pemikiran dan Pengembangan Sekolah Dasar, 5(2), 773-780. Retrieved from
	http://ejournal.umm.ac.id/index.php/jp2sd/article/view/4827
	Maria, U., Rusilowati, A., & Hardyanto, W. (2018). Interactive multimedia development in the learning process of indonesian culture introduction theme for 5-6 year old children. Journal of Primary Education, 8(3), 344-353. Retrieved from
	https://journal.unnes.ac.id/sju/index.php/jpe/article/view/27929
	Ministry of Communication and Information. (2006). Strategic Blue Print of Planning and Developing The ICT-Literate Human Resources in Indonesia. Jakarta.
	Mustaqim, I. (2017). Pengembangan media pembelajaran berbasis augmented reality. Jurnal Edukasi Elektro, 1(1), 36-48. Retrieved from
	https://journal.uny.ac.id/index.php/jee/article/view/13267
	Obaydullah, A. K. M., & Rahim, Md. A. (2019). Use of ict for primary science teaching and learning at the primary schools in bangladesh. International Journal of Advance Research and Innovative Ideas in Education, 5(1), 642-651.  Retrieved from
	http://ijariie.com/FormDetails.aspx?MenuScriptId=138337
	Priyono, S. (2016). Pengaruh penerapan pembelajaran kontekstual terhadap hasil belajar ipa siswa kelas iv sd negeri karangjati. Basic Education, 5(9), 894 -903. Retrieved from
	http://journal.student.uny.ac.id/ojs/index.php/pgsd/article/view/1355
	Saputri, D. Y., Rukayah, & Indriayu, M. (2018). Integrating game-based interactive media as instructional media: students’ response. Journal of Education and Learning, 12(4), 638-643. Retrieved from
	http://journal.uad.ac.id/index.php/EduLearn/article/view/8290
	Wilke, R. R. (2003). The effect of active learning on student characteristics in a human physiology course for nonmajors. Advances in Physiology Education, 27(4), 207-223. Retrieved from
	https://physiology.org/doi/full/10.1152/advan.00003.2002


