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PREFACE

Praise to Allah SWT for all the blessings and guidance given to us all, so that the program
of the International Seminar on Science Education (ISSE) 2017 with the topic about Enhancing
Interdisciplinary Practice of Science Education in The Realization of NGSS (Next Generation
Science Standards) which held on October 28th 2017 at Rectorate Hall, Yogyakarta State
University can be completed successfully.

This proceeding is presented in four sections: 1) Science; 2) Physics; 3) Biology
Chemistry; and 4) General Education. This comprises number of papers that have been presented
in the seminar, written by lecturers and students from Yogyakarta State University and other
universities.

We owe many parties for the success of the seminar. Therefore, we would like to sincerely
extend our gratitude to:

1. The rector of Yogyakarta State University, Prof. Dr. Sutrisna Wibawa, M.Pd for facilitating
all the activities of the International Seminar on Science Education (ISSE) 2017,

2. The director of Graduate School of Yogyakarta State University, Dr. Moch. Bruri Triyono for
providing all the facilities of the International Seminar on Science Education (ISSE) 2017;

3. The invited speakers for their willingness to share thoughts and insights on science teaching
and learning in the seminar;

4. All committee members for the time, effort, and thoughts for the success of this activity; and

5. All presenters and participants who have come a long way to contribute to the success of the
seminar.

However, we truth fully understand that some imperfections might be find in this
proceeding and in the seminar. Thus, suggestions and constructive criticisms are very much

welcome. Finally, we hope that this proceeding may contribute in science and science education
Yogyakarta, Oktober 28" 2017

Chair Person

Prof. Dr. | Gusti Putu Suryadarma, M.S
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Development of Game Based Learning in STEM
Education: Validation Case Study

Nuriman?, Fahrobby Adnan?, Pramudya Dwi Aristya Putra!
Faculty of Teacher Training and Education, Jember University
2Faculty of Informatics, Jember University

huriman.fkip@unej.ac.id

Abstract. Nowadays, the computer is significant for our lives to support in daily activities. Even
of in education, the using of a computer becomes an issue to assist in a learning process. One of
the using the computer is a video game. Video games for education level usually are called Game-
Based Learning. This studies concern to Game-based learning to STEM activities in junior high
school. The Methodology to develop this game is ADDIE. This video game stills in a process to
get a suitable device to implement in the secondary level students. Four experts in the video game
had conducted validation test in this game. Some suggestions were given to constructs that video
game becomes compatible in STEM activities.

Keywords: Game Based Learning, STEM, Validation Test

1. Introduction

The development of technology in the 21st century is running continuously. This technology also
affects the study of education. The school that runs began unlimited with space and time. Through
science learning at the school level students are starting to introduce the underlying science of
technology. Science at the junior level is taught in an integrated manner between chemistry, biology,
and physics. Through science lessons at the junior high school level in the 2013 curriculum given the
necessary competence subjects “students can present data and reports on the application of
biotechnology in support of human survival through food production” ("CURRICULUM 2013 BASIC
COMPETENCY Junior High School / Madrasah Tsanawiyah (MTs) "2013). This curriculum requires
a learning process that must involve students in conducting contextual learning activities in the field of
biotechnology studies.

Biotechnology is one of the major science field studies in the area of science and engineering.
Biotechnology is a synergy of science, technology, engineering, and mathematics. Biotechnology is
taught at the junior level because biotechnology is concentrated in two areas of study: traditional
biotechnology and modern biotechnology. This rapid development in modern biotechnology creates a
large gap between the understanding of the scientific community and the understanding that occurs in
society, especially in the areas of risk and profit (1). For example, based on the results of the initial
survey of teachers at the junior high school level in Jember district that science teachers only teach
biotechnology as a traditional study material such as making a “tape,” bread or "Tempe." This
traditional biotechnology is due to the low level of teacher knowledge on biotechnology studies. By
following technological developments that biotechnology is now more on DNA manipulation, genetic
transformation in organisms and applications in environments that can maintain sustainability
regarding agricultural and food industries (2); (3); (4). Transgenic sugarcane and savvy rice are
examples of modern biotechnology applications.

Some issues of biotechnology application have a potential impact on the social and economic scope.
In other words, that biotechnology still has a form of public controversy (5). Though the extent of
modern biotechnology can revolutionize the big profits and be able to improve culture more dignified
(6).

Modern technology is not taught by teachers because the knowledge level of science teachers
themselves on this information is low. Their low level of education creates difficulties in designing
their learning. Based on the challenges gained by some teachers in a junior high school district of
Jember, then the transfer process will be limited to students. Student acceptance is limited to
theoretical aspects and only traditional learning about biotechnology. Based on teachers ‘attitudes
toward biotechnology that teachers influence students' behavior in applying day-to-day practices (1).
As the example given that the students know that biotechnology only interacts with the manufacture of
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tape and tempeh only. As a controller in the field of education, this concern will affect the formation of
society (students) are literate to science (science literacy). Science literacy is a complex idea that
includes an understanding of the process and nature of science, the ability to negotiate everyday
situations involving science and technology, and taking an active and critical role in social issues of
science and IT (7). If the Literacy of this science is not well constructed to the students, then they will
give a proper response to modern biotechnology. So it is suspected that there is a proper relation to the
stability of science literacy on the attitude of students receiving biotechnology (1).
2. Methodology
A methodology used in this research was Research and Development, which was developed by
ADDIE (Analysis, Design, Develop, Implementation and Evaluation). Hire, the research study only
focused in development study about the Game Based Learning in STEM education. The central of
research was validation developed Game-Based Learning. This video game is still in process to
construct the perfect game based learning in STEM education. The steps of the development research in
this study were:
1. Analysis
The study had been conducted as pre-elementary research to get information on the lack of a video
game implementation of learning activities. This event focused on observation about science material
so that this step could get the requirement in an experimental study in the science subject.
2. Design
The design was visualization from the analysis research. Based on the lack of the observation in
science material, video game based learning began to plan. Particular, this step developed a video game
script, and it converted in software for the video game.
3. Develop
This move synergized a design shape, which was a scenario to transmit in the video game. In this
step, the product developed a support system such as music, character and setting template. After
getting the form of a video game, the video game was conducted an expert validation by three
validators. They were expert in game and science education. This final step was a revision the video
game based on the reviewed from the validator.
3. Result and Discusion
The study only focused on developing a video game in biotechnology material in secondary school.
In the analysis, the study provided some of the indicators to suit the video game in the user. Table 1
showed five indicators to determine how the video game is comparable to use in the learning.
Table 1. The measurument indicators a video game based on the users
Indicators Fungsion
Learningbility Measure the seccurity the video game to complite a basic task
when the user first used a the video game.
Efficiency Measure the speed of the task after the user finished a basic video
game.
Memorability Measures fundamental knowledge after the user does not reuse for
a particular time interval.

Error Measure errors of use by video game users and measure how fast
users are to re-start.
Satisfaction Measures the level of user satisfaction in running video games

The five indicators are suitable to measure the video game in the learning activities (8). Before the
video game based-learning tasted in the users, it conducted a design by the curriculum. The video game
was developed by theme, which was seeking a gap in the biotechnology material in the secondary
school. In reality, that material included in the uneasy material because it needs complete laboratory
tools.

The video game named cross green, which described the modern experimental in biotechnology. This
video game gives information about how to make the transgenic plant in the laboratory. This
experiment is uncommon to show the students. The result of the pictures show in figure 1.
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Figure 1. (a) the display of the Kress Gen; (b) the video game control a bacteria growht; (c) the model
of the sell plant; (d) the result from transgenic plant

Picture 1 shows some pictures a bacteria growth. In this case, a bacteria is necessary to make a new
varietal in biotechnology. As in the picture, the video game will give information about a
biotechnological process to students. This game based on the lab experience that will supply a new
experience to the students to explore the laboratory types of equipment. This video game is only
supplemental instructional media in learning activities. The experimental video game is not often
developed by the developer because it is not a commercial video game (9).

Before this video game tested in the users, it would be conducted a validation test. A validation test
was used four experts in the vidio game and science education field. The result of validation test is
presented in table 2.

Table 2. The result of expert validation

No Criteria Result
X1l X2 X3 X4 Mean

1 Science Integrated 3 4 4 3 350
2 Using mathematic for thinking 3 4 3 5 375
3  Create engineering design 4 4 4 3 375
4 Suitable for technology in learning activities 4 3 1 4 3.00
5  Embaded STEM perspective 5 4 5 5 475
6  Build prototype 5 5 ! 5 4.00
7 Build science concept 5 5 1 5 4.00
8  Verbal comunication in video game 5 5 1 5 4.00
9  Needed identification 5 5 1 5 4.00
10 Inquiry process 5 5 1 5 4.00
Total 3.75

Based on table 2, the total result showed 3.75 (10). When it compared with the judging criteria, that
value included in reasonable standards. Some of the values got the weakness such as criteria number
4,6,7,8,9 and 10. For future, Those items must review and revise to obtain the video game that is
suitable for learning activities.

4. Conclusion

This study began to develop a video game focused on biotechnology material. The methodology used
only to the development step. The result of developing the video game need to improve until suitable
in a learning activity. This video game got the reasonable standard to the point of 3.75.
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