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Abstract. Interactive learning requires media that can make students interested 

and active in following the learning process. Game media that can be played 

online and offline is one of the learning alternatives that need to be studied for its 

use. This study aims to distinguish students' responses to the use of Card-Board 

Game Membrane Transport which is played offline and mobile on membrane 

transport material. This study used a quasi-experimental design one group post-

test design, with participants of class XI MIPA SMA Negeri 1 Boyolali (N = 20 

people), who had studied membrane transport. Data in the form of student re-

sponses were measured using a respone questionnaire of 17 items with a Likert 

Scale of 1-4. Data analysis was carried out with the Independent Samples t Test. 

The test results showed a p value of 0.005. There are significant differences in 

student responses in the printed and mobile versions of the media. The result 

showed that student gave a positive responses to the learning media in the mobile 

form. 

Keywords: Card-Board game, mobile game, membrane transport, students’ re-

sponses 

1 Introduction 

Biology is one of the branches of science in the field of science that studied the organism of 

living beings and the environment. Organism is composed of organs, and organs are composed 

of tissues. The network is composed of cells. Each part of the organism has a structure that forms 

a unity to coordinate a system. The dynamics of cell structures and functions are an important 

basic topic to understand the phenomenon of complex living organisms. Study in the biological 

class suggests several learning strategies, namely the use of images, computer simulations, and 

models of tactical games (Cavalho, Beltramini & Bossolan, 2019). Topic cell structure and its 

function aims to inspire students about cellular processes such as protein synthesis, cell division, 

and mobile respiration depends on the knowledge of the molecule involved, such as structure, 

function, and its interaction. 
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In the grade XI SMA there is a cell membrane transpor material that is included in the bio-

logically observing cell material at a mobile level that can not be seen directly due to the micro-

scopic cell properties. This causes students difficulties in understanding cell membrane transpor 

mechanism (Setiawati, Retnoningsih & Irsadi, 2017). The use of the media in the learning process 

can improve the understanding of the concept of students, besides it can also create interactive 

learning that involves students directly in the learning process. Interactive and fun learning is 

expected to improve the understanding of students on transport membrane materials. 

Game is one of the learning media that can help or facilitate teachers in conveying lesson 

materials to be easily digested by educators (Rao, 2014). Syandri (2015), added that the use of 

media aims to make more effective and efficient learning as well as can improve quality. In order 

to use the media to be maximum, Benzies (2015), explains that the selection of strategies and 

learning media should be able to attract the attention of educators to engage learning in a pleasant 

context. Chitravelu affirms that children who type congregation (concrete learner) screaming 

learning strategies utilizing games, pictures, films, casettes, videos, and others (Chitravelu, 

Sithamparam & Choon, 2005). 

Media board games are designed through learning that provides play activities to do every 

individual, so that students are raced to become winners. With learning media related to learning 

activities while playing, students will be interested and growing interest to follow learning. In 

fact, one of the functions of the learning media, giving a pleasant, unpressed, relaxing, and inter-

esting learning goals (Sanaky, 2013). It is also supported by Ratminingsih (2018), who stated 

that the verbalization is solely in learning causes students is less able to understand the lessons, 

because the child is physically always active that it requires activities that make them move. 

Therefore, the active role of students should be maximized through fun and challenging learning. 

In addition, the dominance of teachers in learning should be minimized. 

Naz and Akbar classifies board games as one of the types of media simulations and games 

(Naz & Akbar, 2008), and according to Berlnad and Lee, (2012), board games is a game that 

provides activity that its rekreative properties, played grouply, and can direct them to play com-

petitively, cooperative, and collaborative. In line with it, (Zagal, Rick & His (2006), stated that 

board games have a unique potential that can make a collaborative educators. 

Chiarello (2016), declared board games created as supporting equipment to understand com-

plex materials and abstract scientific concepts. The research conducted by using a board game as 

a tool that is able to give example, analogy and metaphora, so it encourages his players to under-

stand the important aspects. Board games in science that can bring his players to the world that 

is difficult to reach by human vision has been used to teach biomolecular concepts such as met-

abolic processes (Rose, 2011), immune system on medical education (Bochennek, Konrad, Boris, 

Stefanie & Thomas, 2007), quantum mechanics (Chiarello, 2016) and protein synthesis (Cavalho 

et al., 2018). 

Media Card-Board Game Membrane Transportation is a media developed by the National 

University of the RG Biology Education team (Qonita Majid, Murni Ramli, Maridi) in 2020 that 

has been tested its validity and can be applied to the learning process. There are two versions, 
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namely the print version and mobile version. The use of game media in the learning process needs 

to be measured for effectiveness, one of which is in terms of student response. Through measur-

ing student responses, teachers can evaluate the learning that has been carried out. The student 

responses measured include students' interest and feelings in playing the media as well as stu-

dents' opinions about the form and benefits of the learning media used. When students feel inter-

ested in the learning process, the process of understanding the material can be easier to do (Uli-

yandari, Latipah & Handayani, 2021). This study aims to resolve differences in students' re-

sponses to card-board game learning media used in print and mobile versions.  

2 Method 

2.1 Research Time and Place 

Research was conducted in June 2022 with research place in State SMA N 1 Boyolali.  

Kates Street No.8, Madumulyo, Pulisen, Boyolali District, Boyolali District, Central 

Java, Post Code 57311. 

2.2 Research Design 

The research method applied in this research is the Experiment Quasi with one group 

posttest design. Research is carried out only in a group of students given treatment and 

seen responses provided by students after treatment.  

2.3 Population and Sample 

The population in this research is a grade student of XI Mipa SMA Negeri 1 Boyolali. 

Sample on this research amounts to 20 students. The technique of sampling used is 

purposive random sampling, which is a sample determination technique with certain 

considerations (Sugiyono, 2012). Consideration used in sample determination is a stu-

dent who has got the material of the membrane transport. 

2.4 Data Collection Technique 

Data collection is carried out by providing quizzers to students after playing games. 

The first stage of the student implements learning by using the Card-Board Game Mem-

brane Transport print media, then the student fills the given quiz. The second stage, 

students implement learning by using the Mobile Game Membrane Transport media, 

then students refill the given questionnaire. 

Student response quiz consists of 17 items with 12 positive items and 5 negative 

items. Questionnaire indicators include interest, comfort, feeling, complexity, satura-

tion, and game competitiveness, game duration, addiction, motivation, and play bene-

fits, as well as game design.. 
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2.5 Data Analysis Techniques 

Students’ response quiz data after playing the game is analyzed by checking and 

calculating the score of each answer selected by the student on the pre-built question-

naire. Then they narrowed the scores earned each student. In this research, earnings for 

each answer using suchrt scale is as follows..  

a. Positive item assessment score 

Strongly Agree = 4  

Agree = 3 

Disagree = 2 

Strongly Disagree = 1  

b. Negative item assessment score 

Strongly Agree = 1 

Agree = 2 

Disagree = 3 

Strongly Disagree = 4 

Once they’re bound to score the student’s answer, then calculate the interpretation 

of scores per item of statements by using the following equations: 

Interval = score item question/(the highest record item x students) x 100% 

The following criteria for interpretation of scores based on intervals: 

- Number 0% - 25% = Strongly Disagree 

- Figure 26% - 50% = Disagree 

- Figure 51% - 75% = Agree 

- Figure 76% - 100% = Strongly Agree 

(Rusnah, Yeni & Marlina, 2021) 

3 Research And Discussion Results 

Research was conducted in June 2022 in the State SMA 1 Boyolali with the aim to 

know the difference of student response to the use of the game media card-board games 

in the print form and mobile version. Research is conducted by dividing students into 

small groups consisting of 3-4 people. Researchers provide explanations about game 

procedures, types, uses and content on cards as well as how to play and rules of print 

version games. While for mobile versions, researchers guide students to the game first 

then request one of the representatives of the student to read the rules of the game on 

the menu available, other students are responsible for associating the explanations sub-

mitted. 

The process of playing media learning by students is either a print or mobile version 

accompanied by researchers to ensure the truth of the game procedure. After the student 

finished playing media print version, the student is asked to fill the quizioner response 

to the use of the learning media. As soon as the student finished playing mobile version 

media, the student is asked to recharge the response quiz to the use of the learning 

media. Researchers provide instructions for students to answer honestly and in accord-

ance with what they feel when playing the game. 
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To find out the student’s response to the Card-Board Game and Mobile Game Mem-

branete Transportation learning media used research instruments in the form of re-

sponse sockets. The used socket consists of 4 answer options namely SS (Sangat Set-

uju), S (Sell), TS (Unsappeared), and STS (Not Agree). Students’ responses are said to 

agree if the results of a response ticket range from 76% - 100%, agreeing to range be-

tween 51% - 75%, tidal agrees to range from 26% - 50%, and strongly does not agree 

to range from 0% - 25% (Rusnah et al., 2021). The average student’s response jacket 

on card-board game learning media and mobile game membrane transport can be seen 

on the following Table 1. 

Table 1. Student Call Analysis Result Against Media Card-Board Game and Mobile Game Mem-

brane 

Indicator 
Result (%) 

Criteria 
Mobile Printed 

Interest 90,00 85,63 Strongly agree 

Convenience 90,00 84,67 Strongly agree 

Competitive spirit 91,25 86,50 Strongly agree 

Game duration 86,88 77,38 Strongly agree 

Addicted 83,75 76,25 Strongly agree 

Motivation and benefits of playing 84,38 80,75 Strongly agree 

Game design 87,71 80,42 Strongly agree 

Table 1 shows that the percentage of responses of SMA Negeri 1 Boyolali students 

to the membrane transport mobile game learning media is more than the print version. 

The level of interest in mobile game media was 90.00% while the print version was 

85.63%. Based on the response criteria, the results of the student responses in the two 

versions were stated to be very agreeable. The student's comfort level when playing 

mobile games is 90.00% and the print version is 84.67% with very agreed criteria. The 

indicator of the competitive spirit of students in the mobile game version was 91.25% 

and in the print version it was 86.50% with strongly agreed criteria. The game duration 

indicator in the mobile game version is 86.88% and in the print version it is 77.38% 

with very agreed criteria. The student's addiction rate to the mobile version of the card-

board game was 83.75% and the print version was 76.25% with strongly agreed criteria. 

Students feel happy and interested because learning using interactive media and in ac-

cordance with the current digital era, especially with a cheerful atmosphere, students 

feel comfortable, supported by competition in the game makes students become active. 

So that students do not feel bored when learning takes place. This is in accordance with 

the opinion of Nugraha, Binadja & Supartono (2013), most of the students' attention 

will be focused on learning because of students' interest in teaching materials or learn-

ing media so that students will not quickly feel bored. 

The use of card-board game learning media provides benefits, including related to 

motivation and learning materials. The percentage of benefits of the mobile version of 

the game is 84.38% and the print version is 80.75% with the criteria strongly agreed. 

This shows that CBGMT media makes students interested in membrane transport ma-

terial and increases students' learning motivation on membrane transport material. As 
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stated by Maidiyah & Fonda (2013), that teachers can attract students' attention by us-

ing illustrations of pictures and in non-convoluted delivery so that students can more 

easily understand the material. In addition, according to Wahyuningsih, (2011), fun 

learning causes a growth of positive responses from students which directly has an im-

pact on increasing interest in learning, activities following learning activities, which 

ultimately has an impact on improving learning outcomes. 

The results of the percentage of game design indicators, both the mobile version and 

the print version, are on the criteria of strongly agreeing with the percentage of the 

mobile version of 87.71% and the print version of 80.42%. The mobile version gets a 

higher percentage, this is related to the color play and clearer animations than the print 

version. In addition, there is a zoom feature that can enlarge writingso that it makes it 

easier for students to read and understand it. According to Holiwarni (2012), the use of 

contrasting colors makes it easier to distinguish one side from the other side and the use 

of the type or size of letters and writing must match the appearance of the media. Fur-

thermore, Alkhalim (2013), explained that the images displayed according to the sub-

ject will make the material presented can be easily understood and the results received 

by students will be the same. 

Table 2. : Independent Samples t Test Results 

Media p value Decision 

Card-Board Game Membrane Transport 0,005 H0 rejected 

   

Based on the results of the Independent Samples t Test test, it is known that the p 

value of < 0.05, it can be concluded that there is a significant difference in the use of 

the mobilr version of the Card-Board Game Membrane Transport media compared to 

the print version. Mobile games are more in demand by students, this is in accordance 

with research conducted by Cobcroft, Rachel, Towers, Stephen, Judith, Burns & Axel 

(2006), which states that mobile media is more effective because mobile media can 

contribute to improving quality learning experiences, can play a role in increasing 

learning flexibility into more personal and student-centered activities,  in addition, it 

can also support the development of social knowledge between students by improving 

critical, creative, collaborative and communicative. 

Based on the results of the questionnaires that have been given to students after play-

ing the game, all indicators show that mobile game play is more attractive and effective 

for students. This is indicated by a more targeted percentage than the printed version of 

each indicator. Mobile media is a process of transferring information and communica-

tion capacity that comes from the center and is given to each individual hand of the 

student. Mobile games have practical characteristics and can be carried anywhere (Dik-

kers, Martin & Coulter, 2011). In addition, the animation in mobile games also makes 

students feel more interested in playing. The ease of playing the mobile version of me-

dia that is practical and easy to carry anywhere and can be played anywhere and any-

time is very suitable for today's digital era (Drolia, Sifaki, Papadakis & Kalogiannakis, 

2020). 
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The print version of the card-board game membrane transport media also received a 

positive response from students, indicated by the same index as the mobile version. 

However, the print version of the media has several disadvantages, including that print 

media cannot visualize material in the form of a process (Jayawardana, 2017). Print 

media is also less practical to carry anywhere, writing and images on cards that will 

fade over time, many media components that can be lost at any time if they are not 

careful in packaging, cannot be played remotely which means that all players must be 

in one room in order to play the game. But this can also be an advantage of the print 

version of the media. Students can directly play and interact with each other which can 

improve the competitive spirit of students (da Silva Júnior, Uchoa, Sousa Lima & Mon-

teiro, 2019).  

4 Conclusion 

The use of mobile media games on transport membrane materials is more demanded 

and received positive responses from students. Percentage of student response on mo-

bile media games for a 90,00% interest indicator, a 90,00% comfort indicator, a com-

petitive spirit indicator of 91.25%, an indicator of the duration of playing by 86.88%, 

an addiction indicator of 83.75%, motivational indicator and play benefits of 84.38%, 

and a game design indicator of 87.71%. The seven indicators index “Strongly agree” 

and have higher value than the print version. After conducting a different test regarding 

the percentage comparison between print and mobile card-board games, a p value of < 

0.05 was obtained which showed that there was a significant difference between the 

two types of card-board games, so it can be concluded that the tested mobile card-board 

game can attract more enthusiasm from students in using learning media than the 

printed version of the card-board game. The print and mobile versions of card-board 

game membrane transport can be applied in learning cell membrane tanspor according 

to the student's ability and available facilities. The suggestion for subsequent research 

is to expand the application of media to diverse students and a larger sample of classes. 

Acknowledgments 

The research was financed by a research grant for Biology Education Game Research of Univer-

sitas Sebelas Maret Surakarta. 

References 

1. Alkhalim. (2013). Penerapan media gambar atau foto dengan metode diskusi untuk mening-

katkan hasil belajar siswa kelas x pada mata pelajaran ekonomi pokok bahasan uang di SMA 

4 Sidoarjo, 1(3), 1–13. 

2. Benzies, Y. J. (2015.). Using Traditional Board Games in EFL Classes to Focus on Pronun-

ciation. Humanising Language Teaching, 17(1). 

734             D. S. Yuliani et al.



3. Berlnad, M., & Lee, V. R. (2011). Collaborative Strategic Board Games as A Site for Dis-

tributed Computational Thinking. International Journal of Game-Based Learning, 1(2). 

4. Bochennek, Konrad, Boris, W., Stefanie-vvone, Z., & Thomas, K. (2007). More than mere 

gameVௗ : A Review of card and board games for Medical Education. Medical Teacher, 

29. 

5. Cavalho, J. C. Q. de, Beltramini, L. M., & Bossolan, N. R. S. (2019). Using a board game 

to teach protein synthesis to high school students. 2019, 53(2). 

https://doi.org/10.1080/00219266.2018.1469532 

6. Chiarello, F. (2016). Board games and board game design as learning tools for complex 

scientific cRQcHSWVௗ : Some experiences. International Journal of Game Based Learn-

ing, 6(2). 

7. Chitravelu, N., Sithamparam, S., & Choon, T. S. (2005). ELT methodology principles and 

practice. Oxford Fajar Sdn.Bhd. 

8. Cobcroft, Rachel, S., Towers, Stephen, Smith, Judith, Burns, & Axel. (2006). Mobile Learn-

ing in review: Opportunities and Challenges for learners, teachers, and institutions. In Pro-

ceedings Online Learning and Teaching (OLT) Conference 2006, Pages Pp.21-30, Queens-

land University of Technology, Brisbane. 

9. da Silva Junior, J. N., Uchoa, D. E. D. A., Sousa Lima, M. A., & Monteiro, A. J. (2019). 

Stereochemistry game: Creating and playing a fun board game to engage students in review-

ing stereochemistry concepts. Journal of Chemical Education, 96(8). 

10. Dikkers, S., Martin, J., & Coulter, B. (2011). Mobile media learning: Amazing uses of mo-

bile devices for learning. ETC Press. 

11. Drolia, M., Sifaki, E., Papadakis, S., & Kalogiannakis, M. (2020). An overview of mobile 

learning for refugee students: Juxtaposing refugee needs with mobile applications’ charac-

teristics. Challenges, 11(2). 

12. Holiwarni, B. (2012). Pengembangan media pembelajaran berbantukan komputer (computer 

assisted instruction/cia) untuk pembelajaran kimia sma. Jurnal Sorot, 9(1). 

13. Jayawardana, H. B. A. (2017). Paradigma pembelajaran biologi di era digital. Jurnal Bi-

oedukatika, 5(1), 12. https://doi.org/10.26555/bioedukatika.v5i1.5628 

14. Maidiyah, E., & Fonda, C. Z. (2013). Penerapan Model Pembelajaran ARCS Pada Materi 

Statistika di Kelas XI SMA Negeri 2 RSBI Banda Aceh. Jurnal Peluang, 1(2). 

15. Naz, A., & Akbar, R. (2008). Use of Media for Effective Instruction its Importance: Some 

Consideration. Journal of Elementary Education, 18(1–2). 

16. Nugraha, A. D., Binadja, A., & Supartono. (2013). Pengembangan bahan ajar reaksi redoks 

bervisi sets berorientasi konstruktivistik. Journal of Innovative Science Education, 2(1). 

17. Rao, B. M. (2014). Use of media as an instructional tool in english language teaching (elt) 

at undergraduate level. International Journal of English and Literature, 2. 

18. Ratminingsih, N. (2018). Implementation board games and fully on the results of the 

ingggris test. Education Science Journal, 24(1). 

http://dx.doi.org/10.17977/um048v24i1p19-28 

19. Rose, T. M. (2011). Instructional design and assessment a board game to assist pharmacy 

students in learning metabolic pathways. American Journal of Pharmaceutical Education, 

75(9). 

20. Rusnah, Yeni, L. F., & Marlina, R. (2021). Students’ responses on the invertebrata as media 

responsibility in mipa class 2. EduNaturalia: Biological Journal and Biological Education, 

2(2), 43–49. 

21. Sanaky, H. (2013). Interactive Learning Media. Kaukaban Dipantara. 

Differences of Students’ Responses on using Card-Board Game             735



22. Setiawati, M., Retnoningsih, A., & Irsadi, A. (2017). Efektifitas praktikum berbasis guided 

inquiry diintegrasikan dengan video transfer membran terhadap keterampilan proses sains 

(kps) dan pemahaman konsep siswa. Journal of Biology Education, 6(1). 

23. Sugiyono. (2012). Metode Penelitian Pendidikan: Pendekatan Kuantitatif, Kualitatif, Dan 

R&D. Bandung: Alfabeta. 

24. Syandri, G. (2015). A case Study on the Use of Visual Media in English Instructional Pro-

cess at State Islamic Secondary School 1 Malang. Journal of Research and Method in Edu-

cation, 5(4), 46–56. 

25. Uliyandari, M. U., Latipah, N., & Handayani, D. (2021). Analysis of Learning Interests and 

Student Responses in Online Learning Using E-Learning. AL-ISHLAH: Jurnal Pendidikan, 

13(3), 2501–2510. 

26. Wahyuningsih, A. N. (2011). Pengembangan Media Komik Bergambar Materi Sistem Saraf 

untuk Pembelajaran yang Menggunakan Strategi PQ4R. Jurnal Penelitian Pendidikan, 1(2), 

102–110. 

27. Zagal, J., Rick, J., & His, I. (2006). Collaborative Games: Lesson Learned from Board 

Games. Simulation and Gaming, 37(1), 24–40. 
 

 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

736             D. S. Yuliani et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Differences of Students’ Responses on using Card-Board Game and Mobile Game of Membrane Transport

