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 This study aims to produce online learning games on linear program subjects 

for 3rd-semester students that are valid, practical, efective and can increase 

student learning motivation. Students are less interested in linear program 

subject because it requires high analysis skill and feel boring. This research 

and development model consisting of the stages of define (literature study and 

field survey), design (early product design activities), develop (expert 

validation, product revisions, and development testing), and disseminate (final 

product revision) with descriptive analysis techniques qualitatively and 
quantitatively. Qualitative descriptive analysis techniques are used to describe 

the stages of development that describe the results of observations of the 

implementation and effectiveness of online learning games that have been 

developed in the field. Quantitative descriptive analysis techniques are used at 
the development stages. This study has achieved the expected goal: producing 

online learning games for linear program subjects that are valid (very good 

category), practical (very good category), and effective (85.71% of students 

had achieve a minimum score of C). 
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1. INTRODUCTION 

The development of science and technology encourages the learning process to be 

more applicable and attractive as an effort to improve the quality of education (Hughes, 

2004). Appropriate teaching methods will help the students understanding process, so 

students can apply the knowledge gained in everyday life (Ganyaupfu, 2013; Kalyani & 

Rajasekaran, 2018) . One of the ways to encourage the achievement of effective learning, is 

to use learning aids or what are commonly called media (Wahid et al., 2020; Wardani et al., 

2018).  

One of the media that can be used in learning is a game (Wahyudi et al., 2019). 

Games can be used as learning media (Becker, 2007). One of the effective learning methods 
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to achieve learning goals is to use games, or the learning process through gaming (Aleksić 

et al., 2016; Ding et al., 2017). Gaming is one of the main methods in the learning process 

for adults (Hidayat, 2018). Therefore the role of the media in the learning process is 

important because it will make the learning process more varied and less boring (Pivec & 

Kearney, 2007; Wijaya, 2020). 

The use of games as learning media can be applied to technologies that are widely 

used today, such as mobile phones (Ekanayake & Wishart, 2014). A mobile phone is a 

communication tool that can be used to make calls or send text messages. Mobile phones 

that are currently developing have supporting features, including internet, game applications, 

and others. This mobile phone can be used as a device to play mobile games (Godwin-Jones, 

2011). 

 Implementation of games on mobile phones and internet networks as learning media 

at the higher education are not fully used yet (Yu & Conway, 2012). Therefore, it is 

necessary to design online learning games as an innovation in mathematics learning that can 

increase motivation to learn mathematics in the subject that are considered difficult by 

students, one ofthem is a linear program. Liner program requires analysis and long 

processing steps (Ariawan, 2015) and also requires high reasoning and communication skills 

(Saparwadi & Aini, 2016). It can be seen in the final exam, there were still many students 

who get C+ (17.85%), C (14.28%), and D (25%) grades. By using online games, it is 

expected to increase student motivation which can improve student learning outcomes.The 

results of this study are expected to be used as a reference in developing learning media that 

is suitable for internet generation learning. In addition, learning games that have been 

designed can be used by educational institutions as a basis for improving the quality of the 

process and student learning outcomes. The need for more urgent references is associated 

with the lack of references that discuss online game development in mathematics learning at 

the higher education. 
 

 

2. METHOD 

2.1. Research Design 

The procedure for developing a linear program online learning game consists of 

define, design, develop, and disseminate stages.The define stage includes literature study 

and field surveys to identify problems and analyse needs; the design stage includes early 

product design activities; the develop stage includes expert validation, product revisions, and 

development testing, while the dissemination stage includes final product revision. The 

development procedure are presented in Figure 1. 
 

 

Figure 1. The Development Procedure 
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2.2. Participants 

Research subjects are grouped based on two activities: product development and 

product development testing. At the product development stage, research subjects consisted 

of 2 expertswhile at the product development testing stage, the research subjects were 28 

students. 
 

2.3. Data Collection 

In the define stage, data was collected by observation, interviews, and literature 

studies to obtain information about the use of technology and the internet in learning among 

students; (2) the design stage: data was collected by literature study to produce linear 

program questions as material for making online learning games; (3) the development stage: 

data was collected by instrument validation (at the early product development stage), a 

questionnaire (at the development testing and the experiment testing) and student learning 

outcomes. 
 

2.4. Data Analysis 

The data were analysed by descriptive qualitative and quantitative. Qualitative 

descriptive analysis was used to describe the development implementation of linear program 

online learning game, and describe the effectiveness of linear program online learning games 

that have been developed in the field. Quantitative data analysis was used at the development 

stage.  

The data analysis approach used was: (1) the implementation and results of the online 

learning game development linear program and the validity of the linear program questions 

described in the form of a data presentation, then analyzed qualitatively and quantitatively; 

(2) at the development testing, the test results of the application of the linear program online 

learning game were analyzed by a quantitative approach; (3) experiment testing using a 

quantitative analysis approach. 

The following were the steps that used to determine the quality criteria for the 

developed game-based learning media products: (1) data in the form of expert scores 

obtained through the validation sheet are added up; (2) the actual total score was obtained 

converted into qualitative data on a scale of four shown in Table 1. 

Table 1. Conversion of quantitative data to qualitative data of scale 5 

Interval Category 

X > Mi + 1.5 SBi Verry good 

Mi + 0.5 SBi < X ≤ Mi + 1.5 SBi Good 

Mi - 0.5 SBi < M ≤ Mi + 0.5 SBi Enough 

Mi - 1.5 SBi < M ≤ Mi - 0.5 SBi Less 

X ≤ Mi - 1.5 SBi Verry less 
 

The analysis technique for measuring validity was to provide the instruments that 

would be validated to the expert deemed appropriate to provide an assessment. The aspects 

that were assessed in term of material/content, construction, and language. The criterion used 

to decide that an instrument has an adequate degree of validity is if the mean (X) of the 

results of the assessment for all minimum aspects is in the "valid" category. If this is not the 

case, it is necessary to revise it based on the suggestions of the validators or by looking back 

at the aspects that are lacking, re-validated then re-analyzed. And so on until it meets the 

minimum average value in the valid category.  
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Linear program online learning game are considered practical if the results of student 

assessments for all minimal aspects are in the "Good" category. These results indicate that 

the online games developed are practical and can be applied at universities, while it can be 

said effective if it meets the effectiveness indicator: the achievement of student competence 

classically reaches the minimum category C (passed). The data analysis steps on the 

effectiveness of the linear program online learning game in terms of achieving student 

learning competencies were: (1) recapitulating the scores that appear automatically at the 

end of the game (2) calculating the (number) of students who reach the specified level of 

learning outcomes: minimum C; and (3) determine the achievement of the objectives or 

classical learning outcomes (all students in one class): minimum 75% of students get a C 

grade. 
 

 

3. RESULTS AND DISCUSSION 

3.1. Results 

The result of this research was a product in the form of an online learning game 

“Kahoot” in the Linear Program subject. Before developing a product, a needs analysis must 

be carried out first. Needs analysis was carried out to obtain information about linear 

program learning of 3rd semester Mathematics Education students and the use of technology 

and internet in mathematics learning among the students. 

The needs analysis obtain in this research process are linear program learning has 

taken advantage of technology by using Lindo software (Linear Interactive Discreat 

Optimizer). This software is used to solve linear program problems easily, quickly, and 

accurately. However, in linear program learning, internet-based technology has not been 

utilized, such as the use of online game-based applications that encourage motivation and 

interest in learning linear program. Online game applications using kahoot have never been 

used in linear program subject. Kahoot is a free online game-based learning platform that 

can be accessed via a web browser or kahoot application using a computer or gadget that is 

easily accessible to students. 

After conducting a needs analysis, the next step was design. The first design stage in 

this research was a literature study  that used for making questions about linear program in 

online learning games. The next stage was make an online learning game using kahoot. The 

questions were made in 2 forms, 5 multiple choice questions and 5 true and false questions. 

Multiple choice and true-false questions are selected based on their ability to cover a wide 

range of subjects in an exam.  

Before making the questions, the researcher determined the question lattices first, so 

that the questions were in accordance with the indicators of cognitive ability to be measured. 

The grid of questions is presented in Table 2. 

Table 2. The grid of questions 

Indicators Number Form of problem 

Can determine the area of the set of solutions of a known 

system of two-variable linear inequalities 

1, 2 Multiple choice 

Can determine a two-variable linear inequality system from 

the set area of known solutions in the problem 

3,4,5 Multiple choice 

Can determine the area of the set of solutions of a known 

system of two-variable linear inequalities 

6,7 True-False 

Can determine the minimum value of a function if the area of 

the set of solutions is known 

8 True-False 
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Indicators Number Form of problem 

Can determine the maximum revenue from a sale if the area 

of the set of solutions is known 

9 True-False 

Can determine the intersection point between two lines 10 True-False 

 

The questions that have been made then validated. The purpose of validation was to 

find out whether the instrument could be measuring what is desired. Validation was carried 

out by 2 lecturers. The validation process was validating ten linear program questions in the 

Kahoot. The results of the question validation for each component can be seen in Table 3. 

Table 3. Results of validation 

No Components V1 V2 

A. Content  

1 Problems in accordance with the measured cognitive domain 5 5 

2 There is only one correct answer 5 5 

Total 10 10 

Average 10 

B. Construction 

1. Problem is clearly formulated 5 4 

2. The question provides no clues to the answer 5 5 

3. The images/graphs/diagrams are presented clearly 4 5 

4. The item does not depend on the answer to the previous question 5 5 

5. Problem does not contain double negative statements 5 5 

Total 24 24 

Average 24 

C. Language 

1. The language used is in accordance with Indonesian rules 5 5 

2. Communicative language 5 5 

3. No local language is spoken 5 5 

Total 15 15 

Average 15 

 

The criteria and limit values for content were determined (see Table 4).  

Table 4. The Criteria and limit values of content 

Content The criteria and limit values of content 

The max score of each item: 5 

The min score of each item: 1 

Number of item: 2 

Ideal average = 6
2

210
=

+  

Standard deviation = 
3

4

6

210
=

−  =1.3 

Very good X > 7.95 

Good 6.65 < X ≤ 7.95 

Enough 5.35 < X ≤ 6.65 

Less 4.05 < X ≤ 5.35 

Very less X ≤ 4.05 

Average : 10 (Very good) 

 

The criteria and limit values for construction were determined (see Table 5).  
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Table 5. The Criteria and limit values of construction 

Construction The criteria and limit values of construction 

The max score of each item: 5 

The min score of each item: 1 

Number of item: 5 

Ideal average = 15
2

525
=

+  

Standard deviation = 
6

525 −
= 3.3 

Very good X > 19.95 

Good 16.65 < X ≤ 19.95 

Enough 13.35 < X ≤ 16.65 

Less 10.05 < X ≤ 13.35 

Very less X ≤ 10.05 

Average : 24 (Very good) 

 

The criteria and limit values for language were determined (see Table 6). 

Table 6. The Criteria and limit values of language 

Language The criteria and limit values of language 

The max score of each item: 5 

The min score of each item: 1 

Number of item: 3 

Ideal average = 9
2

315
=

+
 

Standard deviation = 
6

315 − = 2 

Very good X > 12 

Good 10 < X ≤ 12 

Enough 8 < X ≤ 10 

Less 6 < X ≤ 8 

Very less X ≤ 6 

Average : 15 (Very good) 

 

The overall results of test validation were very good (see Table 7), so the linear 

program test proper to use in the Kahoot. The validator also provides suggestion: questions 

are formulated more clearly and the pictures/graphs are presented more clearly. The 

questions that have been validated are then used in the Kahoot learning game. 

Table 7. Summary of test validation results 

No Component Average Criteria 

1 Content 10 Very good 

2 Construction 24 Very good 

3 Language 15 Very good 
 

Development Testing 

The subjects in this stage were 5 students of the Mathematics Education Study 

Program who have been taking linear program lectures. The students were asked to become 

a player in the online learning game Kahoot. The researcher simulated by showing the game 

using a projector and the five students were asked to take part in the game until finish using 

their smartphones. Then, students filled out a questionnaire and provide a suggestion on the 

linear program online learning game that has been made. The results of the questionnaire 

can be seen on Table 8.  

Table 8. Development testing result 

Components 
Respondents 

Total 
1 2 3 4 5 

Game online 

1 Increase interest on linear programming 5 5 5 5 5 25 

2 Increase motivation to learn 5 5 5 5 5 25 
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Components 
Respondents 

Total 
1 2 3 4 5 

3 Improve communication to exchange 

information among studens 

5 5 5 5 5 25 

4 The set time duration can increase the speed and 

accuracy in answering questions 

5 5 5 5 5 25 

5 Easy to use 4 5 4 4 5 22 

Average 24.4 

Appearance 

1 Easy to read 5 5 5 5 5 25 

2 Images/graphics are presented clearly 5 4 4 5 5 23 

3 The order of the questions is adjusted to the 

difficulty level of the questions 

5 5 5 5 5 25 

4 The duration of answering the questions is 

sufficient 

5 5 5 5 5 25 

5 Music can support competition and 

concentration 

5 5 5 5 5 25 

Average 24.6 

 

The criteria and limit values of development testing were determined (see Table 9). 

Table 9. The criteria and limit values of development testing 

Development testing The criteria and limit values of language 

The max score of each item: 5 

The min score of each item: 1 

Number of item: 5 

Ideal average = 15
2

525
=

+  

Standard deviation = 
6

525 − = 3.3 

Very good X > 19.95 

Good 16.65 < X ≤ 19.95 

Enough 13.35 < X ≤ 16.65 

Less 10.05 < X ≤ 13.35 

Very less X ≤ 10.05 
 

 

Overall, the result of development testing gots very good criteria (see Table 10). 

However, there was a less than optimal score on the “easy to use” component, because the 

ability to access the internet varies depending on the cellular internet provider of each 

student. In addition, the weakness of this linear program online game was the graphics were 

not clearly visible.  

Table 10. Summary of development testing results 

No Components Average Criteria 

1 Game online 24.4 Very good 

2 Appearance 24.6 Very good 
 

Experiment Testing 

After the Kahoot is implemented, students then filled out 30 statements on a 

questionnaire to find out their responses to the Kahoot online learning game that has been 

developed. This questionnaire aims to determine the practicality of Kahoot online learning 

games. The questionnaire results are presented in Table 11. 

 



 Wijayanto, Setiana, & Kusumaningrum, The development of online learning game … 140 

Table 11. Student questionnaire results 

No Aspect Item Practicality Grade x  Category 

1 Content 

 

1-8 Very good X > 67.35 

Good 65.18 < X ≤ 67.35 

Enough 63.01 < X ≤ 65.18 

Less 60.84 < X ≤ 63.01 

Very less X ≤ 60.84 
 

68.3 Very Good 

2 Learning 9-14 Very good X > 72.83 

Good 65.83 < X ≤ 72.83 

Enough 58.83 < X ≤ 65.83 

Less 51.83 < X ≤ 58.83 

Very less X ≤ 51.83 
 

72.85 Very good 

3 Technical 15-21 Very good X > 69.18 

Good 63.63 < X ≤ 69.18 

Enough 58.08 < X ≤ 63.63 

Less 52.53 < X ≤ 58.08 

Very less X ≤ 52.53 
 

69.8 Very good 

4 Overall 

evaluation 

22-30 Very good X > 67.27 

Good 63.54 < X ≤ 67.27 

Enough 59.8 < X ≤ 63.54 

Less 56.06 < X ≤ 59.8 

Very less X ≤ 56.06 
 

67.32 Very good 

 

All aspects of the assessment were “Very Good” category, it can be concluded that 

the online learning game is practical for use in learning. Media can be accessed and used by 

students easily without expensive costs. After the students have finished working on 10 

questions on the Kahoot, a summary of the student's work can be seen immediately. From 

the results of the summary analysis, the level of difficulty of each question item can be 

determined (see Table 12).  

Table 12. Results of test analysis 

Number 
The number of students 

who answered correctly 

Percentage of 

students who 

answered correctly 

Test difficulty level 

1 18 64.29 easy 

2 13 46.43 easy 

3 18 64.29 easy 

4 15 53.57 moderate 

5 14 50 moderate 

6 21 75 easy 

7 14 50 moderate 

8 8 25 difficult 

9 10 35.71 difficult 

10 22 75 easy 

 

The scores obtained by the students were then converted into letter grades according 

to the university's academic guidelines (see Table 13).  
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Table 13. Conversion of learning outcomes 

Interval class Letter grades Score Category 

90 – 100 A 4.00 Very excellent 

80 – 89 A- 3.80 Excellent 

75 – 79 B+ 3.30 Very good 

68 – 74 B 3.00 Good 

64 – 67 B- 2.80 Pretty good 

60 – 63 C+ 2.30 Enough 

56 – 59 C 2.00 Not enough 

40 – 55 D 1.00 Less 

0 – 39 E 0 Very less 

 

Student scores obtained from the application of the Kahoot online learning game are 

shown in Table 14. 

Table 14. Student score 

No Name Correct Score 
Letter 

grades 
 No Name Correct Score 

Letter 

grades 

1 A 9 90 A  15 O 7 70 B 

2 B 9 90 A  16 P 7 70 B 

3 C 9 90 A  17 Q 7 70 B 

4 D 9 90 A  18 R 7 70 B 

5 E 8 80 A-  19 S 7 70 B 

6 F 8 80 A-  20 T 7 70 B 

7 G 8 80 A-  21 U 6 60 C+ 

8 H 8 80 A-  22 V 6 60 C+ 

9 I 8 80 A-  23 W 6 60 C+ 

10 J 8 80 A-  24 X 6 60 C+ 

11 K 8 80 A-  25 Y 5 50 D 

12 L 7 70 B  26 Z 5 50 D 

13 M 7 70 B  27 AA 4 40 D 

14 N 7 70 B  28 AB 4 40 D 
 

3.2. Discussion 

The teaching-learning process is an important element in education, it includes the 

planning, implementation and assessment processes. Assessment refers to the process of 

observing the changes in the lives of the people (Çalışkan & Kaşıkçı, 2010). During a 

pandemic, the right way to assess is to do a digital assessment. Digital assessments provide 

instant feedback and can be used to conduct individual or group assessments in a competitive 

environment (Yilmaz & Baydas, 2017). So, digital assessment in education is important in 

terms of feedback and control of learning.  

One of the digital assessments that can be used in learning, especially in learning 

mathematics is Kahoot!. The Kahoot! is a free online game application that can be used in 

every learning session to increase student participation and can be used as a formative 

assessment. Based on the results of development testing, it was concluded that Kahoot! easy 

to apply in learning because it does not require special training for students and can be easily 

accessed via a smartphone or PC (Plump & LaRosa, 2017). The set time duration can 

increase the speed and accuracy in answering questions. The points earned by students are 
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determined by how quickly students respond to questions as well as to answer question 

correctly. Kahoot! can be used to increase students' concentration during the course, 

especially when their concentration starts to decrease after the first ten minutes. In this study, 

Kahoot! proven to increase student interest in linear program lectures. They are motivated 

to attend lectures by communicating with others to exchange information about the subject.  

In terms of appearance, Kahoot! can attract students' attention because of Kahoot! 

equipped with features that support the learning process. During the quiz, there is a music 

feature that can increase the enthusiasm of students in competing. In each quiz, Kahoot 

comes with customizable response times. When the time was up, a voice sounded and the 

names of the top 5 students were displayed on the board (Bawa, 2019; ÇETİN, 2018). Quiz 

featured on Kahoot! can vary, it can be in the form of quizzes, discussions or questionnaire, 

so that students do not get bored easily with the monotonous form of questions. In this study, 

the researcher used multiple choice questions and true-false questions with a sequence of 

questions adjusted to the level of difficulty.  

Based on the results of the test analysis, it is known that students who use Kahoot! 

in learning activities achieve good grades in exams. It means that the Kahoot! application 

had the potential to improve and develop the high scores in exams. Our outcomes show that 

Kahoot! motivated students to be engaged the knowledge and encourage interaction in the 

classroom. Student stated that Kahoot! had a positive impact on their knowledge and skills. 

Features on Kahoot! which can increase attention and student involvement really supports 

students in learning. 
 
 

4. CONCLUSION 

This study has achieved the expected goal: producing valid, practical, and effective 

online learning games for linear program subjects. Validity is seen from the results of expert 

validation. Overall from the results of expert validation, it can be said that this product was 

very good or feasible to use. Practicality of this product is seen from the results of 

development testing and experiment testing. It show that the student's assessment of the 

product being developed was also very good or practical for use in learning. Effectiveness 

is obtained from student scores at the end of the game. Students who achieve a minimum 

score of C were 85.71%. The linear program online learning game is said to be effective if 

the overall score obtained by students who reaches a minimum value of C is at least 75%. It 

can be concluded that the linear program online learning game was effectively used in 

learning (Apsari & Rizki, 2018; Ariawan et al., 2017). 

Based on the results of the study it can be concluded that the development of Kahoot! 

meet the criteria of validity, practicality, and effectiveness. By the results of the validity test, 

the development of Kahoot! it has very good criteria in terms of content, construction, and 

language. Kahoot! also meet practical requirements in terms of content, technical learning, 

and overall evaluation. It means that Kahoot! easy to read, can present pictures/graphics 

clearly, enough time for students to answer the questions, the music features of Kahoot! can 

support competition and concentration, and the form of the questions presented is 

appropriate and adjusted to the level of difficulty of the questions. Application of Kahoot! 

also able to support students to achieve good scores on tests. Based on the results of the 

study, it is recommended that teachers can use creative learning media that utilize technology 

so that students become accustomed to using computers or laptops and smartphone not only 

to play game but also enrich their insights. The use of educational games in the classroom 

can also minimize interference, so as to improve the quality of learning. 
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