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ABSTRACT

Learning media is one of  the important elements in the learning process. Technological development support 

makes learning media more varied. The approach of  using digital technology as a learning media  has a better 

and more effective impact than other approaches. In order to increase the students’ learning interest, it requires 

the support of  an interesting learning media. The use of  gaming applications as learning media can improve 

learning outcomes. The benefits of  using the maximum application cannot be separated from the determination 

of  application design. The Bana game aims to increase the ability of  critical thinking of  the junior high school 

students. The usability-testing analysis on the Bana game application is used in order to get the design reference 

as an educational game development. The game is used as an object of  the analysis because it has the same char-

acteristics and goals with the game application to be developed. Usability Testing is a method used to measure 

the ease of  use of  an application by users. The Usability Testing consists of  learnability, efficiency, memorability, 

errors, and satisfaction. The results of  the analysis obtained will be used as a reference for educational game ap-

plications that will be developed.
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INTRODUCTION

Various efforts were made to improve 

students’ abilities. Research conducted by (Les-

tari, Widiyatmoko, Alimah, & Juliyani, 2015) 

showed that the use scenario of  the game in a 

learning process could increase the ability of  the 

participants. Digital technology offers many op-

portunities to create a compelling content (Ta-

bor, 2013). The approach of  using digital me-

dia technology as a learning media has better 

and more effective impacts than other approa-

ches (Reeves, 1998). According to (Lee, 2015) in 

terms of  social interaction and collaboration, the 

use of  digital media (iPad & games) conducted in 

the learning center can increase the frequency of  

interaction of  children, either with colleagues or 

with teachers. 

It happens because when they get a new 

experience (either in the form of  a difficulty or 

a solution), they tend to communicate with both 

the teachers and their colleagues. (Rutten, Van 

Joolingen, & Van Der Veen, 2012) also stated that 

the use of  digital media (computer simulations) 

could improve the students’ ability, especially for 

laboratory work materials. In addition, there is a 

learning motivation development in children be-

cause the use of  digital media is interesting and 

fun (Lee, 2015). (Kocadere & Çağlar, 2015) also 

stated that students felt more enjoyed and moti-

vated in learning when using digital media (video 

games). Digital media are also effectively able 

to help to practice some of  the important lear-

ning theories developed (Pischetola & Cattolica, *Alamat korespondensi: 
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2011).

The game is a broad concept that refers to 

all game structures consisting of  rules, goals, and 

challenges made for diversion or entertainment 

(Cheng, Chen, Chu, & Chen, 2015). Until now, 

the game has developed variedly; video games 

are one type of  game variation that has grown 

rapidly. Currently, most people are encouraged to 

use the game as a means of  play and entertain-

ment (Felicia & Jabbar, 2016). A survey is  con-

ducted of  more than 4,000 American households 

about the use of  video games. From the survey 

results are obtained the data of  age distribution of  

video game users, 27% under the age of  18 years, 

29% between 18-35 years old, 18% between age 

36-49% and 26% 50 years and above. The reason 

why the users like video games so much are ‘en-

joying’ (Imbellone, Botte, & Medaglia, 2015). Ac-

cording to (De Aguilera & Mendiz, 2003) the be-

nefits of  using video games in learning activities 

are undoubtable. In terms of  generating motivati-

on, video games are very useful for users to prac-

tice skills, are also able to improve perceptions 

and stimulation and able to develop the ability 

of  users in solving problems. In addition, video 

games are also able to develop the ability assess-

ment of  a strategy, organizing media and tools to 

get answers / intelligent solutions. (Dondlinger & 

Dondlinger, 2007) also stated that video games 

could have a positive effect on the learning pro-

cess, although there is widespread consensus that 

games only motivate users to master their game 

skills.

The Bana game application is one of  the 

serious game developed with the background 

of  Baluran National Park with the aim to imp-

rove the ability of  critical thinking of  junior 

high school students (Men & Iqbal, 2016). This 

game is developed to make students feel happy 

and feel the competition in solving the existing 

problems. This game genre is adventure genre; 

competition factor in this game is able to provi-

de motivation for students to learn. The use of  

game background using real-world conditions 

can also have an impact on increasing motivation 

for players (Kahn et al., 2015). This game consists 

of  several levels. Each level has its own difficulty 

level. The Difficulties at each of  these levels can 

trigger students to resolve the challenge. (Giam-

marco, Schneider, Carswell, & Knipe, 2015) sta-

ted that the game players basically have a spirit 

and passion for finishing every level of  the game 

and advancing to the next level.

The age of  students when entering the 

junior high school level in Indonesia ranges 

between the ages of  12-14 years. (Eccles, 1999) 

states that in children aged 6-14 years (middle-

aged and early adolescents) is a developmental 

period for children to build their identity. At this 

time, children prepare to move toward adults 

by being competent, independent and trying to 

get involved with the world outside of  their fa-

milies. The change also occurs on the biologi-

cal and cognitive side of  children. The proper 

learning methods will greatly help the learning 

process of  children. (Rohwati, 2012) stated in 

a study conducted in SMP Negeri 1 Wonosobo 

that used Education Game was proven to imp-

rove learning outcomes and the activities of  the 

students. Putra (2016) stated that Serious Games 

Inspired By Baluran National Park is able to Imp-

rove Students’ Critical Thinking Ability. (Girard, 

Ecalle, and Magnan, 2013) also stated that the 

use of  Serious Game in the learning process is 

very helpful. The use of  Serious Game and Edu-

cation Game associated with the design of  Enter-

tainment Games, making it more attractive (Ar-

nab et al., 2015).

The availability of  gaming applications as 

an interesting, easy-to-use, and useful learning 

media is essential to improve the students lear-

ning outcomes. The Interface of  an application 

has a crucial role to the user. An app interface is 

a meeting point between users and apps. A good 

interface can represent the functionality of  an 

application and make it easier for app users. To 

develop game applications that have a good in-

terface, the required information needs the right 

interface. In order to develop easy-to-use applica-

tions, it has to meet the needs of  users and able 

to provide benefits as expected. This study will be 

conducted using the test analysis using Usability 

Testing in gaming applications The Bana. This 

game is chosen as the object of  analysis because it 

has the same characteristics and functions similar 

to the game application to be developed, name-

ly as a learning media in junior high school stu-

dents. The Usability Testing is an analysis of  an 

application interface testing (Nielsen, 2012). The 

Usability Testing consisted of  learnability, ef-

ficiency, memorability, errors, and satisfacti-

on. The analysis results may become the source 

of  interface reference design gaming applications 

that will be developed further. (Denton & Coysh, 

2011) and (Sonsteby & DeJonghe, 2013) also run 

the same scenario to get references to further sys-

tem development.

METHODS

Usability Testing method is the method 

used to measure the ease of  use of  an application 
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by the user. This method is very suitable for me-

asuring the usability of  an application or infor-

mation system. In this study, the application will 

be used as a measurement object, which an edu-

cational game is called The Bana. The Bana is an 

educational game app for junior high school stu-

dents to teach about the environment and nature 

conservation by locations setting in the Baluran 

forest located in Baluran National Park, Situbon-

do.

This research was conducted at SMPN 1 

Asembagus of  Situbondo Regency. The techni-

que of  sample selecting that will be the research 

respondent is using Non-Probability Sampling 

method. The numbers of  respondents involved in 

this study were 90 students divided into 3 groups 

of  users: the non-expert users, active users, and 

skilled users. The non-expert users are students 

who have never been entirely using The Bana 

game; the active users are students who often use 

The Bana game; whereas the skilled users are 

more advanced students (able to complete all of  

the levels) in The Bana game.

Data collection methods have an impor-

tant role in the success of  a study. In this study, 

data collection method used is by using questi-

onnaire. The scale used is Likert scale (Beglar & 

Nemoto, 2014) with range 1 to 5 with details as 

follows:

1. The SA Answer (Strongly Agree) is rated 5

2. The A Answer (Agree) is rated 4

3. The N Answer (Neutral) is rated 3

4. The D Answer (Disagree) is rated 2

5. The SD Answer (Strongly Disagree) is rated 

1

The usability criteria used to refer to (Niel-

sen, 2012) with the five following components:

•	 Learnability: measuring the level of  users’ 

convenience to fulfill the basic tasks when the 

users see/use the application for the first time

•	 Efficiency: measuring the level of  speed in 

doing a particular task after studying the ap-

plication

•	 Memorability: measuring the incidence of  

users’ convenience in reusing the application 

after not using it for some time

•	 Errors: measuring the error performed by us-

ers, and how to fix or deal with it

•	 Satisfaction: measuring the level of  user sat-

isfaction in using the application

Game Experiment Scenarios

The experimental process of  using the 

game application performed by students consists 

of  several levels:

1. The ability to open the game app

2. The ability to comprehend the function of  

each menu on the home page of  the game 

application

3. The ability to choose the game level

4. The ability to understand the game instruc-

tion

5. The ability to complete the game at the 1st 

level 

6. The ability to complete the game at the 2nd 

level

7. The ability to complete the at 3rd level

8. The ability to complete the game at the 4th 

level

9. The ability to understand the function on the 

menu that appears when the game is finished

10. The ability to end the game and close the 

game app

After the data collection, it is conducted 

the data processing with the following stages:

1. Validity Test and Reliability to test the instru-

ment (questionnaire) used

2. Descriptive analysis to determine the level of  

usability of  The Bana

3. Grouping results of  a calculation to mea-

sure The Bana application usability referring 

to Table 1.

Table 1. Grouping Category

Score Qualification

4.01 – 5,00 Very good

3.01 – 4.00 Good

2.01 – 3,00 Enough

1.01 – 2.00 Less good

0.01 – 1.00 Very Less Good

RESULTS AND DISCUSSION

Before the respondents fill out the questi-

onnaire, the respondents run The Bana in accor-

dance with a predetermined scenario. It is hoped 

that each respondent gets the same user experien-

ce before filling out the questionnaire. Therefore, 

the results of  the questionnaire are more focused.

The questionnaire used is divided into five 

groups of  questions according to the criteria of  

usability as in Table 2.

The respondents of  this study are 90 stu-

dents divided into three groups of  users: the non-

expert users, active users, and skilled users. There 

are 30 people of  the seventh grade students rep-

resenting the non-expert users. It is because the 

seventh grade students still lay with the applica-

tions already in use long Bana in SMPN 1 Asemb-

agus. Active users represented by 30 people of  the 
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Table 4. Validity Test Results

Variable

Indica-

tor / 

Item

R 

count
R table

Re-

sults

Learnabil-

ity (LN)

LN1 0.755 0.2072 Valid

LN2 0.744 0.2072 Valid

LN3 0.719 0.2072 Valid

LN4 0.752 0.2072 Valid

LN5 0.659 0.2072 Valid

LN6 0.620 0.2072 Valid

Efficiency 

(EF)

EF1 0.906 0.2072 Valid

EF2 0.908 0.2072 Valid

EF3 0.921 02072 Valid

Error 

(ER)

ER1 0.733 0.2072 Valid

ER2 0.751 0.2072 Valid

ER3 0.767 0.2072 Valid

ER4 0.734 0.2072 Valid

Memo-

rability 

(MEM)

MEM1 0.912 0.2072 Valid

MEM2 0.910 0.2072 Valid

MEM3 0.874 0.2072 Valid

Satis-

faction 

(SAT)

SAT1 0.835 0.2072 Valid

SAT2 0.720 0.2072 Valid

SAT3 0.783 0.2072 Valid

The next is the reliability test using Cron-

bach Alpha. An instrument is said to be reliable if  

the Cronbach Alpha value of  the variable is grea-

ter than 0.60. Table 5 is the result of  the reliability 

test of  the instrument.

Based on the results of  validity and reli-

ability test, it can be concluded that all question 

items on the instrument used to measure The 

Bana application usability have fulfilled the crite-

ria of  validity and reliability test that can be said 

eighth grade students; it is because they have fre-

quently used The Bana applications. Skilled users 

represented by 30 people of  the seventh grade stu-

dents; it is because they often use and have skills 

in completing The Bana application. Respondent 

profile classification is presented in Table 3.

Table 3. Respondent Profile Classification

User Category Amount Class

Non-expert 

Users
30 students

Seventh Grade 

Students

Active Users 30 students
Eighth Grade 

Students

Skilled User 30 students
Ninth Grade 

Students

Validity and Reliability Test

The first stage of  data analysis is the validi-

ty and reliability test of  the instruments used. The 

validity test is done to see whether the instrument 

(questionnaire) used is valid or not. The validi-

ty test performed was using Pearson Correlation 

with 0.05% significance level using SPSS. In or-

der to analyze Pearson Correlation test results, 

the researcher first determines the r value of  the 

table. The R value is obtained from r table with 

degrees of  freedom (df) = n-2) where n is the 

number of  respondents, so the df  is 88. From the 

r table, its value is 0.2072. Then, the r table value 

is compared to the r value of  Pearson Correlation 

test of  all indicator (question item) on the instru-

ment. An indicator or item of  the question is said 

to be valid if  the value of  r count> r table. The 

validity test results are presented in Table 4.

Based on the validity test results conducted 

all indicator/item questions on the instrument, it 

has met the validity test criteria so that it is dec-

lared as valid.

Table 2. Questionnaire Group

Variable
Item 

Question
Type Function

Learnability P1 - P6 Numerical

measuring the level of  users’ convenience to fulfill the basic 

tasks when the users see/use the application for the first 

time

Efficiency P7 - P9 Numerical
measuring the level of  speed in doing a particular task after 

studying the application

Memorability
P10 - 

P13
Numerical

measuring the incidence of  users’ convenience in reusing 

the application after not using it for some time

Error
P14 - 

P16
Numerical

measuring the error performed by users, and how to fix or 

deal with it

Satisfaction
P17 - 

P19
Numerical

measuring the level of  user satisfaction in using the ap-

plication
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to be valid and reliable.

Table 5. Reliability Test Results

Variable
Cronbach’s 

Alpha
Results

Learnability (LN) 0.792 Reliable

Efficiency (EF) 0.899 Reliable

Error (ER) 0.721 Reliable

Memorability 

(MEM)
0.880 Reliable

Satisfaction (SAT) 0.704 Reliable

Descriptive Analysis of Usability Testing

This study will observe whether the usa-

bility level of  The Bana application meets the 

usability criteria according to Jacob Nielsen. At 

this stage, the researcher analyzed 4 (four) data 

groups representing the respondent group such 

as:

1. All respondents are 90 students consisting of  

30 non-expert users, 30 active users, and 30 

skilled users

2. The non-expert users are 30 students

3. The active users are 30 students

4. The skilled users are 30 students

The average calculation result of  all crite-

ria in the four groups of  respondents is presented 

in Table 6-9.

Table 6. The average calculation results of  each 

criterion on all respondents

Criteria
Sample 

Number
Average Median

Learnability 90 3.84 3.67

Efficiency 90 3.94 4

Error 90 3.89 3.75

Memorability 90 3.87 4

Satisfaction 90 3.7 3.67

Table 7. The average calculation results of  each 

criterion on the non-expert users

Criteria
Sample 

Number
Average Median

Learnability 30 3.53 3.5

Efficiency 30 3.48 3.33

Error 30 3.47 3.5

Memorability 30 3.48 3.33

Satisfaction 30 3.53 3.67

Based on the results of  the calculations in 

Table 6-9, it appears that the level of  usability 

of  The Bana application across all user groups, 

as well as the non-expert, active, and skilled 

users. Based on Table 6 with the total respon-

dents of  90 people, it shows that the Bana app-

lication has a good level of  usability with Lear-

nability criterion value (3.84), Efficiency (3.94), 

Error (3.89), Memorability (3, 87), and Satisfacti-

on (3.7). This indicates that the average value of  

each criterion based on the perception of  all users 

is a good category range (3.1 – 4.0).

Table 8. The average calculation results of  each 

criterion on the active users

Criteria
Sample 

Number
Average Median

Learnability 30 4.00 4

Efficiency 30 3.94 4

Error 30 4.02 4

Memorability 30 4.00 4

Satisfaction 30 4.02 4

Table 9. The average calculation results of  each 

criterion on the skilled users

Criteria
Sample 

Number
Average Median

Learnability 30 4.28 4.33

Efficiency 30 4.4 4.33

Error 30 4.34 4.5

Memorability 30 4.43 4.67

Satisfaction 30 4.35 4.33

According to the Table 7, the non-expert 

users who first-time use the Bana application 

were 30 people indicating that the Bana appli-

cation has a good level of  usability with Lear-

nability criterion value (3.53), Efficiency (3.48), 

Error (3.47), Memorability (3.48), and Satisfacti-

on (3.53). This indicates that the average value of  

each criterion based on the perception of  a non-

expert user is in a category range (3.1 – 4.0). The-

se results indicate that the Bana application 

is easy to understand, easy to remember and easy 

to use by non-expert users who first time use it.

According to the Table 8, the active users 

that have been frequently used the Bana applica-

tion are 30 people indicating that the Bana app-

lication has a good level of  usability with Lear-

nability criterion value (4:00), Efficiency (3.94), 

Error (4:02), Memorability (4.00), and Satisfac-

tion (4.02). This indicates that the average value 

of  3 (three) criteria is in a good category range 

(Learnability, Efficiency, Memorability) and 2 

(two) criteria are in the very good category range 



93F. Adnan, B. Prasetyo, Nuriman / JPII 6 (1) (2017) 88-94

(Error and Satisfaction). These results illustrate 

that the Bana application has a good quality and 

tend to be very good based on votes of  the active 

users who have often used the Bana.

Based on Table 9, the skilled users who are 

frequently and skillfully in the use of  the Bana 

application are 30 people indicating that the 

Bana application has a good level of  usability 

with Learnability criterion value (4.28), Efficien-

cy (4.4), Error (4.34), Memorability (4.43), and 

Satisfaction (4.35). This indicates that the average 

criteria are in a very good category range. These 

results illustrate that the Bana application has a 

very good quality. The frequency of  use and abi-

lity of  skilled users affect the assessment of  the 

application usability of  the Bana as shown in 

Table 10.

CONCLUSIONS

From the results, it is inferred that the use 

of  the Bana application by junior high school 

students can be very well received. It can be seen 

in the results of  grouping capabilities in table 10. 

The non-expert users, as the first time users, did 

not experience such a constraint with the result 

as a good category. Based on the result of  grou-

ping ability of  all respondents in table 10 also can 

be seen that the ability of  the skilled users is in a 

very good category. It shows that the frequency 

of  use in the Bana application is able to improve 

the mastery of  gaming of  its users. From these 

results, it can be concluded broadly that design 

interfaces in the Bana applications are good and 

easy to use category.

It is recommended that the Bana appli-

cation can be used as a design reference for the 

further development of  education game applica-

tion. This reference will be valuably important 

because the development of  an application will 

be able to meet the expected needs. However, the 

condition of  respondents who will be the object 

of  research should be well observed since the 

technological developments that occur in urban 

and rural areas are different. This will indirectly 

affect the habits and behavior of  people (inclu-

ding children) as it to enable different designs to 

solve this problem.
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