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Abstract: The traditional role of museum is to collect objects and materials of cultural, religious and historical 

importance, preserve them, research into them and present them to the public for the purpose of education 

and enjoyment. However, people have started to avoid going there since the atmosphere offered there is 

monotonous and people would rather choose to easily search for the wanted information through their mobile 

device. So, in order to raise people’s motivation and effectiveness in learning through museum, gamification 

method could be implemented in museum visits. Gamification refers to the use of game elements and game-

design techniques in non-game contexts. Through this research, a gamification system with QR Code 

technology approach will be created. In order to achieve the system’s goal, Spiral Model is used to develop 

the application. While to evaluate the learning aspect, two out of four levels of Kirkpatrick model will be 

used which are reaction and learning. 
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INTRODUCTION              

 

The traditional role of museum is to collect objects and 

materials of cultural, religious and historical 

importance, preserve them, research into them and 

present them to the public for the purpose of education 

and enjoyment. In term of education, museum has its 

fundamental objective which is to educate, and it is only 

the museum that has the capacity and the ability to 

enrich the educational process by exposing the public 

especially children to their history in a positive way [1]. 

However, these past years, debasement of 50% in the 

number of museum visitors can be seen [2]. In addition, 

due to the rapid growth of technology, people would 

think twice before going to museum to just learn things 

that they could easily search through the internet 

especially with the monotonous experience offered by 

the museum. 

A research in the US and UK shows that people 

does not choose to visit a museum based on its 

collection, but it is the environment and the whole 

interaction visitors could experience throughout the 

museum that matters, where entertainment and 

education merged. With this information in hand, it is 

possible that in order to improve learning in museums is 

by creating an interactive experience through 

gamification implementation in museum visits [3]. 

Gamification itself is the use of game elements and 

game-design techniques in non-game contexts which in 

this case, the non-game contexts refers to museum visits 

[4]. In order to gain an optimum result out of the 

gamification implementation, there are three elements to 

complete, which are "Dynamics", "Mechanics" and 

"Components" [5]. 

Gamification implementation in various 

contexts has been proven to be an effective method to 

motivate people to do things which they got no desire to 

do [6]. As the testing team in Microsoft done so by 

creating a testing game which the employees will be 

awarded points for each error they manage to detect and 

ranked on a leaderboard. Such method created a 

competitive dynamic for the participating employees 

and made them willingly do what they previously have 

no desire to do [5]. Therefore, the aim of this study is to 

improve learning in museum visitations by gamification 

implementation which will be presented in form of a 

trivia android application named "Museum Adventure" 

with the learning aspect being evaluated using the 

"Kirkpatrick model". 
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Kirkpatrick model is widely known as 

Kirkpatrick four levels evaluation model was first 

founded by Dr. Don Kirkpatrick. The model was called 

so since it contains four levels which are: Level 1 – 

Reaction, Level 2 – Learning, Level 3 – Behavior and 

Level 4 – Result [7]. However, in this study only the first 

two levels were being used. 

There are four aspects that are needed to 

develop an effective gamification system in term of 

education. The first aspect is goal settings, which is the 

main goal the system wants to achieve. Next one is the 

player engagement, which is giving the gamification 

itself a characteristic personalization. Besides that, 

gamification needs to have a progressive design, where 

challenge and complexity should evolve along the way 

of the system. Lastly, gamification should let social 

interactions to happen between users which is called the 

environment building aspect [8]. 

EXPERIMENT 

 

Modeling 

In developing the application "Museum Adventure", 

spiral system development life cycle (SDLC) is being 

used where here are four stages in each cycle which will 

be done repeatedly until the application reach its 

objective. The four stages are [9]: 

1. Determine objective 

2. Identify and resolve risk 

3. Development and test 

4. Plan the next iteration 

 

First Cycle 

 

1. Determine Objective  

Since the objective of this application is to improve 

learning in museum visitations, several gamification 

components were chosen through a user survey in order 

to get an accurate result on what the users thought as the 

best gamification components which could boost their 

motivation in learning. 

Besides that, the data was also collected using 

the Kirkpatrick model which are “Reaction” and 

“Learning”. In the “Reaction” level, respondents were 

asked questions regarding their satisfaction towards the 

whole learning process. While in the “Learning” level 

respondents were asked questions related to the targeted 

museum’s artefacts. 

The respondents were divided into two groups 

which are group of people who haven’t visited any 

museum in 6 months [10], and group of people who had 

just visit the targeted museum. The data obtained from 

this stage will then be used as the development base of 

the application. 

 

 

2. Identify and Resolve Risk 

After obtaining the main gamification elements which 

are "quest" and "achievement" from the previous stage, 

those elements are going to be analyzed deeper using the 

spiral method and gamification development by 

Werbach which can be seen in the table below. 

 

Table 1. Spiral model analysis with gamification first 

cycle 

Main Objective To improve learning in 

museum visitation 

Target Museum visitors 

Target Behavior To read the museum 

artefacts' annotation 

thoroughly 

Activity Cycle Completing the quest and 

reach achievement 

Motivation Gain rewards 

FUN Factor Learning new things 

through new method 

 

 Based on the analysis from the table above, 

mainly from the activity cycle of this application, the 

mechanics which will be used to motivate people to use 

this application are "Rewards" and "Challenges". At last 

the dynamics, the main objective which this application 

will achieve is "Emotion", this application aim to reach 

the user's curiosity and motivate them to gain 

information from the museum. 

 

 The application itself makes user learn through 

their museum visitations by giving them questions based 

on the museum artefacts around them. Users should go 

around the museum to search for the answers which is 

the quest gamification aspect this application would like 

to achieve. Besides the main adventure, to achieve the 

achievement gamification aspect, there are several 

challenges the users could complete. While the user go 

around the museum to search for answers, they could 

input their answers by scanning the QR Code spread 

along the museum artefacts. When a session has been 

done, users will receive points where it is then could be 

exchanged with rewards.  

 

3. Development and Test  

In this stage, the application is being developed based 

on the requirements gained from the previous stages. 

Since one of the requirement is to reach the user's 

curiosity, QR Code was selected as one of the tool in this 

system, since it is commonly used in Asia because it 

could trigger users to find out what's inside it and scan it 

using their device. [11].  

After reviewing the requirements, a system was 

then designed as shown in the flowchart below. 
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Figure 1. Main Menu Flowchart First Cycle  

In this step, the application has been made in 

form of a prototype which is then being tested internally 

in PP-IPTEK Museum TMII, Indonesia. Based on the 

test result, this prototype needed some changes in the 

system flow for it to be more public friendly. 

The problem users encounter during the testing 

were how the smartphone energy drained because of the 

application and cause the users to forcefully quit from 

the application. Due to that problem, users should rescan 

the museum code and are not able to continue the game 

from where they left.  

 

4. Plan the Next Iteration 

Errors and feedbacks from the testing stage will then be 

done in the next iteration.  

 

 

 

 

 

 

 

 

 

Second Cycle 

1. Determine Objective  

In this iteration process, this application still aim for the 

same main objective which is to improve learning in 

Figure 1. Adventure Flowchart First Cycle.  
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museum visitations, however, after gaining results from 

the previous iteration process, some changes and 

upgrades are needed for this application to reach the 

main objective according to the users’ requirement. 

Those changes are to make the system easier for the 

user, and to prevent user from rescanning the museum 

code after quitting the application. 

 

2. Identify and Resolve Risk  

Based on the objective of this second iteration as 

mentioned before, below is the table showing the 

analysis on how to solve problems from the previous 

iteration. 

 

Table 2. Spiral model analysis with gamification second 

cycle 

Main Objective Fix problems from the 

previous iteration 

Target Does not change the main 

function of the application 

Risk/ Problems  Difficulties in 

finding the answer 

due to the wide 

museum area 

 The adventure 

restarts from the 

beginning, and 

rescanning the 

museum code is 

needed after 

quitting the 

application. 

Solution  Additional feature: 

Clue about the 

answer’s location 

 Additional system 

path: List of 

visited museums 

are given 

 

3. Development and Test  

The application and the system are then being upgraded 

according to the analysis on the previous process. The 

new system is shown on the below flowchart. 

 

After the system was done, it was tested in PP-

IPTEK Museum TMII, Indonesia. The visitors were 

asked to use the application during their visit and then 

answer several questions related to the museum 

artefacts. Besides getting to know how the user improve 

in learning using the application, feedbacks on what 

could make the application better were also received 

 

4. Plan the Next Iteration  

Errors and feedbacks from the testing stage will then be 

done in the next iteration.  

 

Figure 3. Adventure Flowchart Second Cycle 
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CALCULATION 

 

These three groups used to determine the significant of 

gamification in learning at the museum. The Score from 

testing result will be analyzed by using analysis of 

variance (ANOVA) One-Way. ANOVA is a statistical 

method to test the significant of mean differences among 

three or more treatment conditions [12]. This research 

using three groups with three different treatment. Which 

is group 1, the one who were not going to museum for 

more than six month. Group 2, the one who currently 

visiting the museum. Group 3, the one who used 

Museum Adventure application when visiting museum.  

 

ANOVA was conducted to compare effect of 

gamification on the score result of a test of visitor in 

museum.  

 

F = 
𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑏𝑒𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑤𝑖𝑡ℎ𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
   

 

Value obtained from the F test shows how 

effective was the gamification implementation on a 

system. If F test value > F table 0.05, then the 

gamification has significant impact on learning in 

museums.  

 

RESULT AND DISCUSSION 

 

There are three groups with different learning methods 

which its score will be discussed. The score results of 

the learning test from three groups can be seen in the 

table below, 

 

Table 2. Score of three groups with different learning 

methods 
R G1 G2 G3 

1 80.00 26.67 46.67 

2 53.33 40.00 86.67 

3 66.67 40.00 66.67 

4 53.33 40.00 73.33 

5 60.00 66.67 80.00 

6 60.00 33.33 66.67 

7 53.33 53.33 86.67 

8 60.00 40.00 93.33 

9 53.33 46.67 93.33 

10 86.67 60.00 93.33 

11 46.67 46.67 73.33 

12 46.67 60.00 93.33 

13 46.67 60.00 66.67 

14 66.67 46.67 73.33 

15 53.33 40.00 66.67 

16 60.00 60.00 60.00 

17 40.00 53.33 93.33 

18 73.33 60.00 86.67 

19 46.67 40.00 60.00 

20 40.00 40.00 60.00 

21 60.00 46.67 73.33 

22 73.33 40.00 80.00 

23 60.00 46.67 53.33 

24 73.33 40.00 53.33 

25 53.33 60.00 33.33 

26 60.00 60.00 60.00 

27 66.67 60.00 73.33 

28 73.33 60.00 33.33 

29 46.67 53.33 73.33 

30 46.67 40.00 66.67 

31 40.00 40.00 80.00 

32 40.00 40.00 73.33 

 

 

From the data above, ANOVA was conducted 

to compare between three groups. The result as shown 

in the table below, 

 

Table 3. Comparison between three groups 

ANOVA 

 Sum of 

Square 
df Mean 

Square 

F Sig 

Between 

Groups 

8495.370 2 4247.685 24.677 .000 

Within 
Groups 

160008.333 93 172.133   

Total 24503.704 97    

 

From the table, there was a significant result 

between three group at p<.05 level for three condition 

[F(2, 93) = 24.677, p = 0.000]. Because the result 

statistically significant, compute for post hoc test are 

needed. This test is designed to compare each of our 

group to other every group are exist in this research. The 

selected test for this research is Tukey post hoc test. This 

test will compare group 1 and group 2, it will also 

compare group 1 and group 3, it will also compare group 

2 and group 3.  

 

The post hoc comparison using Tukey HSD test 

indicated that the mean score for group 3 (M = 71.04, 

SD = 16.21) was significantly different than the group 1 

(M = 57.50, SD = 12.30) and also group 2 (M = 48.12, 

SD = 10.12).  

 

 Taken together, these result suggest that 

gamification could improve learning in museum. By 

using gamification application visitor could learn by 

follow the flow of the museum instead of randomly visit 

the collection in the museum. The result gained shows 

that group one has greater score than group two which 

does not correspond to the expected result. That is why 

in the upcoming study, this aspect could be considered. 

 

CONCLUSION 

 

Museums are not just places to preserve historical 

artefacts, in fact it is a great learning place. However, 

even if it is a great place to learn new things, people 

prefer to not waste their time and just search for 

information through their mobile devices. To solve this 



Kelvin Kristianto / Journal of Engineering and Science Research, 2(1) 2018, Pages: 71-76 

76 

 

problem, we decided to implement gamification through 

mobile application in museum visitation to improve 

learning in museums. Through this study, there are 

several points that we conclude: 

1. Gamification could improve learning in 

museum since it motivates people using the 

components it has such as “Quest” and 

“Achievement” which are being used in this 

study also “Rewards” and “Challenges” as its 

mechanics to target the user emotion which is 

their curiosity. This could be the basis of how 

people should develop gamification and 

implements it in education.  

2. Gamification also improve learning in museums 

by giving the visitors a clear direction on what 

to learn during their visit. 

3. Gamification could improve learning in general 

and not limited to only improve learning in 

museums. 
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