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Abstract

The museum'stourism objectcurrently has a low visitor level compared to other tourism objects,
even though the museum's function is very important as an enhancer of people's cultural knowledge.
Judging from the small level of visitors, it cannotbe separated from the effects of the promotion carried out
bythe museum.From the surveys that have been conducted, museum promotion uses social media more
directly to the public, banners, radio, television, blogs and internet social media. In this study, an
application that serves to promote museums using gamification methods was designed, this method was
chosen because of the many existing promotional techniques, there is still little promotion using game
content, therefore the gamification method is expected to encourage the motivation of users to visit the
museum. This application will provide convenience to the museum management to promote the museum
with media game content without having to spend large development and maintenance costs.
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1. Introduction

As a place that is used to preserne various historical objects and works of art, the
museum has an important role in contributing to the improvement of people's cultural
knowledge. But in reality the number of museum \isitors is less compared to the number of
other tourist visitors [1], this is quite a concern because history and works of art are inheritances
that cannot be forgotten by the community [2]. If viewed from the side of promotion, promotion
can be a way to help museum managers in introducing museums to the wider community, so
that their hopes can have an impact on increasing the motivation of the community to visit the
museum.

Promotion and information become an important part for the community to increase
their knowledge in the purpose of wisiting every tourist attraction, the use of information
technology can encourage promotion to be better [3]. Therefore, in this study a suney of
sewveral museums in Indonesia was conducted on any promotional measures that have been
carried out, the results of the promotion were carried out in several ways, namely through social
media directly to the public, banners, radio, television, blogs and social media.

With the development of the digital era today, promotional media can be carried out in
various unique ways with the support of the internet and smartphone devices [4, 5] so that it can
provide additional motivational value to the community, based on the results of a surwey that
has been done that the promotion techniques that use the internet and SmartPone are still
limited to social media and blogs, therefore the promotion of promotion can still be done in other
ways. Promotion of using media games in the tourism industry has the potential to provide good
marketing opportunities [6], smartphone technology such as GPS, camera, internet and others
can be used to dewelop the use of games in promoting.

In this study a mobile application will be designed to offer ways of promotion by utilizing
technology that can be applied by all museums in Indonesia. This method is done by
gamification method. The hope of this research is to design a mobile application to help the
museum in promoting with media game content.

2. Literature Review
According to theory, there are two types of motivation, namely extrinsic and intrinsic
motivation. Extrinsic motivation is related to motivation triggered by gifts, while intrinsic
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motivation is motivation that arises because of self-interest. Both of these montivations need
attention to improve superior competitiveness [7].

Gamification is a game concept in various fields that aims to increase extrinsic
motivation of people in carrying out an activity, with the existence of this gamification has made
seweral tourist places experience renewal in promoting their excellence through technology [5].
When gamification is applied to the fields of education, entertainment and other learning
environments, it will be called 'serious game' [8], this applies in this study with the
implementation of a quiz.

Serious games are an alternative education method in various fields because they have
the potential to improve the quality of the learning experience and provide ease in gaining
knowledge and understanding of content. Besides that, entertainment-driven learning will be
easier to provide motivation [9].

Learning that combines cyberspace and the real world is able to produce a higher level
of activity, emotional positive, attitudes to appreciate the knowledge that must be learned, and
success in learning better [10]. In a study conducted the application of gamification for academic
information system as a supporter of students who are lazy in taking care of academic activities,
by applying the mechanism of level, badges, leaderboards, reward points, and social
connections can increase student interest in accessing academic information system [11]. If this
concept is applied to \isitors to the museum, it will generate benefits for visitors in studying the
contents of the museum they visit.

Gamification can be applied to the non-game context [12] as in this study gamification
lies in the serious game that provides a reward when the game is successfully completed. Some
elements also played an important role in the success of gamification applications, such as
points, lewvels, leaderbords, challenges and badges [13].

As seen in Table 1 shows that gamification has many elements that each element has a
different motivation, ability and entertainment enhancement. From the encouragement it was
summarized and concluded that the point element had a high motivation, ability and
entertainment boost. The table below shows the order of gamification elements of the highest
one [14].

Table 1. Element of Gamification

No Element Group Name No Eement Group Name

1 Points 10 S Percentage of competency
2 Achievement Scoring system 11 tatus Progress Bar

3 Stars 12 Stage

4 Virtual gifts Badge 13 Real-time Level

5 Top 10 14 Countdow n

6 Rew ard schedules Legderboard 15 Information

7 Result 16 Profiles Pictures

8 Status Report 17 Avatars

9 Dashboard

Element gamification refers to the procedure and rules of the game, about how the
game can be completed and how the prize is given. Gamification elements commonly used are
bagde, point, level, and leaderboard [15]. One application that applies gamification technique is
Foursquare, in that application utilizes GPS technology to share the location where the user is
located, most users are motivated to do this because Foursquare gives badges to users who do
that game [12].

Utilization of GPS can provide a way to find locations quickly, effectively, interactively
and interestingly [16]. In addition to GPS technology, the use of points now has been widely
applied in seweral applications as a way to maintain the number of users of their applications,
Gojek is one application that gives points to its users so that users are motivated to always
place orders with their applications.

In an intensive program in the form of points, it can increase the motivation of users to
frequently upload in the forum, but intensive programs have disadvantages, namely increasing
fraudulent activities. [17]. Recommendation systems using location-based senices make users
get information easily and efficiently, locations can be obtained easily and faster to reach
locations [18].
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Loc-auth is an authentication that can work by reading location variables, with this
authenticity the level of security will be layered but does not make users become inconvenient
like entering a username and password [19]. In this study loc-auth will be used as one of the
prevention of fraud.

QR code technology can be used as a shortcut to access information more quickly but it
can also be used as a medium to open digital information gateways that hawve certain access
rights [20]. To improve security, layered with QR code technology will also be used as a way to
minimize fraud.

Promotions using smartphones hawve increased in recent years, a good promotion is to
promote consumers who are close to the area of the object being promoted, because users do
not need to suffer losses due to travel costs [21], with the use of GPS on a mobile phone this
approach will be easy to do. location-based mobile promotion (LMP) is a new promotional
technique that can reach users anytime and anywhere, this technique makes a promising
long-term promotion method [22].

3. Research Method
As an application designed to promote the museum, the design process has the
following steps [23]:

3.1. Project Preparation

Make a list of goals and choose the goals to be prioritized, the objectives in the project
must be explained whether the gamification method is suitable to be applied in the project. In
this phase also determined about the budget needed, the duration of work, the needs of the
team and others. Gamification identification must focus on needs and motivation, not
business-focused [24].

3.2. Context Analysis & User Analysis

Identify the target user to find out his needs, then translate those needs to motivate
users. The information obtained will influence the design to be more attractive. Contenxt
analysis focuses on analyzing context requirements such as platforms, libraries, architecture,
technology and others. User Analysis focuses on analyzing user needs, then identifying user
motivation. To determine motivation needs can be identified through age, gender, activty,
occupation and others from the target user that is sought [24].

3.3. Ideation

Information that was obtained in the previous stage will provide a basis for listing the
ideas to be prioritized. This idea will help in creating the concept of gamificiation. In this phase,
the appropriate elements are set according to the results of user analysis so that the game is
made attractive and motivates the user [24].

3.4. Design
Ideas that have been deweloped are then processed into the concept design phase, in
the concept design a prototype will be evaluated from the game process flow itself until it gets
feedback that matches the goal. The design process aims to make the application built in
accordance with the objectives, so that it will minimize errors that occur when the application
development process is complete [25]. To produce a maximum design, the design stage has the
following sequence [26]:
a. Mechanics, explains the specific components of the game, at the level of data representation
and algorithms.
b. Dynamics, describes the run-time behavior of the mechanics acting on the player's input and
output to each other continuously.
c. Aesthetics, describes an emotional response that is expected to motivate players to interact
with the game.

3.5. Implementation
Implementation is a continuation of prototype or design, the implementation process
can be carried out by an internal team or carried out by an external team [24].
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3.6. Release Project and Monitoring

Projects that have passed the testing process are then released to the user in general.
Howewer, monitoring of the project still has to be done with the aim of handling when there is an
error and dewvelopment for the future.

4. Results and Analysis

In this study gamification focused on providing a new way for museums to do
promotions so that it would encourage the community to be motivated in \isiting the museum,
as the basis of this study inteniewed on the stairs 13-14 June 2018 with telephone media to
some museums that were sampled, samples selected evenly in large cities in Indonesia, with
each city a museum chosen that has a high level of activity in its promotion. The results of the
inteniew show that the use of game content in museum promotion only occurs in a few places,
most of them think that to promote with game content there is a great need for funding because
each museum must build its own game, in addition to maintenance and dewvelopment.

The target users in this application are teenagers and abowve, where most of the targets
are already using smartphones and they are currently active to explore the surrounding
environment. The formation of the gamification idea is based on the analysis that has been
done before. The idea that is generated is to utilize gamfication as a tool to conduct museum
promotion. This idea was chosen because promotion techniques using game content are still
small while this method can provide high motivation to users to visit the museum.

The concept of gamification that is applied in this study can be seen in Figure 1 that is
utilizing group achievement elements, virtual gifts, status and profiles. Gamification process flow
begins with a user looking for a museum according to their location, this location features will
encourage users to find and study the existing museum detailed information about them.
Furthermore, users will be encouraged to look at the challenges presented through the game in
any museum, will be informed of the challenges that were able to complete the game will get a
point and reward. These points and rewards will motivate users to complete these challenges.
But the challenge game in the museum can not be resolved just like that, because the
application is also designed to use the loc-auth authentication and QR Code, so that fraud can
be dinimalkan. Flow authentication process begins when the user will play the game, the
application will check the variable geolocation users whether in accordance with geolocation
museum intended, after pengecetakan geolocation successful authentication the next is scan
the QR Code contained in the location of the museum, the scan results will be adjusted if it
matches the id museum.

Find Another Museum to Increase Poin

0 1 W @ o P ¥

Find Museum Get Challange Go to Museum Auth Game Play Game Get Poin Get Reward

Figure 1. Gamification ideation

The architecture of this application consists of mobile applications for tourists, web
applications for museum managers and web applications for superadmins. Of the three
applications have an architecture that is connected to one serer, the web application is
connected to the sener directly because it has the ability to access the database server while
the mobile application is connected to the sener through the web senice API because the
mobile application is client so that security must be properly limited.

The design of the three applications is described through a flowchart so that the
understanding of the process flow can be easily done, the flowchart can be seen in the figure
below.
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4.1. Registration Museum

As depicted in Figure 4 (A) the management of the museum is carried out by each
museum manager through a web application, one museum has only one account that is held by
its admission. So that the museum can enter into the application database the board must
register it with valid data and be accompanied by a letter of recommendation from the head of
the management. After all the data is filled in completely, the museum management is just
waiting for the results of werification carried out by the superadmin, if the verification fails the
museum manager must complete the requested data until it passes werification and can
proceed to the complete museum data input and quiz input stage. Data that must be filled in
when registering a museum can be seen in Figure 2 (A).

After the registration has been successfully carried out, the administrator will receive the
results of data werification conducted by the superadmin. If the erification is received the next
process will only fill in the complete data about the museum. Furthermore, the board can make
their own game according to the contents of the museum, the data that is filled in the game is in
the form of questions with the contents of text, images and videos, then the choice of answers
can be made as needed. Besides having to fill in the questions and answer list, the
management can also make a description of assistance as shown in Figure 2 (B) whose
function can be used by users when users experience difficulties in answering questions, the
game also needs \erification from superadmin before publishing.

O [QAmen

MUSEUM HUNTER Mome Fogiremest FAQ  Log
Oy

(A) (B)

Figure 1. Management museum page

4.2. Process Verification Game Content

The superadmin section is as a bridge to connect the museum with the user, Quiz
verification page can be seen in Figure 3 with the process flow according to Figure 4 (B),
superadmin also gives the number of points in each werified quiz. The number of points will be
directly proportional to the attractiveness of the published game.

Museum Name \ Quiz Date Update Status | Action
Monumen Jogja Kembali 12-04-2018 1356 Verify | Deta ‘
Museum Dirgontara 04-05-2018 1114 Not Venfy { Detad ’ ‘ Verify |
Museum Benteng Vredeburg 05-05-2018 14.23 Not Venify ’—Detoii lVenly
Museum Affandi 05-05-2018 15.31 Not Verity || Detad | [ Venity

Figure 2. Quiz Verification Page
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The specifications of the quiz that can be received are quizzes that contain the content
of montivation and encouragement so that users can do quizzes while circling the museum,
sometimes superadmins need to communicate with the museum management to explain the
flow of quiz work.

4.3. Start Game

The application actor can access the application using a smartphone that already has
GPS and camera, this is necessary because the security is validated with variables received via
GPS and QR code scanner, this section will explain the flowchart in Figure 4 (C).

Process Start Game
Verification

Registration
Museum

r Verfication |« Registration ’\(A:SSOSS; < Login
No L
v v Show Detail » Open Quiz 4—‘
Input/Edit Detail
@ Yes— pMuseum '\r/:lzeview R("JevieW
useum ame ’ﬁ
No
I Scan QR Code

r Verification 4———— Input/Edit Game

No Yes—»| Play Game
End
@ Yes—p Publish i

g Claim Bonus Get Poin
A 4
End End
(A) B) ©

Figure 3. Flowcart

In Figure 5 (A) displays a menu that can be accessed quickly, the header section has a
column to find the location of the museum with the appropriate keywords, underneath there is a
slideshow that displays museum images whose appearance is displayed randomly, in category
groups there are 2 shortcuts for displays museums according to nearby categories with
locations obtained through GPS and the favorite category with the highest number of visits each
week. In the profile group there are 5 shortcuts, namely the first shortcut to view and edit
personal profiles, the second shortcut to see the detail points that have been obtained, the third
shortcut to see museum records that have been visited and played by the game, the fourth
shortcut to see museum records who have visited but have not finished playing the game, the
fifth shortcut sees the reward notes that have been ordered or are in the process of ordering.

In Figure 5 (B) shows the nearest museum page, this page also represents the most
popular search pages and pages, because the difference between the three pages only in the
query section. Figure 5 (C) displays news from users who have been followed. The news is
about the activities of users who hawe visited the museum. Figure 5 (D) displays prize data that
can be exchanged with coins that are already owned by the user, the prize will be sent by the
application manager through courier senices. Prizes available in the application in the form of
prizes provided by the internal application then can also be supported by the sponsor.

In Figure 5 (E) displays the details of the selected museum, in which there is a
description of the museum's description, location of the museum map, museum photographs
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and information on points to be obtained if completing the quiz. In Figure 5 (F) shows an
example of a quiz question in a museum, the quiz is answered by selecting the appropriate
answer, when having difficulty working on it the user can use the button refer to the instructions
that will direct where the answer to the question will be found.

®w  ® © (D) (E) (F)

Figure 4. Design aplication mobile

5. Discussion

In research [5] they apply the gamification application to one of the museums only, from
the results of the analysis the users are very receptive to the existence of the application
because it is able to provide new innovations, more fun and provide conwvenience in absorbing
existing learning. But because the application is only designed for one museum only, so this is
quite inconvenient when it will be applied to other museums, in contrast to the research we
made where the application was designed to be able to be used by various museums in
Indonesia and each museum can configure independent without having to depend on IT
specialists.

Based on [6] that is, in the decision-making process to \sit tourist attractions, the tourist
actors start with the aim of information retrieval on a basic basis, with the application of the
game, there are many challenges and achievements that grow towards the tourist attractions.
From there there will be instrumental motivation from game play and prizes. This research
conducted an application design which one of the lines was the same as the conclusion stated

by [6].

6. Conclusion

The gamification method in this study was designed as a promotional medium to
encourage user interest to \isit the museum with motivational impulses formed from the
application. The gamification process starts in the process when the user searches for the
nearest museum as GPS coordinates to get points and redeem points for prizes provided by the
application. Introducing the way of promotion with game content is the goal of this study, so that
the museum management can easily promote the museum and reach more visitors than the
previous promotion. The method of promotion with classic content games is still too expensive
to do so the hope is that this research can facilitate promotion using game content gamification.

This research is only carried out until the design stage, it is hoped that for the future the
application can be implemented and continue to be monitored for its dewvelopment. For the
dewelopment of gamification can be added with other elements that have a high motivation
drive.

Design Mobile App for Increase the Visitor Museum... (Novian Adi Prasetyo)



2798 m ISSN: 1693-6930

References

(1]

(2]
(3]

(4]
(5]
(6]
[7]
(8]
]
(10]
(1]

(12]

(13]
(14]
(15]
(16]
(17]
(18]
(19]

(20]
[21]

(22]
(23]
(24]
(25]

(26]

Department of Tourism DIY. Statistics Department of Tourism Department of Jogjakarta Special
Region 2016 (in Indonesia Statistics Department of Tourism Department of Jogjakarta Special
Region 2016). 2016.

TW Lim. The Cheng Ho (Zheng He) Cultural Museum in Malacca (Melaka). Asian J. Comp. Polit.
2017:232-245.

BN Affan, A Suryanto, A Arfriandi. Implementation of Augmented Reality as Information and
Promotion Media on Dieng Tourism Area. TELKOMNIKA Telecommunication Computing Electronics
Control. 2018; 16(4): 1818-1825.

R Rahimi, A Hassan, O Tekin. Augmented Reality Apps for Tourism Destination Promotion. Apps
Manag. E-Commerce Trans. Real-Time. 2017.

F Borrero, P Sanjuan, GR Gonzalez. Gamification techniques in tourism, application test, Casa
Mosquera Museum. Sist. y Telemética. 2015; 13(33): 63-76.

F Xu, F Tian, D Buhalis, J Weber, H Zhang. Tourists as Mobile Gamers: Gamification for Tourism
Marketing. J. Travel Tour. Mark. 2016; 8408.

K Surendro, SP Raflesia. Designing game-based service desk towards user engagement
improvement. Indones. J. Electr. Eng. Comput. Sci. 2016; 1(2): 381-389.

B Manero, J Torrente, A Serrano, BF Manjon. Are serious games working as expected? Borja.
Emerg. Issues Smart Learn. 2015.

A Covaci, G Ghinea, C Lin, S Huang, J Shih. Multisensory games-based learning - lessons learnt
from olfactory enhancement of a digital board game. Multimed. Tools Appl. 2018: 21245-21263.

F Markovi, O Petrovic, C Kittl. Pervasive learning games: Acomparative study. IEEE Multimed. 2017:
37-41.

H Setiana, S Hansun. Gamified Android Based Academic Information System. Int. J. Eval. Res.
Educ. 2017; 6(2): 164-173.

S Deterding, D Dixon, R Khaled, L Nacke. From game design elements to gamefulness: Defining
gamification. Proc. 15th Int. Acad. MindTrek Conf. Envisioning Futur. Media Environ. - MindTrek '11.
2011:9-11.

G Barata, S Gama, J Jorge, D Goncalves. Engaging Engineering Students with Gamification. 5th Int.
Conf. Games Virtual Worlds Serious Appl. 2013: 1-8.

FL Khaleel, NS Ashaari, TSMT Wook, A Ismail. Gamification Elements for Learning Applications. Int.
J. Adv. Sci. Eng. Inf. Technol. 2016; 6(6): 868-874.

CF Hofacker, K de Ruyter, NH Lurie, P Manchanda, J Donaldson. Gamification and Mobile Marketing
Effectiveness. J. Interact. Mark. 2016; 34(2016): 25-36.

D Kadi, Suyoto, AJ Santoso. Mobile application development with augmented reality for promoting
tourism objects in Southwest Sumba. 3rd Int. Conf. Sci. Inf. Technol. 2018; 2018: 200-205.

Y Feng, D Chen, H Chen, C Wan, P Xi. The assessment of the points reward mechanism in online
course forum. PIC 2016 - Proc. 2016 IEEE Int. Conf. Prog. Informatics Comput. 2017: 722-727.

MM Rupilu, Suyoto, AJ Santoso. The Development of Mobile Application to Introduce Historical
Monuments in Manado. E3S Web of Conferences. 2018;11012: 1-6.

M Portnoi, CC Shen. Loc-Auth: Location-enabled authentication through attribute-based encryption.
Int. Conf. Comput. Netw. Commun. ICNC 2015. 2015: 89-93.

S Baik. Rethinking QR code : analog portal to digital world. Multimed. Tools Appl. 2012: 427-434.
NM Fong, Z Fang, X Luo. Geo-Conquesting: Competitive Locational Targeting of Mobile Promotions.
J. Mark. Res. 2015: 1-55.

Z Fang, B Gu, X Luo, Y Xu. Contemporaneous and Delayed Sales Impact of Location- Based Mobile
Promotions. Inf. Syst. Res. 2015.

B Morschheuser, L Hassan, K Werder, J Hamari. How to design gamification? A method for
engineering gamified software. Inf. Softw. Technol. 2018; 95: 219-237.

B Morschheuser, K Werder, J Hamari, J Abe. Howto gamify? A method for designing gamification.
Proc. 50th Annu. Hawaii Int. Conf. Syst. Sci. (HICSS), Hawaii, USA. 2017: 1-10.

J Epardi, OT Prayitno, Suyoto. Mobile Learning Zoo: A Case Study of Indonesia. Teach. Learn. a
Digit. World. 2017: 348—-354.

A Mora, D Riera, C Gonzalez, JA Moreno. A Literature Review of Gamification Design Frameworks.
VS-Games 2015 - 7th Int. Conf. Games Virtual Worlds Serious Appl. 2015.

TELKOMNIKA Vol. 16, No. 6, December 2018: 2791-2798



