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ABSTRACT

The rapid economic and industrial development in China
over the past few decades has made Mandarin more in
demand as a business and cultural language, and now
Mandarin is the second most popular international language.
Therefore, learning Mandarin is something that is quite
important in this era of globalization. However, to learn
Mandarin is not an easy thing because Mandarin is a
language that is quite difficult to master. So that it can reduce
motivation to continue learning and in the end decide to stop
learning Mandarin. Based on these problems, in this study,
we will design and develop a mandarin learning application
with the gamification method using the Octalysis framework
to increase motivation in learning Mandarin. and will
measure the level of behavioral intention to use and user
immersion towards the application using the Hedonic
Motivation System Adoption Model (HMSAM). The tests
have been conducted and prove that gamification can increase
the user's motivation to continue learning Mandarin. This is
shown based on the evaluation conducted, the user states
strongly agrees that the application that has been designed
and built can improve the behavioral aspect of intention to
use, this is indicated by the percentage value obtained by
82.47%. And agree that the application can cause immersion
aspects when using the application, this is indicated by the
percentage value obtained by 79.56%.

Key words: Behavioral intention to use, gamification,
HMSAM, immersion, Mandarin, Octalysis.

1. INTRODUCTION

Humans are social creatures who cannot live alone and always
need other people to continue their lives. It is undeniable that
everyday humans always depend on other people. In social
life, humans need to interact with each other to make a social
relationship. While social relations can be created by
communication. Communication that occurs between social
beings in the form of language. Language is a means of
communication to convey a message so that the

3046

Published Date : October 06, 2021

communication process occurs. Mastery of both speaking and
writing helps in smooth communication [1]. Mandarin is one
of the languages with the largest number of native speakers in
the world. The rapid development of economy and industry in
China over the past few decades has made Mandarin
increasingly in demand as a business and cultural language.
This fact makes mandarin as the second most popular
international language [2]. Therefore, learning mandarin is
very important. In the era of globalization, because people
will not only meet people from around the world who speak
English only. But will also meet people from china who speak
mandarin, because the Chinese population is 20% of the
world’s population [1].

The development of technology is very influential on the way
of learning, especially in the use of learning media. Currently
most people are already fluent in using smartphone
technology [3]. This has also influenced the study habits in
society. Therefore, it is necessary to optimizing the use of
smartphone in learning [4]. Gamification is a learning
strategy that motivate user to solve a problem through the way
of thinking when playing games [5]-[7]. There are several
positive things related to the application of gamification in
learning, the learning process becomes more interactive and
efficient, make user more enthusiastic and motivated in
learning, learning become more fun without forgetting the
existing material so that create a balance between learning
and play, and the user becomes more active in participating in
learning [8]-[10]. As in states that mandarin language
education has been carried out by many educational
institutions, including higher education institutions.
However, there are still many who experience a decline in
grades until they stop learning because they feel that
mandarin is difficult to learn. Whereas one of the factors that
affect learning achievement is the factor of learning
motivation [11]

As in which conducted on m-learning based mandarin
learning. Getting a positive response and significantly
becoming more interesting and at the same time an
alternative media for interactive learning of mandarin that
can increase interest in learning [12], rather than using



ordinary learning media. There is also, studies concerning the
application of the framework Octalysis gamification to the
conclusion that gamification elements managed to increase
the interest [13], motivation, understanding of materials, and
can be a good alternative learning media. Based on the
background and references of previous research, this study
aims to design and build a mandarin learning application
with the gamification method using the Octalysis framework
which is considered to increase interest and motivation in
learning. And see how much motivation and interest user
have, by measuring the Behavioral Intention to Use (BIU) in
using application and immersion in the application usng the
Hedonic Motivation System Adoption Model (HMSAM) [14].

2. RESEARCH METHOD

Mandarin is one of the six languages spoken in the United
Nations, and has the largest number of native speakers in the
world. In mandarin, the thing that is learned is not only the
translation, but is expected to be able to memorize how to
read, write, and Chinese characters (hanzi). Here are the
important aspects of mandarin [15]:
1. Pinyin
Pinyin is a latin way of reading chinese characters.
2. Shengdiao
In mandarin, required to be able to memorize vocabulary
and its tone correctly. If pronounce the tone wrong, it will
have a different meaning.
3. Hanzi
Hanzi is a letter that comes directly from China. A type of
logogram used to write chinese languages.

Gamification is a learning approach using elements in video
games with the aim of motivating user in the learning process
and maximizing feelings of enjoyment and involvement in
the learning [7], [8].

Octalysis is a human-centeric gamification design framework
developed by Yu-kai Chou. Chou concluded that there are
eight types of core drives that motivate a person to perform
certain activities. Core drives push people in different
directions and not everyone is motivated by the same drives
[13].

Hedonic Motivation System Adoption Model is a model to

measure a system that adapts hedonic motivation. There are

seven factors that are the focus of measurement in HMSAM

[14]:

1. Perceived usefulness, measuring
improvement when using a system.

2. Perceived ease of use, measuring the ease of use of a
system.

3. Curiosity, measuring the extent to which a system can
increase curiosity in cognitive aspects.

performance
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4. Control, measuring user perceptions in interacting with
the system.

5. Joy, measuring the pleasure obtained from interaction
with the system.

6. Behavioral intention to use, measuring the desire to use
the application.

Focused immersion, measuring how deeply the user is

focused in using the system

Likert scale is a scale used to measure attitudes, opinions, and
perceptions of a person or group of people about social
phenomena [16]. In the measurement, calculations will be
made using a formula for statements that include positive
statements (not starred) using the formula:
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The literature review stage is useful to support the topics
brought in the research. At this phase, the theories that will
support the research topic are described. And the analysis step
is useful for determining the things that are needed in the
research based on the literature review used, and analyzing
the mandarin language learning material. Next phase is
application design that useful for designing gamification,
application models, flowchart, mockups, and required assets.
And the application implementation phase using Integrated
Development Environment (IDE) Android Studio using the
JAVA programming language and using firebase for the
database. After that, application testing phase is useful for
testing applications that have been completed. After testing
the user will be asked to fill out a questionnaire that has been
provided, and the final phase is the evaluation phase of the
application test results is useful for processing the data
obtained from the application test results. Then an evaluation
will be carried out using a likert scale to measure the success
rate of the application.

3. METHOD

The mandarin learning application with the android-based
gamification method is implemented based on a mockup
design that has been made at the design stage. In Figure 1
shows the first gameplay menus
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Figure 1: Quiz Game Implementation

Figure 1 shows the result of the implementation of the quiz
game, In this menus will show progress bar, total experience
and coins that have been obtained will be displayed, pause
button, countdown, question, and four answers choices. Every
time the game is start, the sequence of questions in the game
will always be randomized and the position of the answer will
also be randomized. The progress bar will indicate the
number of questions that have been completed by the user.
Experience point and the coins indicate the total experience
and coins that have been earned during the game. The pause
button serves to display a dialogue containing the stage,
resume, and restart, this button can be pressed as long as the
game is still ongoing. On the answer button, each user
chooses an answer, checking whether the answer is right or
wrong. If the correct answer is selected, the button will turn
green, while if the wrong button is selected, it will turn red
and show the button with the correct answer.
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Figure 2. Implementation Quiz Game with Sound
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Figure 2 shows the result of the quiz menus game. In this quiz
games menu provides answer choices and also has voice
assistance, unlike the previous quiz where the quiz questions
are in the form of writing, in this menu section, the form will
be changed into a button that can be pressed and then the user
will hear question voice in mandarin language.
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Figure 3. Implementation Word Arranging Game

Figure 3 shows the result of the implementation of the word
stacking game, different from the two previous gameplay, in
this section the user must arrange words in Mandarin into a
correct sentence according to the questions given. If the
answer given is wrong, the text will turn red, while if it is
correct, the text will turn green.

4, RESULT AND ANALYSIS

Application testing is carried out by field testing by
distributing the application download link, along with
questionnaire link to user. The questionnaire was created
using the HMSAM model to measure the level of behavioral
intention to use and immersion of users toward the
application. From the test carried out, there were 35
respondents who had filled out the questionnaire. The
following is a list of questions given to respondents using the
HMSAM model.

Table 1: Attributes of Cleveland dataset
Questions

Perceived ease of use

1. I can interact with the application very clearly
and easy to understand.

2. | feel that the user interface displayed is very easy
to understand and does not make me confused.

3. | can easily buy/use avatars, change names, and
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play games.
4. | can use the application without any problem
5. I find it difficult to learn how to use application.

6. I find the application easy to use

Perceived usefulness

1.The application made me understand about
mandarin

2. The application gave me knowledge.

3. The application helps me pass my free time more
usefully.

4. 1 did not get anything from the application.

5. The application makes me more motivated to
learn mandarin.

Curiosity

1. The application makes me curious

2. | feel more curious when using the application
3. I wonder if I can unlock all stages in application

4. 1 am curious to get all the achievements in
application

5. 1 wonder if I can occupy the top spot on the
leaderboard

6. | can’t wait to buy and use the new avatar

Control

1. I have a lot of control over application
2. | can choose freely what | want to do
3. I have no control over my interactions.

4. 1 am in control of my interactions

Joy

1. I enjoy using the application

2. The application provides fun learning.
3. The application makes me feel bored.
4. | am satisfied with the application

5. The application makes me feel annoyed.

Behavioral Intention to Use
1. 1 will use the application again.
2. 1 will continue to use the application.

3. I hope to continue using the application in the
future

Immersion

1. | can use the application regardless of anything

3049

else
2. | feel immersed in the use of the application
3. I can’t take my focus off the application

4. | can easily get distracted by other things when
using the application

Table 1 shows a list of questions on the questionnaire which
consists of 33 questions which are divided into seven parts,
namely, perceived ease of use, perceived usefulness, curiosity,
control, pleasure. (joy), reuse (behavioral intention to use),
carried away (immersion).

Table 2: Perceived ease of use table

No. | Calculation Result

1 (((2*1)+(1*2)+(2*3)+(16*4)+(14*5)) | 82,28
/ (5*35)) * 100% %

5 ((1*1)+(2*2)+(2*3)+(12*4)+(18*5)) | 85,14
/ (5*35)) * 100% %

3 (((0*1)+(3*2)+(0*3)+(16*4)+(16*5)) | 85,71
/ (5*35)) * 100% %

4 ((A*1)+(2*2)+(4*3)+(7*4)+(21*5)) / | 85,71
(5*35)) * 100% %

5 (((18*5)+(6*4)+(5*3)+(4*2)+(2*1)) | | 79,42
(5*35)) * 100% %

6 (((2*1)+(1*2)+(1*3)+(12*4)+(19*5)) | 85,71
/ (5*35)) * 100% %

Table 2 shows the results of measurements of the perceived
ease of use. From the result that shown in Table2, the average
value can be obtained is 83.99%, so it can be concluded that
the respondents strongly agree that the application of learning
Mandarin with the gamification method is felt to be very easy
to use.

Table 3: Perceived usefulness table

No. Calculation Result
| oy AT g3
R
5 | e e T 510

Table 3 shows the results of the measurement of the perceived
usefulness aspect. Based on the results obtained in table 3, the
average value can be obtained is 83.76%, so it can be
concluded that the respondents strongly agree that the
application of learning Mandarin with the gamification
method is considered very useful.



Table 4: Curiosity table

No. | Calculation Result

1 (((1*1)+(2*2)+(3*3)+(18*4)+(11*5) | 80,57
) / (5*35)) * 100% %

5 (((0*1)+(3*2)+(3*3)+(8*4)+(21*5)) | 80,85
/ (5*35)) * 100% %

3 (((2*1)+(1*2)+(5*3)+(17*4)+(10*5) | 78,28
) / (5*35)) * 100% %

4 (((1*1)+(3*2)+(7*3)+(12*4)+(12*5) | 77,71
) / (5*35)) * 100% %

5 (((2*1)+(1*2)+(4*3)+(7*4)+(21*5)) | 84,14
/ (5*35)) * 100% %

6 (((1*1)+(3*2)+(3*3)+(13*4)+(15*5) | 81,71
) / (5*35)) * 100% %

Table 4 shows the results of measurements of the Curiosity
aspect. Based on the results obtained in table 4, the average
value can be obtained is 80.54%, so it can be concluded that
the respondents strongly agree that the application of learning
Mandarin with this gamification method can create curiosity
for users.

Table 5. Control table

No. Calculation Result

1 (((1*1)+(0*2)+(1*3)+(11*4)+(20*5) | 84,57
) / (5*35)) * 100% %

5 (((0*1)+(2*2)+(3*3)+(15*4)+(15*5) | 84,57
) / (5*35)) * 100% %

3 (((22*5)+(7*4)+(2*3)+(1*2)+(3*1)) 85,14
/ (5*35)) * 100% %
((1*1)+(2*2)+(0*3)+(18*4)+(14*5) 0

41y (5%35)) * 100% 84%

Table 5 shows the results of measurements of the control
aspect (Control). Based on the results obtained in table 5, the
average value can be obtained is 84.57%, so it can be
concluded that the respondents strongly agree that the
application of mandarin learning with this gamification
method users can control the interaction in the application
freely.

Table 6: Joy table

No. Calculation Result

1 (((2*1)+(1*2)+(1*3)+(11*4)+(20*5) | 86,28
) / (5*35)) * 100% %

5 (((1*1)+(2*2)+(2*3)+(10*4)+(20*5) | 86,28
) / (5*35)) * 100% %

3 (((18*5)+(8*4)+(6*3)+(1*2)+(2*1)) | 82,28
/ (5*35)) * 100% %

4 (((0*1)+(1*2)+(1*3)+(17*4)+(16*5) | 87,42
) / (5*35)) * 100% %

5 (((21*5)+(6*4)+(3*3)+(2*2)+(3*1)) | 82,85
/ (5*35)) * 100% %
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Table 6 shows the results of measurements of the pleasure
aspect (Joy). Based on the results obtained in Table 6, the
average value can be obtained is 85.02%, so it can be
concluded that the respondents strongly agree that the
application of learning Mandarin with this gamification
method can provide pleasure to users.

Table 7: Behavioral intention to use table

No. | Calculation Result

1 (((1*1)+(2*2)+(2*3)+(8*4)+(22*5)) | 87,42
/ (5*35)) * 100% %

5 (((1*1)+(3*2)+(2*3)+(23*4)+(6*5)) | 77,14
/ (5*35)) * 100% %

3 (((2*1)+(2*2)+(1*3)+(14*4)+(16*5) | 82,85
) / (5*35)) * 100% %

Table 7 shows the results of the measurement on the aspect of
reuse (Behavioral Intention to Use). Based on the results can
be obtained in table 7, the average value obtained is 82.47%,
so it can be concluded that the respondents strongly agree that
the application of learning Mandarin with this gamification
method can make users to reuse the application in the future.

Table 8: Immersion table

No. | Calculation Result

1 (((3*1)+(1*2)+(3*3)+(15*4)+(13*5) | 79,42
) / (5*35)) * 100% %

5 (((4*1)+(0*2)+(1*3)+(15*4)+(15*5) | 81,14
) / (5*35)) * 100% %

3 (((2*1)+(3*2)+(2*3)+(15*4)+(13*5) | 79,42
) / (5*35)) * 100% %

4 (((16*5)+(9%4)+(5*3)+(1*2)+(4*1)) | 78,28
/ (5*35)) * 100% %

Table 8 shows the measurement results on the immersion
aspect. Based on the results obtained in Table 8, the average
value can be obtained is 79.56%, so it can be concluded that
respondents agree that the application of learning Mandarin
with this gamification method can make users get carried
away when using the application.

Based on the calculation in Table 2, Table 3, Table 4, Table 5,
Table 6, Table 7, Table 8, the value of each question
according to category has been obtained. From this value, the
average value of each variable has been obtained. The average
value for these variables can be seen in Table 9.

Table 9. Table of Average Value of Each Variable

No. | Category Result

1 | Perceived ease of use ff 3,99
%

2 | Perceived usefulness ff 5,76
%

3 | Curiosity c?/((,)’54




84,57
4 | Control %
85,02
5 | Joy %
6 Behavioral intention to use 32’47
%
7 Immersion 79,56
%

Based on the percentage results that shown in Table 9, the
average percentage of all aspects (83.99 + 83.76 + 80.54 +
84.57 +85.02 +82.47 + 79.56) / 7 is 82.84%. The aspect with
the highest average percentage is joy with a percentage of
85.02%. And for the lowest average percentage is immersion
with a percentage of 79.56%.

5. CONCLUSION

Based on the research that has been done, some conclusions
are obtained as follows.

1. The mandarin learning application with the android based
gamification method has been successfully designed and
built.

2. The application has been evaluated by 35 respondents
using the Hedonic Motivation System Model (HMSAM).
And get the results that respondents strongly agree to use
this application again in the future, this is indicated by the
percentage value on the aspect of reuse (Behavioral
Intention to Use) of 82,47%. and agree that user get
carried away when using this application, this is indicated
by the percentage value in the immersion aspect of
79,56%.

Based on the research that has been done, there are several
suggestions that can be used for advanced development,
among others as follows.

1. Add a feature for writing hanzi, which is useful for
improving the user ability in mandarin.

2. Adding other elements to the social drive influence &
relatedness, unpredictability & curiosity, and loss &
avoidance. Such as friending elements, easter eggs, status
quo sloths, and others. In order to further improve the
playing experience, interest, and motivation of users in
using the application.

Develop applications to run on the 10S platform, so that they

can reach more users.
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