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Abstract—This research aims to develop a mobile AR application for en-
hancing Chinese vocabulary learning to students who learn Chinese as a main
subject. The requirement was gathered from Chinese teachers by interview to
assess a suitable content and educational technology for students. The result
showed that augmented reality is the best choice. Then, 3D model, illustration,
sound was drawn based on the contents and the software design and implemen-
tation were performed. After finishing this development process, Grade 10th
students majoring in Chinese, at School A, Ang Thong provience. tested this
application. The evaluation process was performed using pretest and posttest
data analyzed by a paired samples t-test at a 95% confidence level. The result of
this study shows that the application is an efficient tool to help students improve
their learning capabilities.
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1 Introduction

China is well-known and widely used not just in China, but also in Asia and even
the whole world. At present, China has played important roles in import/export and
economic aspects in the global scale as well as is a part of worldwide business in-
vestment between countries in Asia like Thailand. Chinese language is the most im-
portant subject for Grade 10th students majoring in Chinese. Additionally, it is also an
important elective subject for all non-Chinese students in every school. Although the
Chinese language is important, not many students are excited to study this language
[8] because they perceive Chinese vocabulary as complicated, boring, and difficult to
learn and memorize.

Based on the problem defined above, three Chinese teachers are interviewed. The
outcomes from these interviews are various opinions related to the focusing problem
and their suggested solutions.

Currently, many teaching techniques and various materials in learning Chinese are
available over the Internet, especially on youtube.com[5], web application[3], digital
flash card[16], digital game[13], and mobile application[9]. This learning materials
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and platforms point out the advantage for teaching with media is better for enhancing
the vocabulary learning than lecture.

AR (Augmented reality) is a new educational technology and powerful for increas-
ing accessible to young users. [10],[11],[14] especially in learning Chinese [2] be-
cause AR has integrated between virtual and reality environments closely [6]. There-
fore, AR application for enhancing Chinese vocabulary learning has been developed
to be used in this research as a tool to improve students memorize of Chinese vocabu-
lary and academic achievement as well as to activate enthusiasm in students [1]. Most
other types of existing learning materials are still lacking ability to establish user-
friendly experience to users, not as good as learning with application. [7],[9],[12].

2 Objective

a) To design and develop an augmented reality application for enhancing Chinese
vocabulary learning.

b) To compare the academic achievement for students before and after learning with
the augmented reality application.

¢) To study student satisfaction after learning with the augmented reality application.

3 Research Framework
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Fig. 1. The conceptual model for learning with the augmented reality application [4], [7]

Accordingly, Fig. 1, the conceptual model of this study, shows that the main target
of this study is Grade 10th students majoring in Chinese. Additionally, the objective
of this study is the academic achievement of students that can be measured by their
test scores in each vocabulary difficulty level. Moreover, another outcome that can be
obtained is the positive attitude of students who learn by seeing this 3D model and
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listening sound of this word from AR card. Thus, the stimulus in this experiment is an
augmented reality application.

4 Research Methodology

4.1  Experimental design

In this study, an experiment was conducted on Grade 10th students majoring in
Chinese, at School A, Ang Thong provience. This experiment aims to evaluate the
students’ attitudes, including their academic achievement, toward the Chinese vo-
cabulary, which is a part of the fundamental of Chinese course.

This experiment consists of 5 steps. In the first step, students are administered a
pretest. Second, the augmented reality application is introduced to them in a class-
room. Third, students are administered a posttest. Fourth, questionnaires are given to
the students for inquiry of satisfaction after using the application. Lastly, data are
analyzed to check for the effectiveness of learning with the augmented reality applica-
tion.

4.2  Participants

To determine the objectives of this research, 40 participants, all of whom Grade
10th students majoring in Chinese, with the average age of 16 years old, are sampled.
These samples consist of 15 males and 25 females; none of them has been enrolled in
Chinese courses or has a background in Chinese. Additionally, the application is in-
troduced to students in the classroom as the control environment of this experiment.
Therefore, there is no external influencer towards samples until the experiment is
terminated.

4.3  Materials

There are three materials necessary for this experiment: an augmented reality ap-
plication, academic-achievement tests, and a student satisfaction questionnaire.
Details of each component are described below.

a) Augmented Reality application: The objective of the application is to stimulus
the students to attention in Chinese lesson and more practice for memorize the vo-
cabulary. In this process, the student’s memorizing the vocabulary in each category
can be developed with enjoyment.

b) Academic achievement tests: There are two testing forms in this experiment: a
pretest and a posttest. The purpose of the pretest exam is to measure students’
knowledge in Chinese vocabulary before learning, while the posttest exam aims to
measure the success of the learning outcomes after learning with application.

c¢) Student satisfaction questionnaire: Since the application is developed for stu-
dents’ self-learning, the attraction from the application must be measured using the
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satisfaction index from students. The satisfaction score is a Likert scale with 5 lev-
els, ranging from 1 to 5. The meaning of each score is listed below so that the anal-
ysis of student satisfaction can be performed [15].

1.00 — 1.80 = strongly disagree

1.81 — 2.60 = disagree

2.61 — 3.40 = neither agree nor disagree
3.41 - 4.20 = agree

4.21 - 5.00 = strongly agree

The design and development of this game is a 3D augmented reality application
that consists 3D model, marker, Details of the application system flow in Figure 2.

% - Boa P B

Students  Application Handbook Pictures Camera Scan 3D model

Fig. 2. System flow in the 3D augmented reality application

Accordingly, Fig. 2, the system flow in the 3D augmented reality application,
shows that the main target of this study is Grade 10th students majoring in Chinese.
Additionally, the objective of this study is the academic achievement of students that
can be measured by their test scores in each vocabulary difficulty level. Moreover,
another outcome that can be obtained is the positive attitude of students who learn by
seeing this 3D model and listening sound of this word from AR card. Thus, the stimu-
lus in this experiment is an augmented reality application. Details of the screens fol-
low in Table 1.

Table 1. Description of 3D augmented reality application

Figure Description

AR
RXEE

Students tap the AR icon to start the application
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Students tap the AR button to scan AR Marker

/AR Marker for scanning to see 3D model and listen voice of
vocabulary.

Students can scan AR marker to see 3D model and listen
\voice of vocabulary via application.

5 Findings
The academic achievement test is based on the pretest and the posttest to compare

the students’ understanding before and after learning with application [13]. Moreover,
the analysis to answer this hypothesis is the paired t-test with a 95% confidence level.
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To test the effectiveness of learning with the game, the paired samples t-test is ap-
plied. The results are presented in Table 2.

Table 2. Paired samples t-test of posttest — pretest data

Number (N)

Mean (%)

S.D.

t

Sig.

Post — Pre

40

2.73

5.228

3.297

.002

The t-test shows that the differences of means from both tests are highly significant
(p < 0.05). Thus, these differences indicate that students can improve their learning
skill and increase their achievements after learning with application. Therefore, we
can claim that the students’ achievement can be achieved when they learning with AR

appli

cation.

Table 3. Student satisfaction and technology acceptance after learning with the application

No l Question | Mean | S.D. | Interpreted
Perceived usefulness

1 |Can using application help the 4.33 0.83 Strongly agree
learners to study better?

2 |Can using application help learners 4.23 1.00 Strongly agree
to understand better than lecture
teaching?

Perceived ease of use

3 |Is the application easy to install and 3.70 0.65 Agree
implement?

4 |Is the application good to response 3.78 0.77 Agree
and suitable?

5 |Is the application fast to process? 3.90 0.67 Agree

6 |Are in-application instructions easy 4.25 0.81 Atrongly agree
to understand?

Quality of sound in application

7 |Are in-application sound easy to 4.23 0.97 Strongly agree
listen?

8 |Are in-application sound spell to 4.15 0.77 Agree
correct?

9 |Are in-application sound spell to 4.08 0.80 Agree
clear?

Quality of 3D model in application

10 |Is the in-application 3D model 4.18 0.87 Agree
illustration beautiful, attractive and
interesting?

11 [Is the in-application 3D model size 4.00 1.18 Agree
suitable?

12 |Is the in-application 3D model 4.38 0.84 Strongly agree
output stable?

Table 3 shows relationships between the quality of application and application ac-
ceptance. Though each data belongs to each part, there are some relations among
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these data that can be analyzed and to be disclosed to indicate the consequences to
learners, both strongly agree and agree. The result indicates that the mean score of
perceived usefulness is highest. The second is the quality of 3D model in application.
The third is the quality of sound in application. Besides, the perceived ease of use is
the lowest. Thus, the application is able to help students to pay more attention in the
learning process and understand clearly.

Consequently, these results are consistent with the collected data that students have
positive attitudes towards the learning by application.

6 Discussion and Conclusions

According the literature, not all types of learning materials are suitable for every
learning context. Some materials may be time consuming [3], while some materials
can be useful only to small groups of learners [3][5]. This research aims to solve this
problem.

To achieve the objective of this research, to develop a mobile application for en-
hancing Chinese vocabulary learning, an AR application was designed, developed and
evaluated. In the design process, to promote students’ excite and attention, students
generally see vocabulary with 3D model and listen sound of vocabulary in a real time
Thus, they can memorize the vocabulary easier than learning by vocabulary repetition
so that the time-consuming problem is solved. In addition, this application allows
multiple learners. Thus, the small-group problem is also solved.

The target sample group is students in the Grade 10th students majoring in Chi-
nese, at School A, Ang Thong provience. The outcome of this research is the stu-
dents’ academic achievement when they learn the Chinese vocabulary through the AR
mobile application, especially in the five vocabulary categories.

Thus, this AR application is practical and suitable for enhancing Chinese vocabu-
lary learning in Chinese subject. Moreover, the relationships among students’
achievement factors are consistent and obviously be seen. Therefore, the proposed
model can support students’ learning skills and push the students’ interest in Chinese
vocabulary as expected.
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