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Abstract—As people pay more and more attention to the major of tradition-
al Chinese medicine (TCM), social demand for TCM talents also becomes larg-
er and larger. But, the content of TCM acupuncture major is abstract, with high 
practical operation. Traditional acupuncture course is taught with “cramming 
method” so that students cannot understand and grasp the concrete knowledge 
of this major. This may even have negative impacts on some students. The in-
teractions between the teacher and students are few, and students passively ab-
sorb teaching content. The positive feedbacks of teaching cannot be gained, ei-
ther, thus affecting the teaching effect to certain degree. On this basis, an inter-
active teaching mode based on educational games was proposed in this study, 
and such interactive teaching mode based on educational games was applied in 
the courses of acupuncture major. Firstly, the current situations and features of 
educational games and interactive education mode were analyzed. Besides, acu-
puncture major was taken for example to introduce a series of teaching module 
development processes of educational games for resource module collation, 
project courseware management, target test questions, task allocation, 
courseware making and one-key release of acupuncture courses. It is found 
through the survey that, students more accept such interactive teaching mode 
based on educational games, and their learning efficiency improves. Such teach-
ing method is obviously superior to traditional teaching methods. 

Keywords—Educational game; online collaborative courseware development 
system; interactive teaching mode; acupuncture major 

1 Introduction 

As a required course of TCM major and rehabilitation therapy major in China, acu-
puncture is one of important fields for medical colleges to learn and study, and re-
ceives more and more attention [1]. Besides, the grasp of acupuncture concerns the 
inheritance of ancient medical skills. Due to many course contents and large coverage 
of professional knowledge, students need to integrate multidisciplinary knowledge 
and achieve the span from theory to practice, so students have certain understanding 
and operation difficulties. It is urgent and especially important to let students combine 
theory and practice, really master the operation skills of acupuncture for the purpose 
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of application, give play to the characteristic advantages of acupuncture and cultivate 
TCM talents [2]. At present, classroom teaching is still a general method for acupunc-
ture teaching. The traditional cramming teaching is adverse to mobilizing students’ 
learning enthusiasm and stimulating their learning interest. Students generally express 
such problems as the abstract and scattered knowledge of acupuncture, difficulty in 
remembering and few practical operations. Now, understanding and operation of 
acupuncture needle are discussed as below.  

With rapid development of information technology, the service functions which 
emerge with internet development and application become more and more diversified 
[3]. The teaching mode of educational games develops rapidly under such back-
ground. With internet technology, educational games make the education process 
“game-based”, and make boring and difficult knowledge simplified. Students can 
maximize learning efficiency in the relaxing atmosphere. Meanwhile, as people’s 
cognition of current teaching mode innovates, interactive teaching mode is mostly 
accepted by most people. Through the interactive teaching mode, students no longer 
passively accept the individuals of knowledge. They actively participate in classroom 
interactions so that students more deeply grasp the course.  

Thus, the students of acupuncture major were chosen as the objects of study, and 
interactive teaching mode of educational games was used for teaching practice. It was 
effective combined with an online collaborative courseware development system to 
keep motivating students’ learning motivation in the practical process and adjust the 
teaching mode flexibly according to students’ experience and response so as to pro-
vide a new perspective for acupuncture teaching, provide the reference for traditional 
medical teaching mode, and cultivate more qualified TCM talents for the society. 

2 State of the Art 

The educational game is an “education-based game”, and it combines educational 
preciseness and interestingness of games. Nowadays, it receives more and more atten-
tion at home and abroad. Foreign research on educational games started from video 
game. Marchiori et al. [4] studied the fast iteration of integration of education & 
teaching mode and video game with computer technology. From educational games to 
computer games, the types of relevant game software also increase. Microsoft and 
Massachusetts Institute of Technology cooperated in the project of Games to Teach 
[5]. The research history of China for educational games is not long, and there is still 
certain gap with foreign countries. Although there are just a few relevant researches, 
the research achievements are rich. In particular, many attempts have been made in 
the aspect of integrating middle and primary school classroom and educational games. 
Tian et al. also proposed the research and design on educational games for school 
children based on Mobile augmented reality. This research improved the design and 
development of educational games from a new perspective and strategy, and gained 
the approval [6]. Pu also proposed to explore the integration of educational games and 
primary school mathematics, analyzed the importance and put forward some integra-
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tion ways [7]. Nowadays, educational games have received more and more good repu-
tations in China, and are highly evaluated.  

The diversified interactive teaching regards promoting innovation spirit and practi-
cal ability as the core, and aims to drive the all-round development of students. The 
interactive teaching has many advantages in practice, so many domestic and overseas 
lay the emphasis on the application of multiple interactions in teaching. Olasina [8] 
proposed symbolic interaction theory. Kang & Cheng [9] studied the teacher’s class-
room language and established the causal relationship between teaching and learning. 
Domestic researches on interactive learning are also abundant. Gu [10] carried out the 
empirical study on the basis of input theory and Interactive hypothesis. Shan applied 
interactive teaching in college English and provided the reference for college English 
education reform [11]. On the whole, diversified interactive teaching involves an 
increasing wide scope in the educational field, which is not just reflected in the class 
of middle and primary schools, but also embodied in college quality education and 
formative education of children. This manifests its important position and the broad 
development prospect.  

TCM as the essence of Chinese ancient medical culture is a field with the strongest 
capability of independent innovation in life sciences. However, inheritance crisis 
appears to TCM, and the advantages and characteristics are not obvious. Even the 
service objects and field shrink. From the perspective of professional TCM teaching, 
the following defects exist in the teaching process: the freshmen lack the foundation 
of TCM study, and TCM is abstract. The “creaming” teaching lacking interaction 
cannot well make students have a deep understanding; the dull and boring theoretical 
knowledge cannot motivate students’ subjective initiative, and most students learn in 
order to deal with the examinations; the teaching mode is mostly PPT presentation, 
and there are no cooperation and exchange opportunities between students and the 
teacher, thus leading to the poor learning efficiency. Based on the above defects, the 
interactive teaching mode of acupuncture courses based on educational games was 
proposed in this study. This mode is mainly oriented to the students of acupuncture 
major. For students and the teacher, they can maximize learning efficiency and really 
apply what they have learned. The innovations are as below: firstly, the mode adopts 
the method of educational games and expand the boring TCM theory in the form of 
games to motivate students’ subjective initiative so that they can experience extensive 
and profound TCM in the relaxing and pleasant atmosphere. Secondly, this mode 
combines interactive teaching mode, promotes the interaction and exchange between 
students and the teacher and among students and experiences the abstract theory of 
TCM with cases, conclusion and practice teaching methods so that students have the 
better understanding of TCM. A new online courseware Collaborative development 
system was applied in this study so that traditional classroom teaching is no longer 
performed in the form of PPT or video recording, but pays more attention to mobiliz-
ing students’ feedbacks and thinking after class and achieving total involvement of 
courseware content in the design development and review process. It is hoped that this 
study can offer the reference for acupuncture teaching. 
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3 Interactive Teaching Mode Based on Educational Games 

3.1  Teaching methodology of educational games 

Teaching methodology of educational games generally refers to the combination of 
educational method and games as the auxiliary tool in the teaching process to teach 
students knowledge and skills. The games mainly involve some simulated trainings 
and relevant professional skills [14]. In the game-based atmosphere, the training ob-
jective and learners’ psychological features are designed, and the proper learning 
strategy and evaluation method are chosen. Besides, it can enhance interestingness 
and initiative of students in the learning process, help learners analyze the specific 
teaching purpose and train their logic and calculation thinking. Students can experi-
ence and learn relevant classroom knowledge so that the learning process becomes 
relaxing and efficient. The design of teaching method based on educational games 
should follow the principle of proper difficulty, the principle of simple and concise 
teaching and game rules, immediate feedback principle, strong target principle and 
principle of offering help. The whole teaching design framework is mainly divided 
into six links, as shown in Fig.1. The six links are analyzed as below.  

The learning objective concretely and explicitly expresses the visible behaviors that 
learners should show after learning, also called objective. For different learning con-
tents, the learning objectives differ. The setting of learning objectives concerns the 
setting of game objectives. The learning objective refers to a final status that learners 
should reach. So, the learning objectives should be confirmed first before setting the 
objective of educational game development.  

The learners’ analysis should embody their dominant role in the design process of 
educational games. In other words, a reasonable teaching design scheme with applica-
tion value should be designed according to learners’ knowledge reserve, cognitive 
development and learning motivation.  

The game task design is the core the whole game design, and decides whether the 
learning content can be reconstructed through the game. The design mainly focuses on 
simulation of real learning task, is based on the specific questions and matched with 
learners’ knowledge reserve and learning ability so as to play the positive motivation 
and teaching role.  

The design of game situation aims to find out the game theme which conforms to 
teaching content through setting rules and applying concise and practical interface so 
that learners can enhance their concentration, utilize the cognitive tool and earning 
resources to fully inquire learning environment, test the knowledge they have learned 
and give feedbacks. 
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Fig. 1. Design framework of educational games 

3.2 Classroom Interactive teaching mode 

Interactive teaching is an educational pattern which combines “interaction” and 
“teaching”, and regards teaching as a process of teaching and learning unification with 
dynamic development. It means in the teaching process, the teacher and students share 
their ideas and knowledge through mutual communication, dialogue and cooperation 
[15].  

In the design process of interactive teaching, it is required to pay attention to class-
room teaching diversification, guide students to participate in literature reading and 
cultivate students’ ability to solve practical problems and innovate. Meanwhile, learn-
ing mode diversification should be noticed: students can be instructed via network 
platform, WeChat group and high-quality curriculum website in class and after class.  

Evaluation method diversification should be paid attention to: students’ perfor-
mance in the group and periodical learning investigation can be integrated to train 
students’ independent learning ability. Interactive teaching can really measure wheth-
er a lesson works. It not merely measures knowledge mastery, ability promotion and 
value changes, but also observes whether the actual teaching is student-centered. 
Under the guidance of the teacher, the joyful interactive process of both parties is 
stimulated.  

The interactive teaching can stimulate students’ learning interest, and contribute to 
students to digest classroom knowledge, to change the previous status of passive lis-
tening, to give play to learning initiative and to comprehend the knowledge through 
thinking. (Fig.2) 

Learning goal analysis

Learning goal analysis
learner analysis

computational thinking

game task design
game scenario design

game 
learningcomputational thinking game task 

design
computational thinking

game theme design
game rules design

game interface design

cognitive tool design
learning resources 

design

iJET ‒ Vol. 14, No. 17, 2019 171



Report—An Interactive Teaching Mode Based on Educational Games – Case Study of Acupuncture Course 

 
Fig. 2. Diversification module of interactive teaching 

3.3 Integration of educational games in interactive teaching mode 

The interactive teaching mode based on educational games motivates students’ 
learning interest and thirst for knowledge and practice through educational games and 
interactive teaching mode so that students can better understand relevant professional 
terms and course contents. The elements of educational game development and the 
structural relationship are shown in Fig.3. The educational games are oriented to the 
teaching content of professional courses, and the teaching content is transformed into 
one or several questions and integrated in the game tasks so that the professional con-
tent and game figures can be effectively integrated.  

 
Fig. 3. Elements and structural relationship of educational game development 
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The interactive teaching framework applied in this study is shown in Fig.6. The 
educational game mode is introduced in the interactive education mode. It can be seen 
from the figure that, there are mainly three sources of interactive mode formation: 
firstly, from the real classroom scene; secondly, from students’ active learning; third-
ly, some practical objectives with strong operability are designed with the task-driven 
method through creating the real learning situation so that students can actively prac-
tice, construct and improve their learning systems. 

 
Fig. 4. Interactive teaching mode framework based on educational games 

The process chart of online courseware collaborative development system is adopt-
ed in this study. The system supports SCROM standards, and is developed with Java 
Web technology. Users cooperate with each other through the system platform to 
achieve the whole process of courseware from teaching design, question bank, content 
edition, preview, review and release, and the courseware package with SCORM 
standards will be generated in the end. It breaks through the limitation that the 
standalone version of courseware cannot be shared and exchanged, and provides a 
strong platform where multi-users can edit, preview, audit, integrate and publish 
online at the same time. Hence, the sharing between the teacher and students and 
among students becomes possible.  

3.4 Effect evaluation of interactive teaching mode based on educational games  

The questionnaire survey method was used. The questionnaire was prepared by 
combining current evaluation indicator system. The questionnaires were mainly dis-
tributed in the form of electronic version and paper version. According to the inter-
view opinions of relevant experts, the effect evaluation indicators of interactive teach-
ing mode based on educational games involve five parts: game design, education 
nature, game nature, technology and artistry. Content design and scene design are 
mainly considered in the game design. The teaching objective, teaching content and 
learning result are mainly considered in education nature. The game nature mainly 
takes into account of situation setting and game experience. The operation level, oper-
ation status and design effect are mainly considered in technology. Interface design 
and media effect are mainly considered in artistry. AHP model is used for AHP analy-
sis of the questionnaire. The formulas are as below. The indicator weights of each part 
are shown in Table 1.  
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  (1) 

  (2) 

  (3) 

  (4) 

  (5) 

Table 1.  First-level and second-level indicator weights of educational games 

Indicator factor Indicator weight Alternative scheme Indicator weight 

1 Game design 0.2622 
1.1 Content design 0.1311 
1.2 Environment design 0.1311 

2 Education nature 0.2751 
2.1 Teaching objective 0.0917 
2.2 Teaching content 0.0917 
2.3 Learning result 0.0917 

3 Game nature 0.2124 
3.1 Situation setting 0.1062 
3.2 Game experience 0.1062 

4 Technology 0.1284 
4.1 Operation level 0.0428 
4.2 Operation status 0.0428 
4.3 Design effect 0.0428 

5 Artistry 0.1218 5.1 Interface design 0.0609 
5.2 Medial effect 0.0609 

 
According to the above table, the influence of game design and education nature on 

educational game evaluation is basically same, accounting for over 50% of the whole 
evaluation indicators. The influence of game nature is slightly weaker than that of 
education nature and game design, accounting for about 20%. The influence of tech-
nology and artistry on educational game evaluation is basically same.  

To further detail the evaluation system, the above second-level indicators were de-
tailed into third-level indicators, and the questionnaire was prepared for the third-level 
indicator factors. The questionnaire data were analyzed. The importance frequency 
statistics of evaluation factors of third-level indicators in educational games is shown 
in Table 2. 
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iŷ-iym

1
）（

totalSS
resdualSS

-12R =

å -

å -

=

i
iyiy

iyiy

2)ˆ(
i

2ˆ
-12R

）（

å
å

-

-
=

i
ii

ii

myy

myy

/))ˆ((

/ˆ
-1R 2

i

2

2
））（（

174 http://www.i-jet.org



Report—An Interactive Teaching Mode Based on Educational Games – Case Study of Acupuncture Course 

Table 2.  Importance frequency statistics of evaluation factors(%) 

First-level 
indicator Factor Very 

important Important Indifferent Non-
important 

Totally un-
important 

Game design 

A1 Objective design 77.8 14.8 3.7 3.7  
A2 Content organiza-
tion 44.4 55.6    

A3 Game practice 33.3 55.6 7.4 3.7  
A4 Game interaction 48.1 44.4 7.4   
A5 Game feedback 44.4 30.7 18.5   
A6 Game evaluation 37.0 40.7 22.2   

Education nature 

B1 Objective scienti-
ficity 55.6 33.3 11.1   

B2 Objective adapta-
tion 59.3 29.6 3.7 7.4  

B3 Teaching adapta-
tion 51,9 33.3 11.1  3.7 

B4 Cognitive rules 44.4 48.1 7.4   
B5 Scientific ad-
vancement 22.2 40.2 25.9 7.4 3.7 

B6 Ideological correct-
ness 25.9 74.1 22.1 11.1  

B7 Knowledge learn-
ing 37.0 51.9 11.1   

B8 Ability training 40.7 48.1 11.1   
B9 Emotional experi-
ence 51.6 40.7 7.4   

Game nature 

C1 Incentive mecha-
nism 63.0 19.6 7.4   

C2 Problem solving 40.7 51.9 7.4   
C3 Exploration and 
discovery 55.6 40.7  3.7  

C4 Sense of immersion 40.7 44.4 14.8   
C5 Sense of satisfac-
tion 48.1 40.7 7.4 3.7  

C6 Sense of joy 37.0 51.9 11.1   
C7 Repetition and 
playability 51.9 22.2 22.2 3.7  

Technology 

D1 User guidance 40.7 44.4 11.1 3.7  
D2 Operation practica-
bility 55.6 40.7 3.7   

D3 Software perfor-
mance 37.0 55.6 7.4   

D4 Software operation 33.3 66.7    
D5 Operation status 25.9 66.7 7.4   
D6 Operation level 37.0 56.0 7.4   

Artistry E1 Medial application 29.6 48.0 22.2   
E2 Interface effect 55.6 44.4    
E3 Medial selection 51.9 48.1    
E4 Medial design 63.0 37.0    

 
It can be seen from the above table that, the opinions basically focus on the col-

umns of very important and important, and the percentages of the first two items con-
centrate between 62.4% and 100%. Besides, a few people select unimportant or very 
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unimportant. So, representativeness and applicability of third-level indicator system 
are strong. 

4 Teaching Example and Effect  

4.1 Teaching example  

In the design of the whole teaching experiment operation module, software design 
of educational games and online courseware collaborative development system were 
mainly used. The function model of educational games is shown in Fig.5. The whole 
acupuncture teaching process mainly includes students and the teacher. Seeing from 
the demand analysis, students select game tasks and discover the problems in acu-
puncture therapy in such environment, and solve these problems with computing 
thinking. Finally, the whole process is evaluated. The teacher needs to present the 
acupuncture learning resources in the whole process, give feedbacks to students’ 
questions and promote their study. The overall design structure of educational games 
includes demand analysis of educational games in the function model. In the design 
module, the game is decomposed into game function module and game support mod-
ule. After entering the game function module, students firstly log in the game, enter 
the game activity, complete corresponding acupuncture task games and end the game. 
Some game-aided modules are also provided in the game process, including game 
description, prompt and help, etc. Relevant acupuncture teaching content resources 
are embodied in the game resource module. After completing the corresponding game 
module, students can enter the module to consolidate and review acupuncture-related 
knowledge. The game feedback module mainly covers integral award of the system, 
feedback and communication with the teacher and students after passing the game.  

 
Fig. 5. Function module of educational games 
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Fig. 6. Software screenshot I of educational game 

 
Fig. 7. Software screenshot II of educational game 

 
Fig. 8. Software screenshot III of educational game 

iJET ‒ Vol. 14, No. 17, 2019 177



Report—An Interactive Teaching Mode Based on Educational Games – Case Study of Acupuncture Course 

 
Fig. 9. Field exhibition link of educational game 

Figs.6-9 show the teaching examples of application of interactive education mode 
based on educational games in acupuncture courses. In the teaching experiment pro-
cess of educational games, corresponding learning module needs to be designed for 
the students to learn corresponding professional courses. Students firstly log in the 
game, read the relevant operation instructions of the educational game, and click 
“start” to enter the game situation. During solving the tasks in the game, computation-
al thinking needs to be applied to solve acupuncture games. If the current level is 
passed, students will enter the next level. If they fail, they may try again until they 
pass the level. In this process, students can quit the game.  

In the teaching experiment process, online courseware collaborative development 
system mainly covers resource template collation, project courseware management, 
target test questions, task allocation, courseware making, review modification and 
one-key release modules. The teacher puts the objectives of acupuncture-related con-
tent courseware into the target test question module, and allocates the permissions 
such as courseware modification and edit to students through task allocation module. 
Students mutually discuss and exchange based on their own understanding for 
courseware-related acupuncture teaching content, modify and edit the courseware 
according to their own understanding, and upload it to the resource template manage-
ment module. The teacher checks, reviews and modifies the information fed back by 
students. Finally, the common teaching results of the teacher and students are released 
by the one-key release module. This process reflects the interactive teaching mode 
proposed in this study. The courseware making is no longer the unilateral teaching 
material of the teacher. Through communication and exchange with students, the 
teacher should guide them modify and edit the courseware so that they can have a 
deeper understanding of professional acupuncture knowledge. 
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4.2 Teaching effect  

In this study, the combination of educational games and interactive teaching mode 
was applied in acupuncture course teaching reform. Students’ subjective initiative and 
learning enthusiasm can be motivated by educational games and interactive teaching 
mode so that they could have a more precision and deeper understanding of the 
course. The effect of the whole experiment process is shown in Fig.7. To test the 
teaching effect of the whole virtual teaching system, two classes of TCM major were 
chosen as the experimental group (62 students) and control group (53 students). The 
author made satiates of learning attitudes and learning motivations of both groups 
under such mode through the questionnaire from September 2018 to March 2019. The 
results are shown in Table 3 and Table 4. 

Table 3.  Comparison of mean score of learning attitude and score of each dimension in both 
groups 

Group Mean score Learning 
interest 

Learning 
experience 

Personal 
learning habit 

Cognition of acupunc-
ture major 

Experimental group 
(n=62) 3.25±0.57 3.28±0.82 3.75±0.84 3.34±0.82 2.40±0.95 

Control group (n=53) 3.15±0.85 3.15±0.96 3.51±0.92 3.35±0.86 2.62±1.09 

Table 4.  Comparison of learning motivation scores of both groups ( )  

Group 
Internal motivation External motivation 

Total score Thirst for 
knowledge 

Ability pur-
suit Total score Reputation 

acquisition 
Altruism 
tendency 

Experimental 
group(n=62) 65.27±14.12 35.36±10.3 27.86±6.03 48.16±9.57 21.71±5.67 27.24±5.62 

Control 
group(n=53) 62.21±14.79 36.29±7.83 27.45±5.19 49.06±10.2 21.45±5.3 26.19±5.12 

 
It can be seen from Table 3 that, the difference in the learning experience of both 

groups is most obvious, followed by learning interest. Thus, the teaching mode pro-
posed by this study is beneficial to improve the ability quality of acupuncture majors 
and academic results, and contributes to changing students’ learning attitude. But, the 
difference in learning habit is small, and there is almost no statistical significance. 
Therefore, the teacher should combine other teaching modes on the basis of the teach-
ing mode in this study.  

Based on Table 4, the difference in the internal motivation is most obvious. The 
third for knowledge and ability pursuit differ greatly. The teaching mode proposed in 
this study contributes to motivating students’ subjective initiative. They are willing to 
participate in interactions and actively explore, which is beneficial for acupuncture 
learning. 

sx±
_
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5 Conclusion 

Educational games and interactive teaching mode were combined in this study. 
First of all, the development status of both was analyzed. Then, the features of both 
were combined, and the patent - Online Collaborative Courseware Development Sys-
tem was used to form acupuncture course teaching based on educational games and 
interactive teaching mode. Meanwhile, the educational games, interactive teaching 
mode and the development process of computer-assisted instruction were introduced. 
The questionnaire survey was employed to evaluate the teaching effect, and SPSS was 
used for statistics. Finally, the following conclusions were gained:  

• The acupuncture major teaching based on educational games and interactive teach-
ing mode can display the boring knowledge learning through the relaxing games to 
improve students’ learning interest and experience.  

• The acupuncture major teaching was discussed through interactive teaching mode 
to improve students’ subjective initiative and professional quality.  

• The patent - Online Collaborative Courseware Development System was combined 
to expand the interactive mode by internet in the form of courseware making by 
both the teacher and students. In this way, students can really participate in the 
course design so that the course can be more reasonable, and students’ understand-
ing can be deeper. 

• However, the teaching mode proposed in this study still has certain defects. Based 
on the above analysis, students’ habits improve little under such mode. Hence, 
more diversified teaching modes should be explored to influence students’ various 
aspects of learning.  

In one word, the interactive teaching mode based on educational games has the 
broader development space. It is believed that the interactive teaching mode based on 
educational games can offer a development direction with obvious feasibility for 
acupuncture major teaching. 
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