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Abstract— With the contributions of computer 

technology, digital learning has evolved into a stage of 

mobile learning. However, school classes require 

teachers to perform face-to-face humanized lectures. 

Digital learning remains to function as a tool for assisted 
teaching. Few studies have investigated what 

proportions digital learning should occupy in teaching 

activities. In this study, to investigate the optimal 

proportion of face-to-face instructions and digital 

learning, we conducted a one-semester teaching 

experiment on two classes of students in the informatics 

department in a public vocational high school in Taipei 

City. In addition, the Kruskal-Wallis one-way analysis 

of variance was adopted for the statistical analysis to 

determine the optimal blending proportions. Our results 

indicate that optimal effects are achieved at a time ratio 

of 2:1 of traditional face-to-face teaching to digital 

learning. 

 

Index Terms— Blended learning, Digital leaning, 

Kruskal-Wallis 
 

I. INTRODUCTION 

Since the emergence of computer-assisted teaching in 

the 1980s and the progress in computer technology and 

the Internet, digital learning has become a novel model 

for teaching activities [1]. However, because learners 

typically lack self-learning impetus, skills related to time 

management, and communicative capacities, digital 
learning remains an assistant learning method that 

cannot fully replace in-class courses [2]. In addition, 

Parker [3] considered traditional face-to-face teaching to 

be an effective method for cognition construction that 

provides instantaneous responses between teaching and 

learning, thereby enhancing learning results. 

Consequently, since 2000, scholars have proposed 

blended learning, which combines the advantages of 

traditional face-to-face learning and digital learning 

[4,5], to improve teaching effects[6,7-8]. 

The learning field of blended learning includes the 

traditional classroom and digital learning, and blended 

learning’s teaching ideals, subject content, teaching 

media, student maturity, and learning hours are mutually 

influential. Several studies have examined the blending 
of synchronous and asynchronous teaching[9,10,11], 

cooperative and conventional learning[11], physical and 

digital courses[12,13,14], and digital teaching 

media[15,16,17], most of these studies have focused on 

the learning processes of learners[18,19,20,21,22]or the 

construction of digital platforms[23,24,25]. In addition, 

the blending of materials [26,27] or delivery[6,7-8,28] 

have been investigated. However, the number of studies 

on the blending proportions of face-to-face and digital 

teaching remains insufficient. In this study, we 

attempted to identify the optimal blending proportion for 

the elevation of learning results. 

II. INVESTIGATION OF BLENDED LEARNING 

Blended learning is a popular teaching method that 

facilitates the effectiveness of educational training in 

addition to digital learning [6,7,8]. Numerous studies 
have contended that blended learning can effectively 

solve the problems identified by teachers and learners 

during the promotion of digital learning, including 

frustrations experienced during learning, criticisms 

incurred, and the suspension of development. 

Furthermore, blended learning is considered the most 

potential method for digital learning promotion[26]. 

Despite its relative newness, the concept of blended 

learning has been adopted in educational applications for 

years, including face-to-face educational training aided 

by video conferencing, extension of discussions or 

educational training fields through email or listservs, and 

multi-site live broadcasting through TV. 

A. The meaning of blended learning 

Western scholars have attempted numerous 

investigations on blended learning. Bersin[6] proposed a 
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method of blended learning that includes the application 

of differing types of learning tools, such as real-time 

cooperative learning software, self-regulated Internet 

courses, electronic performance support systems (EPSS) 

adopted in work environments, and knowledge 

management systems. Blended learning integrates event-

based activities such as face-to-face in-class learning, 

real-time digital learning, and self-oriented learning. 

Therefore, blended learning typically combines 

traditional instructor-led training, synchronous online 

conferences or training, asynchronous self-oriented 
learning, and structured on-the-job training guided by 

experienced instructors. In addition, Valiathan[28] 

contended that blended learning is a learning method 

that integrates various delivery methods of educational 

training, such as applications of cooperative learning 

software, online courses, EPSS, and knowledge 

management tools, thereby blending various event-based 

learning activities, including face-to-face in-class 

learning activities, real-time digital learning, and self-

oriented teaching activities. Consequently, blended 

learning integrates miscellaneous learning media, 

including instructor-led courses, software for Internet-

assisted teaching, teaching simulations, job aids, 

Webinars, or documents, by incorporating these media 

into a specific and complete training plan to fulfill the 

goal of the training plan and to resolve specific problems 
encountered by organizations [6]. The greatest 

advantage of blended learning, in addition to being cost-

effective, is its capability of providing diverse and 

abundant learning channels and social interactions for 

learners to discover more pathways leading to their 

desired knowledge. In addition, Smith[7-8] defined 

blended learning as a method of integrating information 

technology (e.g., satellite TV, Internet, and 

videoconferencing) with traditional educational training 

to achieve distance learning. Consequently, learners can 

engage in independent learning that is flexible and not 

restricted in time and space, and obtain the content of 

educational training through multiple channels. Troha 

[29] and Bersin [6] further regarded blended learning as 

the evolution product of digital learning, that is, blended 

learning is the combination of digital learning and other 
forms of training delivery methods (typically face-to-

face education training). Summarizing the 

aforementioned definitions, we consider blended 

learning as a method that synthesizes two or more 

teaching media or educational training methods to 

facilitate the initiation of learning. Because of the rapid 

development of teaching technology and continuous 

changing teaching methods, blended learning is 

increasingly defined as a teaching method that integrates 

traditional in-class courses with online learning and 

offers efficient and effective learning experience to 

learners with integrated and diverse delivery modalities 

of educational training. Furthermore, blended learning 

provides an alternative route of leaning for learners who 

are used to or prefer traditional lectures but are in 

environments with thriving development that are being 
influenced by the digital learning trend. 

Because blended learning has been commonly applied 

to standard, non-standard, and unofficial learning 

activities, numerous organizers of teaching activities and 

related researchers have paid close attention to the 

question how a blended learning method can be 

appropriately organized to maximize its effect. 

According to Bersin [6], blended-learning planning 

should consider and evaluate the following six relevant 

conditions: audience, time, scale, application, content, 

and resources. In addition, to devise a successful plan 

for blended learning, organizers must meticulously 
assess the following four variables: 

1. Training condition 

2. Available resources 

3. Target audience 

4. Content characteristics 

Summarizing the mentioned suggestions for the 

development of blended learning, in this study, in 

addition to combining the principles of these suggestions, 

we considered the particularity of learners and the 

characteristics of electronics, a basic subject in 

engineering school education. We defined the questions 

and procedures that formed our objectives, designed and 

developed an optimal blended learning model, and 

analyzed relevant applications to devise the optimal 

blended learning model and an optimal blended learning 

promotion mechanism to assist college students in 
achieving optimal personal and professional 

development and to effectively support the management 

of electronics in schools and resolve relevant problems. 

B. Relevant studies on blended learning 

According to Cheng[30] and Bersin[6], if actual 

operations are involved in digital teaching, a real 

environment should be simulated for teaching. The 

requirement to transform materials containing only texts 
and graphical information to actual operations is highly 

difficult and ineffective for learners. Therefore, a 

simulated teaching environment should be provided for 

the teaching of science, technology, and skills. 

Jaakkola[31] randomly separated 66 students who 

were 10 to 11 years old into three groups: only LOs 

(learning objects); only traditional materials; a 

combination of traditional materials and LOs. A pre-test 
was administered before the teaching experiment on the 

basics of electricity commenced. The results showed that 

the combination group had the best teaching results. 

Huang et al. [17] adopted methods that include the 

construction of teaching websites, online test 

examinations, group discussions, and a questionnaire 

survey to examine the correlation among four factors of 

blended learning (i.e., learning community, learning 
motivation, course content, and learning results), 

learners’ backgrounds (i.e., gender, department, grade), 

average time of computer usage, and motivations of 

computer usage. The results showed that learners in 

various departments and with different motivations for 

computer usage significantly differed in learning results. 
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No significant differences exist in learning communities 

regarding gender,and learning motivations and course 

content are positively correlated. In addition, Huang et al.  

suggested that learners’ progresses should be recorded 

online and analyzed to determine their learning 

difficulties. 

Lin [30] used the case study method and selected two 

successful and representative online courses, e-learning 

theory and practice and computer networks, to conduct 

his study. The research data were collected using an 

observational survey and an interview survey. After the 

data were encoded, and relationships between the index 

terms were recombined, Lin interpreted the data and 

proposed five synchronous blended teaching models and 

a superior method for teaching environment design in 

synchronous blended classrooms. 

Chen [13]examined the influences on learning results 

of applying online blended learning to an Introduction to 

Computer Networks class, in which 41 college freshmen 

were chosen as the participants. These results were 

influenced by online learning frequency and peer 

interaction within groups. In-class courses include 

lectures by teachers and actual operations of relevant 

network equipment by groups of students according to 

weekly learning subjects. Online courses provide a 

teaching platform to which digital materials designed 

based on weekly subjects can be uploaded, and students 
can learn related knowledge on the Internet. 

Summarizing the mentioned conclusions and 

suggestions of previous studies on the development of 

blended learning, we identified the optimal blending 

proportions of traditional learning to digital learning. 

III. EXPERIMENTAL DESIGN 

A. Research structure 

To examine the learning results and satisfaction 

degrees regarding electronics courses using blended 

learning strategies of various proportions, we defined 

our independent variables as the blending proportions 

(i.e., 3:1, 2:1, and 1:1) of traditional in-class learning to 

digital learning, and our dependent variable as learning 

effects. Figure 1 shows our research structure. 

 

Figure 1: Research structure 

B. Methods 

In this study, we adopted the mixed-sample 

nonequivalent pretest-posttest design and conducted a 

questionnaire survey to elucidate how students react 
under various blended learning strategies. The 

experiment group in this study consisted of students 

learning with different blending proportions, and the 

control group comprised students who listened to 

traditional lectures. Following 18 weeks of blended 

teaching experiments, we ascertained the differences in 

students’ motivations, results, flexibility, independence, 

enhanced comprehension, and satisfaction by conducting 

questionnaire surveys. 

C. Participants 

The participants of this study comprised students from 

two classes in the electrical department in a public 

industrial vocational high school in Taipei City, with an 

experiment group of 38 students and a controlled group 

of 36 students for a total of 74 students. Students who 

studied in this electrical department passed the Basic 

Competence Test for Junior High School Students and 

were placed in this school, in which students were 

randomly assigned to classes. Therefore, this study 

corresponded to random and normalized distribution. 

Carryover effects were small because the participants 

engaged in experimental teaching with differing contents. 

In addition, the students who were not involved in the 
entire process were regarded as attrited samples, thereby 

reducing the number of participants to 31 students in the 

experiment group and 35 students in the controlled 

group for a total of 66 students. 

D. Limitations 

This study examined the influence of differing 

proportions of blended learning strategies on learning 

effects. In addition, we examined learning results 
through self-reported scales to assess the learning effects 

in various learning models rather than drawing a 

comparison using quantified grades. Therefore, this 

study focused on the comparison of students’ degrees of 

subjectivity following the experiments. Because our 

target was electronics departments in vocational high 

schools, our results should not serve as a basis for other 

subjects. 

E. Experimental procedures 

Differing amounts of time for in-class learning and 

digital learning were blended. For example, “3:1” 

indicated a proportion of 3h of in-class learning to 1 h of 

digital learning. Therefore, more time was spent on face-

to-face lectures. If the proportion was 1:1, the two 

learning methods occupied the same amount of time. To 

test the responses of the same learner under various 

blending proportions, only one participant was tested in 

each stage. 
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We divided the content of an electronics class into 

three stages for our teaching experiments. These stages 

were as follows: 

Stage 1: This 6-week stage had a blending proportion of 
3:1, that is, 15 sessions of traditional courses 

and 5 sessions of digital courses. The content 

in Stage 1 consisted of “Introduction to 

Waves,” “Intrinsic, P-, and N-Type 

Semiconductors,” “Biased Diodes,” “The I-V 

Curves of Diodes,” “The Equivalence Circuits 

of Diodes,” “Zener Diodes,” “Light-Emitting 

Diodes,” and “Rectifier Circuits.” 

Stage 2: This 6-week stage had a blending proportion of 

2:1, that is, 16 sessions of traditional courses 

and 8 sessions of digital courses. The content 

in Stage 1 consisted of “Filter Circuits,” 

“Voltage Doubler Circuits,” “Wave-Carrying 

Circuits,” “Clamping Circuits,” “Bipolar 

Transistors,” “Transistor Amplification,” and 

“Transistor as Switches.” 

Stage 3: This 6-week stage had a blending proportion of 

1:1, that is, 12 sessions of traditional courses 

and 12 sessions of digital courses. The content 

in Stage 3 consisted of “DC Operating Point,” 

“Fixed Bias Circuits,” “Feedback Bias 

Circuits,” “Voltage Division Bias Circuits,” 

“The Principles of Transistor Amplifiers,” 

“AC Transistor Equivalence Circuits,” 

“Common Emitter Amplifier Circuits,” 

“Common Collector Amplifier Circuits,” and 

“Common Base Amplifier Circuits.” 

F. Research Tools 

Consulting relevant studies on learning effects, we 

constructed our research tool, that is, questionnaire of 

the current status of blended learning for electronics in 

vocational high schools. This questionnaire consisted of 

six dimensions (i.e., motivation, result, flexibility, 

independence, enhanced comprehension, and 

satisfaction), and each dimension comprised four 

learning strategies (i.e., 3:1, 2:1, and 1:1 blended 

strategies and traditional learning). Participants 

underwent assessment through retrospection and 

answered the questionnaire according to a scale in which 
4 denoted 4“totally satisfied,” 3 “very satisfied,” 2 

“Somewhat satisfied,” and 1 “ little satisfied.” A higher 

score indicated that students agreed that the specific 

learning strategy could elevate learning effects and 

satisfaction. This research tool possessed validity 

because the adequacy, text structures, and text fluency of 

its questions were assessed by experts. 

IV. STATISTICAL ANALYSIS 

This study used the Kruskal-Wallis one-way analysis 

of variance to test for differences of order in learning 

effects influenced by learning strategies of various 
proportions. The results of our statistical analysis are 

shown in Table 1. The summarized results of the six 

dimensions are provided below. 

1. Regarding motivation, χ2 = 52.301 and p =.000 < .05, 

and a significant difference existed. Blended learning 

strategies of various proportions showed significant 

differences in elevating students’ motivation, and the 
effect levels of the strategies, in a descending order, 

were 2:1, 1:1, 3:1, and traditional learning. 

2. Regarding learning results, χ2 = 45.416 and p = .000 

< .05, and a significant difference existed. Blended 

learning strategies of various proportions showed 

significant differences in elevating students’ learning 

results, and the effect levels of strategies, in a 

descending order, were 2:1, 3:1, 1:1, and traditional 
learning. 

3. Regarding learning flexibility, χ2 = 52.213 and p 

= .000 < .05, and a significant difference existed. 

Blended learning strategies of differing proportions 

showed significant variations in elevating students’ 

flexibility, and the effect levels of the strategies, in a 

descending order, were 2:1, 1:1, 3:1, and traditional 

learning. 

4. Regarding learning independence, χ2 = 44.003 and p 

= .000 < .05, and a significant difference existed. 

Blended learning strategies of various proportions 

showed significant difference in elevating students’ 

independence, and the effects levels of the strategies, 

in a descending order, were 2:1, 3:1, 1:1, and 

traditional learning. 

5. Regarding enhanced comprehension, χ2=11.873 and p 

=.000 <.05, and a significant difference existed. 

Blended learning strategies of various proportions 

showed significant differences in elevating students’ 

comprehension, and the effect levels of the strategies, 

in a descending order, were 2:1, 3:1, 1:1, and 

traditional learning. 

6. Regarding learning satisfaction, χ2 = 33.499 and p 

= .000 < .05, and a significant difference existed. 

Blended learning strategies of various proportions 

showed significant differences in elevating students’ 

satisfaction, and the effect levels of the strategies, in 

descending order, were 2:1, 3:1, 1:1, and traditional 

learning. 
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Table 1： Test results for the differences of order in learning effects influenced by learning strategies of various proportions. 

 
 

V. CONCLUSIONS AND SUGGESTIONS 

The inclusion of informatics is inevitable for teaching, 

and, in the digital era, students of the S-generation can 

be described as digital aboriginals because of their habits 

and fascination in the utilization of computer networks. 

Methods for vitalizing teaching and providing adequate 

assistance for learners have become a critical profession 

that requires more attention in the education reform. To 

facilitate practical reforms in the educational field, 

further suggestions for the science of educational fields 

should be proposed in addition to active promotion. 

A. Conclusions 

Conclusions are provided according to our results and 

statistical analyses. The conclusions are as follows: 

1.Blended learning strategies outperforms traditional in-

class learning :In all experiments conducted in our 

study using various blending proportions of traditional 
in-class learning to digital learning (3:1, 2:1, and 1:1), 

digital learning outperformed traditional learning in 

all six dimensions (motivation, results, flexibility, 

independence, enhanced comprehension, and 

satisfaction). We propose that blended learning not 

only improves students’ learning performance, but 

learners can attempt self-dependent learning to 

resolve confusion. Learners are therefore provided 

with the opportunity of self-regular learning, which 

allows them to engage in broader and more in-depth 

learning experiences. 

2.The optimal blended learning proportion of in-class 

learning to digital learning is 2:1 :In this study, we 

found that the optimal blended learning proportion of 

in-class learning to digital learning was 2:1, followed 
by 1:1 and 3:1. This indicates that, regarding lectures 

taught by teachers in school, traditional face-to-face 

teaching fails to optimize students’ results. However, 

digital learning can yet to replace the role of an 

“instructor.” Therefore, the optimal blended learning 

integrates the major learning method (traditional face-

to-face learning) with the assistant learning method 

(digital learning) to construct a teacher-student 

teaching-learning strategic model with the optimal 

blending proportion (2:1) of in-class learning to 

digital learning. 

B. Suggestions 

Based on our conclusions, we provide several 

suggestions for future studies, educational administrative 

institutions, subject advisory groups, and schools in 

putting our study to practical use. The suggestions are as 

follows: 

a) For future researchers 

This study can be expanded to examine learners’ non-

intellectual factors, including learning style and prior 

knowledge under differing blended-learning proportions. 

This assessment can be used to study these non-

intellectual factors’ roles as mediators or moderators 

under differing proportions. 

b) For educational administrative institutions  

Educational administrative institutions can perform 

research on blended learning methods of various 

proportions in schools of different counties with 

differing styles to determine the optimal blending 

proportion for these schools. 
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c) For subject advisory groups 

Advisory groups of different subjects can adopt 

studies on the optimal blending proportions for various 

subjects. 

d) For schools 

To achieve optimal blended learning results, schools 

can perform research on blended learning with different 

subjects, grades, and proportions. 

REFERENCES 

[1] Rosenberg, Marc J.,E-Learning: Strategies for 

Delivering Knowledge in the Digital Age,McGraw-

Hill,2001. 

[2] Phillips, V.,Why does corporate e-learning fail? 

Virtual University Gazette, 2002. 

[3] Parker, A.,Interaction in Distance Education：The 

Critical Conversation. Educational Technology 

Review, 1999, 1(12), P13-17。 

[4] Reinmann-Rothmeier, Didaktische Innovation 

durch Blended Learning, Leitlinien anhand eines 

Beispiels aus der Hochschule (Didactical 

Innovation with Blended Learning, guidelines 

considering an example taken from University), 

Publisher: Reinmann P., Bannert M., Mandl H., 

Severing E.,Verlag Hans Huber, Bern, Göttingen, 

Toronto, Seattle,2003. 

[5] Voos Richard,Blended Learning: What it is and 

Where it Might Take Us?,2003. 

[6] Bersin J,The blended learning book: Best practices, 

proven methodologies, and lessons learned. San 

Francisco, CA: Pfeiffer,2004. 

[7] Smith, J. M.,Blended learning,2001[a].  

[8] Smith, J. M.,Blended learning,2001[b].  

[9] Zou J, Blended Learning: The Strategies and The 

Application. Training & Development Fashion, 

2007, 26, 1-29. 

[10] Wang Hsin-chang, Effects of Different Blended-

learning Models And Achievement Levels on 

Cooperative Skills, Learning Satisfaction, and 

Learning Attitude: An example of project-based 

learning for the 5th grade students. Unpublished 

master's thesis, National University of Tainan, 

Tainan City, 2009. 

[11] Lai Ying Yi,Study of Performance and Motivation 

on Cooperative Learning in Blended Learning 

Environment－A Video Editing Course for College 

Freshmen. Unpublished master’s thesis, National 

Taipei University of Education, Taipei City, 2009.  

[12] Hu Heng hua,Designing and Evaluating a Blended 

Learning Course for Elementary and High School 

Teachers - Take the National Digital Archives 
Programs K-9 Teachers Workshops as Example. 

Unpublished master's thesis, Tamkang 

University,New Taipei City, 2008. 

[13] Chang Ta ming,Using Complex Learning 

Instructional Design In Classroom Teaching And 
Online Teaching Of Learning Effects Study. 

Unpublished master's thesis, Tamkang University, 

New Taipei City, 2009. 

[14] Cheng Yi-ling,The Relationship between Self-

directed Learning Readiness, Information Literacy 

and Blended Learning Effects-The Case of Taiwan 

Sugar Corporation.Unpublished master’s thesis, 
Southern Taiwan University of Science and 

Technology, Tainan County, 2008.  

[15] Ho Szu-tien,The Research on the Blending 

Learning Environment-A Case Study on Microsoft 

Tech-Ed. Unpublished master's thesis, Shin Hsin 

University, Taipei City, 2008. 

[16] Lu Tzu-yao, The study of learning effectivness 

through an approach of blended learning: A case 

study of professional and ethics courses. 

Unpublished master's thesis, National Taipei 

University of Nursing and Health Science, Taipei 

City, 2008. 

[17] Huang Shih-Feng,The Effect of Learning 

Achievement and Learning Attitude by Using 

Blended Learning Model and Integrating IT Model 

in a Recorder Learning Lesson for Elementary 

Students. Unpublished master’s thesis, University 

of Kang Ning, Tainan City, 2008.  

[18] Wang Shi-hao, The Development and 

Implementation of a Blended English Reading 

Course. Unpublished master's thesis, Tamkang 

University, New Taipei City, 2005. 

[19] Shen Tsung-cheng,Applying Mobile Learning to 

Vocational Training Courses: an Analysis. 
Unpublished master's thesis, Chang Gung 

University, Taoyuan County, 2008. 

[20] Lin Chun cheng,Blended synchronous learning 

models in Web-based learning environment. 

Unpublished master’s thesis, National Sun Yat-Sen 

University, Kaohsiung City, 2006. 

[21] Chang Chun min,The study of The Blended 

Learning Model An Example of the paper-cut 

course marine biology aquarium. Unpublished 

master's thesis, Chinese Culture University, New 

Taipei City, 2003. 

[22] Chen Kang Hui ,The Development and Effects of a 

Blended Learning Program on Math for Secondary 

Students with Cancer Placed at Homebound 

Educational settings. Unpublished master’s thesis, 

National Kaohsiung Normal University, Kaohsiung 

City, 2009. 

[23] Lin Hsin hsin,The Research of Blended Learning in 

IPTV Environments － A Case Study on L 



 The Study of Blended Learning on a Vocational High School in Taiwan 7 

Copyright © 2013 MECS                                                        I.J. Modern Education and Computer Science, 2013, 3, 1-7 

Company. Unpublished master's thesis, Shin Hsin 

University, Taipei City, 2008. 

[24] Kuo Ying Chih,Examining the Learning Effects on 

Format of Blended Learning : A Case Study of 
MOE Inservice Training for K-12 Teachers Using 

Distance Learning. Unpublished master’s thesis, 

Tamkang University, Taipei County, 2007. 

[25] Chao Hsiao-Hua,Applying Object-Based 

Instructional Design to Corporate Training. 

Unpublished master’s thesis, National Chiao Tung 

University, Hsinchu City, 2008.  

[26] Garrison,D.R.,Kanuka,H.,Blended Learning: 

Uncovering its Transformative Potential in Higher 

Education. The Internet and Higher Education, 

2004, 7(2), 95-105. 

[27] Rossett, A., Douglis, F., & Frazee, R. V.,Strategies 

for building blended learning. Learning Circuits, 

2003.  

[28] Valiathany P.,Blended learning models. Learning 
Circuits, 2002, 3(8), 50-59. 

[29] Troha, F. J.,Bulletproof instructional Design: A 

Model for blended learning, USDLA Journal,2002, 

16 (5). 

[30] Chen Tzy Ling,The Study of Blended Learning On 

Regional Civil Servants Training. Regional Civil 

Service Development Institute, DGPA, Executive 

Yuan, 2005. 

[31] Tatsuoka, K. K. (1984). Caution indices based on 

item response theory, Psychometrika, 1980, 49, 95-

110. 

 
 

Chin-Ting Chou: Assistant Professor Department of 

Applied English Chihlee Institute of Techonology 

 

Chien-pen Chuang: Professor Department of Industrial 

Education, National Taiwan Normal University 

 

Bin-yong Zheng: Neihu Vocational High School 

teacher, major in computer science, mobile computer 

programming. 


