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Influence of Teaching Methods on Business Plan Writing Abilities:
Comparison of Online Lectures, Case Studies, and World Café

Discussion Courses

Wen-Long Chang
Department of Business Administration,

Shih Chien University
ABSTRACT

In a globally competitive economic environment, business plan writing is essential to the cultivation
of entrepreneurship. Online lectures, case studies and World Café discussions are the most
commonly used methods for teaching business planning. This study examines the relative
contribution of these three teaching methods. We used pre- and post-test data drawn from a sample
of 188 students at the Small-and-Medium Enterprises Online Learning University of Taiwan. Our
findings indicate that the use of World Café discussions is significantly more effective than lectures
or case studies in developing business planning capacity. We also identified a significant interaction

between the entrepreneurial experiences of a student’s family and the three teaching modes.
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lecture, case study, World Café, business plan1
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1. INTRODUCTION

Entrepreneurship is a major engine driving nations’ economic growth and competitiveness (Kuratko
& Hodgetts, 2004; Scarborough & Zimmerer, 2003), which has led to a growing emphasis on the
development of entrepreneurial skills and knowledge. In Taiwan in particular, a high number of
universities and other educationally-oriented organizations have implemented entrepreneurial
programs with a focus on practical real-world skills, as well as the the formation of networks for
future business ventures. These programs hold much potential for positive impact, as research has
shown that this type of education not only increases entrepreneurial spirit (Ali, Topping & Tariq,
2011) but further serves to enhance entrepreneurial performance (Parker & van Praag, 2011, Zhao,
Seibert & Hills, 2005).

Planning is an important element of start-ups. Klinger and Schiindeln(2011) showed that
entrepreneurial training and skills are necessary precursors to the writing of a successful business
plan (Finkle, Kuratko & Goldsby, 2006). Since the 1970s, studies related to entrepreneurial
education have recognized the development of business plans as a core aspect of business training.
In leading American universities, all business-oriented degrees include training related to business
planning (Honig, 2004). Students of these degrees are strongly encouraged to participate in
international business plan competitions, which enhance both the self-confidence and risk-taking

propensity of participants.

In enterprise education, there has been a shift from a start-up view to an attitude-changing
perspective. Tunstall and Lynch (Tunstall & Lynch, 2010) reviewed the most commonly employed
teaching methods for these objectives and found that case studies and role-playing, with the aims of
deep and double-loop learning, are the most widely used. Recent research has also emphasized the
advantages of World Café discussions (Mwasalwiba, 2010; Whybrow, 2011).

Chang (2016) compared the advantages of the World Café method to those of case studies. He
found that both helped students to understand the complexity of real-world strategic dilemmas. The
World Café method resulted in more significant improvement in the self-efficacy of students as well
as in test scores and grades, whereas case studies demonstrated gains in their writing skills and
awareness of business strategies. However, the effects of these different teaching methods on
business plan writing abilities have yet to be examined (Arias-Aranda & Bustinza-Sanchez, 2010).
The current research therefore sought to fill this gap, with a specific focus on the effects of the

online teaching methods of lectures, case studies, and World Café discussions.

Past research has provided evidence that the entrepreneurial experience of a student’s family
background exerts a strong influence on his/her entrepreneurial motivation; indeed this factor serves
as a reliable predictor of enterprising interest. For example, Keat, Selvarajah and Meyer (2011)
found this to be the case at a university in Malaysia when seeking correlations between the
occupations of students’ mothers and entrepreneurial inclinations. Kirkwood (2007) further

confirmed this finding in semi-structured interviews with fifty entrepreneurs. Hence, it is useful to
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include this factor in a study of this research focus.

Digital online courses are not limited by time and space, which often leads to cost savings, more
varied and abundant learning content, and higher learning efficacy (Burgess & Russell, 2003; Chute,
Thompson, & Hancock, 1999). This has resulted in a proliferation of online entrepreneurial courses.
This research observed the online training provided by a mid-sized Taiwanese university to examine

the following questions:

1. Which online learning mode (lectures, case studies, or World Café discussions) has the
capacity to improve participants’ business plan writing ability?

2. Does the entrepreneurial experience of a student in terms of family background influence
which learning mode is most effective?

3. Does there exist a significant interaction between the entrepreneurial experience of a student’s
family and the three teaching modes?

2. LITERATURE REVIEW
2.1 Online entrepreneurial course

Entrepreneurship education programs (EEPs) aim to influence the entrepreneurial aspirations and
abilities of individuals (Oosterbeek, Van Praag, ljsselstein, 2010; Sénchez, 2013; Vanevenhoven,
2013), leading ultimately to increased income and innovation on a national scale (Hytti,
Kuopusja'rvi, 2004). Since the first EEP at Harvard in 1947 (Katz, 2003), the popularity of such
programs has rapidly spread. Research into EEPs has tended to focus on the assessment of existing
online courses. Online EEPs commonly take one of three approaches: lectures, case studies, and
World Café discussions. The means of guiding students to best utilize social software platforms for
collaborative learning should be the future direction of education research (Minocha, Schroeder, &
Schneider, 2011; Naismith, Lee, & Pilkington, 2011).

The concept of online lectures is based on conventional education theory. Traditional classroom
teaching skills can be divided into the following types: 1. Presentation. 2. Blackboard design. 3.
Demonstration. 4. Explanation. 5. Questioning. 6. Feedback and reinforcement. 7. Ending. 8.
Organized teaching. 9. Combinations of the aforementioned skills.

The application of case studies to the teaching of new skills was popularized by Professor
Christopher Columbus Langdell of Harvard Law School. The key to Harvard Law’s unique
achievements in management education is participant-centered learning (PCL), which shifts focus
to the course participants and enables a knowledge-to-skill conversion that can only be achieved by
learners via enthusiastic participation. This promotes the likelihood of learners modifying their
attitude, beliefs, and worldview based on course content, thereby proffering the opportunity for
self-transformation. The case study method involves giving learners such as MBA students a classic
example in which they are asked to act as decision-makers to determine a course of action
(Hammond, 1976). This teaching method is widely applied in business schools. Some universities
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even hold case-study competitions to enhance the analysis and problem-solving skills of learners.

The case study method can be applied in the following three ways:

1. Case-specific questions: This is suitable for small cases, generally applied to undergraduate
courses. In this approach, the students require specific guidance to perform case analysis.

2. Problem-solving analysis: First used by Harvard Business School, this approach is
currently the most commonly applied teaching method in MBA and Executive
Development Programs. The underlying assumption of this method is that the students
have already had adequate practice at the analysis of case studies (analysis training and
actual experience from hundreds of cases) and should be able to begin analyzing and
solving more complex problems associated with business management.

3. Strategic planning: In this approach, the students are not required to analyze hundreds of
cases but rather to apply strategic planning models depending on the case. Within a
semester, students must complete the simulation steps of 6 to 12 case models, which
enables them to identify the best solution from a series of feasible choices.

The World Café method was proposed by Juanita Brown and David Isaacs in 1995. They stated that
if questions important to the participants generate meaningful conversations, then it would create a
better future for organizations and communities (Brown & Isaacs, 2005). The World Café method
breaks away from the conventional and severe restrictions of focus groups and civic roundtable
meetings and allows participants to converse in a relaxed and comfortable environment. By
engaging in conversation, participants absorb diverse views from different fields. The natural
review and discussion process allows participants to experience an equal community and establishes
channels for rational dialogue between participants. It conveys the importance of teamwork to
participants and converts individuals into group members, thereby generating social responsibility,
strengthening ties to society and even the world at large, and encouraging active civic participation
(Aldred, 2008). Throughout the discussion, conversation groups (referred to as ‘tables’) are changed
to facilitate lively and varied conversation. This allows participants to shift their perspective from
singular individuals to networked exchanges, activating connections between “me” and “us”.
Furthermore, participants can experience the connection of diverse thought patterns and the

accelerated concentration of ideas.

The World Café method views conversation as a core process of transformation. Groups and
organizations can change their surroundings through conversations and bring forth the necessary
knowledge to achieve success. In addition, World Café conversations are always conducted in
relaxed atmospheres, allowing participants to engage in conversation freely and wholeheartedly.
The World Café method advocates equal and open discussion, which allows all participating
members to share his or her ideas, regardless of his or her occupation, social class, experience,
ethnic race, gender, or religion (Johnson, 2002: Jonassen, Howland, Marra, & Crismond, 2008;
West, & West, 2009). The following seven conditions for success with the World Café approach
have been identified by Lyn (2011): (1) set the context, (2) create hospitable space, (3) explore

questions that matter, (4) encourage everyone’s contribution, (5) cross-pollinate and connect diverse
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perspectives, (6) listen together for patterns, insights, and deeper questions, (7) harvest and share

collective discoveries.
2.2 Business plan writing

To remain competitive in a global market, firms must focus on creativity, innovation, and
entrepreneurship (CIE) and seek knowledge-based industrial upgrade and transformation. At present,
many existing CIE contests are judged based on business plans. Implementing a business model and

creating business value relies on a detailed business plan.

In an emerging industry, research and development, mass production, customer acquisition, market
operations, and even the entire value chain teem with uncertainty, which makes it difficult for
entrepreneurs to attract investors. Similarly, determining which business plans possess concrete
feasibility is major challenge for investors. Investors looking to invest in emerging industries must
bear the risks of new technologies, new products, and new markets (Garvin, 2004). This means each
investment plan must be viewed with caution to avoid the high risks hidden behind high growth and
high returns. Thus, in addition to attention to marketing, an effective business plan must possess
substantial external resources, a unique growth engine to stimulate the rapid growth of future
products or services, a clear grasp of relevant industry developments, and impeccable logic to stand

out and gain the favor of the industry and investors.

Researchers have indicated that in terms of the completeness and feasibility of a business plan, the
feasibility of production and manufacturing, and the completeness of information, geological
location, and exit conditions, the following seven aspects can be used to measure a good business
plan (Masoln & Stark, 2004):

1. Entrepreneurial team: This includes the personality traits of the entrepreneurs (Garvin,
2004), their reputation and credibility in the industry, their operational performance in the
past, and the technical skills and execution abilities of the team. A team can only be
effective with aggressive management practices, a sound and clear business model,
professional qualities to promote the firm’s macro vision, and proper division of work.

2. Products and services: This encompasses the degree of innovation, value, unigueness, and
distinctiveness of products, their operating performance, customer service, and product
sales predictions, which explain a firm’s unique niches.

3. Industry market: This includes the industry category, market scale, market growth potential,
market competition situation, analysis of market entry barriers, and government policies,
laws, and regulations, which explain a firm’s potential for growth and value increase
(Russell, Atchison, & Brooks, 2008).

4. Technological research and development: This includes technological autonomy and
technological innovation, which indicates whether a firm has clear competitive advantages
in the market or has fewer competitors.

5. Operational strategy: This includes the innovation of the business model, marketing
strategy capabilities, strategic alliances within the same industry or in different industries,
and environmental adaptability. These build up a firm’s reputation and create barriers to
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entry, which in turn lower the risk of new entrants catching up.

6. Capital structure: This includes the percentage invested by the entrepreneurs and
entrepreneurial team, expected risk analysis, and financial planning capabilities.

7. Financial forecast: This includes the quick ratio, assets and liabilities, net rate of return,
internal rate of return, operating profit margin, and even capital recovery and exit time
planning.

Besides, past research has found that family experience in starting a business has a strong influence
on the entrepreneurial motivation of children. For example, Keat, Selvarajah and Meyer (Keat,
Selvarajah, & Meyer, 2011) found that the occupation of the mother has a significant influence on
the entrepreneurially-inclined of university students in Malaysia. Kirkwood (2007) noted that the
family is the key place to ignite the entrepreneurial spirit, by conducted semi-structured interviews
with fifty entrepreneurs and found that the entrepreneurial experience of parents had a significant
influence on the entrepreneurial spirit of the children.

Based on above reasons, we hope to explore which online learning mode (lecture, case study, and
World Café) can improve participants’ business plan writing ability? and does the entrepreneurial
experience of families influence which learning mode is most effective in improving participants’
business plan writing ability? Finally, research try to find out that does they have a significant
interaction between the entrepreneurial experience of the student’s family and the three teaching

modes with regard to the writing of business plans?

3. RESEARCH DESIGN
3.1 Participants

This study observed the learning outcomes of 188 participants engaged in an online course on
small-and-medium enterprise (SME) management organized by the Taiwanese government. An
example of this learning platform is shown in Fig. 1. Sixty-five percent of the participants were

business management majors, with the remainder majoring in a variety of other disciplines.

The students were divided into three groups: 63 students were taught primarily using online lecture
studies; 63 students were primarily taught using case studies; and 62 were taught using World Café

discussions.

Although the sample size was relatively small, the students covered a wide demographic from
various academic backgrounds. The descriptive statistics of the sample are as follows: the average
age was 22 years, 41% of the participants were female, and 59% of the participants worked at least

part-time during the semester.
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Figure 1
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3.2 Teaching activities

Participants engaged in an online course organized by the Taiwanese government. The course was
focused on the preparation of business plans. Students in all three of the groups were required to
finish an initial draft and a final version of a business plan and submit it to the instructors as a
measurement of their learning process. The first three weeks of the course were conducted offline;
I.e., students were required to attend lectures in person. This was followed by a nine-week online
course, in which each teaching method examined one case per week. Three questions related to
each case were posed (for example, analysis of the problems faced by the firm, the firm’s
decision-making model, and what changes needed to be made to solve the firm’s crisis).

In the first experiment group, the teacher analyzed the case and answered the three questions
himself to directly demonstrate how to solve the problems that the firm faced. In the second group,
participants were randomly assigned to thirteen 5-person groups, which were given one case study
for analysis per week. After a brief introductory lecture, the groups engaged in discussion of the
case and related questions. The students were required to prepare presentations based on their
analysis of the cases. During discussions of the case studies, the course teacher was available to
answer questions. In the third experiment group, participants were randomly assigned to twelve
5-person groups. Following a brief introductory lecture, group discussions followed World Café
rules: all participants except the hosts were required to switch tables every 30 minutes to discuss the
three questions related to each case. Again, the students could ask the course teacher questions
online at any time. Details related to course objectives, course planning, and course implementation

are summarized in Table 1.
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Table 1
Teaching activity design

Lectures Case Studies World Café
Participants 63 63 62
15 weeks 15 weeks 15 weeks

Course schedule 2 hours per week

2 hours per week

2 hours per week

Submission of a business

Pre-test
plan

Submission of a business
plan

Submission of a business
plan

In-person classes
Lectures on basics of
writing a business plan

Weeks 1-3

In-person classes
Lectures on basics of
writing a business plan

In-person classes
Lectures on basics of
writing a business plan

1. Online learning
2. The teacher analyzed the
case and answered the
three questions in a
lecture format.
Weeks 4-12

1. Online learning

2. The teacher first
explained the content and
focal points of the case
for 20 minutes, followed
by group discussion.

3. Three questions were
discussed for each case.
4. The students remained in
the same groups for

discussion.

[ERN

. Online learning

2. The teacher first
explained the content
and focal points of the
case for 20 minutes,
followed by group
discussion.

3. Three questions were
discussed for each case.

4. The students changed

groups every 30 minutes.

Submission of a business

post-test plan

Submission of a business
plan

Submission of a business
plan

After the online classes, the teacher used the e-learning platform in Moodle 2.0 (as shown in Fig. 2.)

to create an interactive discussion community intended to facilitate and record feedback.

Figure 2
SME learning platform for discussion
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3.3 Research Design and Data Analysis

This study adopted a non-equivalent group quasi-experimental design to compare the influence of
three teaching modes on business plan writing abilities. Dependent sample T-tests were used to
investigate changes from the first round to the second round. A one-way ANOVA was used to test

differences in the learning effectiveness of the three different teaching modes.

Finally, a 2x2 ANCOVA (teaching mode; entrepreneurial experience of the family) was used to
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investigate the interaction between teaching mode and the entrepreneurial experience of a student’s

family. Dependent variables indicated the quality of the business plans as measured according to the
seven criteria of business plan assessment. Scores were given on a five-point grading system; 1
represented a failing score under 60 points, whereas 2 to 5 indicated 61-70 points, 71-80 points,

81-90 points, and 91-100 points, respectively.

4. RESULTS AND DISCUSSION
4.1 Analysis of student learning performance using three teaching modes

To examine the influence of teaching modes on learning performance, this study conducted
pre-testing and post-testing using two-round review scores provided by instructors. An examination
of Table 2 shows that each teaching mode helped students to improve their scores from the pretest
to the posttest. The t values were -4.089, -3.421, and -6.255. Therefore, the effects of online
learning were significant. Although inadequate functions in the online discussion platform was the
main cause of ineffective learning (Lambropoulos, Faulkner, & Culwin, 2012), it had the
advantages of no limitations of time and space, cost savings, varied and more abundant learning

content, and higher learning efficacy, which still make it a worthwhile teaching instrument.

An analysis of variance (ANOVA) was used to analyse the learning effects of the different teaching
modes. The results in Table 3 indicate that at least two different teaching modes have a significantly
different effect on learning performance (F=11.714, P<0.01). Furthermore, according to Scheffé's
post hoc analysis, the students in the World Café groups showed greater improvement between the

first and second reviews than those in the lecture-based groups or case-based groups.

It is likely that those participating in World Café discussions received higher levels of stimulation in
terms of self-reflection, which resulted in improved learning outcomes. This is consistent with the
findings of Chang (2016). These researchers found that the use of simulation as a learning tool
provides several advantages, including a practical approach to learning interpersonal
communication skills, relationship management skills, holistic and strategic thinking under
ambiguity, self-reliance, computer literacy, the management of realistic marketing issues, and

creativity with the element of risk-taking (Russell, 2008).

The World Café method lays emphasis on democratic conversation as the most effective means of
communication. In their book, The World Café, Juanita Brown and David Isaacs mentioned that the
original design of the World Café enables various groups (with hundreds of members) to engage in
conversations in groups of four or five people under the framework of a large-scale conference. As
these individuals switch from table to table and exchange their ideas, they can examine problems
relevant to their lives, work, or communities from new perspectives. The small conversations
among various groups then begin to connect and form a common structure. As the interpersonal
network continues to form new connections, the opportunities to share knowledge also increases.

The sense of comradeship becomes stronger, and gathering the wisdom of many is no longer an

10
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impossibility; various possibilities for innovation then begin to appear.

Case studies are the most widely used medium to introduce real-world situations into learning
platforms. Through case studies, participants are encouraged to engage in deep and double-loop
learning (Argyris, 1991). Nonetheless, without the means to take any real-world action, case studies
lack fluidity and become static snapshots. Students are not able to generate multiple, successive
decisions for an ongoing business process. Instead, they can offer solutions or recommend strategies
and receive feedback from instructors about the appropriateness of their recommendations. This
negatively affects student motivation and confidence by entrenching a hierarchy into the learning
process. The key distinction between World Café discussions and the group analysis of case studies
is the development and exercise of personal control (Bandura, 1977). When students are provided

control over the outcome, self-efficacy can be expected to improve.

Table 2
Results of teaching mode analysis on students’ learning performance
Teaching Sample Average Stal.ldi.ll‘d ¢ value Sig.
mode number deviation
Pretest 3.5688 43574
Lecture 62 -4.089 .000***
Posttest 3.8624 37823
Pretest 3.6781 40216
Case Study 63 -3.421 .000***
Posttest 3.9969 30318
Pretest 3.8022 28280
World Café 63 -6.255 .000***
Posttest 4.2663 .36896
*x=n<(.001
Table 3
Results of post hoc analysis of three teaching modes on learning effects
Sum of . Scheffe’s
R df Mean Square F Sig. Post hoc
Between 2.791 2 1.396 11.714 000
Groups
Within 12,747 186 119 >
Groups ’ ' 3>2
Total 15.538 188

Remarks: 1. Lecture 2. Case Study 3. World Café

4.2 Relationship between Entrepreneurial Experiences of Students’ Families and Teaching
Modes

This study rated the first business plan drafts submitted by the participants and used them as a

covariant in ANCOVA to analyse the interaction between the entrepreneurial experience of a

student’s family and teaching mode. The ANCOVA results (see Table 4) indicate a significant

interaction between these factors.
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The results shown in Tables 5 and 6 reveal that participants whose families had entrepreneurial
experience benefitted more from discussion-type approaches (both the case study and World Café
groups) than did those with similar backgrounds sitting through lectures (F=13.591; p<0.01). This
finding indicates that the business experience of a student’s family can strengthen the learning

effects of discussion-type methods.

However, across all three teaching modes, participants with a family background involving
entrepreneurial experience shown increased learning performance following the course. These
results support those of Schroder and Rodermund (Schroder & Rodermund, 2006), and those of
Herring and Butler (Herring & Butler, 1991). The latter researchers studied entrepreneurship in the
US, and indicated that when parents are entrepreneurs, they instill the concept of self-achievement
in their children, who then form stronger entrepreneurial intentions of their own. If adult family
members have entrepreneurial experience, they can provide relevant resources and enhance a
youth’s entrepreneurial self-efficacy so that the youth can become a successful entrepreneur (Wang,
Prieto, & Hinrichs, 2010). Similarly, Herring and Butler (1991) found that entrepreneurial

experience in the family exerts a positive impact on the entrepreneurial intentions of the children

However, all participants, no matter their background, improved their learning performance most
significantly through the teaching mode of World Café discussions. Indeed, for students without
entrepreneurial experience in the family, the effect of the World Café method was distinctly superior
to that of the other two methods. This indicates that World Café discussions are the most effective

teaching mode for the writing of business plans.

Table 4
Summary of 2x2 factorial design results on business plan writing abilities
Type III Sum of
Source df Mean Square F Sig.
Squares
After model correction 3.9612 5 792 7.117 .000***
Intercept 1614.061 1 1614.061 14499.979 .000***
Teaching modes 3.183 2 1.592 14.299 .000***
Family entrepreneurial
.258 1 .258 2.319 131
experience
Entrepreneurial experience of
1.018 2 .509 4.575 .012*
the family * teaching mode
Error 11.577 183 111
Total 1715.142 189
Corrected Total 15.538 188

*=p<0.05; ***=p<0.001
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Table 5

Simple main effects of entrepreneurial background on business plan writing abilities

Source of
Sum of
Variation df  Mean Square  F value Significant Comparison
Squares
Family background
With entrepreneurial experience 2.962 2 1.481 13.591 0.000 2,3>1
Without entrepreneurial 0.902 2 0.451 3.977 0.024 3>2
experience

Remarks: 1. Lecture 2. Case Study 3. World Café

Table 6
Simple main effects of teaching mode on business plan writing abilities

variation T value Sig. Comparison
Teaching mode
-3.176 0.003 Family with entrepreneurial
Lecture experience > Family without
entrepreneurial experience
Case Study 0.749 0.458 -
World Café 0.116 0.908

S. CONCLUSIONS AND SUGGESTIONS

Governments and universities in Taiwan have already established many courses on entrepreneurship
to encourage students to start their own businesses; business planning represents the core of these
courses. Unlike the vague aspirations of vision planning, the basic elements involved in writing a
business plan include an integrated framework and concrete action. This study differs from previous
studies in that we considered the effects of three distinct teaching modes as well as the influence of

a student’s family background on business plan writing abilities.

Results show that all three teaching modes benefit learning performance. Even in the one-way
lecture method, the presentation, blackboard design, demonstration, and explanation skills of the
teacher still promoted the learning effectiveness of the students. However, the learning effectiveness
of the World Café method was far superior to the other two approaches. In addition, our results
indicate that the entrepreneurial experience of a student’s family has a significant influence on the
effectiveness of the teaching modes as they pertain to the preparation of business plans. Course
instructors should therefore arrange teaching modes to suit students from different backgrounds,
such as th7ose with previous entrepreneurial experience, to increase the effectiveness of instruction.
In this regard, Web 2.0 applications (also known as social software), with their features enabling
open and active sharing, serve as a useful resource. Their application to education can create
student-centered personalized learning environments that surpass conventional teacher-centered
methods that convey information in one direction. The concept of Web 2.0 applications is thus
similar to the participant-centered learning (PCL) case study method employed at Harvard
13
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University. In collaborative learning situations, learners do not complete tasks on their own. Instead,

active participation, joint negotiation, and sharing the process of learning are emphasized. The
means of guiding students to best utilize social software platforms for collaborative learning should

be the future direction of education research.

These findings are subject to a number of limitations. First, online discussions can be conducted
synchronously or asynchronously. The latter requires that participants offer their views within a
designated time period. The advantages of this are that there are less time and space restrictions,
which makes teaching more flexible. The students are able to search for information that will
benefit the discussion. This study employed the synchronous approach in which the students
conversed and discussed problems in a text format online at the same time. Despite the results of
this study indicating that online case discussions and the World Café¢ method are more effective than
the conventional one-way lecture method and the fact that the online discussion platform enabled
interactive discussion, some learners remained observers during the conversations. We postulate
that problems with the online discussion platform, such as lack of interactive audio and video
effects, were the main cause of this passivity and therefore reduced learning effectiveness. We
suggest that future studies enable students to rate one another on the degree of participation and
number of responses so as to encourage learner participation. Guiding students onto the learning
platform does not mean that they will naturally engage themselves in interaction and discussion.
Aside from acting as the leader, teachers must also give proper guidance and feedback without
overly restricting or interfering with group interactions. Only in this way can collaborative learning
work ‘like a symphony orchestra’ as described by Naismith et al (Naismith, Lee, & Pilkington,
2011).

Second, although online learning has the advantages of freedom in terms of time and space, cost
savings, more varied and abundant learning content, and higher learning efficacy, it still requires
that the students coordinate their schedules to achieve synchronous discussions. Furthermore, the
students were divided into different groups each week, which led to time delays during class. With
limited manpower on the teacher’s part, the teacher could not observe the discussions of every
group and could only understand the problems that the students encountered when they posed
questions to the teacher online. We suggest that the inclusion of teaching assistants would make

observation and guidance more readily available.

Third, the framework of World Café method was subject to its own limitations. Except for the host,
each participant must switch tables after 30 minutes. Although the students often remained excited
when they switched tables, which did not affect their mood for discussion, the online operations
meant that the host needed to confirm whether the correct guests had arrived after each switch,
which often led to some confusion or time delays. We suggest that future studies establish a clearer

and more stringent switching process.

14



P 7T FI 2019 0 6(2) » 1-17
DOI: 10.6587/JTHRE.201912_6(2).0001

REFERENCE

Aldred, R. (2008). Ethical and Political Issues in Contemporary Research Relationships. Sociology.
42, 887-903

Ali, A., Topping, K. J. & Tariq, R. H. (2011). Entrepreneurial Attitudes among Potential
Entrepreneurs. Pakistan Journal of Commerce and Social Science, 5(1), 12-46

Argyris, C. (1991). Teaching smart people how to learn. Harvard Business Review, May.

Arias-Aranda, D. & Bustinza-Sanchez, O. (2010). Entrepreneurial Attitude and Conflict
Management through Business Simulations. Industrial Management and Data System.
109(8), 1101-1117.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological
Review. 84(2), 191-215.

Brown, J. & lIsaacs, D. (2005). The World Café Community.: The World Café: Shaping Our
Futures Through Conversations That Matter. San Francisco: Berrett-Koehler.

Burgess, R. D. & Russell, E. A. (2003). The effectiveness of distance learning initiatives in
organizations. Journal of Vocational Behavior, 63, 289-303.

Chang, W. L. (2016). Online training for business plan writing through the World Cafe” method:
the roles of leadership and trust. Universal Access in the Information Society, 16, 313-324.

Chute, A.G., Thompson, M.M., & Hancock, B. W. (1999). The McGraw-Hill handbook of
distance learning. New York: McGraw-Hill.

Finkle, T. A., Kuratko, D. F., & Goldsby, M. G. (2006). An Examination of Entrepreneurship
Centres in the United States: A National Survey. Journal of Small Business Management,
44(2), 184-206

Garvin, D. A. (2004). What Every CEO Should Know About Creating New Businesses. Harvard
Business Review, 82(7), 18.

Gurol, Y. & Astan N. (2006). Entrepreneurial characteristics among university students: Some
insights for entrepreneurship education and training in Turkey. Education and Training, 48(1),
25-38.

Hammond, P. J. (1976). Equity, Arrow's Conditions, and Rawls' Difference Principle.
Econometrica, 44(4), 793-804.

Herring, C., Butler, J. S. (1991). Ethnicity and entrepreneurship in America: Toward an explanation
of racial and ethnic group variations in self-employment. Sociological Perspectives, 34(2),
79-94.

Honig, B. (2004). Entrepreneurship education: towards a model of contingency based business

planning. Academy of Management Learning and Education, 3(3), 258-73.

15



i &4 5T E 2019 » 6(2) » 1-17
DOI: 10.6587/JTHRE.201912_6(2).0001
Hytti, U. & Kuopusja'rvi, P. (2004). Evaluating and Measuring Entrepreneurship and Enterprise

Education: Methods, Tools and Practices. Small Business Institute, Turku School of
Economics and Business Administration. Turku.

Johnson, E. B. (2002). Contextual teaching and learning: What it is and why it’s here to stay.
Thousand Oaks. CA: Sage.

Jonassen, D., Howland, J., Marra, R., & Crismond, D. (2008). Meaningful learning with
technology. Upper Saddle River, NJ: Pearson.

Katz, J. A. (2003). The chronology and intellectual trajectory of American entrepreneurship
education. Journal of Business Venturing, 18, 283 — 300.

Keat, O. Y., Selvarajah, C., Meyer, D. (2011). Inclination Towards Entrepreneurship among
University Students: An Empirical Study of Malaysian University Students. International
Journal of Business and Social Science, 2(4), 206/220

Kirkwood, J. (2007). Igniting the entrepreneurial spirit: Is the role parents play gendered?
International Journal of Entrepreneurial Behaviour and Research, 13(1), 39-59

Klinger, B. & Schundeln, M. (2011). Can entrepreneurial activity be taught? Quasi-experimental
evidence from Central America. World Development, 39(9), 1592-1610.

Kuratko, D. F., Hodgetts. R. M. (2004). Entrepreneurship: Theory, Process and Practice. Ohio,
US, Thomson Learning.

Lambropoulos, N., Faulkner, X., & Culwin, F. (2012). Supporting social awareness collaborative
e-learning. British Journal of Educational Technology, 43(2), 295-306

Lyn, C. (2011). Designing a Public Conversation Using the World Café Method. Social
Alternatives, 30(1), 10-15.

Masoln, C. & Stark, M. (2004). What do Investors Look for in a Business Plan? A Comparison of
the Investment Criteria of Bankers, Venture Capitalists and Business Angels. International
Small Business Journal, 22, 227.

Minocha, S., Schroeder, A., & Schneider, C. (2011). Role of the educator in social software
initiatives in further and higher education: A conceptualization and research agenda. British
Journal of Educational Technology, 42(6), 889-903.

Mwasalwiba, E. S. (2010). Entrepreneurship education: a review of its objectives, teaching methods,
and impact indicators. Education and Training, 52(1), 20 — 47.

Naismith, L., Lee, B.-H., & Pilkington, R. M. (2011). Collaborative learning with a wiki:
Differences in perceived usefulness two contexts of use. Journal of Computer Assisted
Learning, 27(3), 228-242.

Oosterbeek, H., Van Praag. M., ljsselstein, A. (2010). The impact of entrepreneurship education on

16



P 7T FI 2019 0 6(2) » 1-17
DOI: 10.6587/JTHRE.201912_6(2).0001
entrepreneurship skills and motivation. European Economic Review, 54, 442—-454.

Parker, S. C., van Praag, C. M. (2006). Schooling, capital constraints and entrepreneurial
performance: The endogenous triangle, Journal of Business & Economic Statistics, 24, 416.

Russell, R., Atchison, M. & Brooks, R. (2008). Business plan competitions in tertiary institutions:
encouraging entrepreneurship education. Journal of Higher Education Policy and
Management, 30(2), 123-138.

Sanchez, J. C. (2013). The Impact of an Entrepreneurship Education Program on Entrepreneurial
Competencies and Intention. Journal of Small Business Management, 51(3), 447-465.

Scarborough, N. M., Zimmerer, T. W. (2003). Effective small business management: An
entrepreneurial approach. Upper Saddle River, NJ, Prentice Hall.

Schroder E. & Rodermund, E. S. (2006). Crystallizing enterprising interests among adolescents
through a career development programme: The role of personality and family background.
Journal of VVocational Behaviour, 69(3), 494-5009.

Souitaris, V., S. Zerbinati, and A. Al-Laham. (2007). Do Entrepreneurship Programmes Raise
Entrepreneurial Intention of Science and Engineering Students? The Effect of Learning,
Inspiration and Resources. Journal of Business Venturing, 22(4), 566-591.

Tunstall, R., & Lynch, M. (2010). The role of simulation case studies in enterprise education.
Education & Training, 52(8/9), 624-642.

Vanevenhoven, J. (2013). Advances and Challenges in Entrepreneurship Education. Journal of
Small Business Management, 51(3), 466-470.

Wang, L., Prieto, L., & Hinrichs, K. T. (2010). Direct and indirect effects of individual and
environmental factors on motivation for self-employment. Journal of Developmental
Entrepreneurship, 5(4), 481-502.

West, J. A., & West, M. L. (2009). Using Wikis for online collaboration. San Francisco, CA:
Jossey-Bass.

Whybrow, A. (2005). World Café Discussion. Coaching Psychologist, 7(1), 77-82.

Zhao, H., Seibert, S. E., & Hills, G. E. (2011). The Mediating Role of Self-Efficacy in the
Development of Entrepreneurial Intentions. Journal of Applied Psychology, 90(6),
1265-1272.

17



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

1 TG 2 )ﬁ%ﬁb}éﬁ
The Well Being at Work Place : A Systematic Review

3k
Bz L AF R SRR A TSRS
Ching-Cheng Chang
Department of Technology Application and Human Resource Development,

National Taiwan Normal University

i#* &

11T %ﬁf\‘ j\B EORIEE R AR "t’ﬁg&ﬂbz I ,uﬁﬁ';ﬂfﬁimmﬂ ’X:lf:”fﬁl'fﬁ!ﬁg‘% ’ {%’
ERBArZ &

SIS ML EA o AT Y e BN R B FRARE R
BFRZ -~V RFEEE ~HHEARZ P c TUAIFEFREEFRGHEE R T35

Mt @ 1 TR - B 4 B

—ig
iwa
—

(‘ 4
[}
a\
A
=l
S
)

o tHE R i)

18



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

393

"E¥ & v w2 H (Positive Psychology) shif 3+ & » w5 {7 5 § § % Luthans (2005) #%
Mpe 2o i A1 BRN Aol g4 BEAT > TaRL1 AR &) & MD

?*ﬁb"—i—]ﬂ?,

ETTRS

e ILE P R R L F ik ¢ o d MR B 2 BB RSN

R %1 iven

’

DRI R RS o LR K ERE BT LB R A R
iR & RenB 5 @ CRERE: R Ifﬁ] fe® 3 & &84 (Money, Hillenbrand, &
Da Camara, 2009 ; Donaldson & Ko, 2010) - #]* » ¥+ 45 (well-being) £2 $-% (happy)
TR A [ﬁ%t‘ o i S Ak 1 I EAGR (work well-being ) c34p B 4 &2
B R BRE AT 2 B 34§ hE AR (Fisher, 2010 ; Bakker & Oerlemans, 2011 ;

Dagenais-Desmarais & Savoie, 2012 ; Xanthopoulou, Bakker, & llies,2012 ; Pawar, 2013 ) - z

3

F_k

B d Behler 2T 0 1 2R e MR IR L P R £ R 5 AR W

BHRPEENES  cHIEHR . L IFTEARR AR EL BT «kmﬁe,éé;f7 - ( Wright,

gz

Cropanzano, Denney, & Moline, 2002 ; Wright, Cropanzano, & Bonett, 2007 ) B & & —%" ¥a1ir:

v

AR NT R E G LS GRS B2 B Rae g MR 5 R % 2B R

2GR THE TR T F PR AT E reath ) § o s 74 5 F 3% (eudemonia)
B -5 (hedonic) A fE1 & 7 o d MR MHA B2 > VRENE - RBEF L PDE
WAR L T AEHP PG FRETEAL R P F G E T iqi-%—ﬁ—'ﬂk TEL A
#_+ % (Dagenais-Desmarais & Savoie, 2012 ) -

B1 e MR AT e B LB S L R o B EE T
Bakker 2 Oerlemans (2011) = * r2 g 3%k #573] (The circumplex model of affect) * fZ§# R
11 (4R » BH AR I FIHRIDIR S L » BRSO Y wHp Lo
1ERFIB AT T ARG L 7RI AR oL B4 (involvement )~ £- % (happy )
FHITAT e T Mo 2 TR - AR RARE o LS I TRAR - &

19



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

@ " = A % 49iF > Xanthopoulou ~ Bakker % Ilies (2012) 323 1 i¥ 48R - f8d MA 2
FARE G RRR G > ¢ 7 11T BRI EZ IR BT EiE HE-
24323 (broaden-and-build theory ) hdish» 5 1 T 2AGR PFEF T HRIET L <22 5 037
AR EEr e FELBHEE XD LiHR 4% %2 (Fredrickson, Tugade, Waugh, &
Larkin, 2003 ) - Robertson £ Flint-Taylor (2008) r/ 4§ & - 432 % & AA# > 457 1 (T 45

AP AL (TR oD RS AEiBR E BRI ¥ > Fish (2010) 3235 1

AR AL G R LG HEPARGTE TR RS BWEL Fohr e GRS EX
s R T (flow) s > P RE AT WL A R KFE 1 FmE -1 w52 %

St ;@gg‘;ﬁ.}ﬁ; CEEAIw R AT MORSH% -

/\7

R o 7R B FRG B R A R S R & 325 (Dagenais-Desmarais & Savoie,
2012)» x4 R FLE I3 (grasstoot) #-1 (THARE 3 5 BHEI Fi o » % -

¢

g

Nud

ST BARHS L ICHE AR G 1 T i AR kg
L R el Feh s B LR o SR E R TN FAFE DF Rim s L B TR E
R L o iR AL B Y chp e # 7 0 BRSO TR A AL
e TR s Rptp PR FRXIIFHI TS ERL AR 2 P A e
IR EREERAF L TRARE § L iy e 2 e FL F D T RS o 290
AEABPIER FRATARRE T FORERE-2HTAAE 0 L TEESTAAE LT RATAE
RFBOESY > RBER T 4G 35 2 (Culbertson, Fullagar, & Mills, 2010; Slemp &

Vella-Brodrick, 2014 ) -

1 ITHAGRE A B AT (TARE Y é_ﬁll%«*fr:sﬂfﬁé"‘v BN E S AER R ASEE
FPRABREBEARRETEINE G A o g > A7 e SRR H1TREE EE8 -
-~ ﬂ;kfw&

FRAMAa N A EAREE pALIERFPREE RSN TR RAHZT R OTARR

( Brunstein, Schultheiss, & Grissman, 1998)» + # M £ 46k it F &~ > 5 P 8 B p

20



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

Lfe s 2 R E - RO E I IERE R K AR £ {4 4% B oKasser ¥ Ryan(1996)
REBRTALPNAETRZAAT R HI B E ROBIHTAER AR LS § A BB
Folk > pARE B AR AEBAEN LG P BT LBHE AT &S HTARE

R A E R LR EE FRE AR ] 4

LR 1 ieagd P FERRHTARL T - LIRS AL FFE Rt
Fend v 2458 7 £ % B 5 (Bardasi & Francesconi, 2004) ; p d BEI iF?{ Rl¥Es 3
% ik X (Blanchflower & Oswald, 1998 ) c A1 B3R » 4 FR AR EIPF2Z Tl 2 &
REUA . af@hdts > 2 FBRLRAEFLFLEA B4 - LRERAE 2E05 ,E.Eirf
¢ Fl5 1 gL @ "% 1 (Luttmer, 2005) o

RN ES

Jor HOTRARR TR E 2 XA R A KWL HARLSEN %o R 0 B A

B T A AR A e e e g 1S B ER T A 3 R Tl

<

i

4 (Diener, Lucas, & Scollon, 2009 ) - Clark ¥7 Oswald (1996) %3 » F T #F R p & R 5 L
HEok REFFF T AHFFREHE AR LA FLEo FRLAS Fla )
1R RFT RN L AL RS §EIIBER ECe R B K L E R

A ‘R
HERAZR 0 GBI R R RARE ) F EARY RehE & (Basterlin, 1995) -

T o~ A BERE TR
Pane 3T ETGER CBFEAEAFHEIARDERME - F A LN AEM B

B4 % 508 (Cohen & Wills, 1985)- 3 ¥ 3 s A M i ad Lufhsy A €81
L BTG A e AR 0 B R RN AR D ] R AT R T

1% 48 o Ryan % Deci (2000) # 77 % % B 2 enf £ 2 A5 7 % Z) 0Bl B4 > 45 ik € B

Geie MABAL € J2ff ~ T 2R EMBR o s> MPFIFEA 2 FF 4+ §H1 7%
R A FE Pt KT B il > 3R G kE T HOTAER ~ B 2 RN

( Creed, Kramer, & Tyler,1996 ) »

21



PP L4 KT 2019 - 6(2) * 18-31
DOI: 10.6587/JTHRE.201912 6(2).0002
I~EHAE
PR Al REFRELEYRE TRHMAIAE RFLIRFUE IR A E
iT% 45k (Herrbach & Mignonac, 2004 ) - @ ERATZE

S OMEE B 2GR LI 4p M (Helliwell, 2006 )

Spector & 4 (2004) 322 1 ¥R+ kp 1 FRAEL 2 RS 36 > bldrRE A B4 ER

*ﬂ‘u

i P B AT E 1 -l R AR R g~ LB E g Ao 4
Hi1iFen¥4p2 2 0T % o § BAE 2 L1 (T AR g > RS L ST S e P

M4 EHm R EYE Ti5R (Fairbrother & Warn, 2003 ) -

B~ 1 T2 AFR 952 1B
FRIERAEE Y] AL H BHERE DT T 2 1 TR FFA S
m TR A & A AP ML -
-~ B A ERFFREE (Person-organization fit)
1996 # > Kristof & 1! i ¥ e S fe e & > B LB WG s 5 BRERE
RN R I FHEI e o5 e Je g enAp i R B T A r}*ﬂﬁﬁofﬁ g fite

SRR G HI FERA G ERA KA 0 R B2 AR 0O AR M (TR

=

RS A S B BB I AR ER g B oo Y i%«fe\;;u o if fe F e

SE RBP4 R E RS ST 3 o A B

[}

ERERM %o m b ITH N
W2 T oop AT ( Self-determination theory ) 5 — fE~ 24| » 7 fE i fe Mdo e
PR TEARR 0 380 BRI E B Y 4 25% (Slemp & Vella-Brodrick, 2014)
hp e e g fez hendp AT Y o BT B IR B fe (P-O fit ~ P-G fit & P- Jfit) &
EEFE e wR T BRSSP AR e ( Ahmad, 2012 ;
Ahmad, Veerapandian, & Ghee, 2011 ; Bakhshi, Kumar, & Rani , 2009 ; Boon, Hartog, Boselie, &

Paauwe, 2011; Chang, Rosen, & Levy, 2009 ) -

22



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

= ~ 1 * & £2—FHH3F] (The job demands-resources model )

Bakker £ Demerouti (2007) #-1 (T3 jeF » 51 (F L 2 1 (5 F k- A9 » 1 FF kR
HARFTE R 1y 4 A1 (et gl > U Z R K AA A CTEE RPN H A o pvh o 1
Tpihe BB A TR M A F 0 iR R 11 Tk ek in (Bakker & Demerouti,
2008) % 1 R FRFPE L N HI FERERZL D G R o A FER B AFDE AT
o et ehp KA G > R KA - IS 2 .

Bakker (2011) #-} st 3% 2 chFRAL S 1 iv% ¢ (job crafting) > £ 1 p # 12 fiikic
$1 TR K1 (FF kDL 48 A R (Tims, Bakker, & Derks, 2012) » #B~3 4c 1 i 5 i ~ 3 4

B F PRILENT (PR 0 SRS AT (PR RE S S Y T e (R KA D A

ARl oo LIFRE T EDNA BT EE DR % 0 A2 1 iFiE s 0w
BAE TP BB T4 (Wrzesniewski & Dutton, 2001 ) »

B pRATHRI PR R RPB L (TR A 2T ERE A ER R
SRR (pAaSEEPRE ) REFLF 2 ROl FRIVKE - HFFIERFEER
FRAFEED B R GR B XM ZBKELRY REFARL T 6 Y 57 8

B 4rag ek o

L~ 2 e imR il E
- ~ Ashkanasy #3p| & * ;%

Ashkanasy (2011 ) 3% % R i BFET D T R FRE e H - BRI NI
WA e T FE 1 FEARY D w I P BB LR B S
BHEFE RO L R AT €T iv ) %2 M BRLIF DI g & FF

KL F Bl 2% S o Do FHAHMER D BT > B8Y I ks Bail o

23



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

» Fisher rip| £ * X
Fisher (2010) #-%4gg coipl & 4 5 fypdt ~ BHEE L= 300 « P £ 41 (7% 2 5
BRI FEFEOER PR B - ARt o B G ML BT FRAEL £

Podrl TRIAAE TR RKFLEHFFTHREE - H ;w]é‘.wﬁr'l_?ﬁ]ﬂ?_‘élfi’,f@_i‘%‘i/éﬁ B EAGR o BIE N

Y
\\\

MESEIPp AL G B BRI FEMERI B ALk gy B R R

R SR L wEAE SR A B AR - 2 T P T eE o K
Lr e BROBME L s 4

M1 TRARE PR R R
Fisher (2010) 35 » 1 ¥ %45k # it & B

A
Feoat s FI 0 R4 1 TRREHA L B AT P AAF B o M

—\
N

1ERBEAELHRBES W IF e L bR A2 B Pl BPE 4 g

B R @R eniE A o
- ~ ¢ a2 #3) (Spillover-crossover model )

Bakker ¥2 Demerouti (2013) 2% > B eh1 (TR 2 € *HE 1 Rped FAEE > LA
€3 & BIRLE T o PRI EA TRAEE > hEAURE 2 AR 2w 0 ¥ E AR
WA R > @ R BRI b BT DR R - F D TR R RIES kR &

"L ITR KA 1 (PRS2 K g R MRS B

\x‘m

([

Rl

=%

EN

ik

el

=

. RI'{\
.l BN ﬁ
1

N

b2

N

e

FRHEFAFRE e B LB HAWBES PR S KIS0 kg0 1 IEF R
PR TR BR E R MU RBES E R I 6 3 F o B R AR o 7 B AL ¢

LEEALE RS AN G BRI AL (TP L G 8 f 6 S R 8 3R PEiE

S A ERARL HESE LR

)

Pave 3T HET T FABRd 1 TR ) o o E - st (Bakker, Demerouti, &

Burke, 2009; Shimazu, Demerouti, Bakker, Shimada, & Kawakami, 2011) ; 4p 5 7> & 3 #:§F

24



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

TEF Tt L > HE D L ERERY L Bt SRR S PR BER 0 BT 1

5] flernt @ b FE -2 2 i 42 (Rodriguez-Muioz, Sanz-Vergel, Demerouti & Bakker, 2014 )
NEETLITERENADEpEBOEERE R Fpt A L S a2 B B R Ry R

B R 1 iF-p A e H F (work-self enrichment ) £ 7z~ p 24 g 3§ & (family-self
enrichment) 541> 5 % 4 R 6 it £ i@ ey DR L i § (Demerouti, 2012) -
w ik TR ool el B BEb) S 0 3 R AL (TEESNERM S 4 FP UL
BT D BRI AL Z H 1 (TH-T BT B L (THAT I g B o

B RFeF Rt HEE R i TR NRAR R o b B
WHlE TP > BRI EBEFA A OBARERE X EXIBGEEETEE > &
ehik ¥4 (7 5 (Bakker, Demerouti, & Schaufeli, 2006 ) 2.5 — B3 % ¥ Rl& 7 B 1 g1 (7

FHEFDRT AL TG BT 5 é"a‘%éﬁﬁu T e gt ARk F R ERFE X
i
o AR THTE R 1 TR AGE BRI B RIFF ORGSR 0 £ T B R

1 ERARR e > BRRPEE Pl TAR oA BRORIEL FE o 2 FL 1 TRARR HE

i cd I e nflet o L fribenFaeM B MF B K ISR B Z FUed | ah1 (vEiR

1 ERARR 0 A ARl s 0 2 LR 1 F M TP R A S F TR L 6

\‘&‘r

ZPIBEY Ik 1P B R TR PRERE RS

§
R L MTRRERY B 3 @@ﬁﬁﬁi%%%’@%éﬁi%%%*é

e EeM GRS ARG R A R TRAEE c BRFEE TS L E > £
BV a aBAfimRp hiF-1r 03 L_”g ELNN G BiEommAd 1 F'i;‘i—gt FIELE B
m_é ?Eﬁ LY 3 ME LA 8 2ARR P AL o Gavin 22 Mason (2004 ) 3% ) = gh5 /& 4o fs

25



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

Fo o1 FLRAFRIFELER 2 RAIRTIREE TR ¥ 0 2A5E AR
€F L3 iesd ; 5= ‘B?«kf@izﬁ,ﬁl AR ML T (Eand g 2 o Tt Jg
R1ehil (T34 7 2 A F e~ £ & ehg & (Cameron, Bright, & Caza, 2004 ) > 827X i #8 ch%

5 7 fiig*"pa ’ 4 E#é?li%k?i,«é}ﬁi%}%dﬂ&ﬁ,ﬂz ‘F}ri\:’" IJ§_3§5aj {;B}ﬁ

FHFARE DE-ERE R RGERT 1 THAGRE NG AR T Y AR
RREEE BT A BN UL S 1T RARR S T F R 0§ S A R
Rp ek ApABFE Y h T FRARRE &Mt Bt (TR AER L e dpiRkaaT g Y o B

Tl

=
i
Cm\:u
W
%
\_.l

FRBERBFOFEFTRE AR BB o RS B AR TR B

N

AR Lo gt R IERARE DAL PR ERF LD FTFELT ok F 2 (F
Gu

1
BARE FABE ~ HB 1 IFE kM aggm g (Proudfoot, Corr, Guest, & Dunn, 2009 ) » e %
WK SN HAT T A A A o RSP AT (FRARR M2 B B o 1 (FRARR
Wi %9 B0 Zhe NAMHmERKE > B 13 X7 R F a3 r 1189 » g ek i
R T R e PR A ] w4 B 4 eha (T4 0 A% B2 45 £ (Bakker,
2001 FRLEFRFRERAFL TRE AT EF R ERDIFEIR>TELE7 R

R AR A FZRFELNELD 2w nllcdp AR (TRABR L HEEH S %o

26



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

34

Ahmad, K. Z. (2012). The mediating effect of person-environment fit on the relationship between
organisational culture and job satisfaction. International Journal of Psychological Studies, 4(1),
91.

Ahmad, K. Z., Veerapandian, K. A., & Ghee, W. Y. (2011). Person-environment fit: The missing
link in the organisational culture-commitment relationship. International Journal of Business
and Management, 6(11), 11.

Ashkanasy, N. M. (2011). International happiness: A multilevel perspective. Academy of
Management Perspectives, 25(1), 23-29.

Bakhshi, A., Kumar, K., & Rani, E. (2009). Organizational justice perceptions as predictor of job
satisfaction and organization commitment. /nternational Journal of Business and
Management, 4(9), 145-154.

Bakker, A. B. (2011). An evidence-based model of work engagement. Current Directions in
Psychological Science, 20(4), 265-269.

Bakker, A. B., & Demerouti, E. (2007). The job demands-resources model: State of the art. Journal
of Managerial Psychology, 22(3), 309-328.

Bakker, A. B., & Demerouti, E. (2008). Towards a model of work engagement. Career Development
International, 13(3), 209-223.

Bakker, A. B., & Demerouti, E. (2013). The spillover-crossover model. In J. G. Grzywacz & E.
Demerouti (Eds.), New Frontiers in Work and Family Research (pp. 54-70). New York:
Psychology Press.

Bakker, A. B., & Oerlemans, W. (2011). Subjective well-being in organizations. The Oxford
Handbook of Positive Organizational Scholarship, 178-1809.

Bakker, A. B., Demerouti, E., & Burke, R. (2009). Workaholism and relationship quality: A

spillover-crossover perspective. Journal of Occupational Health Psychology, 14(1), 23.

27



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

Bakker, A. B., Demerouti, E., & Schaufeli, W. B. (2003). The socially induced burnout
model. Advances in Psychology Research, 25, 13-30.

Bardasi, E., & Francesconi, M. (2004). The impact of atypical employment on individual wellbeing:
evidence from a panel of British workers. Social Science & Medicine, 58(9), 1671-1688.

Blanchflower, D. G., & Oswald, A. J. (1998). What makes an entrepreneur?. Journal of Labor
Economics, 16(1), 26-60.

Boon, C., Den Hartog, D. N., Boselie, P., & Paauwe, J. (2011). The relationship between
perceptions of HR practices and employee outcomes: examining the role of person—
organisation and person—job fit. The International Journal of Human Resource
Management, 22(01), 138-162.

Brunstein, J. C., Schultheiss, O. C., & Grissman, R. (1998). Personal goals and emotional
well-being: The moderating role of motive dispositions. Journal of Personality and Social
Psychology, 75(2), 494.

Cameron, K. S., Bright, D., & Caza, A. (2004). Exploring the relationships between organizational
virtuousness and performance. American Behavioral Scientist, 47(6), 766-790.

Chang, C. H., Rosen, C. C., & Levy, P. E. (2009). The relationship between perceptions of
organizational politics and employee attitudes, strain, and behavior: A meta-analytic
examination. Academy of Management Journal, 52(4), 779-801.

Clark, A. E., & Oswald, A. J. (1996). Satisfaction and comparison income. Journal of Public
Economics, 61(3), 359-381.

Cohen, S., & Wills, T. A. (1985). Stress, social support, and the buffering hypothesis. Psychological
Bulletin, 98(2), 310.

Creed, W. D., Miles, R. E., Kramer, R. M., & Tyler, T. R. (1996). Trust in organizations. Trust in
Organizations: Frontiers of Theory and Research, 16-38.

Culbertson, S. S., Fullagar, C. J., & Mills, M. J. (2010). Feeling good and doing great: The

relationship between psychological capital and well-being. Journal of Occupational Health

28



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

Psychology, 15(4), 421.

Demerouti, E. (2012). The spillover and crossover of resources among partners: The role of work—
self and family—self facilitation. Journal of Occupational Health Psychology, 17(2), 184.

Diener, E., Lucas, R. E., & Scollon, C. N. (2009). Beyond the hedonic treadmill: Revising the
adaptation theory of well-being. In The Science of Well-Being (pp. 103-118). Springer,
Dordrecht.

Donaldson, S. 1., & Ko, 1. (2010). Positive organizational psychology, behavior, and scholarship: A
review of the emerging literature and evidence base. The Journal of Positive Psychology, 5(3),
177-191.

Easterlin, R. A. (1995). Will raising the incomes of all increase the happiness of all?. Journal of
Economic Behavior & Organization, 27(1), 35-47.

Fairbrother, K., & Warn, J. (2003). Workplace dimensions, stress and job satisfaction. Journal of
Managerial Psychology, 18(1), 8-21.

Fisher, C. D. (2010). Happiness at work. International Journal of Management Reviews, 12(4),
384-412.

Fredrickson, B. L., Tugade, M. M., Waugh, C. E., & Larkin, G. R. (2003). What good are positive
emotions in crisis? A prospective study of resilience and emotions following the terrorist
attacks on the United States on September 11th, 2001. Journal of Personality and Social
Psychology, 84(2), 365.

Gavin, J. H., & Mason, R. O. (2004). The Virtuous Organization:: The Value of Happiness in the
Workplace. Organizational Dynamics, 33(4), 379-392.

Helliwell, J. F. (2006). Well-being,social capital and public policy:what’s new?. The Economic
Journal, 116(510),C34-C45.

Herrbach, O., & Mignonac, K. (2004). How organisational image affects employee
attitudes. Human Resource Management Journal, 14(4), 76-88.

Kasser, T., & Ryan, R. M. (1996). Further examining the American dream: Differential correlates of

29



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

intrinsic and extrinsic goals. Personality and Social Psychology Bulletin, 22(3), 280-287.

Kristof, A. L. (1996). Person-organization fit: An integrative review of its conceptualizations,
measurement, and implications. Personnel Psychology, 49(1),1-49.

Luttmer, E. F. (2005). Neighbors as negatives: Relative earnings and well-being. The Quarterly
Journal of Economics, 120(3), 963-1002.

Meyer, J. P., & Maltin, E. R. (2010). Employee commitment and well-being: A critical review,
theoretical framework and research agenda. Journal of Vocational Behavior, 77(2), 323-337.

Money, K., Hillenbrand, C., & Da Camara, N. (2009). Putting positive psychology to work in
organisations. Journal of General Management, 34(3), 31-36.

Pawar, B. S. (2013). A proposed model of organizational behavior aspects for employee
performance and well-being. Applied Research in Quality of Life, 8(3), 339-359.

Proudfoot, J. G., Corr, P. J., Guest, D. E., & Dunn, G. (2009). Cognitive-behavioural training to
change attributional style improves employee well-being, job satisfaction, productivity, and
turnover. Personality and Individual Differences, 46(2), 147-153.

Robertson, LT. and Flint-Taylor, J. (2008), ‘“Leadership, psychological well-being and
organisational outcomes”, in Cartwright, S. and Cooper, C.L. (Eds), Oxford Handbook on
Organisational Well-being, Oxford University Press, Oxford.

Rodriguez-Mufioz, A., Sanz-Vergel, A. 1., Demerouti, E., & Bakker, A. B. (2014). Engaged at work
and happy at home: A spillover—crossover model. Journal of Happiness Studies, 15(2),
271-283.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. American Psychologist, 55(1), 68.

Shimazu, A., Demerouti, E., Bakker, A. B., Shimada, K., & Kawakami, N. (2011). Workaholism
and well-being among Japanese dual-earner couples: A spillover-crossover perspective. Social
Science & Medicine, 73(3), 399-409.

Slemp, G. R., & Vella-Brodrick, D. A. (2014). Optimising employee mental health: The relationship

30



e RN e 1) 20195 6(2) » 18-31
DOI: 10.6587/JTHRE.201912_6(2).0002

between intrinsic need satisfaction, job crafting, and employee well-being. Journal of
Happiness Studies, 15(4), 957-977.

Tims, M., Bakker, A. B., & Derks, D. (2012). Development and validation of the job crafting
scale. Journal of Vocational Behavior, 80(1), 173-186.

What is psychological well-being, really? A grassroots approach from the organizational
sciences. Journal of Happiness Studies, 13(4), 659-684.

Wright, T. A., Cropanzano, R., & Bonett, D. G. (2007). The moderating role of employee positive
well being on the relation between job satisfaction and job performance. Journal of
Occupational Health Psychology, 12(2), 93.

Wright, T. A., Cropanzano, R., Denney, P. J., & Moline, G. L. (2002). When a happy worker is a
productive worker: a preliminary examination of three models. Canadian Journal of
Behavioural Science/Revue Canadienne Des Sciences Du Comportement, 34(3), 146

Wrzesniewski, A., & Dutton, J. E. (2001). Crafting a job: Revisioning employees as active crafters
of their work. Academy of Management review, 26(2), 179-201.

Xanthopoulou, D., Bakker, A. B., & Ilies, R. (2012). Everyday working life: Explaining
within-person fluctuations in employee well-being. Human Relations, 65(9), 1051-1069.

Xanthopoulou, D., Bakker, A. B., Demerouti, E., & Schaufeli, W. B. (2009). Work engagement and
financial returns: A diary study on the role of job and personal resources. Journal of

Occupational and Organizational Psychology, 82(1), 183-200.

31



PP 44 KT ) 2019 5 6(2) » 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

SRS OFLERFRFL AR LT T SFY

Research on the Construction and Maintenance Platform of
Constructing Preschool Theme Network and Teaching Plan

IR - b Sl S G - S
Yu-Hua Wnag
Department of Education and Potential Development

National Dong Hwa University

B2
%Q@ﬁ—&ﬁ%ﬁw{?aﬂmﬁﬁﬁ—%Fi’ﬂﬁﬁ%ﬁ*%g@?i
A 1T T BF A E 2 DK 7R & &M o 2y 3R
&2m7&@ﬁﬁ#%ﬁﬁ%%%ﬁ%ﬁ*&ﬁTﬁﬁ%‘ﬁﬁ%%ﬁg%%ﬁﬁ%
Sqetd 0 G aig$ﬁ%§%$oipié?%ﬁﬁ%‘ﬁlﬁiﬁé%’@
FARAFAMPEICREI L HEEE T L FE PG RF RS A HEfoER K
Xo@m 2V AT S A% o AT 2 PHP B » ¢ 7 i3 fried k% - 95%

7

\
(w.

AR EALINEE Y M R R SEY O i SEB IFFE 2 20
FPHREARMRAE & AR L OFIEETRKEZ HEE LT T LT FH
2R onE o et F L dR X #0523 (Technology Acceptance Model » TAM) 4~ 47 # #
By P 2R SRR R —%"E FRLABFT LA
HELPIHELR T FATA L ARTF Y BRFLDFT A5 3% 2FFLF
AV AR AT% e T LA RERFEA R TR B R E G SRR Os
B0 22 BT OREIR c ARAT 2V UK g AR N R KRR S
FERAAPN FREH AR BRELE AR EHHE -

Mt @ 2 9F - L4Eie s &3

32



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

IR

KIVUBAPIA D 2EAe a2 0RkTE-HRT DR %O I -
BADEAPFD oA R -FTHFE CFHAARLE RETFENFAFESLERER
(R %% °1995) 43 2017 # 3 % 11 p p gef szt e (P Fedn a3 A 2017)
dod 119702017 & 20 RAR S Byt v o R Y 1 EE A 5L 4T #7336
% @ E B K FRARA DG 1331%d 30 4 v Bipane o FTHET X E A Az
hEAr s Fal Tk RPEELE S FRBIAADS EE L F R E L

FH G RENES FORA P RGPS 0 TN E S Y DREG R R DML

% 1.1
#»EH~I1FHZE EEL 2 A v B
E # A PoA T fiE A
% & (0-14% ) 3,133,699 4 13.31
1 ik (15-64% ) 17,271,093 4 73.36
& (65,10t ) 3,139,397 4 13.33
L2t 23,544,189 « 100

FA KR P M A 2017 £ F 10 ¥ P oFiLIt i 4R o
http://www.moi.gov.tw/stat/news_content.aspx?sn=11735 -

IR FHEERFPEH T RB AR R THRD LR (Aol
B R 2017 ) drd 1.2 77 0 JE 2012 E B 43 2017 &# 47 > & Eenfd 4 oA
vORE A ARES > 2017 &£ 47 ﬁ%kﬂ:» e 2017 & 37 F A 0.11% 5 v 2016 £ 4 2
7 FA0.74% 2017 # 1 3 4 ’9%&:%‘;’4&’@20163 124712 0.69%: i
BFHETFEACTH S RREFRAERY 2SO0 HE BRI FIM RS
DO E AR LREREFPRBREE

33


http://www.moi.gov.tw/stat/news_content.aspx?sn=11735

Pk 44 T A
DOI: 10.6587/JTHRE.201912_6(2).0003

% 1.2
¥4 AT AR KR

2019 5 6(2) » 32-59

£ ‘\]].F;%,:F w fy 4 jI‘JD—Ti‘F_Jﬁ
101 & T 35 19,436 11,341 10,860
102 & T 35 19,587 11,445 10,967
103 & T 15 19,705 11,535 11,079
104 & T 35 19,842 11,638 11,198
105 # T 35 19,962 11,727 11,267
106 & 1% 3 47 19,935 11,694 11,239
37 19,937 11,692 11,237
47 19,943 11,693 11,242
106 # 1% 3 47 20,020 11,760 11,316
37 20,022 11,758 11,313
47 20,030 11,757 11,325
R (%) 0.04 20.01 0.11
PRt E R B (%) 0.44 0.55 0.74
KE LR E B AR (%) 0.43 0.57 0.69

Y E

f”l}/’tf’bf_;“' 3}?.;1?@ ’

2017 # 57 22 p 3@ 46

http://www.dgbas.gov.tw/ct.asp?xItem=41322&ctNode=4854&mp=1

s}"l%]}\ FT R ﬁfu“:"‘)i 2017 & 3 ”
ST 0 2012 & B A 4 A
0.24k° 5] & % & 4 ¢ g

EowRvy gL g o

11 p enk

st 21
‘/LAF

R T ARE > 2016 £ 42
B R E S @iy { EAMRA Y A

IR o4k 2L

(P pe?

~/L4‘-_v

Fw 0 2017) > 40 % 1.3
4 & 8.86mi 2015 & B

U3 AT

% 1.3
BT A
£ ()= S E k()0 SR S #2425 (%)
LR 101 # 23,315,822 229,481 9.86
LR 102 # 23,373,517 199,113 8.53
AR 103 & 23,433,753 210,383 8.99
AR 104 & 23,492,074 213,598 9.10
AR 105 & 23,539,816 208,440 8.86
105 & $ 104 & 3§ #ic 47,742 -5,158 ©@-0.24
LR 106 & 1-2 7 23,544,189 30,372 1.29
S P10 Kk
2.0 % :}ﬁ P A 1
FTALKKR P BRI R0 2017 £ % 10 B P T 4R

http.//www.m01.gov.tw/stat/news_content.aspx?sn 11735 -

34


http://www.dgbas.gov.tw/ct.asp?xItem=41322&ctNode=4854&mp=1
http://www.moi.gov.tw/stat/news_content.aspx?sn=11735

L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

d R RR > RS IRER TR R 2 m’eﬂz“%fza;i/j&
£ 85 57 R é;w“ét»%]mfw‘o%“%)rff’r*”ﬁ%‘u? w (R WS e 2016)
drd 149577 0 105 8 & RSB st % amF 6,310 B KiERiEL R 47,182
Ao g4 3 492781 A o REBALI A F - RIERIRIAA R RAE 11 %4 o5 %
R TEBRAMAERLT (KT 2018) 82Kk T AM3IKB T T - HEIRE
LR 29 An E o PR 2 ERERBAR I3ARMI I WA EW ST
Ao F - RIS A R #2164 0 FoRF 2K IR A R (KT 8:2018)
PRSI A B EIRFEA B enT el K 10 1] EAp R ih e T E K EAE B R A AT
A4 » 2 FARERG > BRI EREFRT - HFEAR Y TFEFRT 2
FT 1T A ARBAEFCA S DL R AAHSELR -

% 1.4
105 § & B % f2 Bl %
Hi~:F: A
M% B
B # 6,310
REIRIE AR K 47,182
F £ #i 4,228
¥ b # 12,477
ERUE S 27,387
BAI0 SR B A i 3,090
B R 15,758
244 i 492,781

P LFAEED 2016 110 1§ «

FH KR RTIWIP R (2016) # FAFIPLR-F KK 2 % o
http://depart.moe.edu.tw/ed4500/cp.aspx?n=1B58E0B736635285&s=D04C74553DB60C
AD -

A B A TRl de@ 1.1 977 K5 P RFRE BEFes % 0% £
BERPAOREER RS RER RIS T R RIS KRR F R
A % ii—?‘)l%m;cf;’ré TE o 2y AR F R OEREREF > BFRFT 6
KEEH D s OF 280 BTk AR SR FEE RS > FY A 7
BERARY > T KFEAR LT EI PG REL Do

)

35



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

B 1.1 %4 | - % 1 (7

»AFE - B FEAY O AFTRIERES - BEFE FREADEIITLINAL
BT ALBRNL I TE S AP ARAE TR SR oEFELEA kTR
FEPEFTEFERIT LD G £ FF (2016) & 2T icdkBEd o Bp 7

g TEmwERagFn gokRd ) hRFHAMMPERE AR FY o B EIEE

AT NIRRT RD S DR F RN 4 o PREY N RTREIE RKT

hET B o
FrePpar o

BTN (2017) hx QF K FEB AL H D B KA R S Rk
P EhE AR RARY > T IR R KEAR T MK o YK
AR BREL DS

EFOPREY TR SRAEALS - WY PR
*%Eﬁﬁ%ﬁ’%ﬂ%ﬁ@A“”%”ﬁgﬁﬁ?ﬁ

AR R KA S 0 F R A g e b &ﬁ%%&ﬁﬂ“Mda
FPAKRE . CEOREAREY OB RARE KEY AR DR
8 % Xmind & FreeMind> A fE ez P R X g X A 5@ * B gl 2 o
EARZINEE HEELFER > KELRFELERTHDRAE > 1N KRG B

36



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

ARl R ER RS

BN M AR T IR A MRS LR KA RN E SR B A E - XA K
Bhodne AR EAMEH > KEARAZEHR Y 2D RFPLMEEH K K
BBk giE G rihut oo

FTSAAZ D HTFLEAFELFE I DS BRI B AR A
RS BARE R E KA el 1.2t 0 R BEIREAEPRITLTER
MEYHEL? o F R PR ARER FY RER FFIRERENTEY
B A AAIE NG AARDR T > T AP RIHERY A2 REK
WA R p MR M EEE DR % AR KRS A m(F T E%52017)
¢Ar i e p Sk oo

FIIEAY L VNN [ Ry Ve eI eV A ST EIAMN AR IR el MY

syllabus.ece.moe.edu.tw 7T :

2IRHGH R it o SERIHETE

AMBRRRREE | ymagms | oy Trs2Erdcen REEsRsRezessRREAnze || ¥

o Lo I b |

VETTHRMISTT Y TR T REERCTY

FhE. &8 TR

W 1.2 % fa B 3 8 B S Aedy (7 % % A 4T
FHXR : AR KFEEFFLY
http://syllabus.ece.moe.edu.tw/ °
KA F AR RY LB FOEMl > 5527 2 = F R Dy PR T
PFRARZ 52> 1 ITE % 5 » KA KEZFHF KR TR A FER . KF T
RHRERZTIBA > FIREAR KT Foefod WS 4 5% o
FR it d o BT S5ELP w IR R R
(=) 2 HpfrEd R Bu Bl s HELFERT -
(=) AdEediEdhRrEricd i
(Z) ML DLIERELNEFRHE B2 %F L AF o
() B2 R R RF Y 0ORKEEFEME (FTM2017) 7 “TH P %
it e
(1) KFEARORE Tl gE%F ) -
SRS RPN AR RS S AFLME RS hES L T 5 2L
WefrRFhEar - Lo 2 BT aIpds  SET LB FHN

N
(]
=
fisie
5
o

—~ % TN
"‘{Jl? > B =

37



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

FERERE L aN T o ERARGART BRL F AnE Y EH o
MRS AF X
bATEMEE S AET ML 0 ¢ 50 PR EA | R g

HoiB ~ 0 word B N HIE S S B BIE L A RMART L E KIEL B K
oz pod I AILR > WA IR ke T o

—_ 0~ _I',(.;-_sﬁ'% ;\‘.'ﬁuﬁ_

;%agﬁﬁ?%ﬁvmﬁﬂ#ﬁi@uuiﬁéﬂw’ﬁﬁ%ﬂﬁﬁ?ﬁﬁ’
MR LA SR o AR EF L MkaniEaY c FAKI A L3
Fo R A mERY KT RESIOERLR BRI L R B
SRR el B m<§gz IDEER R S 5 N = 2
HREFABLEIF BRERBYROF oS HIME I METTFES (K
T35 2012)

A A e (2016) £ T#F | 2 48% > 4oF 2.1 #77 » * 23540 1
BAKEFHTHESF o NI I RDRHEE AR DT E ARG AR
F TG AR PR B E - RARHR R AL AL R KA
kARG 0 &2

IR

@31

S

LR TRBEAFR Y 2R R EOLEEER > &

W21 "853  i4e7T B

FH &R A% g (2016)-

http://www.aichibooks.com.tw/teach share2.aspx?t=33 o

38


http://www.aichibooks.com.tw/teach_share2.aspx?t=33

L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003
= ~ M word * N %hiE

P Bt cnTh i@ o 5 B iR A Bz Word 3k - 2 e 35 2 2 £(2011)
e At T e R R 2297 0 FEE A EFETA O FRIEL S
£ LE AL RBRFLRFIIRFORNEZ L FEEIAERE oyt F
AN EAFRTRIEZ £ 2L E »FAAP 7 B T i g o

RAVER BEEE REE=E ZEh-E NEE
| |
I
REET
SZE [ = N R
2 &9
HE g9 iy
: EZN babs2
5 & : Fay=
:U I % N\
] wEac = | REEA
I
| |
BEEE? BREE.. Z2EE TEEE waf. EREE
W22 T2, 2 %5eT 3 B
FHRXR: 222 (201187 )e P A K FY -1 TR, 2 &

Y#E AMPAIERTEFIEFEF13F -

¥ b g Word K 3tehde » B eh A AT A 0 J33F A (2009) AT S g
KT RFLC2ZBY ~FF MITZ2AKT > 4B 2357 k&% | ehidgge . 4
FEVRES SR o HE A kE AT RELEWRAY R FI
FHE>IME  BRFLEAIIRDHEE L FEE X LR o F YA Ereh
EAK AR CRRAE LS ALE N RN R o

39



Pk 44 T A
DOI: 10.6587/JTHRE.201912_6(2).0003

2019 5 6(2) » 32-59

W 2.3

r’k%J Lﬁ‘&frﬁ@

TR &K FRE (2000067 ) @S fa T BT LBYE ~FF
MITzZ RRET > PRAEGFELALI 5~ -
MEZER e @F A - X APR e FREATEREIRT o KA R
EEARY LB RFEDLMEREE > KT KRR G v o
= MR bH R E

'léwm"*%ﬁg}ﬁ},\ag%

Xmind-FreeMind % #ic 88 2 4% % 03 V202t

w@zww%J%%ﬁ%%Jiﬁﬁ’iﬁéﬁ%%ﬁ%%’iﬁﬁﬁﬁ\ﬁﬂﬁ
PRE R R LAY B ok AR A e frE R KRR Y Rt B
B P RER > ¥ L 3T FRY AR AR DER LRSS
BREIRGELE LRZFRFLIAS cAFIRF L ORI ETREL hiEY
—,‘L‘:g‘i’\;’iﬁg:‘#"lﬁ”’éﬁsféf?‘l;’—’é?‘h:?(‘i'%ﬁifﬂj* {4}3%:3;&4@/,}3.0
HERH
amgm | PSRRI
BREEE e . e T
PRI | o HiEE | | HERES
B — : TR
BZRNER /| BYIEIEHE | | 2=
rom e g
fFrzmRA = - _ | A o EmmEE
sEnEDE | o FRHMIIR ) )
e FIZRYEY —h
ERBNEE 18! i
I A aTaE
= | BMIREESE
- BMEme | S e
BRABE ~
KEERT . —
HIEHEE i ‘-"I qz'ﬁ%ﬂj(%g
REEEE | A
FEREAES
W24 THxmad | SHBILIERET IR

40



P A A BT E 2019 » 6(2) » 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003
o~ DA EFARILE KR

62 B 50 8 B AR S B 1 R A R IR AR P R S BRI R B e
MRESAFwo g FFERELRIT R XL RBRERE AP L ERRY EH
7 W Bt ?ﬂﬂ? R EAAFIRESER RSB ZHFY (KT 2017)
%’@%i%\mﬁfpﬁcﬁir’ EERRE S CEL It F Ty

RERFGERARFEIN D EH DD ﬁ@w%&iégﬂmﬁ?%qmn’
BARFRBAR N hRESHFASRIKEREZ 04 > BAKFRR S
Fod B QR p R mEd hmdnt HEFRRY -8 KPP F 2 Rk
BoEReE o AT nE Y R SAEE U hEKHEARKSE BBy
DGR LB APREF RS (LT ggi~mgw’muwgmﬁﬁ
EaEHhi+ P& EMAd XFERS PP RRGFAEDREFER S Kt b

T ERFHEY RY i (kP FTFE 0 2016) A AR T EFR T
RO PHIMEAERANKERSNERERT - > GE P KM L0 A
ARG LRTORYT > RH»0HEY > T RKEPHIF YRR Lt g
d oo lRip R RET KR R - BREYSRE f B B2FIED B g
FoFHEAPRT I RFOVHURKTAAHKFEREFY RS B RE R
BiEARY 2 B3 ok Lo g%f»'?]?t#-k}ﬁﬂ:ﬁﬁﬁs;% (=2 ~ B~ 2

24

~

LR~ x>~ A & ¥+ 2008 ) > TPCK ( Technological Pedagogical Content Knowledge )
S KR R p e Z B RAB L SRR P G R
( Boschman > McKenney & Voogt » 2015) c 3" KEFBHITFT A DEY > ¥ 101G
&% % (Brown » Englehardt & Mathers » 2016) c &% % 05 ¥ B > & » HjiFchid
*  (Abbitt » 2011) o $E £ (7 iy 43 { IR * 41§ o

RIFPHAEERTFL ARG EFEYE D2 B RFZEFAY S
ﬁi%ﬁ&%ﬁﬂ%li’%ﬁzjﬁﬁ’%ﬁﬁﬁﬁﬁg,?ﬁﬁﬁﬁﬂ%,g
TAEREEFEFTN o R RERES o

41



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/THRE.201912_6(2).0003

;fﬂ DRERREERIZETAM
ok TERBRESRGT IR

& 5 8/
T —————————

N
sHE oFfER DEEFMeE A

"EREFERRER, TR NESEER

SHnk A R4
ERABYG 51 G5 ARERTES 512 WE{F RS MR E
B2 LR ERRNEE ME 22 % B
BEfEd G _
B DG INE (=003 HE
3 EMEGRRLEESHE ¥ 532 $REASIERHESIHET
YT W
S

mzsl& LE SRR R F BT AW

-

FHRHIXAR: *RPARFEFEHFLAEFA B I BERAFHFER 1L
http://syllabus.ece.moe.edu.tw/ °

PRI EHN LA REDD RH LT L KFRAGEFD TS
FEEOI MO M KE N R RTE SR L S BB AMEOY E
BB M ARK T T BN B R A 420 R AT F R o e
KEARBRERE LTI EZELRT S QRKEEEHLL H(KT%2017)
B MR H o AP EF Y R LR RIHES LI T L 3 ek
THiBELAR - T 5 AR IpRE RO B ET S EIDFAMEAKE > ERT
ML L H AL RAERY BB S AE YRR AF SRR R R
ARERE A RSO HELEEfER RS 2P MK

hpas)

NEE TR 31 RO A

el (2012) AR FHEF R LA AREFRY Gt P 5 B HE
FRAR S ZIR VR A HKRFZEWIRE  RIHT L EFOHEELS
S F i (2011) > PHP hag RuF 2 8 sk & ’ffst%ﬁ? Tk ST A
FREFAL C RFFAALZITEGAL AT FRKFFRIALLS L7 Fehe
i A (20011) g R EF AR ER I B X B B oA
FRFERFARFFERFE DS H » R RKFF 2 L4 2od - kFaoR
AHAE RS ROMEE > ik FERFADL FEFE LRI HT > £4EF
B HBR e R~ o BF T RFEA RS A BRI B
it o td WFRAIL PR AREEEFREKEICFT RN B E T 5 B

BERTORE %S ONFTALFIEFIRETRERSAT > FR2FEFRTR

BE G RTHEBRE 223 (2009) F¥ RS R b 2 B k]
42



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

EHEEE > I G BELERET SR DA BB AIE R 2 R S ¥
BEGFoe > "V F N A e A 222 Y H

BFHDE Rk c FARM Y T REFHHHE DA R
IR Y o R (2017) HwERKTIPM AR
ZHAEFT O FEHAPAKTEE A RH W P R e P E P PEY B
Fegmpe s 28y L L afkFEl AR e RL 283 N HRE(E
Bt o > 2016) > 1 word ViR (32 E 0 2011) s RIS MRS 2 A
MEFALTIEHE > X RN R RARIE R JERAR B2 %
MERREFR APIRF L ORI REZ BIELZ LT T L5 7

Agc ik A R REE AR LV MR KEAR G Ry BRE Ao

2~ AR dep g

&%ﬁ?%*2m7@£ﬁ%%@ﬁ%%ﬁ%ﬂkﬁﬂﬁjpﬁ%&ﬁ@ﬁﬁ%
FALP R KFESFARL H B LR EEREORFARTF L FEL
AL RER NSRS OFILFTRFLBELZ LI L o TR HED
FIEKREA R D1 (Ff

el

A

-~ asRd

TEIRBEEAREFL DGR o SR Frk o 2 ¢5w@
E2 20K EA R S BRAEG EFBR PR D2 ORI R KL 2 Kk
h A

AEG LR IRKE FREESTAL RS AT B TR
TR EF2Z BB LT T 0o kA PHPRE S > ¢ i efoad ki 29 14
B FATHAMSE LR B PEIM B TR BRAMFE
P AR ETAE I EERELKIT LT RARY > KIERFES RE
BRARERFARAHFEE LA AERFLT RS R REE §RTF
BRE- CKREFRERF S KRB RF A RE R KK S AoR 3.0 4T e

-

43



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

ES 1
BARSESR
BATEES
HAEAR O s rmme
X
 EAW BE R
WEE A

HRBEXRAPHERERLFT IS BPFEDHE —

HE2EEFHHES
MAFTHUR © e empz=

HREFHHED

-

s

L mpEnRE
W 3.1 % 2Fitiefrkie HiBd L3 T 2 R

KA R s QR frRE2LHEZ LI T L ZRFARI HIELER
PEE R VEMRDE AR DEE L BRI PHOEE KRR A
Ko e TR FRE R B 3.2 T o

MEEEERNARGBERLE

h

+

L
=

*awn o[ wem

I
BB IR

%52 BIRAE
W32 13 frifdb a3 HIELEI T 20 hEFIRET LR

T R RO S SR A R B U SESE N R R B ot
BAHRFABREEREFENREF > 2 FBAFPEER EREFEFFS L L P
P2 ABrR M ean1 07 2 2B YL RRE R L EAFHE TH2IA kg
EY 2B LETAAFEDAAHA-

N O 3

GABESE RBPH SR REARZRERY ¥Rk SEREE
EERFRI NS TG RErRELHELEEL T L A LT A UK
A R vt R R W R R o AT L RS e s kR

44



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

4

TR RSP Ao B 3.3 ror e

PHEEA R rFL

LS

1 7E 4 B AT 2

B 3.3 % SR nAe

gl

RS

I REREGAEZ A K2 B KEFBE L OX R AL > AERIE AT U AR

=

FRAKTHIEPRDIRNE > LG BB R RER > T SRR
FAROEAF AT TAZ BHALTLF > (TS R S RaK o
AT ANIEERE M R F A GRIET > NG R DAL R

LAY 6 prmeE

Fly
il

HRlo
saiEE
THHE O
P SMERILE
o Sl
PIERIRE
BIAAR
TS
AHEREE e
O Sea
i S8miEE
EmEE {FERNGE O
HEARR

KEFREPRS ¢ Z LM I ME -~ amE
Pﬁ/},‘;‘l\‘:\;{g‘l‘.ﬁ\/‘éi’vfﬁﬁl&\‘gﬁ(ﬁig.f%_\gﬂajiﬁ*%‘(é

g
ESS
B
&
Tk
ks

45



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

% o 4oB 3.5 477 e
REFFREFr ALY  KEAA7T2RBAZ RAERTFERE - 5 &
FTAFLFFIR: fRIEN > HBRIDE - FH AV ZELE > > ERY
HEEY HE KEARTEELRDLIH R EYRETR R Bk L5
EEES s KEART U (K EFT R
BEEHAE— FEEURS | HSEGAED
| e

LEEH ']2017-05-15
THew  [anES | Im& [REEOR ESETEN EEEE [BRNE |

samy |TEE witE &ix

B (3058

1. ymesr@mEn ’ |
2. TEECHER mg;ﬁ:
BEER  |3.EEEENEEH [it-5-112 RRECHRARER |

R [ cEeE Brd e eRaEE -
= EEEE

1. EFREEE—RER  FRAEERES?

2. 2%  EER PHI R B e ? REVEE R R ER ? -
3. EEMETEAR  B-REREARE

4. (RETERFTRRRE -

sz | ZOERE BLEA|GEORA BUSED  BURGE  BENIAG  RERA -

HEHGE

W35 k8 EdxK%x 4B

IR FERFDRE S BRI RFEA R K Fred g @y > 2 xR
DL ERCBKE LR ] EPNREE EAN S DS YL BB EL R 5 A
$HeQFERET ALK

B P85

AFETARLBF L ORI EREIrRI2Z HIEE L3 T L B R R kR
AHETRIAER - T GRE T ORhEIHEETERFRILTY I BERH
BEAANPEET CVEIPSFRAM DS RS AT S XA S AR
EBL S AnB Y Ed o N TEHAETRMBF LT S nFEH o AL SR

ERAAE AT FRHP T SV A g oo

46



FHE AL KT ET 20195 6(2) > 32-59
DOI: 10 6587/JTHRE 201912 6(2).0003
- BRI EPrRFILHBALI T 2085 A1

T AL ohv F2 dong > FHSBRE IS5 5147 -

o Word KA R > 22 F (2011) 7T | hA fER 0 R ETehE A R ML X
éi%ﬁﬁ”%ﬂmﬁ’%ﬁﬁ%%@°ipiéﬁﬁié’i%$#%%%ﬁi
F-T 5 KEAR?ZEEERHRAE  TidEd BHiEFEFEE il
friedkd  RAKEAR DL Fad o f2h0 RS- N AR frEd K
R pEEpHIE HELFFER -

FFEA R IR RSB SR RERE > * Xmind ~ FreeMind ¥ #t 88 172 4 %
Nt R BRI IE S A B RTH TR AR A AR g
IR ZEFERRIPES AP HER S DIEREER R d T o
Jipg B AR PEEF LR EET CEIBFSEREY DM ER
FERERETA I A A eI ME > YW RFEA R HEE R LT (L DF
PRk MR D R AR A EBRKEIIR L BRT GO RET A
A (2016) % £ 50 TS | A4 5 - A OB P
BoMAmgaRd o n g2 iocan kPR uEgr o &k

£

F
FoAFELEREL DRI MR RE L GERE 3T SRS ER KR
a

o

G
‘\‘.1 \ \-

A%

[rh
She
4
e

LR
PERIAAERE KEFEAR AL LANT LI ERAS  BKEAR N
REROR AR BATRROEZRFE HESPIEESFRRE A

o LA .
AP EHESOT Lo RREART UG LS ORE TR RiER S PR
FTHEERE LG EEARKE  RKEFFRFF e A KRR 7 R B
L ERREREERRE O ZRER LAY E- BRERS C FEEBT A LR
FRer RIS HBEIOE - FR AT EELRE S NERERITERSY O
Ve HEARTEE RO IHR LT RET R EpREHLF I ERR
o fRdk i RRAF e R BFEAEEY T RRRRER RS K, TR
podhfcit e
%%&ﬁ%%ﬁ%a’ﬁ%@ﬁﬁg’i%%@%mlﬁ%%’ﬁ%ﬁﬁag
BHREHFLB H AT E R OFALE R RFL HELZ LT T L KR
AR BN EfrE R KAk TR P JEP R 2T SohI B FE
SRR R KE Ao Eand o R0 MRS T N KEA R Kk

B rpcfod mocdk 2 5 o

b
)
o

47



P A A BT E 2019 » 6(2) » 32-59
DOI: 10.6587/JTHRE.201912 6(2) 0003

CFHEREIESAPRERAELEZ A

F B & % #°7% (Technology Acceptance Model: TAM) » 2 5k *h 3R F] & ¢ B2 58 *
—“Ffmll}41 Aoz A ERER* X mﬂn}iﬁ,glfﬁ Em FEE M kAR

PO [

""ﬁfk?Uﬁ*%ﬂ~/Pé¥-ﬁﬁﬂ”msswﬂﬁxﬁL&(ImWs’w&n 4o @ 4.1

WP o
Fo 5
LR N 3 f# A %
an -~
gi 4 gx [ | & | OHAE
Sl

R

W 4.1 48 % S

R % & : Davis, F. D. (1989) . Perceived usefulness, perceived ease of use, and user
acceptance of information technology, MIS Quarterly, Vol. 13, No. 3, pp. 319-340.
§%§¥“ﬁ%%’miﬁ%?ﬁ%“ﬁ}ﬁ%$%‘W

;ﬂ, V'/.?J -»4’1’("?
F' = ] ’?~
RN 2 2= A T F,l%“éi,fﬁffbl FEREFEPY S o
*

i
= S EE I SR g
G P EREORI AR FA R SRR E Y R R R
Fagd o g %\»fp%?*—‘ﬁi%?*é’z,?sffu’?EFE??} VI aeRaiR g o &
ARy AT RAL i1 I ERETRF Y oA EF oo Y
BB LR L - ﬁ%ﬂ%%%ﬁ(%%%\&%’mmw

A gL TAM G it (Davis» 1989) & {7 B £ A F &% T F
¢%$#%%1%ﬁﬁ#%ié’%?é5&%Q@@%£20&%%45(?
aE )R R R QR e RELGECEI T L2 EAS
o FE T e R Hon g e

ZFAEL BRI LGRS R EDRRIRP Ao T

(=) A*F#

PR B KT R KEEFTIOR B RG

(=) =3 * 1

EREYOFALEETTREI L GERELEI T Shgr o b GFREE R TR
FALRB] TR E S AR e T2 g 2T P p R G AT R AN G

1.2 QF L4 fekd 2 hiEfrr 3T 5 0 B2 AadifeR o

2.4 QH A ETRFZ HETE F T SHN R EES LG D

48



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

3. QR AR frREZHECEZ T SRS 1 T o
4.4 QF A EEfrREL HENE T T SE
(z) &% %"
TR AR REF L HEL I T AL g F o AT TEE
IS SR AR S L ATRRE A R D W
. #» QF 1 efrRELHENE I T Sk v % F HHEZ L
2. #F A e frREL BEFLEZI T LI REGFELED
3. 4 QFAMEREIoRE 2 HhiEfo s
4. # QF I EEfrREZ HEfE
() &% &R
FE R FHSDF L MERF L HELI T L HR Y G R FEAD G
Peeh TEAp ) 2 TE g * > X5 34 P A5G
1.2Vig * » QF|idgefrinkz iEfrs 3 T 5 {Mf] B o
2. UHAMEIORIZ EIE I T SN G 2 LEP oo
3A T ER Y L OFAEEITRE L EfES TS
() #&* LR
R AP I IR rRF L HRESE I T PR L FEAD S

TR FBRAR TR ER R TRER 2 THER L e xF 4R A

,
e
prisy
»
En
&l
(dn
~=h
3
1
o

o

T LGB FA A

T 4 a NS - 9
T ofaa 7 EFE o

Job e

r ‘Ié?]

v

Bl S
1A% OF A e frK 32 %hiE{frs 3 T 2ok Bans o g IE R -
OB R RS L HECEE T 2B LN H1 FE R
LR R Y X ORI RE L HiEfrR 3 TS o
R AR LR rREZ HEEZ T G B L
MEPZIIHNFERESELREFE O ALI(CETFIRIL)INS(ETRRL )
v EAEARG A TAARALN S ZHENTF o
AT R E AL AATRERES AT o dodk S 4TF 0 % T F A AL R
KE2 hEfPLI T o R % FuLPARAES > A RFZEFHRELR LA
B IRaRS S ERS G KEA R AL A WmAG A 21~30 K2R
KyR£ER> 6 A FRREEFYROKEAREBHENPFELF DT R
LR EAR A /PSR S S KREEFT G 0 FREBBOFE R L E E
FThA L I iR AR S o AT 1SS E At B R e BRI G o

£ 5 b MWipenFl & foi iz 2 b L HEF/BCERR RO e

\ * oo

b

B
W
fou g i‘\a’f\

e

=

49



Pk 44 T A

DOI: 10.6587/JTHRE.201912_6(2).0003

2019 5 6(2) » 32-59

% 4.1
ArFTHRREL 42

%P = A i oA

bo) —: 4 24 96%

g 4 1 4.4%

21~30 9 36%

P 31~40 % 7 28%

41~50 # 6 24%

50 #& 17} 3 12%

% ¢ 3 12%

KT AR AT 22 88%

gt 0 0%

1#-~5%# 10 40%

e o 6 £ ~10 # 7 28%

"EET 11 & ~20 & 4 16%

21 & 1 ¢ 4 16%

F £ 5 20%

E?Hz- i 2 8%

FEF 3R 18 72%

Bl t 9L 44% > a4 95.6%; % 2H AR ok L gy 2 3 T 5

AR FERA A AR B S o do Bl 42 4 e

W42 U F A LA H

[ X J
i

i

W BE AL T A 21~30 R b 36%; H A 31~40 R2ZF ¢

P

28.% ; 41~50 fhz & >

24.% 5 51 gk koo k

W 4.3 #&F & v F T B

12% > 4c Rl 4.3 #777

Kk U F/EPEFEOR T 0 F 88% B AR Y B L 124% 0 4o B

4.4 417 o

50



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

® =R
® =57
® =x5

b4

W44 %X7HEF AN LA R

KEEFT  HEEFT 1 E~5 &) 40%; 6 £~10 & H ¢ 28%; 11~20 &
F16% ;21 E L hl 16% > 4Bl 4.5 o o

® 152

@ 6=2-10=
® N520%
® 2151 -

40%

W45 KE&2FT AR+ W

Bkt BlEd 20% 5 2 iEd 8% FEF/R R 0 b 72% 0 4B 4.6 HrF e

R HI

o000
o R

Motaofd v v R ERZE R LE oA SRR
de T

A TG o ded 42977 0 KA RHEN AT SR ELELSH B R
BN L S3% EF R AP AL A4T% A v AT Lok el Bl T K

GRCE Sk = Al IR S 1 S BT Y AT S B A e

% 4.2
TR ¥ A
AfrrR AFR % i F 2F kA
% 0 0 0 53 47
oA 0% 0% 0% 53% 47%

AT SR ERART FOFRLRY > LD 144 AT RR DG LA K
Bl HkAEd X nF B RS 144 2F RO I A RS Eagk
FReF 13 4 2F R R DG 12 45 FRERY X833 L3 a0 kLG 12
ASEEF R R I3 AT AR PR AWM N mEA TR LAY R

51



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

Yo B 4.7 Tor o REIRE T 0 AT KR AR kAR KRS R AR E 1 (T
WEF Fed HRAfAHEIEEEERIRY IR T oo HRET L EFHER
fRAT MR - B A TSP ERAL O RAKEA R S ER R N AR
fRA T MRS Z R KFA A TEE A RADLS I A AT HEITRELT R
b e B A REHLF P ERR S -

15 Wl GEEREE

il
i

=iE

b R H G o ded 439 F 0 HEARHNAST LR P E N R
RFAME 41% 2FFLF A 5 58% 27 2T SO ia TR T 6

BTl T g

% 4.3
et R - T
L 2 kR ? k& ¥ F i 2HF R
L =% 0 0 1 41 58
oA 0% 0% 1% 41% 58%

AT pchipira R PREZE o FRDF 104 0 2F R LD IS T
LFErfEa  Flot 124 2F Lt 1345 25FRTH kLo
9% YRR 164 s HRrFaT LF s Fa St 14 FRSHT 10
e R b B UYL SR SR Sy B Sk AR A A L L
AREfAE R L Bl 48 7 o d Hedplpor 0 AT SRR RY A F Lo
THREARREET CEIPIFFERE DRPMEE N RFEA R RERE K
f2F A nfle s B0 RO E S R AR ERREINED 3RT R
ZIApad g e

52



PP A A ey F 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

Ml :ErEE EFEE Il E

£
(it
it
t
A
il
it

”jﬁiﬁﬁﬁﬁﬁﬁﬁ* HRBETEENIERER HRETERAENERER HEETERTIREER
E¥ 56 = HEFSTIHEEZEEN HEFPESTFHERHET KEFSHRTM=EEESL

B 4.8 o & % f A g T J R

b BRDG dod 44 9HF O KERARHN AT SRYREN R LT
A1% 22F B L P A 5 54% 0 d Bk R R B Y AT SR R
r‘fﬁ'}#ﬁj‘rﬂ,ﬁé‘ﬂgﬁﬂJ\ru’g‘flj:]t}_J\r%ﬁ;g?r;r,'qu

AN

e

% 4.4
TRHRBRRE LA
L 2 kR ? k& ¥ F i 2HF R
A =X 0 0 0 31 44
oA 0% 0% 0% 41% 59%
o LM BRHG LA A RLDG 144 0 RY FEFAL S

IWP e e Rt 11422k Rehd 144 FFRY T 50k eht 94
LE R R G 16 4 o A BERP K R R AMA DA R R R
fe2b ¥ PR 0 4o B 4.9 9Tm o o BARB T c KIEABHEIFAT

T ARG P B s ha dG M TRk &

g
SR Bend BEAPSOFEL IS

—\

Fali
i o
El:GErEE B rE= N EE =z B EsEEs
15
10
5
0
EEOFEIERTHERSERRE OEEIESTHEREREETS DEECEFELHEEIEETIERE
FaEgRe SEEEEEY BHEETE

53



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

BRY LB G o drd 45T 0 KEARHNAT LRPELE A FAT
AL A% AE R R AR S8% 0 A AT SRR LR AL

mA TR sawEI R TR THRER A

% 4.5
R ARE S A4
L.’ 4 F 4 AFF L
= 0 0 0 42 58
7o 0% 0% 0% 42% 58%

T iﬁfﬁ%« TSR R R TR R p‘;‘»gsgﬁﬂﬁ 13 4 ,;té_”?*‘]l‘,:.'—‘gxﬁq’ﬁ 12
.

"9l‘f@ﬂﬁlﬁ%ﬁ’kiﬁiHA,ﬁﬁkiﬁjm&:ﬁiﬁwi
TLoRRNF O A RLNT 164 EHEFT SREE LR R
9*’%#$ﬁﬁﬁ16&°Kﬁ%mi?i%%’aﬁwiﬁi’*%@ﬁ4$%

A
¥R B 410 27T o d Bl Bt 0 RIRAR Y AT Lok iT
FHE R EAIFIhFT R A FHREA BRI KE AR o B S > 2T R

=
:‘3?
Il
‘4‘\
~
W
\H"
v o=k

W 4.10 & * 3B ~ Hcihit T R

B R ENEE SR AT D e g T o
TR AR E TR AR, ARG RmE LS RL TR AT

FrirEfpas o E AT P 2 g By oo

54



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

AN P
%%

|
A
o

ZYETIN(2017) Ery g Fen T % OF K EER KRS H ERIIE iR
R a2l > M ® ikt g RAIFAHRZE ERRE SRR
s AR R £ KB ¥ o 1345 Davis (198 HELHAR LD 5 A

7 8T o ;g_’rgj»‘ CAVCRRNE -2 0 S A SN I B T S S —‘E?J/;;-;E_L ’ «’gl&f;}g—fwk—‘ﬁrs%\.ﬁ-
FPRAZEFRFL S TEATREA RS BRI RL > ¥ AT ST o 4%
m);}) 51-'_%{“1&‘2‘ /r'éh:?fa—’m‘:e\‘ﬁ ﬁn:%(‘H’ ’*ﬁi}é‘ﬂ& /& ﬁ 'E'mé.:b%’

PR KE T P F o ot R E D (2011) KPP HEF L LR
A7 (Fehfp 3 ek fpo 353 (2009)F * LS BLEE B % 2B 4 2 KB RE T
Sl PHERFEEEAREIPE S DFEF R o AP RFIHER LR - T D
TR A I ERRFTEET CEIDFPHOEERE A RKER
R FRFALAZORET UG L SRR T #o (R RF R T
%z%¢a%m@ﬁ%»r%@@iﬁ%%%%a%ﬁ&#%i;yéﬁ%m@ﬁ

Ea i B E% 22 A %R X zﬁg‘rm?{q PRA%: » i@ F 0 %S B oo
i kEg

GBI A LA BIFER O B - BRERL TS ORI AR E HE piER LT
P AP RNREORPIEE L ARFL I e LR D B ERL TR 4
B 0 R R W REEY ORE TR U A FE LR ARG SR TR
SRF TR GRS Al AR BREAR N LES D FREE
B0 AR G e TR EEEE AGIR > BRI AR GBS AR G

34 e
NoFTER ALt (2017 ) 02017 & % 10 % p pebiitid &F -

http://www.moi.gov.tw/stat/news_content.aspx?sn=11735 -

XN E R FUE AR PRk A (2008) BT R EFE BRKE N

WAL+ KF PR oA FERT 5165 529 -
A BE N ek K 3 0 https://www.cyut.edu.tw/~olin/book/01-4.htm -
PRFRFEAFGFEYT B LEREFRLKLE

http://syllabus.ece.moe.edu.tw/ °

55


http://www.moi.gov.tw/stat/news_content.aspx?sn=11735
https://www.cyut.edu.tw/~olin/book/01-4.htm

P A A BT E 2019 » 6(2) » 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003
PR L8 A (2017)-2017 &# 5% 22 p 37 @ & >

g 3

2

*

% E

http://www.dgbas.gov.tw/ct.asp?xItem=41322&ctNode=4854&mp=1 o

5 (2016) - @ * IR FEHE A4 OA T inFAERE2LE Y2k o %32
w3y AT 7 5(1) 46-66 -

2 (2017) - FARERTIMAREY FARL OGP FERZBEFT - BRE
—?{Ii_'_ﬁ#;‘?ﬂj » 16(1) » 31-47

e E(2011) e 7 R G AE Y A TR 2 FYHEE AP RTRIHE

¥ 13 -

T A F feER (2012) p KM EF N ) FEHE KT 2EY AP

ELPEAFL FAEPERE > F AP 4378 F o

3 (2009) o EFRAHHFE L DHB Y 2 RAEHE T GTHE] G B
A2 g B 7(2) 0 1-40 -

BArris (2014) UHHBERAFEHECEY LR BR-UAE T £
AEEE > FTRAEFREE F 215 > F 1 > 83-106 F o

@ (2011)° A% PHP th RS # 3 i 3 » K BARAT > £ 19
63-65 F -

28 (2012) HAABFKFRBRFER 2012 87 1 pHFF o

2% (2012)c »AaBF EFE 2012 & 120 24 p FF o

3% (2017) 0 % RHKFEF R H 02017 & 81 1 p B HFF o
"% (2018)c % ST E RAEE 0 2018 & 67 27 p B o
B (2016) 0 % e FiER - KRR 2

http://depart.moe.edu.tw/ed4500/cp.aspx?n=1B58E0B736635285&s=D04C74553D
B60CAD -

FFFFL (2016) KFFp et KPEFFL % 9% F 1H 0167200 F -
FRAE (2009)° SRS KRTRFCLREE ~FF MITZ R AKRT  RBEAES

¥ %

ﬁﬂﬁp:q B AL o
¥ (2011)° £ Webh& 2 p s 4 2 A a2 T% > % 68 > 126-127+146

B e

§ 5% g (2017) - http://www.aichibooks.com.tw/teach_share2.aspx?t=33 -
Aarf (2012087 ) WHKE AW IR AKEFRY it o THEFER P

35%# > 143-157 § -
56


http://www.dgbas.gov.tw/ct.asp?xItem=41322&ctNode=4854&mp=1
http://www.aichibooks.com.tw/teach_share2.aspx?t=33

P A A BT E 2019 » 6(2) » 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003
Pl (2011) # B L3R T M LuEphr a2 A A5 EHhKTHAL 0 F

38 -

REF (1995) - #R27#HKH I aBT w0 12-14 F

Abbitt, J. T. (2011). An investigation of the relationship between self-efficacy beliefs
about technology integration and technological pedagogical content
knowledge(TPACK) among preservice teachers, Journal of Digital Learning in
Teacher Education, vol. 27, pp. 134-143

Brown, C. P., Englehardt, J., & Mathers, H. (2016). Examining preservice teachers'
conceptual and practical understandings of adopting iPads into their teaching of
young children, Teaching and Teacher Education, vol. 60, pp. 179-190.

Boschman, F., McKenney, S., & Voogt, J. (2015). Exploring teachers' use of TPACK in
design talk: The collaborative design of technology-rich early literacy activities,
Computers & Education, vol. 82, pp. 250-262.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of

information technology, MIS Quarterly, Vol. 13, No. 3, pp. 319-340.

57



L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003

it
AFAEPFRILAHIER LI T 22 BFER 2

N chi T A

E#HE» TP HRRBERPL RS AR 52 p h ™7 j2 % 27
AHEITREILHEE LI T 02 F AR B F o BB AR HFEE
FRE AR RERE AT ERE-LR > AP R ERET LY CBE N TS
RS g X o f o R HEPRme e Lo

B = 000000
i # 4 1 000
B2 000

- ARREHC

A L]+

2. & # 0 [J20 & T [J21~30 & [J31~40 & [J41~50 & [J51 % 1w
I

3k TaA O R Og/84 OFf nER

4%8eF 1 &-5&8 [J6&-10#& [J11 #-20% []21 &3

5.p w B (R £ i = [k em/scim i [J#

N :I“["'E*}s W lﬁ_%’% ﬁ
WP FERRBARY ORI HES LT S iR AT
AEED P TV e

2t F g

I A » EE

rF L N N L | FE »
%_: N F\?' BN

x>

2-1 % 2F i fekdz HigEy 23
I AR A O

du
R
!

>

2-2 H B A frk 3 higy £
WA R E® AR (At ahf et

o
=
B

23 % DB A AR e F 2 SRS X

O ST

o
=]
T

2-4 % QF A EIK I HiEE X

HAA 2 E G H o

o
=]
T

O oo
Oy oo
Oy oo
Oy oo

N R
WP OIHERREBARY S ROFLERETREILHES LI T S FR, AT A
ELO P4 TV, -

2 4

2| NI

poE EI S I $i | FR -
3 % FF &

N

-1 » wFidiEfriki L hiEg X 3 T o
ik g L E R D

L O

3-2 ¥ il Efrrr L hiEE X 3 T o
58

]
[]
[]
[]




L gy FT 20195 6(2) > 32-59
DOI: 10.6587/JTHRE.201912_6(2).0003
SRS RSN 14

Y

3-3 ¥» TR AR EI 2L HhiIESE X3 T 5
Rt 0

Y

34 ¥ OB LA E R FL HIEEH T
#$Aa = LG L

TN AR Y RRD A
B G EEEA R 4O fRE L RIS L 3T S S T A
FEO P4 TV, o

2 F g

N * B N 2t F
nE I I BN ¥ & -
3 N I

4 1 % 2 2FifiefrRi hikEe X 3
rﬂ'\rﬁ? et o

4-2 % SAF AP foREZ 2 HiEH L T T 4
S N

4-3 AEF gy 4 OB A e foRE L Rk

R
gLy T2

I~ Y AN A
WP OIHERRBARY S RFAERETREILHES LI T L2 FR, AT A
20O P4 TV, o
2 F
o Z FE' > g ;H:”#%
[ LI &L P& 2
‘E, & FE',E._;

51 A¥x QB LA E R I 2 HiEE £ 3

T4 ooty ens i B T1E R

5-2 # UF A MEfrRE L HhiEE 13 T

IR RS

5-4 ABER @Y % AR k2 ik

A

Oy o oo
Oy oo
oo oo
Oy oo

5-5 ;‘\g;}"g_:ﬁ;‘ ;u[ﬂ {5%—?\7?{‘47 %iﬁ_bﬁi

L3 T A HE A

Feisd | £ g 3iEag e |

59



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

Lo E AR EPRK L EERRESRRLFH

— P LS PEKEE S b
Discussion on the Professional Development Approaches and Current
Status of Living Technology Teachers in the 12-Year Basic Education:

A Case Study of Living Technology Teachers in Taoyuan City

tRich ~M B %
R BFF - FRERYEA S TREET
Hung-Chang Lin & Yen-Lun Chen
Department of Technology Application and Human Resource Development,

National Taiwan Normal University
e
KL EFBLLKF S NET 2RV I £ABIF 5 AFF LY FLRE G S
EP2FEEE - bt - ERKE FPHEGADT SELY 0 TS TR E > L B PR R

AERBERFLEEFERIKERENS - AT %ﬁﬂ Fiii AT gz o v ils 7 ind

FRRRE R BRAEPHKFEFREEFREL R MR RFRE L LR BTG T
R PHTAGD REATE AP B - EP RO &Y ke

BEFRBRES O IRFLESEART CHAEATI BV Y o o R KT AR TR
LEFEMG R FEr s (1) FLEEF S Frea 7 pEFIFRIET Seieid > (2)
Y S pEdEE iR 0 (3) BREFEELAAMOERFY RS o et AR ER
FREALFFRRNZBER - WP FPERET S 28 S il B RHAAE - 2
PRETEPPEY CIFENFTREZPRFELH LAY o = EFPHEAB LR P

R -

Mt ! - R~ PHKY L ERERFLE EFE
60



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

393
Lo ERAAAKT A E- FHARE AFEFERAE > B TEAI SR E Lk
RFEBRAGh FLH A R HA R EBRER B2 N4 (K70 2018) EFREE R D

2~ 2B FEHREETAPLOREIFE ol T E AN FUBAEE B AT kit

A ES N BR R EIE S A B i 4 0 R 5 £ R PPAT - TP L - & Bk
B R PR TGRS B 5 H A VAR B RE L

FA 0 UG HAKBELFROPEHAE (KT8 2018) ¢
Lo EREHAPFAAS S FABEEAD B AT S TRILY ) on o PHAS RS 4
NEIREV P FUEEYVEDLERNADEY LR R PRI AF L PR
2E4 08 wAF2AARPeUrand o BALAET TR A 0 S~ Es b uRE
BREESHERY W REE Y TERFET EEY N N EEE e DB RN
1 & - FHALD RS2 ERBAES TR RRA TS RPN LG ERFRT I ES
ARFUYIEYRAPEZ AL B HERRA LN PRER DY FFRY £ 3K

TEIRRFALENS TR RRAIBPR P L EFREFEER (RREKTF L

iﬁﬂ&?ﬁ%ﬂ%iﬁ’%ﬁ%?ﬁ@%ﬂﬁiﬁﬁﬁ’Uiﬁﬁ%?ﬁﬁwﬁgﬁ
SRR R FF R L LM (FRE - 1999) o 0+ = & Rk F1 B4 B ede
FARGA £ - FPEHG TICR o B RN G e B TR L KT LA > & RSB REFH YO
BAMBRKEF2LEPLE LN BRENS > S A F TR KE PR (FEE>2017)-

Flat 2 E R o H - RMRPEAERE ORI U > FREFLEARITL LA R
s URAKFLELS -

RKEPE EH R SREVIEE 0 F FRFEEME RFAY BB E KRR
g~ ks (2011) BHEA LY FRARF S KL EFREALFMEE L RS2 R K
FFREEFREHPFY I PeRFLT R P AR EFRT FTRAULE o T

R R /]?r%‘; 8RB 3 3%’%%'&5@)3’2%1(1) R ERBKIT G AR P
KEFE >0 3 Fo (D) BERFEZEF R LR APREE Ed i > 12 (3)

61



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

Gt T HCE B R R PRSI 0TI RS R B H R B 0 R LS KPR

BERFEEIFENRA L FPEEE L E S ERESELE P R

v R
- ~RFEEER
REFNFFR M gL RPEINFLEY hdon o PEIFEMET Hro o FREF &
F2EYERY - ELFFMEL DL Py a2 RKFFF - EAL R ERY S
Rt 7 R AL (S50 0 2010) » # W ¥ #% (Department for Education » DfE) % 2010 #
FrABR R T 0 A F P TRIIERE K L Bk Y RRT U E A T E R ot ik E
PR L L EE L (DE2010) T A WIF RS E8# B R i 2 JEFEE
8 R s A
(=) REFEEHFE L
FAE e B e s (Organization for Economic Co-operation and Development » OECD )
2009 & R ¥ 2 4 (Teaching and Learning International Survey, TALIS ) ¥ #-JfF &
YFEETR: RKFEELEFFEEL E N4 ~oBE Py M2 FLREFOE FEK
(OECD,2009) » £ ifb (2011) #-3cfv & £ 5 B R 25 K67 S50 F 10~ 5oy~ da BB o7
PR KT PR AR A S AN N hk A R SR 2 AT UK R E e
a4 o RO KFLEEEIR e LS4 BY A acehp & o Deborah (2013) #-&

EEFEFR LR FPREEF > 2 TR K

3

FEEFRIAIRFFFAFHETL L
LEA A niTh o etk > T UKL BN e mm eT (1) KPS EF R
LAEA R EE o blhe D ARGER R HE T REFY B EAFEE LY KRR

FREHX VUL ZE NS (FKEFAY 1 'y ) Br2bp N2 d (pFRFHTeE P

FRATRKEE)-(2) KFFE X I REFFFHEY e KEFL ¥ S S TR R
EEp N AR KRR Y AR SR RS §d R B RTR ik

Bos ¢ FREFDPFPEY L (3) RFEEFENP O ELEY > KFLE
BRSO T R KO Faoi o R R o Mo S K F R g D

62



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

FY P RFEZ DN FRMANKEFIT - FAFRIED G cFEN 2B KRR
FROP BT B L R SR L PR Y Sk FHBE I AP el Fr RS
pPEREEIEPRL -
(=) KEFHEHFE N

KEFLEEFRAFXT UL SKFRADLFENZ REFBMISEY - BAp g
B ipgEr B A HpE Y e FY PR ks Eeajiiodh o Glde D 2 F Y &

ERFBE S F RS F S RE  RRANKE S RECRERE LR

1‘“}

LECAE S R L AR A R R R R ARk AR ]
BREFTE KELFHE - KEEHRAST HF R E KPR BRI
#GFRTC AL 2014) g2 e G F R R R RS BRSNS LS
BAL ARG P RAKFLEFRBIER SR AL TY Y ER SN
Wi ~mzbp N {#F]?IEFE FEERREY AN ARG L A REE S Y B (55%
£ > 2011) -
S A EPHEFARELEER S
(=) ZiEfaEpp vt

ARPHKTOF RS kS pE hA o RS TERIGFAR T TS0
FAr o m SEFREA TR EPFA TR T P LS N B R ER R T AR 29

EpF s THF AR L EaANL { 25 T8 H e a Bk Tk E 2

W

1A T EIEF YA ARSS B FIRKT A 1 ERR L LR A B

P

CE PN FA BELPHEL R TREGH Y2 U R R ERE (S 2 e 1995)
fAFE (2003) i 1B KR THFET UL LT BEY 1R - 1 EKLTH
IEKTY L EPHEFAKTY  PFEEFEETY ALY P LA FDORFEIT LT P
foende s poik BT Glde E RAL FAE R THARRT p A BRI TR E AR AT
#2233+ ) (Australian Curriculum, 2018; Barlex, 2002 ) > @ & # R FE5 T2 FfHE 0 57 1k
FE 1R e i g L eneid P BRI T AT (2014) L - BRI AR AKT e B
HE R AR TR RS B ke TEASHR ) £H L TER

63



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

CENEEET TR L aN S N O R S LS PR E
PR BEHIBEE MRS RS BEF L opEE £

(=) imﬁﬁﬁﬁﬁﬁgi

ot ERRPHATS LR P R R E LY B e PR A T
FREPEEEG TR ART R ERREAAN R LA PR P L iR
EEA 2 AP EEVYRR - FRFG RFRCTE R ARE Y TARFSHER > ¢
THRR LR EAEIL L LN TR A SRR KFRR AR L EFERE S A0 215
BB i R 3 AP BRE L & R L E i 4 (F P 2009) -

ez (1996) ﬁ%—i'}—éﬁﬂ:}iff’rﬁ% e R () %7E2%%2% ¢ 3

RAZfR A FOREIE S A GERBNSY KT IR KT RERE LY FA R
W22 3R A AFEENERA B () A EPHEPLEZ R ¢ MR
TR B A R A R B R R S T
() 2R PHEPP FHRELF AL ¢ § I RFFF I RA DAL IR BRI

Fobo R RABABKEET Y v (2018) A EREKFL LR AL B 14
BroRe36Hipth He < Bo e 3 i RGA KENS FRA BERFREEFERA -
Aol 4 ¢ FamRd] c KERL G BB ALEZ B Ao T - & RS B
AT LRI BEE S RE B R UREORF R ERFZE o G B
o REF S RARFIRAJAL TS BPAL R L TR R 2 BRG] L B
TR R R RS e

RGN FEPL LR HHE R KT R HE R KR ET B A
e &k ? o7 TE PP FRIFAKE R ERET RGP PR3 rAE > T kg4 A
ARPHEKFERE R Dot oo

KB LS FreeniEren X FF RN AFPEYRE > ¥ FREKEPM A

~

=]

D;- Wik
fi

;}-}:4‘1',7%%.1\%*{?;\, ﬂf‘_—-?«;‘t ‘i}i?‘?kﬁ’%‘%’ﬁ%%‘%%ﬁ ~ SR E S U
Co URAT S B A0 0 2004) 0 Flpt E IR 4 0 A BRERFMTEA DR ER S > PR
©F F

64



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

A7 IR E R FTREE A EPHEPRZIERE R R -
dOTLE P AT R Bt 2 B EE b As E e B R L F BT PR R o R AT
®EMF (2 »2005) 0 Bl et - ERKFPAAELRFL FEARFFRLAS 0 @
SIRAFE L EIELE CLLEREZ B R o
g PR S R T R A R R R R DAEH T R A L
EEF AT E P HFET YT L B RE o F] P A ERRERFAARTE B L RLER
)z

FFREERRE > IR ARTVHAZPFHFEDIFERE T REFIEGFEY EF0xE -

AFL R R ERK EPRKFEFEEF R ZRILARR B TR RS
o B F S PR G AL 0 £ B RSE R A RPED L EP R
FET 5 bl R IR T B FIT R R L BRI S St e 0 A
RKIFEBN@IT o SEF AL P IO L HFW219E = 7 ~~ P BRPHT 24 %
Py EET S G EF B Dl AP PTG 40 A4 T P IEARE O AL 2 &
PR 2RSS B PHE T RIS  RBEE SRR AT F AP RS
-~ EIH%
AL R A IR L el S L R
GRS EEEE S EEEREL ok (e i REER I RUERTE (E S (AN N SR ALt
38

KEFEESLFEE S e Ay B Ry 20 B2 R P RKERI L GE KT R

FRERE L E AR RE AR L S LA i RBE - ML B PR K2
REFEEFERAR 2 QRS RFARELAT ) PR EF R P H 2

FEAETH - PRI AFFEBRPFD T HRE2 P F3 F PRI

Hipu s KEFTHRERBA BB 4o 1o

65



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

%1
BEAREFAFTHA
B AR 1o 5 AR KEET
A < i B 4 S pL R 23 &
B 4 1 AN i 13 &
T fagp
FP 2K ,
C 7 A Kt 14 &
FP 2K ,
D 7 . P 17 &
R ,
E g AL JET s 15 #
g )

TEHRR AT S R R - R R R R
e ARy AT a2 W A kAT g P hElAp B rrm[‘k R S R A
Rl Epary o TAFRPN - RFRARET SRS RRP A BEF L P Sl
B 4 e S A o SR E B T R T R EE P s s g
Fi S e hY F AT o AR R AL b AL B SRR R B RR 0
BB S A o A s T RFLEFEZ R T RFLEFE I B SBHE D

TR TR HELEF B SRS AL 2 4 A AP R A4 2 A

% 2
PP
IR PR AL
KiFLERE DR LR & S gefir & 8 R R 70
ziﬁgaiﬁéiﬁﬁﬁéé%ﬁﬂﬁlii@?
KIFEFFRDLR GRS 0mg § 7L R frE F Ry Vol @00
» R 4 ER KR ERR ‘“mfw‘”’ ?
5. 1 ltiécm?zﬁ-%f‘%—’ m—g@},v}’l&ﬂ?
6. b 4 s ﬁﬂii?fﬁ“rﬁu 2 PR R ?
THE D ERRERKFEEFRERT R LGN TR ?
Sobe HofF B R 5B R AT 2 8. %4 4 x,fig;ﬁigkgmg FREAPIEE R LA 2B A
Bt T JERFFFELE

66



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

E A PRTERBEAS R R

M

 RERTHNE T

AFTE AT PRREART R ey B 2 Aesn o DAY H L
PR A RREI AT B PHET K B RFIRTUAPN F o FATHT RS

SRR L PREEE T RS B £ RIS R L G

7R Rl 0 X MR PP A R T 0 MEF M TR G b APSE e A T B B S
RT3 B 5 W) 2 J@o%&%%@,p;ﬁgﬁééayﬁw,%wkg ER A

TREIAPR fh% Y > BRAN A S & H TR F Rl AR AP £ B

; T F AT RIS SRR o AL EAT Y ALY A T2 R R

U R S %3 BB PR & RS K PRSI GRS R LT

i R R E R R RRATY PO R AR R R ] 8
T~ RRNRRAFE KRR

AEYRERA PR AREPHILR R LA TRLTRES S GERER

- PFFPHET SRS RNy HER S P O M B SRR e B o

REAFL 200k o 1 P EFBREP - FUBRPHMEF LI E ST R
FRPHBRAT A B AN EOLE FORBPHPN PR c BB E M
PHEFREFRR S > EXFBLP Y AEREF frk &iwzﬁﬁéﬁaﬁ%ﬂﬁéa

P& ’%%'ﬁbr S E % 2 )i ﬂ\/}gﬁ"‘fx ::/Eﬁw EIB s AT K 2

B XRPUEF Y ML E LS RBFRETHEI U LER -

B Eg

R

R

-%g

b

B RFE SR A et & e GRS ke ik 45
Lz Badh KLY TR DNTRFEEFENILBREER » TR N Sk
B4 LSRR S T, L AR AL SR AP E B ko Aok 3 AT

I~ °

67



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

%3
PreF2 gy nl RN

IR ) FrRERAHER 2P
KEFLEFEG & (=) S gfm b 34 B R 5 Rl

TEGBKEL E B3 2

KEF B E R i (=) REFEEFEDE G R 42 3
i**u*"*%w\m (=) EHRFLEEFE S TR RAL4~ RS
R (Z) b2 SRERFPELEFETTIH 2 FTh A6 AT
PN (- ) S4 2 EPHPRFLEHE DR ILE FEE P48
m‘j(ﬁl iy Er}iﬂ
it

- RIFREEERF R
(=) St fcfmd 5 B chR T

LoRP R B AL L REKFE P FREF R EF R - e Y R
REFEPEEFBARE  BRO®EEE TS -

BN E A SRS ISt LA - STERAERE — [ TR TEERA 2% - (D-4-1-1-1)

N R ARG & A TE R SRR o L Z R80T > DAL BLER R o Ry BT TERAR TS T BB 5% > 30
SR A SRR DAL - (E-3-1-5-1)

EEEIEEEEASE  REEMS R - EERMTREIIE - SR A
AEEELE LT - KEA-HREET S AT R - (B4-1-1-1)
2 FcEFE IR AT AR S RFRIFEEH BV £ATIE AR -

WEEEIRREA T RO - BRIEEASKREES A G5 - (D4-1-12)

PR B SR R AT D SIS SR BT - SR RIS AL - BT IRIRIMTSEACS NN - e
TR -« (D-4-1-1-3)

34 067 TRFIL (T F o depeike R RIFERE R L FREBHIFLEFE &
BEBAKEN S B ERERILG

HR SRR - A 102 FBR T RERIR AMNICERE AR} - ARG AT TEH R RS
RHG#EME - (A4-1-1-1)

REBMHFAER ~ 51~ Bk~ 17 - BirEA0E - REGETAVEENE - N SR ETR A 4F
& FEEFRD > BrRUBER T EA FEEE - (B-4-1-1-1)

68



PP L4 KT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004
G EERECSINTIRS  JEE S - 2R A EFRAVE S I AT E RS Dt ERE g2

BHEFEAAS - (B-4-1-1-3)
AT A B P H RS Ry T BP R ETREFEEFEL 4 o

WEBEEEHEL 60 ETMBhaaIRG 17 - FrLGERFTEA B I AE TR DL - HEK L
R RIBEHRSWOE - i HARZEAA] LI - (A-4-1-1-2)

HFRSIIERE » S55MNE N R PR A HIMHEALE: > BIREIE - (C4-1-1-1)

SKIFEFAF LR VEFL LS HHMF 0 pRESF L NS
NERAERMER & A B ZHVBM B - FTLIAZE

W

KECAEBRERSIN > REAN—EHESGZS
MEESE TN » LS o (B-4-1-1-3)

GRFE T RFEWERLEEN  ERAPEREN LA R - TESEEMNVAE—HE
E—ERE » ARG L - (E-4-1-1-4)
(=) ZEFBRORELEE w4
AT EJRITEAHF AN 5B DPKIPFRVEIEFEIRE L E i 4
FIBERFAE TR LHRE 2 HE(E - FEREIG AR R ER T E 2 BB T - (A-4-1-2-1)

OB R AR BN - FRLATRR TSR AR T LAY » R S A
SEENTRR » AR BET LISk - (B4-1-2-1)

WS MAVHE AR T » SRR 2 B ELRES - (B4-1-2-2)

QAP HEAB T AR ORE N 0 2 AL PRFRIZEH A R ORETEE o
TMEgLshn > $H—L8 Arduino EE2E - (C-4-1-2-1)

BAREARARA SRR g 2 & RAHE - (A-4-1-2-3)

FEE R - B AR FERIWEE - BR TR O Z SN & S B b

B o (D-4-1-2-1)

(=) 3
A FEEREFFHEEFREDRFINE FRBFRORET B L 4 Fd R & £48 B o

TR BREFRKF L KT LEFELFETNRA S ABFZEREFFEA N LB

69



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

T A4 F RIS RS R BARB LY R R T E R TR KOS RS
FAM L RS B ) FERL I BRS04 § RIS R AR ©

1E‘_f—r§(};‘lﬂv‘.§.=$t,\'—r\-°m5"— |ﬁqr‘]—§§]]‘__\:ﬁ-ga¢ﬂ\j/ﬁ,ﬁ” FARSRICATE SF - SR 4 ?E%—'ﬁf’ ?{EH"B

\«\-\

2EBRERE N FRAE A B Y Aok R F P - 2 gig (2017) 2 EAG
PhRORFEESERFEEAFENNETREBRE SR AR B EHEE S SRS K
L XN > SR RFLE YA K AL S ERB R AR ,%,,f;%ﬁr; S 4y
KEEBFIRFEI DI RAKEEENS BT RFE AT TR E o 0 LRI St KGF
BEFR2ZAAFFER e 7 BfdpR s AP R sl R T E 0 B B R F
T s b RE R EAREAAREY 0 TR O & REFRE S A TR ER
§ AT S B Bl A E PR R A 60 F AEH Y FRT LKA
G FPHB AT A TIHAT o S REFS € FIL R SRR S A TR EFREE S
WY SRR ELL N TS -

ARAEL Y T UE KR B AT A BT RELED

ok
""1
w
e
o
=
i
e
!

R Lt TR R IC AT R R FEE TR

=

FRFA2REFEY A FPHERFARKERD Y F8i AL e B8 > FIPPREFH
v}ﬁb%xE%T#pfﬁgﬁlf;}i y 1 'ﬂf,@;:?{?“r%' 04—_&@;]?(7}1#; gi/éﬁiﬂ}if?;mﬁi
b PAT > R BRBAGe 2 EREEESY L BT EYBIELAMER - F
YRFSAA #E- R RN A FRFLLPBLEEERE T M S ¥

e
Rt 4

ARRNTRELRFLEEFENF o

T RELEFRDIBREER TR

(- ) %BLEHEPF

z&ﬁ#%ﬁ? FUREFREA LA RRFR P SV MR L LA LA P D

AamEg (1) REFBAREN AR (2) FABRFED c A-DREFTHEDREFRE F44

Hhe B A3 23 ByC D E HFTLE b HP o kR F Ee > 012§ A
AP e d RV BRI DRFTLINEE S LAAT S L B AL P

70



PP L4 KT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004
BAEERER WS IIBETEE R RS TR ST AR 2P 2 R TRBE TR - (A-

4-2-1-1)

>§

M S BESTRIVEER - B EA AR T AR ERRORE S - (B-4-2-3-2)

S MREIR SRR F OB R (G - (R RBLERE Eit gt - (C-4-2-1-1)

BN ERTA SRS SR A LB - $HERCATRIE — FREfTIHET BG4S - Ea R - B
SHE - BRI ~ SRR EETA A 20 - SHEAEE] 108 R T EURCATEMEREE o (D-3-1-6-1)
2. Kk EmMe g 287 LT H

MArXPRIFIGERBMEEEAY IR GFERZ FRY SHNER 2 B3
KEFGPRRF SR Y B 5 RHNAMEZ X PREFREIFL L T avd v+ &

FIRA AR SRS = W EB Y A FEFIFE -

]]] >

HWRTA SR SR ENE & - S E G RBIHR S EHrEGE BT EE - HEMNE
BB ER - TR T HFE ZINE R SRR T L ETEE) © (C4-2-1-2)

B EEZSHREE R T BEITE - BE A 25 R E RIS o (E4-2-1-1)
LIRS 2B s B 28R - SER e T o] UGS EMHEEE? (A-4-2-1-2)
EE AR E SIS - BEEHERELSCKRGRHES NN A G X - (D-4-2-1-1)

3. Biieig
TRRPRF2Z? Je 2 RAALEFES > - REFTEE LS - Y RS

FRFERTAAMALT BT E R L BRI PR Y EETORFEEFRERIT -
22O B BETR A AR E - FIbURE BT L - (A-4-2-2-1)

RERFEE TN SHESIIR TR E R AMEBE L « (C-4-2-3-1)
TEMIBAE R T BRI TEBF L - (D-4-2-3-1)

REBEEFMEGESRERIR - FMEETRSGE TR ERF BRSSP - LR RRH ST
¥ o WEEESAPFE LT - (E-4-2-3-1)

4.%- L&
ERERERS FRENKFLIBFELT R T I PRIFYFEFF S EREDR

I

\

WG RE RN - A7 102 PR T HER 2 INICERZE _ EARE - FrARI SRR TS R AVETE
71



Feg a4 KT A 2019 » 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004
FHUEE (A-4-1-1-1)

WIFAGEB AR - BRI TREZEEEESE " HEK - (B-4-2-3-3)

ERSBHIEREER EEENE _ERK - HIGERIVAENES - (C-4-2-3-1)

R B A TGRSR A% > [EEFRD - FrlaERMEBRENE R e —RAEES
A BT A S > FTLUENE T AR KA e ik M4 E = (E-4-1-1-2)
50 FREYER I EY

TR RERE S EIFY A B-CD REFY 5T R A liEaRY ¥
FI g S p @Ry 2P BEFRL Y o d BV HFRp B RT E P o APREL AP
BEFT Y Voo 4 5 A ;rﬁigfffgmﬁs g ST B X B BT

e E SRS R P O ST SERHE R OIIRE - A SER RIAERT A TG 2 - (B4-2-3-3)

PHEOPFERER TRME SN BT L TR PRA Y - ERRRE= Y
o AEHEA —LLLEE I & LA RS IS - (C-4-2-3-1)
6. B ks g E

A B e AR SN LR §BE R (7T

T

5

0

::;:

pu|

o=
!

R I

A2 FEERHGHRINER - BEEEIERE - (D-4-2-3-1)

ol BT - RIS E B ERRE LA LR ARHEEENES
BEHE 1S HEWEEN NNAIE(E4-2-3-1)

AR R PR RS RRERE KR FAER RG> RENT

RPRIFEFRIFEEFEZRIE o 247 NFRKFEESLAE B LT £

bt

YRz N AEpRFE RN SR ORFLEFRELL AR rRBE T &
BB P e RS S REHERTEE D R AR B RRE RENEE

Fo Y REF 2R, N RFRESE SR IEY FE 2 H B 2R
WG 12 X gfrd PR ARZBESE o d T RIRFEESEAFE WL TS

T~ %"Iﬁ??ggg % 4 L?J—ﬁ?{ﬁﬁh %:Q, : ?IEFFEF L EBT o

14

72



P A4 T £ 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004
BEAKFRFLEFRAERE
L YR E RR#H s
7 B )
I T A T U SR

B3 e N
Mo BE i;; éﬁﬁi g ki 2 %; Ey oy ¢ 3
ES i}
A v v v v v
B v v v v v
C v v v v v v
D v v v v v v v
E v v v v v v v v v
&3 5 2 3 4 4 5 5 1 1 2

(=) ERKFLEFES N end £
LERAPHAABHE N A BRI P RFPETERRFEEFE NI 218 F

R RS BRI SR o BRKIRERE S HIT AR Y S0k FHES

SAhEERG  FLRA I KEEEPL £ TR

HaR R B A PO (8 N BERRETIIR A RB » bR TREEREIR TRGEE - WRE e AR B
fBET AR R EATEEIRRTRE - HERER - (A-4-2-2-2)

G M E R E AR BRI - ERARIRER LA HE - FEGE A AE —HiE
fE—HEE > A REEIVRE R 4AEE - (E-4-2-2-1)

bR T AR AML G 2 INER RO - R A HEA IR Ers EREBE Y - Frl A A R
B E % - TEERHCHEBERHRAN - (C-4-1-2-2)

2T R AR P RFERKFEEFE S NFE T BN F1E o ok R
FiRfs - AaRfs %o

R TRl A RUE AT A BEER - P & ic &7 - (C4-2-2-1)

RBEHEETT E AL FTLUREZEEIE T - (A-4-2-2-1)

Hep— A RE B AT S EBRIEY - REACHSRE CHRE - RTEER - RS
SAREBUEERS - (B4-1-12)

) A ERREKFL EF BT 2 TR
L P REFLHDE B PP RFLEFE TG REFL EAF 74 F4H

KEF 2 R TR Ry

73



Feg a4 KT A 2019 » 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004
RA LR G IR MR E A — B S8 = - FEBEHENZ RSO - (B-4-2-5-1)

HEPRPHS IR AR E ER TR - o] LU — A RE R 7 (D-4-2-5-1)

g R B SR S A R EERL HHE'T 2 A (R SR A A D - Jee B HH At B 2 oT iy B (AN 1
SSTCRERE ~ B TR A [FI SRRV LEE - (LA RERUE DAL » (B-4-2-5-1)

WA HE RV ER TR RIS RE - A A LSRR E S LR - (A-4-2-5-1)
()
JEFARKFLEFEDLLE P ERGRFLEEFENTR DT R AT #T
PR PR R KPR R R TR BT CREFE FEERFR R
MESBMAELSII BV PR KFEESE RS BBV R NFE L A L
A ETREEZ ERREKEF AR R LS KERLY AR o T XS

P T LR N ER R E R R O Y
A2 S e R TS e b L S BORBAT B AT IR TR 7 2 TR A AR J

PR L LA B S TR R R R R R R 2 SR AR
P EPPHARRFET ETRKF L FPHERFH LKA 607 ~af s> U RFEF a5
IERERFEHBOE AL RFREFRL Y Y YRR LI RF RS

b A
F

SR e G R Y B PRL PRET MY AR FRLEY B 5 g

GV L Gtk PR LY QL RKFEEFE N
AETHERI L PR ERREFLFF RS N2 LR L AT RS PRAEE RE

PERKFFRE O ORPEEFRLIRG CRFLHEF S AT Y S0 FHEE S A
PELEB At RAPIREEFPERE T AT AR KE AR RFERE ZFA

5

ZHEEYRE TS FRFATERRFLEEFEFE XTI R S B A FFTHE > bl

B § WPRFFT HAEAFIE BB RRAA DL Y Pl B PR

P2 fg i & TRt el R FRPERKFEEFREDEE -
AELEPRIPRIAE L EPERTEEE R F R KPR Rl 2

2 Y 0 FEEFF L EAFE 2 THBUNP VPRI EV RS K KT IR R

T

DR RAIAMATEA RN LRI KELEN S o T A AR Y N O

3}5

74



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

PR RPRERL EE 2 FPREREE RN T Y R R L

@ iEa o

i

S ReRE R R R R R TR
(=) S5 2 BPHEPRFEEF R PRI

LE PR e AR S EFBFARL RNFLNRB L7 T4 L pRgR
T AR IR AMA

FEREPRAGE A R B RGRZ » BEZMERT AR THE RO Gl B2 - (R A CHIEAEE IR
fi G S T - FrARA R IR E AR AR - (A4-3-1-1)

HbAm eI A S RV - FE A L5 > PIORERSERMAERSIERK
HIEREE IS ? AL EIFII S L - (B-4-3-1-1)
(=) fad 2 BRHEP KR FH R TR

RIET R PRFODHEFHE > FRI T BRKFFE TR L 5B o 1)
SPF]EE
PR

R B TR B LA I 2 S - R A HEbir) TR ERpRRA S - LLESHES IR - (B-
4-3-1-2)

i S AEAE SRUBRIR PRI BN B S 1L EEE / \BHVER - S AT AES A LR BRI ] m] DA BilbfE -
BRI IR L2 5k © (B-4-3-1-3)

HERAALEREHOEFIE G IHEENBGE S I MFsiH > RS GRIISmET -
HEEPHEEERE - SRR A& - (C-4-3-1-1)

FAE R
MR ZRRERZ » R Ry N2/ - B REEA TR Hi RIS s - (B-4-3-1-4)

WIERGTEFEE NS LB ES I > WA REZRNZTTER - (C-4-3-1-2)
SHNEEARIEARERN I E > WR/N2/)N - RIEEREEFHh LR - (D-4-3-1-1)

LIRISEaE 2 12 B/ NMZ - B/ IMZ R T BRI S5 - (E-4-3-1-1)

75



L gy FT 2019 > 6(2) » 60-80

DOI: 10.6587/JTHRE.201912 6(2).0004
DERFE
FEARELRR A - R A EE a il - SCERNEAB A S - SR AT - (C-

4-3-1-3)
RUBFEBRIC » TER N RER SATECER - Pt @A (HERRTEE - (D-4-3-1-2)
FEALF]Z

HEENIE RS BEEPAEATA > ATLAESEh e 2 —(ER % 2% - (B-4-3-1-5)

M SR e KEEAAMNAT AL - FrARE S sk E T - EERE - (D-4-3-1-3)
(=) @

o EIE KT ASE KR LS R AT R AR T 2 P TIN5 FE R R
BBl R R RS S B TR R 3T TR TR E R R R R
AR R SRR S REFARE > AT REF R R S P ITER Y o - R
RBEERRS S AE (2014) HRBER FRFLEFENRZFT TR o d 07 R
LR hRFLEFBEEPFR TP AL L PR

B LR AP F R ER o SEERFEEFRLZTR S - R AT A
WIRPBEPEE TSR TEPEY o A2 o SRV B 0A e g B
FPTR LR BRI R QA BRI S L - A PR FAR LR e BT

5‘% 1«”‘ F\:B%E °

L~ BwmpER
RS B AR T AR Y 0 ML T BRh o S LA

P FCRT it B 3% 0 2 Bk o

FR T

P

(- ) KPR EXERH - RAEATT B9 Y LKL L5 B2

¥
ITPRPEFEFETRFLEEFE2ZRILL RFEESLABFE - HauErri ¥
Y o B Wi E P RATT A G UREFR G e DREFAFEEF B RAEP e 2 K

A A FLengERRIA B TIPSR B s R R i B A L

\\\?{r

LR BAHC B

76



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

FFer & b B3k B AT AR Bl A S bR A BT B0 Y nite S e R R 4
e KT R PEY PR PR Y A o FHE P RS § S E ez
FoOBRLER > FEETREBZFFFRAFFTHNEIENEAMLE o & 107 FER LW
W ot BRI EF R PR Bk R P B 108 F A Y R RA

FRET R B RGR- & 0 B AN RKFEEFE R R IEY v HLT EEH

=\’
bull™

AR LR BRI IR R

(=) RKFFLBEFRIFEEFEFH 02 AL

RPORFLEFRIFLEEF R AHARY > S RTINS TFL s RS ik
1 E S RIEFI R T S (2 R PRFFPFIIS - P Az THEY S
BB (B R R N - T B R TR TR R AP M R Y R
(- s gpr i)

B & 5= 1

(=) BB 2 RT3 2 & S L i
SRR LESERH L SRE PRI e L EER S S 2 A

xS

c!'

FAHA? LR L ROKFEHRERE I O FFLESERARI PR EREFPEK
iy S i i end AR ALT > e E R IO M T BB R - KA
pEBRE ERAERFEE M AR BB KR LS BN gt d T A b
fednds L - E WK ARALRALICE (%
(=) PRETEFBEY CITEF UG THE 2 PRFTZH Y

PHETPREFTE SETFEPN P IETEPE wTFFELAY O Wi KT R E
o RTFRVIEF AR ERT A2 100 ATp R F AR SEFFTHABIZE A RS
Nz pdRTHBP T pERTEREY SRR TR EE R A AE > LRy
TRy 2R PRI ERRF R LR TR A Z AR d pKET P ok
WA ERBFF LAY > RV LIRS B Y e iR A X B2
FYRFETE > 73 - BEE o ﬁé%%?iﬁﬁﬂw%%ﬁiﬁ?%ﬁ%&?ﬁﬁ?%
e o FAEREHIALZFESIAE  E R FEPRFLLERT L RERSIRE Y 2 kF

77



L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

B o

(z) EFPH E‘*PEW#F%F%F”
FIHUE R R T 1T s RUAETFIREE T S0 5 F B i B2 FEE 0 2
ERFBEFHFHAAF L FEF I BRI R YER2FERT 2 PR 25 &

e > MFI2RERD FF T AT EEY @t R R e MBI 08 o R4 F 0T

Y FFERE 2 P RFER S §BEEINE R WIS FIRERAE FF L KR S8

A3 FRER Y BRI HERRE SR FRMT LT RE R PR S & R

* * %

B Blded P X > 4t £ L & ﬁq‘\:—— X ll*f ‘I‘E_Ejggsl;"f’l—'i;#k’%]% )i

-
e

SLUEPER o il LS PRI ] R g -

34
TRE (2005) WP 2 EPREFRECBLIY c W i 1 EPRET S A

FAli#m~ o Bz o P~p https:/hdl.handle.net/11296/trbybw

£F(2003) 1 E KT LESRE - 2 BFPHKT 036 (8)3-11-
Fb (2011) e REF B EFRATTELFR « SAIRFEY P 0 FERERFLES
BFtg  &47 o

FHE (1999) PHRAPRKTPBRYE - 453 1L die.

HER (1996) R* 2 FPHKFR/REFDRFA 04 - A L ZFPRREFPRFRASN
ACAPFREIFSNZRYVBRAEE Mg E I APHETE o

PHABERFAT Y v (2018) + - 2K FERPEABPRFRFLEL S otk £
A _-;]z o

BT (2009) 0 A 2 ERERKFERLTEERY BESLRFRIFT o W2 4 g

FAFIEPERTE MALHmY 0 o P o Pop https:/hdl.handle.net/11296/j6pye9
Rig7ATR (2014) - ERARIKTRRERERE - 417 1 17 g - B p

https://www.naer.edu.tw/bin/downloadfile.php?file=WVhSMFIXTm9MemN3TDNCMFIWOHINelF3SWHpFNU5EazFPVGx

mTWpJMKIEZ3VjR1Jt&fname=KLRPDGOPWXB5B50PIHSTDG55SXZXOLFHKLASFD45SXY X45DDSXRP3140450P

78


https://hdl.handle.net/11296/trbybw
https://hdl.handle.net/11296/j6pye9
https://www.naer.edu.tw/bin/downloadfile.php?file=WVhSMFlXTm9MemN3TDNCMFlWOHlNelF3WHpFNU5EazFPVGxmTWpJMk9EZ3VjR1Jt&fname=KLRPDGOPWXB5B5OPIHSTDG55SXZXOLFHKLA5FD45SXYX45DDSXRP314045OPCDPKHD01STOPKLOPGHUTSTA531EHMLFDTWRP14JHHDA5UXOPTW4551VT51FHGHOPJHRPKLA5VX55UXOPGHUTGHUT15CH14VTMPST
https://www.naer.edu.tw/bin/downloadfile.php?file=WVhSMFlXTm9MemN3TDNCMFlWOHlNelF3WHpFNU5EazFPVGxmTWpJMk9EZ3VjR1Jt&fname=KLRPDGOPWXB5B5OPIHSTDG55SXZXOLFHKLA5FD45SXYX45DDSXRP314045OPCDPKHD01STOPKLOPGHUTSTA531EHMLFDTWRP14JHHDA5UXOPTW4551VT51FHGHOPJHRPKLA5VX55UXOPGHUTGHUT15CH14VTMPST

L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

CDPKHDO1STOPKLOPGHUTSTAS31EHMLEDTWRP14JHHDASUXOPTWA4551VT51FHGHOPJHRPKLASVX55UXOP

GHUTGHUT15CH14VTMPST

RFFT AL 1 (2019) « PEATBFRED o L4 1 FF o B p

https://www.naer.edu.tw/ezfiles/0/1000/img/67/224701854.pdf

LA S FiR S (2011) AR ] BFRFLEEFEIBEFT T O EEEY cFERT S
KEFLEFERI] -4 (2) 2143
KT (2018) Lo ERAAAKTPHAABFAFR o L4 1 IFY o Pop

https://www.naer.edu.tw/ezfiles/0/1000/attach/52/pta_17850 4105168 10047.pdf

FHRFS EAE (2014) BBF RREFEEFRATRERAL c ERFELET 090
108-126 ©

PR s F - Bk (2017) ¢ 3 KEFLEEFVAHOIKFLEFTE2Z 7] - §38
FRE 0603443 -

FE R (1995) B¢ A EFBgAEnF B o ¢ 1 EKT 028 (12)09-18 -

BELCIRT CHET CTREM KRR RS E - MUE o s BURSD ~ B 40 (2004)
Ry [ B RFREL LN IR E - RTFLFR 12 (4)129-168 - 3~

http://rportal.lib.ntnu.edu.tw:80/handle/20.500.12235/39041

A E (2017) FARRERHPHE - £ 147 I LTIV 0 o0 Bp

https://ws.moe.edu.tw/001/Upload/23/relfile/8006/54442/650a914c-867a-493c-96al-4chc63fa51e7.pdf

Australian Curriculum, Assessment and Reporting Authority (2018). Design and technologies
foundation to year 10 scope and sequence Retrieved from
https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/design-and-
technologies/

Barlex, D. (2002). Interaction. England: Engineering Council.

Deborah, J. W. (2013). Urban education and professional learning communities. Delta Kappa
Gamma Bulletin, 79(2), 31-39.

Department for Education. (2010). The importance of teaching: The schools white paper 2010

79


https://www.naer.edu.tw/bin/downloadfile.php?file=WVhSMFlXTm9MemN3TDNCMFlWOHlNelF3WHpFNU5EazFPVGxmTWpJMk9EZ3VjR1Jt&fname=KLRPDGOPWXB5B5OPIHSTDG55SXZXOLFHKLA5FD45SXYX45DDSXRP314045OPCDPKHD01STOPKLOPGHUTSTA531EHMLFDTWRP14JHHDA5UXOPTW4551VT51FHGHOPJHRPKLA5VX55UXOPGHUTGHUT15CH14VTMPST
https://www.naer.edu.tw/bin/downloadfile.php?file=WVhSMFlXTm9MemN3TDNCMFlWOHlNelF3WHpFNU5EazFPVGxmTWpJMk9EZ3VjR1Jt&fname=KLRPDGOPWXB5B5OPIHSTDG55SXZXOLFHKLA5FD45SXYX45DDSXRP314045OPCDPKHD01STOPKLOPGHUTSTA531EHMLFDTWRP14JHHDA5UXOPTW4551VT51FHGHOPJHRPKLA5VX55UXOPGHUTGHUT15CH14VTMPST
https://www.naer.edu.tw/ezfiles/0/1000/img/67/224701854.pdf
https://www.naer.edu.tw/ezfiles/0/1000/attach/52/pta_17850_4105168_10047.pdf
http://rportal.lib.ntnu.edu.tw/handle/20.500.12235/39041
https://ws.moe.edu.tw/001/Upload/23/relfile/8006/54442/650a914c-867a-493c-96a1-4cbc63fa51e7.pdf

L gy FT 2019 > 6(2) » 60-80
DOI: 10.6587/JTHRE.201912_6(2).0004

(Report No. P002401441). Retrieved from

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f

i1e/175429/CM-7980.pdf

Organization for Economic Co-operation and Development (2009). Creating effective teaching and

learning environments: First results from TALLIS. Paris, France: Author.

80


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/175429/CM-7980.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/175429/CM-7980.pdf

