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�

Abstract�

Renewable energy technology is an important energy development trend in 

Taiwan, and the cultivation of talents in this field is important as well. However there 

are few discussions on the inquiry-based curriculum in renewable energy education. 

Therefore, this study adopts the POQE inquiry-based learning model to design 

renewable energy learning courses by the exploration process of prediction, 

observation, quiz and explanation. Based on the expected value theory of achievement 

motivation, this study proposes four research hypotheses and constructs a research 

model to explain how achievement motivation affects learning performance (value) in 

the context of the two types of epistemic curiosity. For research purposes, this study 

adopts a purposive sampling method. Sophomores from five vocational senior high 

schools were invited to participate in courses and then answered questionnaires. There 

�������������������������������������������������������
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were a total of 287 effective participants, including 158 people (55.1%) in the 

Department of Automobile Technique and 129 people (44.9%) in the Department of 

Refrigerator and Air-conditioning. The collected data were subjected to question 

deletion and reliability and validity checks. Hypothetical models were verified by 

using structural equation modeling (SEM). The results showed that, 1. Achievement 

motivation was positively related to two types of epistemic curiosity. 2. The two types 

of epistemic curiosity were positively related to learning performance. 

 

keywords: epistemic curiosity, expectancy-value theory of achievement motivation, 

inquiry-based learning, renewable energy education, vocational senior high 

school 
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Abstract�

In response to cross-domain literacy learning of the 12-year Basic Education, this 

study developed the “Insect Bionics Board Games (IBBG)” for beginners and 

advanced players based on the ADDIE model. It selected ten types of insects as the 

core learning of “insect bionics”. It adopted a mixed research method for 

quasi-experimental research. The results showed that the experimental group of 

students playing IBBG as “inquiry and practical” learning, their “insect bionics” 

scientific and technological literacy was better than the general teaching “insect 

bionics” control group of students, the amount of experimental effect reached low to 

medium intensity. This research revised the IBBG based on the evaluation of teaching 

to make it a practical “inquiry and practice” learning model. For example: Improving 

the introduction to “insect bionics” through PowerPoint slides, placing the learning 

worksheets of IBBG in the classroom, and filming the IBBG game into a video. 
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Abstract�

The greatest challenge in instructing hands-on and STEM activities in 

elementary schools is students lacking domain-specific prior knowledge and learning 

of STEM and not developing their lateral thinking skills yet. In order to facilitate 

meaningful learning in hands-on and STEM learning activities at the elementary level, 

the learning contents should be simplified to avoid conceptual learning, and the 

complex concepts should be transformed into graphical concepts. Students with 

Asperger’s syndrome are good at lateral thinking, but they lack visual and symbol 

memory ability and cognitive inhibition ability, which result in the failure to pay 

attention to the learning contents. It’s difficult for them to acquire knowledge of 

inter-disciplines learning. Students with Asperger’s syndrome have cognitive 

difficulties of set shifting and executive dysfunction. It’s hard for them to understand 

contents crossing two or more disciplines or situations, abstract concepts or realize the 

main issues immediately. The objective of this study is to explore the learning 

difficulty of Asperger’s syndrome learners on hands-on and STEM learning. For the 

purpose of the research, the case of this study is an elementary student with 
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Asperger’s syndrome, who was instructed to make miniature models by passive 

lecture learning. The researcher observed and analyzed his learning difficulties and 

cognitive characteristics from the perspective of a full participant. The results found 

that the learning difficulties were mostly caused by lateral thinking style and the 

reading processes of the visual information indirectly. 

 

keywords: hands-on making learning, STEM, Asperger’s syndrome 
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Abstract�

Since the implementation of the curriculum guidelines of 12-year basic education, 

inquiry and hands-on teaching methods have been emphasized by schools at all levels. 

Most of the research focuses on K-12 education from kindergarten, elementary school 

to secondary school, but few related studies are at vocational and technological 

college or university level. Therefore, this study adopted the purposive sampling 

method and invited 20 students from the Department of Fashion Design of a 

university of science and technology in southern Taiwan to participate in this study. 

An action research was conducted during the one-semester teaching to understand 

participants’ learning status through the contents of the learning portfolio in order to 

explore the effectiveness of the implementation of inquiry-based teaching with a 

topic-based curriculum. The study introduced a model with step-by-step procedures: 

“Question, Collection/Analysis, Discussion, Explanation, Amendment, and Confirmation 

Inquiry Model” (QC/ADEAC Inquiry Model). This study found that the use of 

step-by-step QC/ADEAC inquiry model teaching can achieve the goal of 

�������������������������������������������������������

�

Corresponding author: Jing-Yun Fan, E-mail: jingyun0308@gmail.com 

DOI:10.6249/SE.202112_72(4).0030  Manuscript received: Sep 30, 2021  Modified: Oct 22, 2021  Accepted: Dec 2, 2021 



�

�

��������	
��
�����������
 

A Study on Teaching and Learning Model of Project Design Course 

in a Vocational and Technological College and University 

December, 2021 Secondary Education  75 

student-centered, and enhance student learning performance in expressing their 

creativity and finding solutions to problems, and effectively help students narrow 

down a topic for the project-based practical course. However, the researcher needs to 

provide adequate consultation in the beginning of implementation because the 

participants were not familiar with this teaching method. In addition, the results of 

this study provide teaching reference for vocational school teachers in teaching 

“project-based” courses, and help students to produce practical works in the courses, 

which can be important material when applying for universities in the future. 

 

keywords: action research, fashion design, project design, inquiry-based teaching, 

inquiry and practice 
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Abstract�

This study explored the design and implementation of the inquiry and practice 

curriculum in the field of natural science in senior high schools of the 12-year 

National Basic Education. Through analyzing the principles of teachers' design of the 

inquiry and practice curriculum in the area of natural science, and exploring the 

current implementation of the inquiry and practice curriculum in the area of natural 

science in senior high schools, including preparation of teaching materials, teaching 

models, teaching strategies and assessment methods, it is hoped that this will provide 

senior high school teachers with a clearer direction in designing and teaching the 

inquiry and practice curriculum in line with the philosophy and objectives of the new 

curriculum. This study offered some suggestions: 1) teachers may need more 

observations of cross-school and cross-subject practices to enhance their practical 

teaching experience; 2) teachers may need to seek advice from experts and academics 

and participate in enrichment studies to develop school-based curriculum design and 

practices; 3) teachers may need to develop specific assessment criteria and sample 

questions to follow and refer to; 4) the curriculum content should be flexible, the 

equipment and materials should be as easy to obtain as possible, and the venues 

should be arranged in available facilities on campus as possible. 
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