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貳、文獻探討

一、電子學的意涵
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參、研究方法

一、課程設計

（一）教學內容
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（二）教學方法
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表1

電子學課程大綱
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表1　（續）
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表1　（續）
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（三）教學成效評量方式與工具
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STAD

STAD STAD

STAD

二、研究設計

（一）研究方法與架構

1

STAD

STAD

STAD

（二）實施場域與研究對象

107

42

6 8
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STAD

圖1　研究架構

（三）研究工具

1. 
BJT BJT

MOS MOS

 

2. 
1 Kahoot
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圖2　快問快答題組（示例）

PK 3
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圖3　分組討論學習單（示例）
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表2

分組討論學習單之四回合知識概念

4. 

1

2

4 3 2 1

5. 

6.

（四）研究過程

STAD 4
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STAD
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圖4　STAD研究設計與過程
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圖5　教室和空間安排
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1 STAD

2

3

表3

STAD教學活動
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表3　（續）
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（五）資料處理與分析

1. O1

X O2 O1 O2 X STAD

12

t paired sample t-test

2. STAD

3. 

肆、結果與討論

6
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圖6　學習評量工具與學習成效之關聯性

一、過程成效

4

32.7% 22%

14.9%
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表4

四回合之學生小組行為表現分布

       

N %

1 65 
(17.1)

102 
(26.8)

56 
(14.7)

42 
(11.0)

11 
(2.9)

105 
(27.6)

0 
(0.0)

NA

2 61 
(11.9)

156 
(30.5)

72 
(14.1)

30 
(5.9)

22 
(4.3)

110 
(21.5)

0 
(0.0)

61 
(11.9)

3 47 
(18.9)

79 
(31.7)

21 
(8.4)

5 
(2.0)

3 
(1.2)

59 
(23.7)

2 
(0.8)

33 
(13.3)

4 38 
(11.8)

135 
(41.9)

32 
(9.9)

32
(9.9)

1 
(0.3)

49 
(15.2)

0 
(0.0)

35 
(10.9)

211 
(14.9)

472 
(32.7)

181 
(11.8)

109 
(7.2)

37 
(2.2)

323 
(22.0)

2 
(0.2)

129 
(12.0)

STAD

12.4%
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二、結果成效

（一）前、後測與相關學習成效

1. 

5

表5

STAD四回合的前、後測平均分數成對樣本檢定

N Mean SD T-value P-value
STAD1 

24 8.13 11.36 −1.480 .153
24 10.88 9.56

STAD2
24 10.83 9.52 −2.281 .032*
24 17.33 17.22

STAD3
24 8.29 9.18 −3.947 .001*
24 23.42 24.54

STAD4
24 13.50 13.53 −2.041 .053
24 21.83 26.06

2. 6
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表6

STAD四回合的低、中、高分群前、後測平均分數與平均進步分數

M SD M SD M SD
12.0 3.0 9.4 2.70 −2.6 1.7
23.2 8.4 27.6 8.86 4.4 5.9
29.4 12.4 35.6 9.24 6.2 11.4
24.0 7.6 22.9 9.37 −1.1 8.7
34.1 10.0 39.2 7.84 5.1 13.1
35.6 10.6 53.9 17.58 18.3 11.4
20.0 8.1 29.4 15.85 9.4 7.6

9.1 2.9 24.8 13.36 15.7 11.2
36.7 8.7 60.8 24.33 24.1 23.6
21.4 8.4 41.1 21.78 19.7 16.3
19.6 7.6 26.5 18.61 6.9 15.8
47.1 12.4 55.5 27.96 8.4 23.6

（二）分組討論學習單

91.8

66.1 69.3 67.9

STAD

（三）快問快答題組

7
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表7

STAD四回合低、中、高分群Kahoot平均進步分數

19 12 28 22 20.3
11 11 21 30 18.3
6 26 18 20 17.5

（四）自我表現與課程滿意度

8 51.2 68

63.9 80

1. 
51.2

2. 
63.9

8



5 236

表8

STAD四回合之自我表現與課程滿意度平均分數

50.70 62.2
52.60 63.9
50.80 66.5
50.80 63.2
51.20 63.9

3. 

A, B, C, D, E, F

1

A03

2

D03

3

A01

4

E05

5

B06
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1

C02

2

D01

3

A05

B02

F03

4

E06

伍、教學省思

STAD
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一、教學目標設定與修正

二、教學內容設定與修正

 

Kahoot

20

Kahoot Kahoot
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三、小組討論設計與修正

PPT

四、師生關係與課堂氣氛
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陸、結論與建議

一、在研究主要結論方面

（一）專業知識概念的學習

Kahoot

1. STAD

STAD

2. 

25

3. Kahoot

STAD

（二）小組分工與合作能力

1. 
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2. 

（三）學生反省與自我覺察能力

1. 

90.6%

88.5%

2. 

96.9%

93.7%

92.6%

3. 

二、在研究建議方面

（一）在課程設計方面

1. STAD

Klinbumrung, 2020

padlet youtube

google
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2. STAD STAD

Parastiwi, Ekojono, & Rahmanto, 2019

（二）在團體動力方面

1. 

2. 

LINE

Dewey
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附錄：自我表現與課程滿意度問卷
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Cooperative Learning in Electronics: The Practice and 
Effectiveness of Student Teams-Achievement Divisions in 

Electronics Courses

Pei-Hua Chang*

Abstract

In conventional electronics courses, many students become stuck in 
a cycle of a lack of learning motivation, lack of professional knowledge, 
and low academic achievement. Breaking this cycle, meeting the needs 
of students, and improving learning outcomes is imperative. Numerous 
studies have demonstrated that student teams-achievement divisions 
(STAD) in cooperative learning can improve students’ learning motivation 
and performance. Therefore, 24 sophomores were recruited as research 
participants in this study, and four rounds of STAD sessions were 
implemented, with each round lasting 3 weeks. According to the students’ 
first semester midterm examination results and with consideration of their 
interpersonal familiarity, heterogeneous grouping (high-score, medium-
score, and low-score) was performed. The STAD sessions designed for each 
round included a pretest, orientation, grouping, group discussion activities, 
oral presentation, pop quiz real-time evaluation, teacher feedback and reward 
system, posttest, and satisfaction evaluation. The researcher adopted a mixed 
methods research design involving a single-group pretest-posttest design and 
action research, and the research instruments were designed accordingly. The 
study results described the implementation outcome of the teaching process 

National Taipei University of Education
Journal of Teaching Practice and Pedagogical Innovation
September 2022, Vol. 5 No. 2, pp.1-52

* Pei-Hua Chang: Assistant Professor, Department of Electronic Engineering, Kun 
Shan University
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and revealed that the students’ average pretest and posttest scores improved 
after the four rounds of STAD. A significant difference occurred after the 
second and third rounds. The average score of the low-score group improved 
in the posttest and Kahoot test. During the STAD process, the students most 
frequently demonstrate behaviors of knowledge provision, and they exhibited 
the highest satisfaction scores in the “increased or consistent willingness to 
attend the class” and “overall teacher-student interaction in the class” items. 
Suggestions were proposed for instructional design and group dynamics 
according to the research results.

Keywords:  cooperative learning, action research, electronics, student teams-

achievement divisions


