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[Abstract]

As the importance of artificial intelligence (AI) education is increased, not only informatics teachers but also all teachers are
required to have the competency about Al convergence education with their major subjects. In this study, a convergence
curriculum was developed using a machine learning platform based on the ADDIE model so that all major of pre-service teachers
can be cultivate the Al education competency for teaching Al convergence education based on their major. Content validity was
secured through expert review, and it was treated by pre-service teachers in K University. As a result of the paired sample t-test
of the Al teaching efficacy belief instrument, it was confirmed that the treatment effect was statistically significant with t=-6.220
(p<.001). Therefore, the convergence curriculum using the machine learning education platform developed in this study was shown

to be effective in cultivating the Al teaching efficacy of pre-service teachers.
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Table 1. Procedure of Convergence Education Curriculum
Development for Pre-service Teachers

Process Content

« Analyzing level of pre—service teachers’
convergence education competency using
machine learning educational platforms
 Analyzing needs of pre—service teachers’
convergence education competency using
machine learning educational platform

« Comparing the machine learning
educational platforms and the programing
languages

Analyze

- Selecting appropriate machine learning
educational platforms and programming
languages for a novice

+ Design to clearing objectives, contents,
lesson plans, measure instrumenst

Design

+ Development of convergence education
curriculum using ML4K for pre—service
teachers

- Conducting expert review

Development

» Implementing curriculum to pre—service

Implement teachers
- Conducting pre—post AI-TEBI t-test into
. pre—service teachers
Evaluation

+ Check to satisfaction survey and
feedback
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Table 2. Convergence Education Curriculum using ML4K
for Pre-service Teachers

Week Content

+ Conducting pre—test instrument (AI-TEBI)
1 - Understanding of various educational programming
languages and machine learning educational platforms

2~4 - Understanding of Scratch 3 programming

» Understanding and Exploring of Machine Learning for
Kids(ML4K)

8 » Understanding about convergence education

- Convergence education program using ML4K (1):
9 Focus on chemical education — Classifying for three state
of the matter

- Convergence education program using ML4K (2):
10 Focus on social study education — Separation of
recycling for environmental protection

- Convergence education program using ML4K (3):
11 Focus on biology education — Distinguishing between
reptiles and amphibians

+ Convergence education program using ML4K (4):

12 Focus on Korean education — Making a chatbot

» Development of convergence education program for
13 T ; . i

each individual focusing on his/her major

» Presenting development program using ML4K
14 X X

+ Discussing and feedback

- Conducting  post—test  instrument(AI-TEBI) and
15 satisfaction survey

+ Final exam
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Table 2. Questionnaire of Content Validity Review

Area ltems
1. This curriculum was designed by according to
convergence education.
2. This curriculum has been designed by according
to the learning objectives.
3. This curriculum is suitable for application to
lectures for pre—service teachers.
4. This curriculum guides to the learning steps
appropriately.

Applicability - - - -
5. The content presented in this curriculum is
systematic.

6. This curriculum is highly applicable to lecture for
university of education.
7. If you use this curriculum, it will help to improve
the existing convergence lecture method.
8. This curriculum was developed for easy evaluation
after application.
9. It is appropriate to use the Al education platform
(ML4K) in this curriculum.

Usefulness

10. This curriculum
concepts of Al well.

reflects the principles and

11. This curriculum will improve the pre—service
teachers’ competency to use Al.

12. This curriculum will improve pre—service
teachers’ computational thinking skills.

13. This

Competencie
s in Al and
Convergence

curriculum  will improve pre—service

Education  |teachers’ problem—solving skills.
14. This curriculum will enhance the creativity of
pre—service teachers.
15. This curriculum is appropriate to cultivate the
concept and method of convergence education
Appropriaten using Al platform (ML4K).
ess for 16. This curriculum will be helpful in fostering
Convergence [convergence education competency.

Education 17. This curriculum allows pre—service teachers to
generate ideas for the convergence of multiple
disciplines or fields.

18. Pre—service teachers will be satisfied with the
lecture using this curriculum.

Pre—serwc’e 19. The content level of this curriculum is appropriate

Teachers ; )
according to the target audience.

Needs
20. This curriculum will arouse the interest and
interest of pre—service teachers.
n
I—CVI=— 1
N (1)
n = number of experts scoring an item with a 3 or 4
N = total number of expert
[-CVI SA A3 & 49 W83} 2o} B4 A3 BE &
ol o] I-CVI ghe] .75 o] o] B &[29], & AellA 7|
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Table 4. Result Statics Analysis of
Content Validity Expert Review(I-CVI)
Area Item Mean SD I-CVI
1 3.625 0.484 1.000
2 3.375 0.696 0.875
3 3.500 0.707 0.875
4 3.625 0.484 1.000
Applicability
5 3.500 0.707 0.875
6 3.500 0.707 0.875
7 3.500 0.707 0.875
8 3.375 0.696 0.875
9 3.375 0.696 0.875
Usefulness
10 3.375 0.696 0.875
11 3.250 0.968 0.875
Competencies in
Al and 12 3.750 0.433 1.000
Convergence 13 3.375 0.992 0.875
Education
14 3.375 0.696 0.875
. 15 3.750 0.433 1.000
Appropriateness
for Convergence 16 3.875 0.331 1.000
Education
17 3.750 0.433 1.000
18 3.625 0.696 0.875
Pre—service
Teachers’ 19 3.750 0.433 1.000
Needs
20 3.500 0.707 0.875
Average of I-CVI 0.919
V. 8% B8 MG U B4
4-1 4% 47
2 Aol e g5 waTge] Evbd 45 s
of 1§ 29} & A3 MAAE sl
G O — X — 0

G: Pre—service Teachers of K University

O;: AI-TEBI Pre-Test

X: Treatment of Convergence Education Curriculum using ML4K
0,: AI-TEBI Post-Test

O3 2. AE M
Fig. 2. Design of Experiment
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4-2 CHAH gl 7|2t [16] AI-TEBI¢] Cronbach a = .8930.2 A&7} & A
o2 FIHATH16]. ¥ 62> AI-TEBI 74 2] A W-golt}.
A3 i 2021 2817] Kofshale] w Z3s 4
Sk olul Al F AP 0 2 AR, AR A Hofeh 228 4-4AIFTEBI 24 2t
olth. AF ool vkl w7 i 59F Ak
AI-TEBI®] Ws}E SA #43p7] f8) AMge ©v+e
T 5. Alg oiake] kM vz (N=22) Microsoft Excel®} IBM SPSS 219¢|t}. ¥ A2 Ad o
Table 5. General Background of Experiment Group(N=22) Ao AFA-A}E Aol 3k -2 Anl= 73 g}
e SR 3%) Aol Wl AL Akel Aol Aelslon, olelw
Male 8(36.3%
Gender  (—r 14(63.6%) Avkz foI3E 001014 feld dolr}t = RS sl
1st 17(77.3%) 4= A
Grade = Lo TR sk gl i) otrz] Slske] 7k Gl o
I 5% - - [
o e 3 olg T -4 AN e Aake ¥ gt ek
Experience Yes 6(27.3%)
about SW AR —A st 222 AKX (N=
Education No 16(72.7%) E 7. MNN-AE A-TEBIO| st cH8E2 t-AXN(N=22)
Table 7. Paired t-test Result of Pre-Post AI-TEBI
Geology 6(27.3%)
Education o Classify Mean SD t p
English o
Education 4(18.2%) Pre—test 3.22 .25
Major Chemical 76.220 % -000
) e 3(13.6%) Post-test 3.93 .37
ducation
Computer o wxxp<,001
Education 2(9.1%)
Others 7(31.8%) oo
E 8. AN-Al® A-TEBIC| 59 dY LISEE -4 (N=22)
Table 8. Paired t-test Result of Pre-Post AI-TEBI
433 EF -
according to Area
Area Classify Mean SD t p
¥ 6. A-TEBI 74 LS
Table 6. Consist of AI-TEBI Personal Al Pre 240 60
Teaching B
Area Factors Items Efficacy 9.06**x [ .000
Personal Efficacy (PATE) Post 3.90 47
Personal Al .
Teaching Efficacy Pedagogical Content Knowledge 8 oro 4ol ”
(PATE) Technological, Pedagogical Content Al Concept : :
Knowledge Cognition —2.53% 019
Al Utilization Concept (AICO) Post 4.30 -39
Al Concept Relevance of Al to Computer Science ]
Cognition - 7 Al Teaching Pre 3.63 47
(AICC) Relevance of Al to Society Outcome 5 81 010
- *
Real life Application Expectancy ' '
(ATOE) Post 4.05 .45
Al Teaching General Outcome Expectancy
Outcome Outcome Expectancy toward Students | 7 Attitude Pre 3.20 64
Expectancy toward Al
(ATOE) Outcome Expectancy toward Society Social Effect —2.17= | 042
- - (ATSE) Post 3.65 .67
Attitude toward Al Attitude toward Social Effect of Al
Social Effect 4
(ATSE) Attitude toward Empathy with Al Interaction Pre 2.80 .58
Interaction with Al | Attitude toward Interaction with Al with Al 72.86xx | .009
: —— 4 (IWAD) Post 3.41 73
(IWAI) Attitude toward Communication with Al
Total Number of ltems 30 #=+xp<, 001, *+p<.01, *p<.05
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