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[Abstract]

In this paper, the needs and environment of the 'Al Convergence Education Method' were analyzed for
elementary and secondary teachers, and based on this, teaching efficacy of informatics education was verified.
For the research, elementary and secondary teachers who take the subject were selected, and based on the
results of analyzing the general characteristics, pre-knowledge level, and needs of the subject, curriculum for
15 weeks was developed. As a result of verifying the teaching efficacy effectiveness of the developed 'Al
Convergence Education Method' subject for 15 weeks, the effectiveness of the information education teaching
efficacy was verified. Among the factors, there were statistically significant differences in information
teaching values and information teaching strategies. In the future, it is necessary to conduct follow-up research
to secure teachers' professionalism, such as linking with schools and convergence with other subjects. Various
teaching and learning materials and teaching and learning methods such as educational contents and materials,

reference literature, and artificial intelligence education platforms need to be prepared.

» Key words: Al education, Al convergence education, Teaching and learning method, Needs Analysis,
Teaching Efficacy
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Table 1. Task of Al Education Reinforcement Support Project for Elementary and Secondary School

Teacher Training College

Tyoe Main Task
P Tasks by type
e Establishment and application of basic artificial intelligence literacy courses for all undergraduates
in the College of Education and College of Education
¢ Operation of customized curriculum for the ‘Artificial Intelligence Convergence Education Major’
Common Task of the Graduate School of Education
¢ Operation of student participation programs to strengthen practical guidance capabilities
¢ (Optional) Creation of a creative convergence artificial intelligence education space
¢ (Optional) Discovering and operating regional linkage and cooperation projects
* Development and application of the completion system for effective Al education for each stage
elementary Al of development of children
education * Development and application of a future-oriented curriculum that utilizes and converges artificial
intelligence in various subjects
e Restructuring of the major curriculum to nurture excellent teachers in the field of the 4th
Al Advanced . ) .
Education industrial revolution
* Development and operation of artificial intelligence-based interdisciplinary curriculum
Al Convergence | * Development and operation of a curriculum that innovates class contents and methods by
Education convergence and utilization of artificial intelligence with educational technology in various subjects
III. Research Design Table 2. General Characteristics of Targets
Characteristic Ratio(%)
1. Research Target Male 9 45.0
2 opo) te Grist UEAls §Yng HEg | Gender Female ] 550
Sehe 255 wAF 20012 AZsHITE At oigel 5~9years 12 0.0
UubElel £ 2|3t AThe <Table 259t 2t SEA} 10-1dyears ‘ 200
Education ~19years .
o }ZS]EF-E% }2-)] 55%)O] Lé-}g(45%)iq }?JFE‘HE'% g(’)l—g Career 20~24years 0 0.0
H, w5732 54 o]4 109 U]gH60%), 10 o]4 151 25~29years 1 5.0
ojok 04\0] "H]=o0] AHNA O A2 z}K]E0 s Subtotal 20 100.0
I3H20%)9) ul5o] oo R g A w3 obtotal 2 ot
HE AHEH FHAL 5 15%(75%)> 258t wALo|H, Sehool Middle 2 10.0
ot U S4ST WAPF 242t 25(10%) w02 UERY Level Soni £ : 20
o} SEA 208 5 98(45%)> MNEZY AF2R] 5 & Subtotal 20 100.0
=9 mg2 0% AojE AR F™o] Q= Ao YEf o 1 Bas‘; g j:g
. - oding ntermediate .
ST 6%(30%)2 CAof, oo 5 ElAEY 1mz JefYy Level Advanced 6 30.0
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Table 3. Contents of ‘Educational Methods and Educational Technology’[3]

Category Contents

» Concept and definition of educational method/educational technology,
relationship between educational method/educational technology, history of
educational technology, field of educational technology

Teaching-learning basics, learning theory, communication and media theory,

Overview of Education Methods and
Educational Technology

Basic Theory of Educational

Technology system theory, acceptance and diffusion theory
Instructional design theory, ¢ Instructional design general, instructional design model, constructivism-based
instructional design model design, classroom practice

¢ Concept and type of teaching medium, selection, production, and use of teaching
medium, message design and principle (visual focus), etc.
Discovery and inquiry, experimental learning, discussion and discussion method,
cooperative learning, project learning, cognitive apprenticeship, etc.
¢ Methods of communication (questioning, explaining, listening) in the teaching
and learning process and communication, and classroom instruction

* Concept of professor evaluation, evaluation model of teaching program and
production of evaluation tool
ICT application education, multimedia application class, course-ware design and
development

Distance education Distance education, education broadcasting

distance education e The Future and Prospects of Teaching-Learning Methods
Introduction to other educational

technology applications

Teaching materials

Teaching methods

communication for class

Evaluation

Educational use of computers

Lifelong education, corporate education, etc.

Y gatug WP (M=4.25) DWEW E% e Y 1T wsieRgRnt ofet ARl AfL 2,
28 TeAE SlH(M=4.20), S B3 WA ERANE S, ojehA 28 YRS AT Al
el A(M-400 S= BLSITL Q75 o2 U 5 YuS P

Table 5. Areas and detailed topics of ‘Al Convergence

Table 4. Needs analysis of ‘Al Convergence Education ~ Education Method’
Method’

Category Contents
; Purpose of Al | * Purpose and Thinking Skills of Al
Category M SD Min | Max '
Principles of Al (machine Converggnce Conv.e.rgence Educa.tlon .
learning, deep learning, etc.) 390 | 062 | 2 5 Education « Cognitive and Affective Competencies
Al and social impact 340 | 1.16 1 5 Contents of Al | * Al understanding education
Al and ethics 380 | 0.96 1 5 Converggnce * Al basgd Educati.on
Purpose of Al Convergence Education * Al Eth'CS Educatlon.
Education 390 | 1.16 2 5 Method of Al * Project based learning
Teaching and Learning converggnce ¢ Design Thinking
Methods of Al Convergence | 4.65 | 0.48 2 5 education * How to use metaverse
Education e AI Convergence Education
Evaluation of Al Convergence Evaluati f Evaluation Rubric
Education 425 | 0.96 2 5 Al Vcaolrjlielfgne:ce ¢ Al education leading school,
Convergence of Al and subject | 4.60 | 0.66 2 5 education and educational Infor.m.atlzatmn
Convergence of others research competition case
administrative work and Al 3.20 | 064 ! 5 * The role of teachers and schools in
Implementation of projects the future of education

using machine learning and | 4.20 | 1.15 2 5
.de.ep learning <Table 5>q 010:1 u] }\]1:1 KK]J _,_;\101] D:}a} %79'
Realization of Al through 385 | 045 2 5 B )
physical computing ' ' £, W, gris Jdsielon], fRAC R = QEA]s
Improvement of classroom 400 | 115 2 5 g3t 80| 2R FmE] /\}_Tiaﬂ, olx-HojA ek ol
management through Al
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Table 6. ‘Al Convergence Education Method’ Teaching

and Learning Plan

Week

Topic

1

Orientation
Lecture content, method, and evaluation guide

Purpose of Al Convergence Education
Discussion of Computational Thinking

Competence through Al convergence education
Comparison of competencies through analysis
of prior research

Understanding Al Understanding Education
Basic knowledge for understanding Al

Al Education Framework
Domestic and foreign Al education models and
strategies

Domestic Al Curriculum
Comparison of Al basic textbooks and textbooks

Understanding of Al-based education
How to use Al for each subject

The educational use of Al (AIEd)
Case of Al-based Edu-tech

Al Convergence Education Method 1
Understanding and Practice of Design Thinking

Al convergence education method 2
design and use of Multimedia

Al convergence education method 3
Understand and use the metaverse

Al Ethics Education
Al Ethics and Education

Al Convergence Education Evaluation
Al Convergence Education Evaluation Rubric

Case analysis of leading schools in Al education
Case Analysis of Education Informatization
Research Contest

The Instructor's Role in Future Education
The role of schools for future education

w

. Research Design
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4. Research Tools
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5. Research Method
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IV. Results
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Table 7. Paired t Test Results of Teaching Efficacy
in Informatics(SW-AI) Education

Pre Post
Element N M(SD) M(SD) t D
Values of
informatics 20 3.56(0.68) 4.26(1.07) 2.785 0.012"
teaching

Strategy of
informatics 20 3.20(0.76) 4.02(1.12) 3.123 0.006"

instruction

Utilization of
informatics 20 3.53(0.92) 3.98(1.25) 1.639 0.118

infrastructure
Total 20  3.37(0.71) 4.09(1.09) 2.898 0.009"
*p<.05
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V. Conclusions
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