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ABSTRACT

The 2022 revised curriculum aims to cultivate individuals equipped with digital and artificial
intelligence (AI) literacy to prepare them for the future society. To achieve this goal, the
curriculum emphasizes Al convergence education, where Al is utilized to address real-
world problems across various subjects, including informatics, science, and mathematics.
To effectively implement this education, teachers need to be equipped with the necessary
competencies to design and deliver Al convergence education. This study developed a
professional development program that integrates informatics, science, and mathematics
curriculum using the Future Problem Solving Program, which enables teachers to explore
solutions to open-ended social issues through cross-disciplinary collaboration based on
creative thinking and teamwork. The 15 periods program, based on the ADDIE model,
allowed teachers to experience and design Al convergence education based on the FPSP.
To evaluate the effectiveness of the program, 30 informatics, science, and mathematics
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STEAM literacy of the participating teachers were significantly improved after the course.
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Figure 1. Process of Future Problem Solving Program
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O, : AI TEBI Pre—Test
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Table 1. General Background of Participants (N=32)

Category Number (%)
Male 11 (34.4)
Gender

Female 21 (65.6)
0~5 14 (43.8)

6~10 7(21.9)

Career 11~15 6 (18.8)
(year) 16~20 2(6.3)
21~25 2(6.3)

26~30 129

20s 5(15.6)
30s 15 (46.9)

Age

40s 9 (28.1)

50s 2(6.3)

Middle 9 (28.1)

School level -
High 22 (71.9)
Science 16 (50.0)
Major Math 7(21.9)
Informatics 8(29.1)
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Table 2. The elements of AI-TEBI

Element Number of Items

Personal Al Teaching Efficacy 8

Al Concept Cognition 6

Al Teaching Outcome Expectancy 7

Attitude toward Al Social Effect 4

Interaction with Al 5

Total 30
WS T2 ] BRJS Bl wAke] etuls 7ol IF
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[36].
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Table 3. The elements of STEAM Literacy measurement Instrument

Element Number of Items
Convergence 7
Create 5
Care 5
Communication 4
Total 21
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Table 4. Design Process by ADDIE Model

Steps Contents
+Analyzing the curriculums and Select Standards
. -Analyzing FPSP Program
Analysis -Analyzing the participants characterstics and
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-Selecting the program’s goal and contents
Design ‘Designing the program followed by FPSP

Program

‘Developing material

Devel . K .
cvelopment -Planning the detailed program by periods

‘Implementing the program

Implementation | -Pre and Post testing STEAM Literacy and Al-
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Table 6. FPSP program based Al convergence teacher’s training course O .
Periods Experimental Group In this material, Al education platforms (or
“Pre—test of STEAM Literacy and AI-TEBI tools) have been selected to match the level of
1 “The direction and necessity of Al and Science, Math, Appropriateness school grades.
Informatics convergence education and Usefulness of | This material well reflects the principles and
9 ‘Introduction to Al Convergence education Al Application concepts of Al
(Definition, Principles, Data, Machine Learning) This material can be usefully applied in school
-Exploring of Various Al Tools for teaching setungs.
3 -Applying Al tools for teaching using various types of This material will encourage teachers to take an
data interest in Al-based science, mathematics, and
45 -Understanding and Exploring Machine Learning information integrated education.
‘Practicing Machine Learning models This material will help enhance teachers’
“FPSP Principles and foundation competencies in Al-based science, mathematics,
6 “FPSP steps and strategies and information integrated education.
Experiencing Al convergence lessons by FPSP Er}h?nceﬁfr}t This material will glsq hf':lp enhance teachers’
7-8 | Predicting glacier area, Predicting real-life consequences ot feachers general competencies in integrated education.
. . Educational - . - .
using data modeling . This material will help in cultivating future
Competencies . d tal
-Experiencing Al convergence lessons by FPSP and Educational integrated talents.
9-10  Making ecological disturbance classification model, Usability This material allows for the generation of ideas
Predicting the climate trends of the Korean Peninsula for integration across various disciplines, fields,
1 “Team Building for group work and topics.
‘Understanding Al Convergence lesson and FPSP program This material guides teachers to apply it to
5 ‘Deciding Theme, target grade, subjects various topics and educational content.
-Selecting Achievements from the curriculum This material will promote Al integrated
13 -Analyzing data and sources for lesson design education in schools.
‘Developing lesson plan and materials Students will be satisfied with the lessons that
‘Presenting Al convergence lesson utilize this material.
14-15 ‘Mutual Feedback Students’ Interest | The content level of this material is appropriate
-Post—test of STEAM Literacy and AI-TEBI and Needs for the target (school grade).
This material will be able to arouse the interest
3.4.3 7H 73} and attention of students.
s 222 StugdE e WEEHTE GAME AA
b Bl dgec et el el 4
7t odeor gus W W 19, HAHE us v I-CVI=
Ab 191, WSk g HhAL 191 ek ulS BFAL 191 ZFEE n = number of experts scoring an item with a 3 or 4
Bl 201 317 @A} 30lolch URENGE A N = total number of expert
9] W82 Table 72} 2t} w& m2asio] A4 2 4 Figure 3. Formula of I-CVI
SHIRY), ALAE 224 U §8HGEY), 149 §
Fag o g % 184 BLATEY), el 3 B2 EZIE 4d MR SY uen], 39 A
ouH4RE) e B 2070 Bato g LA E Q5] + Figure 33} 22 &40l wet I-CVI(Item Content
Validity Index) Al4F=] 1TH37].
Table 7. Questionnaire of Content Validity Review SHot WE7H7F 8“12?_]?_] 7 —?‘, [-CVI %to] 0.78 o]
A} g e SRty 2~ o] H 8 gt
Criteria Contents Jold = FEAHAL = 4 3tk & WE HYE
. . al A= }o } o5k =L 1. +
This material has been created to align with the AL A3k= Table 83+ 22 Dﬂ]) 7k 2ol et I-CVI %t
purpose of the training. o] 1.0002 YEeElJ o2 2(SD=0.460) W& B} =S ZF
This material has been created with consideration 231 9)8-L Fkelst 4~ 9It}H37].
of the national curriculum.
This material i d of topics suitable f
15 ma eia s comﬁosg o hOPIILSI suitable for Table 8. Statistics Analysis of Content Validity Review
Appropriateness teachers to utilize in school classes.
and Applicability | This material appropriately balances theory and Criteria item | Mean SD [-CVI
practice. 1 3.778 0.483 1.000
This material presents the content systematically. 2 3.778 0.483 1.000
Utilizing this material will help improve existing Appropri'aten'e'ss and 3 4.000 0.000 1.000
teaching and learning methods. Applicability
- - - 4 | 3778 0.483 1.000
This material has been developed to be easily
applied in teaching. 5 | 3333 0.483 1.000
6 | 3.556 0.527 1.000
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Criteria item | Mean SD I-CVI Subfactor Group M SD t p
7 3.889 0.527 1.000 AI Concept Pre 4,074 | 0.424
Appropriateness s | 3556 0316 1.000 Cognition 0.522 .629
and Usefulness of Al 9 3.556 0'527 1'000 (AICC) Post 4.124 | 0.266
Aoplcaton 10 3'778 0'527 IVOOO A eaching fre 624 | 0238
. . . Outcome 4.488 004*
11 | 3.778 0.483 1.000 Expectancy Post 3.939 | 0.186
12 | 3.778 0.483 1.000 (ATOB)
Enhancement of 13 | 3.556 0.527 1.000 Attlt‘éd/il Pre 3.548 | 0.440
g N towar
Teachers Edgcatlonal 14 | 3667 0,516 1.000 Social Effect 1.595 .209
Competencies and Post 3760 | 0.232
Fducational Usability | 15 | 3.778 0.483 1.000 (ATSE) : .
16 | 3444 0.516 1.000 Interaction Pre 3.030 | 0.138
with Al 14.883 .001*
17 | 3.667 0.516 1.000 (IWAT) Post 3.558 | 0.120
18 | 3.556 0.527 1.000 — -
’ p<.001, *p<.01
St”de“tiqizim and 17197 3889 | 0316 1.000
20 | 3.556 0.527 1.000 BN A3t Al 34557k 519 29 H4m Ao
Average 0.460 1.000 H|3l| AFSo]| %= 44513 o] = Al w-s-of tistk 7|l
WE5(t=10.649, p< .001), AT 2o tist A3} 7|y
4. A7 Az} (t=4.488, p< .01), AI2te] “FS2}-gof Tt 914](t=14.883,
N p< 00D EAHOR goldh 2ol Lerych. et Al
= Oﬂ*i Wt s Z2ade] Bxs 43o] Ndela], A19] ALlH gFFeol tigt Bl=E §-o)3t 2to|
el A4 M, T2 Al d4asdy gAML TE & = UehgiA] 9kttt
et A A 34 % deol ok 22 29
o] HofAtE ALt F 30789 A BHE A6t 9IS 4.2 g3rolA 29k

IBM SPSS 262 &85 %E}

FPSP 7|8t Al &8 u& A4 $702] AFo] gkl
Fe =5} Ayl ¥ o 5}
41Al BAEE7 Bt = =7Jet 41}= Table 113 ZE‘EP kel F_HOJZH
A2 a2 3.8120014 4.1352 45353t oSt S
= AollAf ZHERE FPSP 7IRF AL $FFE A80t o) AM oz fol3kx| Ele}y] el S HE +HHS
71 Adge] Al 8522 Table 9% 2. Al IFESH2 A&tk 2 A3k, #2188 p< 0.001 $7004 5A%
202 A8 A 3461004 3.8712 453531tk o] A5 o g 90oJ3 20| 2 B2 IS TH=7.462).
gol Mo oA glal] s tlg e 744
2 AT O A AFS ARl B Hert AR A Table 11. Paired t—Test Result of STEAM Literacy
APHETE EAZ 02 p< 0.001 $F0A f-ojulsHA o2 Test | N M sD t p
215131 tH(t=6.985). P 30 3.812 0.508
FFlataArt(t=6.985) - 7.462 000*
Post 30 4,135 0.324
Table 9. Paired t—Test Result of AI-TEBI *p<.001
T [ N} M i : : o g Ul-S BAa) 9isl gEIMade FAe
L T s | o T ohgl 20 S EE S WS, An
ot : : Table 129} ¢t}
*p<.001

Table 12. Paired t—test result of STEAM literacy subfactors

Subfactor Group M SD t p

1 v C Pre 4.506 | 0.061 3.993 030*
onvergence . .

102 2t & Post | 4.594 | 0.068

Pre 3.309 | 0.287

; - _ = Creativit 9.275 |.000***
Table 10. Paired t—test result of AI-TEBI subfactors (N=30) y Post 3817 | 0.168
Subfactor Group M SD t p Pre 3.955 | 0.189
Caring 4,165 | .025*
Persongl Al Pre 2964 | 0.266 Post 4213 | 0.067
E?icg:f 10.649 | .000%** . o Pre | 3708 | 0233 | | .,
ommunication . .
(PATE) Post 3.754 | 0.142 Post 4058 | 0.169

**%5C 001, **p <.01, *p .05
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%?:l) %]—9’] ) HH ) i /b]'%'é‘]—(}i%% = (‘)_ —E_fl-
it o] A&7t EAM o goJ5t 2] Eelstr] sl o
SEE 342 AR A, 83Ht=3.293, p< .05), Z9]

(t=9.275, p< .001), ¥i& (t=4.165, p< .05), 2E(t=6.296,
p<.01) 2% BAHCE FoJst xfo]& Hrt.
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