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Developing and Implementing an Al Understanding-Based STEAM
Program to Enhance Al Literacy
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ABSTRACT

The purpose of this study was to explore the effects of Al literacy and attitudes toward Al by developing and applying
an artificial intelligence understanding-oriented STEAM program to improve artificial intelligence literacy among elemen-
tary school students. To this end, a class program was developed according to the ADDIE class design model, and 120
students in five classes in the sixth grade of elementary school were applied over a total of 17 sessions for four weeks.
The results of the study that analyzed the results of Al literacy tests and attitude tests toward Al before and after the
application of the program, and post-student satisfaction tests are as follows. First, as a result of examining the sat-
isfaction of participating students with the program on a 5-point scale, the average of interest was 4.317; the level of
participation was 4.359, the perception of difficulty was 3.375; and the average of overall satisfaction was 4.017, confirm-
ing that this program satisfies student satisfaction. Second, as a result of the pre-post difference analysis of program par-
ticipation in Al literacy, the average value of Al basic knowledge, Al utilization ability, Al ethics and values, and overall
Al literacy all increased statistically significantly compared to the prior. Third, as a result of the pre-post difference test
of attitudes toward Al, interest, consideration, communication, recognition of usefulness and value, self-concept, self-effi-
cacy, career choice in science and engineering, and attitudes toward overall Al all increased after class, and this was stat-
istically significant. In this study, new research is attempted to cultivate future talents in accordance with the rapid social
change caused by the development of artificial intelligence technology, and various educational efforts are continuing.
This study is significant in that it is a basic study for revitalizing artificial intelligence education in the field of elementary
school by verifying the effectiveness of an artificial intelligence understanding-centered program based on STEAM teach-
ing and learning criteria.
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Table 1. Summary of key concepts defining Artificial Intelligence literacy

Key Concepts critical Caiesh; communi- collabo- L develop- problem Al Ethics
evaluation e cation ration EEE ment solving (safety)
Research standing)
Long, D. &
Magerko, B.[8] O O O O
Wong et al.[9] O O o
Kim, S. et. al. [10] O
Lee, C[11] O O O @) O
Ryu, H. & Jo, J.[12] O O ©)
Kim, J.[13] @) O O @) O O @)
Lee, Y.[14] @) O O O
Ministry of
Education[1] O O = © O O
Seoul Metropolitan
Office of Education[2] © = O O
AFE WSS =2A] (27A 45) 279
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Table 2 Analysis of Al education content

Standards for Al Education Content in Elementary System of Al Education Content in s }
and Secondary Education[1] Elementary and Secondary Education[16] ALSRP 9 B 3162y
(K-2) Identifying positive
(1-2) Al stori and negative words
Al Al and | (1-4) First encounter A (3: Dt S OHZIS Wesk Al Interactio | (3-5 Understanding
Society | with Al ) rong Al, We n emotions through multiple
Understan . . Understandi | (5-6) Al vs Humans . inputs
ding (Intelligent | (5-6) Various uses of Al ng (5-6) Moravec’s Paradox (Intelligent | INp o
Agents) | (5-6) Strong Al, Weak Al Turing Test ’ Agents) | (3-5) Explaining tasks where
uring 1es Al outperforms humans and
vice versa
(1-4) Perception by (K-2) Communicating with
Perception computers and humans ~ B Percention Alexa or Siri
PUOM T (5_6) Methods of PUO | (3_5) Developing programs
computer perception using perception
(1-2) Classifying objects,
Classificati (1-4) Classification by finding commonalities (K-2) Learning to use
B —. features Al (3-4) Determining responses | Expressio | decision trees
’ q "1 (5-6) Al classification Algorithms based on situations and n and | (3-5 Designing and creating
Reag;l)nm methods gort conditions Reasoning | an animal classification
8 | 5-6) Knowledge graph (5-6) Classifying objects using system
Al decision trees
Principles
and (1-4) Various types of '
Applicatio data (1-2) Various forms of data (K-2) Learning data
ns (1-4) Visualization of (3-4) Guessing numbers using pattems' ‘
Data numerical data Al and Data hints K-2) Usmg image
(5-6) Importance of data (5-6) Predicting new recognition clasgﬁers
(5-6) Visualization of situations and creating new (3-5) Understanding three
textual data data using given data Learning methods of machine
(5-6) Data trends learning
- (3-5) Conducting machine
Machine | (1-4) Al learning games g:i; Mah]fe rﬁ ro??lt;chjne learning projects
Learning | (5-6) Experiencing the Al Jeamin 1 ng (3—5)'Explalmng hOW_
and Deep | principles of machine | Applications e . algorithms and machine
Learning | learning (5-6) Creating Al projects learning show biases
(block coding)
Al | (-9 Al that helps us (1-2) Changes in daily life
Influence | (5-6) Life with Al made by Al oy . r
Social Social | (3-4) Similarities and Soci gf(azn)]p?;cussmg real-life Al
Impact of ' Impact of | differences between humans Impect | (3-5) Explaining the impact
AL | ALBCS | ) b £ Al AL |and A of Al biases
education | > FTOPEr Use 0 (5-6) Fourth Industrial
Revolution, Al Ethics
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Table 3. Analysis of papers related to artificial intelligence education

F 2E aIE dohir] A7 AAF =
g B3tk
7t Aol A FT wael 7 HYPAF
o % wWyo] STEAMe 3idshs o5& 24313
1:]-

2,

YH A Fde AT ASAT olsl T4
Ao §A1%E D 258l
g, 9 619)9] st

Al Al literacy™* t instru-
Researcher | Education STEAM | Converging subject measurement mstru Al EdTech tool
Types OO | @ ment
. - Creative problem
a Practical Arts - o - NeoBot
Park, M[20] | utilization o | O O solving ability ~
(10 lessons) _AC skills Entry
Kim, H & I PE, etc. - STEAM program - Public Data Portal
Lee, J.[21] utilization © O (4 lessons) satisfaction - Al Diet Camera
Kim, M. & — Practical Arts B B
Moon, S.[22] utilization | O | © N/A @ lessons) N/A SmartFarm
Korean. etc - Teachable
Song, J.[23] utilization © O ©0 les’sons)‘ - N/A Machine
- Entry
. TEAM - Piano Genie
Yoon, J.[24] utitization | O | © O @3 ];gzlgns) ssatisfactiggogram - Doodle Bach
- Al Duet
Park, J. & under- Math, etc. - Awareness of SW - MicroBit
Song, J[25] standing ©10]0 NiA (12 lessons) and Al - HuskyLens
- Technical Attitude
under- Practical Arts, etc. | - creative problem B .
Lee, Y.L26] standing ©10]0]0 NiA (15 lessons) solving ability Moral Machine
- program satisfaction
Kim, J. & under- Practical Arts ~ - QuickDraw
Moon, S.[27] standing ©10|0 NIA (14 lessons) N/A - Sketch mn
Creative Experiential
Son, J. & under- P - Awareness of SW - Al Speaker
Kim, T[28] | standng | © | © | @ | O | NA (gc?evsl;iss) and Al - ChatBot
- Awareness of Al - Moral Machine
Sin, J. & under- Practical Arts, etc. - 4C skills - Autodraw
Jo, M.[29] standing ©10|0]|0 N/A (20 lessons) - collaborative - Doodle Bach
competence - Al Duet
* Al literacy

(1) Basic knowledge (2) Application skills (3) Development skills (4) Al ethics
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Table 4. Single-group pretest-posttest design

Group Pretest Intervention Posttest

O
0,
05

O

0, X

Group

O @ Al literacy assessment

O, : Attitude assessment towards Al

O3 : Student satisfaction survey for the STEAM program
X : STEAM program for enhancing Al literacy

33 AA =7
331 A3AS e AA

ABA%S HEAAE S Uted

et IFA S E A HAF EF3015 £ A7y =
28 o] 2 TSk, Gn) AAE E3) o)
3l7] 41 Do T3t FE3IATE AFAT
EgA] AAR= £ 47) 999 1)) B3to 2 TAEY

o z3te]

=\.‘=

A27E AdE -

dEAl AR HAL A3ke] ZEnts
(Cronbach’ s )22 I3} o, Fod
756004 784 Abole] Fro R BT FTElgith

L

ol gk EHE Ak TN 9dy 2 &
TAEHAS T ¥ Zr|GE), HHGE
=35 ‘L) s 7}x1 21BEE, Aold@
73, ol3A JI=E AeGEIHo]

g A 9%k nE Eghe
‘ol T 7hA 43
Al 3% A5

O
L.
<l

o
i
T

17l

oo
E¥l
9‘£
8

o I 4

WAL A 2l
ashel ks %_Lwr @
= 765914 9032

K
off
=2

=l

o2 nIlo

o

o
b ok o
ooy

e o>

> o

2
REE

g3t 28
dolel g

ST
7N E&dog 74
4(17“) FH AT 3AHGH 7R

SHATE FHANA AW AN A, Oiﬁll%\‘:d

d sflofF & A, gtol] sl A U=

23o] =AU

=)
b

£

I

32

o o
LS

Iy

mtﬁ
e

3

N

==

7

g

Jlﬂi

2

ttf
ot

34. A4 A 24

AFA S EHA g
STEAM =238 483
Al tigk B el #-9)
$3ll SPSS 29.0 T2 IS

5 o3l 4
A9} <l
2] golr 7]
ARgske] ARR-ARE oS

o ) FYGLe Al 71x AAUED, Al 8 HUE S LAAS STk woh mee) A8 o] A

3P, Al /N SEGEE), Al &2 - 71X BEEP o], s _‘;_°f fo T i“_ e

E—'E‘ %53—% ‘;\(j_ﬁjl %‘40]_;(] o]_gs ]:]E1 ‘UH—?—- E‘O/] Eoﬂ TI]-——— Z 7 7151/\]' éjq'oﬂ Tl_"]a\__} X]—O]7]— /‘J\T:X]

o} 3 THE -AAL Flg o 3T 2

3 7 47 Bl ELker) AER SREIITh B o E°Hi,? f PR s °}M1;U4’ ——

o] = 2= o Y= i I TFTHZ

Dol £ el WAYRY AdEs gy O DT USEE 25 89 e Hast wewA
2 EA3

282 2024. 7



-UAS g e AT ATAT ol T4 STEAM =233 7jst 4§ -

Table 5. Achievement standards that can specify Al education content standardS

Al Education Content Standards[1]

Digital Literacy Achievement Standards[27]

Al Education Content Area Content Element

[Achievement Standard] Detailed Learning Content

Al and Society Various Uses of Al [1-3-2] Understanding the fields of Al applications
Al and Agents Weak Al and Strong Al [1-3-1] Understanding the principles of Al
Importance of Data [2-1-5] Understanding the reliability and accuracy of data
Data Visualization of Text Data [2-2-5] Visual representation of information and data
Data Trends [2-2-3]]1 Analysis of information and data
Perception Methods of Computer Perception |[1-3-1] Understanding the principles of Al

Classification, Search, and Al Classification Methods

[1-3-1] Understanding the principles of Al

Reasoning Knowledge Graph

[1-3-1] Understanding the principles of Al

Classification, Search, and

Experiencing the Principles of

[1-3-3] Using Al tools

Reasoning Machine Learning
Al Influence Life with Al [1-3-3] Using Al tools
Al Ethics Proper Use of Al [1-3-4] Integrative use of Al tools and other digital tools
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Table 6. Analysis of curriculum standards in the 2015
revised curriculum for 5th and 6th grades

Subjects Az}tnai\éea;ndesm Al literacy content elements
Science [67402-01] | Classifying planets (decision tree)
[67H06-04] | Methods of collecting public data
[64105-06] | Everyday Al strong Al weak Al
[64105-03] | Inventions utilizing Al technology
[64105-07] Building Al robots
[64104-04] Future transportation methods
Practical | [6404-08] Experiencing machine learning
arts [64104-09] principles (Entry AD
[6204-11] Developing programs using Al
models
Training Al models (Teachable
(6-04-10] ¢ Machine)
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. Achievement ]
Subjects - Al literacy content elements
Discussion on the positive and
Korean (6=101-02] negative impacts of Al
language Writing about artificial
(6=103-03] intelligence
Etiquette and laws in an Al
Moral = society
education (6=02-011 Respect for human rights in the
Al era
Al (robot) ethics and laws for
[64102-06] maintaining order in future
society
Social Global efforts following the
Sciences [6108-04] advancement of Al technology
Proper use of Al (issues of
[6A102-02] human rights violations due to
biased data)
[67101-04] Designing strong Al robots
Arts [6v]03-01]1 | Modern art created with Al tools
[67102-03] Expressing ideas using Al tools
Physical . ) L
education [6+101-04] Various applications of Al
[62705-04] Data visualization
Math [65705-05] Machine learning (regression)
[6-704-01] Al algorithms
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Table 7. STEAM program for enhancing Al literacy

Achievement Al literacy
Program | Sessions Standards
Al STEAM (D | @ |3 | @
Found i, 12 | [1-3-2] S, A © O
Artificial
Intelligence! |  3~4 | [1-3-1] E o0 O
56 | [2-1-5] A © (CANG@)
Aha, Data!
7~8 [2-2-5] T, M © 0O
Curious 910 |[1-3-11| ST |O ©
about the
Principles
of AP 11~12 | [1-3-1] A (@) © 0O
Al User 13~14 | [1-3-3] T ©|0|0
Manual | 1547 |[1-341| E A |O|O|O|O
(1) Basic knowledge (3) Development skills
(2) Application skills (4) Al ethics

4.3 71 Development) TA

D) SACIM = AW 2AD) SAZ ==&
W8S nigo® A wp-shey At FY
A7 A5 JNEstal A =stie STEAM w3
F70l meh AR AAE £ Al 232l
A 7)) 289 =78 sk, 254 9 g

A H7 ARE Apdsignh

of my o rot

4.4 23)(Implementation) T+

AAOS FASRY L34 FPLE A
Hgahe FAoR, Sl Sele Hestus o
SAe] WSS 48 5 glom ol meay 4 -
nge] 7|27k | 4 glek B Aol AE S¢f meo
W HG A - Fol AFA LEHA A AFAB
o g Bl ZALE Slom), Aol slpAre] W
= ZAE Stk

Sq Zzoge Av an $Ye AU @ 9
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Table 8. Lesson plan for each session for the STEAM program

Pﬁgnaén Session Topic Al educational content elements Teaching and Learning Contents Based on STEAM Criteria
: X\iik 131&;111 iIStrong Al - Present a problem situation where the development of Al is
Found it: | Desi 8 strong Al robots discouraged due to the negative perception of strong Al robots seen
Strong Al in Snng in movies.
1~2 | movies, weak : grjgsrtc?sf%]l(gwA\INhen - Design a strong Al robot that can alleviate people’s negative
Al in | developing Strong AI robots perceptions and set rules for it. ' o
everyday life o Asimov’s Three Laws of - Compare the rules you set for robots with Asimov’s Three Laws of
Robotics Robotics and modify them to fit today’s context.
Pound Definition of Artificial
It, Al I.nteﬁjngl?coen o c - Present a problem situation where non-intelligent products
. Var%ous anplications of Al (refrigerator, air conditioner, speaker, etc.) are inconvenient
Found it: | Life withpjgl compared to AloT (Al Internet of Things).
e . . - Design a blueprint for an invention that combines non-intelligent
34 Artificial | e Inventing by connecting . - . .
. ; ; products with Al technology to solve the inconvenience using forced
Intelligence! | objects with Al technology combination methods
through forced association Partici . " Jlect the AIoT product that b !
(Design) - Part cipate in an auction to select the AloT product that best solves
« Types of Al technology real-life problems.
- Present a problem situation where an Al model made with
‘Teachable Machine’ misidentifies a lioness as a leopard, similar to
e Meaning of data and the problem where Al misidentified black people as gorillas.
5.6 Aha, Data is | information - Create a model with ‘Teachable Machine’ to correctly classify
Important! | e Types of data lions (lioness, lion) and leopards.
e Importance of data - Write a letter to the developer of the Al that misidentified black
people as gorillas, explaining the problem with biased data and
Shtav] suggesting solutions.
atal
- Read a letter from the nutritionist and present a problem situation
where food waste in our school is increasing.
Aha, e Data visualization - Visualize the school’ s food waste data using the Entry data
7~8 | Visualizing |e Data trends analysis block and create a program suggesting ways to reduce food
Datal e Text data visualization waste.
- Create an infographic showing the seriousness of the food waste
problem and solutions, and post it in the cafeteria.
- Present a problem situation where students cannot check the
How Does Al accuracy of yoga poses learned at school when practicing alone.
: - - Classify yoga poses using decision trees and create an Al model for
9~10 | Recognize |e Al recognition methods & ih *Teachabl hine’
and Classify? pose recognition wi eachable Machine” .
) ' - Discuss the functions needed for an Al app that checks yoga poses
%é“?“il and design an app introduction screen.
aboul
Principle - After watching videos freely for a certain period, compare the
. videos recommended by Al and share the problems caused by the
° How Does Al | * Al inference methods recommended videos
1121 e Meaning of knowledge graph TR
~ erand | How to draw a knowledge - Collect a friend’s video search keywords, draw a knowledge graph,
Recommend? anh and create a program to recommend friends using Entry.
grap - Share solutions for reducing digital footprints through
brainstorming to solve problems caused by recommended videos.
- Share problem situations caused by inconvenient or dangerous
More e Various applications of Al non-intelligent door locks.
13414 | Convenient | ® Al recognition methods - Create an Al facial recognition door lock program that informs
Al o Experience machine learning | recognition results with an Al board (LED).
principles - Check each other’ s Al door lock program accuracy, and add or
A(I} [_Jser modify the code to upgrade the program for real-life application.
uide
Al News | ® Social impact of Al
Cards for | ° Summary of newly learned - Share examples of jobs being replaced by Al
15~17 Younger information about Al - Create news cards to explain Al to younger siblings using the
Sibling e Investigation of further collected information.
= information about Al
AFHUEEI] =54 274 43) 285




- AFHAEEE =EA ATE A4S -

o WA 258w 631 12098 th o2 45 ¢t
Z 173/ Z2398 A3t ¢ A3 1@ &
oA STEAM 4 AFY~E[13]15 183t] wAt
o] HEF Fewo] JIFA T 7]&dd dg &r]e} o
AE =Y F UEE SIATh 53] JIFAF 71<H g
FA o] Ate] FAA O 2HE P, SsAprt A
Aol A AP AFA T 7Eol g s
AN ol BigE = JAEE ATk =3 A 2
9] 7tol =7t & F Qv AAE A|ASHE, Y ofo]
tols ukgde Aoz HA & Fxsgor & &
T EE BEE §50% Y} EoE T oot o
FA] APS T 4 JEE Sk g olgg B
£ 2A aZe] HAHol IFAT A E Fst
uEALE] ool o] e A H AP o] HES
3ktk [Figure 118 9~10xkA] 74 A8 w<5oln),

MO BN BN WY W ARAE MO

Figure 1. Program implementation of sessions 9~10 in the
classroom

4.5 B7KEvaluation) T-A|

B7HE) B ADDE /1% male] A% WA= 7
W ol g Al el Brkshs wAlolch
Brlel e meage) mi-okr A B S,
@Al iR ThE A HhE ko sk mS
Sk 7] TR Bohe AR Q13 2EY
A AR AFAB e BE AA A3 mo-st
% AAS ES AZHG T, T2l ot 8y
MRS 2AE Fi) Zaade) g See) wie

Bkt

5 A+ A

A3 HEHA F4S 9% AFAS o8 F
STEAM =z thel iE=(En s, Fojx, do)
5)E 53 SR gold Ay}, Fu|E&= 4317, o
£ 4.359, o] 5o ¢lale 33752 A P 4.017
2 Yepsith

Ao 2 R f2)3 2po)7t JEA] GolR
7] S8 SHEE -HAS I Ay, Fv|=(t=-132,
p=95D, FdZ(t=-1648, p=.044), Fo]=(t=1.768,
p=.019°] we}, Aol mE TE5(t=.004, p=.014)=
[Table 912} 7o) frol4=3 05004 9% xfo)7t A=
o2 ettt AEZog Anrd, S5 ¢t
Az} gAY 2jolof] FAIHOE Fon]gh 2po]7} Ko
A o), Foss FMRG qtle] =3kal, bt

Table 9. Analysis of gender differences in
satisfaction with the program

poman | S| | M | sp| rRato | P
Interest I\F/[ 251) jggg 3451421 -132 951
Engagement I\F/[ 251) ﬁ% 232 -1.648* .044
Difficulty I\F/[ 251) gggz ggg 1.768* .019
Sa(t?:fzrcaltilon 11\3/[ Z? jg}g g)i 004* 014
*p < 0.05

5.2 Z2o] AFA 5 FE A mx= a3

521 AA| o] ASAS e #s}

A3AE 2EEA e AT AT ole $4
STEAM Z29& 283 § PYE2] J3A T 2H

Aol Folek WMshrE JeA dohir] ffsl ARd-A
5 s ®E t-HS s Al 7]2A)2(t=-12.858,
p<0.00D), Al &8 53(t=-8.936, p<0.00D), Al /% 54
(t=-8.283, p<0.00D, Al & - 7Fx]¥Ht=-7.429,
p<0.00D, AA Al 8 21 A(t=-10.660, p<0.00D+= =+
T4 F Bwel o o o= SAHSE fo
stk
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5.2.2 Aol mE AEAe ZEHHA Ao

AFA 5 B HA e s AFTAE ol3] T4
STEAM Z=2I9& H83al7] A &, ey o5t
Aol AFAT e Aol Fo3 Aol Jde=A 5H
B2 -AAE ¥h AFAF STEAM =233 A
£ 2, Al ZlE A k9] G4 a8 A Al e
Aol 9lo] A8 o] [Table 1017 o] A2 o
fFrolshA] @2 o= vehgTh

Table 10. Results of the pretest analysis of gender
differences in Al literacy

Al literacy ?12? n|oM Ra%o Value
v [P e 2300 [ | 97|
T e e ] v | ™
e e e 2] o |
wae SRR @ | -
“tam [F ez e 0| @

THt=-2.006, p=.047). =, A&As ZEHHAA Fd< 4
g AIFAE |3 T4 STEAM =238 28 F Al 2]
B 24 [Table 1115} 2o] F814¥(M=3.142, SD=.484)
B} o8RA(M=3.307, SD=.412)°] t] &2 ZA 2= e}k
wom, ol FAHCE Fofstith

Table 11. Results of the posttest analysis of gender
differences in Al literacy

Al literacy ?12? n M SD | tRatio Vafu .
tooveee [ o [0 iy | 2 |
Pk F o e ] | %
e o aom ] 299 | 8
wene PSS o [ o
e P | w

*p < 0.05

5.3 20| AFA sl et el vA= a3t
53.1 AA| A dFAeel that Bj= w3t

AEAs A &2 AT deAle olsl T4
STEAM Z2 3-8 83 & 8 AEA 5l o
T Bl i3 st QlEA dobir] fs) AR
AR O R S ST [Table 12]9F 2
o] &w|(t=-4.716, p<0.00D), H}=(t=-5.243, p<0.001), &
EH(t=-4.894, p<0.00D, &7 -7k AA(t=-4.075,
p<0.00D), AoNd(t=-4.140, p<0.00D), Hpol&s7t
(t=-5.825, p<0.00D, ©]&A & Ad=(t=-2.516,
p=013), 223 AA AFA 5ol ek B =(t=-6.092,
pO.00D= Z2 03 o $ Fetgko] U =9kow o]
© FoFE 060dA SAHCRE fFolstdith

o
il
lo

[e]

Table 12. Results of the change in attitudes towards Al

Attitude towards Al M | SD| ¢Ratio Vaff
ue
Pre | 2680 | 7%

_ Sk
Interest Post | 3118 | 630 4.716 <001
o Pre | 3067 | 708 | .. i
Consideration Post | 3.458 | 506 5.24 <001
Communication | e 3006 | G87 | aoi | 001

Post | 3.392 | .565
Perceived Pre | 3.028 | .607

usefulness & -4,075%%* | <001
valle Post | 3.342 | .559
Seff-concept || 2T | T Ly g pe | oot

Post | 2517 | .667
Pre | 2391 | .816
Post | 2.962 | .651
STEM career Pre | 2.688 | .770

Self-efficacy -5.825%** | <001

= %
choices Post | 2.954 778 2.516 013
Attitude pre | 2712 | 518
towards Al -6.092*** | <001
(Total) Post | 3.107 | .443

*1K0.05 , ***1X0.001

532 AWl m& dxA sl i B= Ao

Zeaq A A, dehs ojshie] AEA e
UE Bl frold Aol7h A BURE +-AH S
shdct. [Table 135} o] “wiel e} o ths) st
o] BAGe 2831, REUAE 767, oistae] B
2 3295, TFEHAE= 565(t=-3.789, p=.000)2 ==
a9 A8 A, AEAB td s F e g
& getnTh ojshel gl § Egkow, o

AFESE3E =24 2748 43)
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Table 13. Analysis of gender differences by area of
attitude toward prior artificial intelligence

Attitude Gen . D
towards Al der | 7 M| s kit Value
M | 59 | 2.820 | .742
Interest F 61 (2504 | 78 2.029 912

. . M | 591|281 .77 | _ -
Consideration F 61 1 329 | 565 3.789 .006
L M | 59 | 2915 | .688
Communication F 61 13093 | 681 -1.421 761
Perceived M | 59 | 3.062 | .633
usefulness & .608 919
value F 61 | 2995 | .585
M | 59 | 2.271 | .806
Self-concept F 61 1967 | 651 2.217 .059
' M | 59 | 2517 | .825
Self-efficacy F 61 2287 | 803 1.548 992
STEM career | M | 59 | 2.822 | .840
choices F 61 | 2.557 | .678 1.903 059
Attitude M | 59 | 2.748 | .560
towards Al 754 452
(Total) F 61 | 2.677 | .475
**K0.01
=209 A4 F ATAS B =) a9 3
o A apolE Q1% A, [Table 1419F 2o “nj
2 9" ol tja) dete) aghe 3243, wEUA
= 517, oA FHFIS 3667, EFHAE=

.399(t=-5.034, p=.012)2 =213 AL F AFA ol
gt gz T g 99 & GEAET A9
Hagkol B wshor, ol fojfE 05004 FTAA
o2 foftdh HiE @Y’ oA ARH-ANE BF
osho] G R PHFo] T2 AL AFAF €
EEA S 23 JFA% o)) F4 STEAM Z=2
Jo] =27 HE A uly e Ta g &
Aol HiEE o sk ol a7 S orlgh
=g

Table 14. Results of Gender Differences Analysis by
Attitude Area for Post-Artificial Intelligence

A2 A4z -
Attitude Gen ) D
towards Al der | 7 M| D | £ Ratio Value
usefulness & || g1 | 3379 | 499
value
M | 59 | 2559 | .637
Self-concept F 61 1 2.475 | 69 .687 .386
) M | 59 | 2992 | .639
Self-efficacy F 61 1 2932 | 663 AT5 .804
STEM career | M 59 | 2.898 | .824
choices F | 61| 3.008 |.733 862 | Adl
Attitude M | 59 | 3.057 | .467
towards Al -1.233 | .220
(Total) F | 61| 3.156 | .417
*K0.05

|
3 &A1 5] AH8)2 d&F
F ARl SHE s, o F Tl BgFd A
A TS A3 AT F UES o=
RAEAs HEHAP o] gdolzta & < At ol
259 JATAS 2HHAN FEE

i ot
6
i
u
)
=)
4
e

B AT ARE BAsl] g ABS T 2ok
A, AFAE AN I 9T

. ASAS A &S A% AT olE T
Al STEAM Z2 I8 o] gt 925 53 A== do}
B A7 Sr= P 4317, FAEE 4.359, ol
o] tigk 142 33758 A % -2 4.0179]
ATk

tol\x;;ir‘?gsdi\l ?12? 7 i) & | g Valljue
Interest I\F/I Z? ;Eé 2421411 -110 | .639
Conseraton | M| 89 |32 [SIT] sy
Communication I\F/I Z? ;?ﬁi ?1;2 -2.457 | .054
Perceived M | 59| 3311|.619| -594 | .097
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Uehgth ol Z2 7 tigk do]=e tishe] @3t
A o] BHEe 3509, TEARH= 898, AEAY]
Zhe 3.246, TZAUAE 722 (1=1.768, p=.019) = Y
o] o vk Q13 Ayt WFH AR M3 &
T Aok I 7hEE Foshr] Hste] JIFAT FYo
Al 71 olE e Sl g Aed $H 2HE g
Qlgk Az, ‘dEZ 2T THEr]” 7 7 o HT
TSR3 Jdeago] 8m(12.9%)20 8] HSke] ok

177827.4%)°] SEstAth ©1& Sl AFA T w5l

AZE o] AR o] FojH ok gth= A
A6, 34, 3B} 2ol AFAF LSS st &
TE

dolas, mPmEo] AR ok B b +

=4, AsAT A FdE AT ATAT °l
3l 54 STEAM Z= 1312 sk o) g 2E A
Pl E3r} ek HA A ASAS HEHA
off gk AR-ALS W38k Hlwsl S o, Al 7]x A

p=013), 282 HA AFA 5l gt e =(t=-6.092,
pKO.00DE B%F 44 3 Hagte] o Egkow o=
folsz 05004 BAHOR Felaiar

6.2 A

£ 7ol @9 Are e B,

A, B AT AL A 650d Shgg thdos
ololdl Mg Wl TR Ao wE TE I
o} WP thFOE EYl A Estel BT AF
e 54 A7t Basi,

A, B A7E BAG A-ALE AL HAZ R
Psjo] Zzage] Ego] FFL nAE slo] ¥
S AT 5 Q= AP-FA WD 2 vl 5
G Wb FF AFAS % Z2ade 3%
2 UXE 54 898 Y £ Y= AT 27H

2](t=-12.858, p<0.00D), Al &8 5=(t=-8.936, p<0.00D), D}% A7} 2= AAPE T ol BAS mSe] B
Al M 5E(t=-8.283, p<0.00D), Al &% - 7Fx& o3 Aole thewt 2k
(t=-7429, p<O.0OD, TEE AA Al A B, & A 2% me W molAw’
(t=-10.660, pO.OODE 7 59 F G B E%H o wo 13 v gmo) ofd woh AAHS ol
S oTE BA S A B ol3) L& A7) Slskel 25 L&)
MNEs eAEEse] Al Aol BAR AR AT g Gam gas1ze QB4 w8 4H12S 9
Ao R A A AR A RE F gl steen w9 ol A 18A% ol 1
g Aol giglont ABAw AN AF A oo L e A
Aol eqspel el Wtk o ware oo o T e o
(=200, p047), Ol frelrE o5l BARe L T e e
£ AR AN o) AW LW WL B o, 25w Ageld ABABRE BA B
wol distel Wepel Bake 3500 mawAt o oot el Al
898, o] Hegke 3246, FFHUAE 722 o W), oA ol FA S T8O FTmso]zs
(L1768, p-019= wrsilo] B aivton *IAR A0 7 o10) e, 2 gl Ag AL ST
AR HUA, 2T P T I BE g o ) oy sper st Sher, ol mle
A2 4.237, EFZHA= 878, AstA 9] W g2 4475, o] Thopak it st Tl 2] At mMers A%
EFAUA= .698(t=-1.648, p=.04D)= ATFAYQ] H 3k S31, o= MAe} Bl sjAe] o dED
o 8 e Aol IR AW, FHATEFNH g quol due ases 27E 289w, B4
welhs B.azk Ak sh2e] gl 2AH AYE T 9= STEAM
A A AR BAE AR AT T iz ew gu wad A2e A sl Q
o 4 STEAM Sei¢ 2o Se dgasal o S0 o0 8 T S et ol
Ak FAdow waksalh A spel 3 oo L e s e
o v HE) AR e vmse W, Fr) o LT
(t=-4.716, p<0.00D), wH&(t=-5.243, p<0.00D, 4F AR, olBAS 2EEA B4 915 oS ol
(t=-4.8%4, pOOOD, 84 -7 QIACEA0TS, o~ crpav mso) st @l Sk o A%
p<0.00D), Aold(t=-4.140, p<0.00D), Alol&F7+ 317] 98 olEAS Woo] ek mAe] MEA A
(t=-5.825, p<0.00D, ©o]FA = de(t=-2.516, 5 9% Aee 9k Hodsl a AT oETAS wh
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