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Development of Al convergence education program for elementary
school students and analysis of learning effectiveness
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ABSTRACT

With the growing interest in Al convergence education, this study aimed to develop an Al convergence education program
for elementary school students and assess the effectiveness of the program. The developed program encompassed all three
elements of Al education: understanding of Al, Al principles and utilization, and the social impact of Al; a total of 17 lessons
were developed. Al learning attitude (Al value recognition, Al learning efficacy, and Al learning persistence) and Al ethics
were chosen to test its effectiveness. The study employed a pre- and post-test design to analyze the differences in these
variables, and gender differences were also examined. Data were collected from 22 5th-grade students (11 males, 11 females)
at an elementary School in Gyeonggi-do, and the program was carried out as an offline class. The findings of the paired-sam-
ple t-test analysis revealed significant improvements in Al value recognition, Al learning efficacy, Al learning persistence, and
Al ethics. An independent sample t-test found no gender gap in learning effectiveness, except in Al value recognition. Based
on the findings, the implications and suggestions for the design and implementation of Al convergence education were
discussed.

Keywords: Al convergence education, Al learning attitude, Al value recognition, Al learning efficacy, Al learning persistence,
Al ethics, gender gap

1. A& AL s B oy AA8Y AIE HIRS IF
| *5(Artificial Intelligence, ©]3} ADel| thgt #A 3} =
11€012022'd OpenAl7} 713t ChatGPT7} A yto] o7} ettt Al 7]€2 d3AE 9 7o A4
Al FAEA & 54 Thll 1005 AH8ALE E9ete & I HYFE AT A7 84 ¥ oy}t =7t
3 g n duhe wSFE vy, 81 2SSt a wAb
4 3 AHUgty wSEd AISERSHE Fu(mAA A
= 2023 099 25¢, AIAMEE: 2023 129 269, AANEA: 2023 12€ 27¢

R =R AR TRt ashekd AR uSAE A =S B s £ BRad AY

AZE W S3lE] 8% (274 235) 75


https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2024.27.2.007&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

- AFEH 433

#7199 A 902 442, old) Feljere v
S AN Al A

B o o g
Eﬁ I o o%
oL
il Sy
fezi
ot
Wgtre
B5E

(o3
X0

o
> =
o =
| o
ok AU
H L
S i)
= £
a Ho
R -z

dov o o Bl MR rzru[o>
o
[
B
[l
I
®
ot
4
il
of
&
rO
[H

!
iﬁ“’rg
E )
ruZE
> L
mlmiqgw
&
o
m&?ﬂﬁ“ﬂ
&
B
Yo 2
]
q e
Re)

0
flo
oft
o
=]
{0
il
fo
o,
=
s

T

0

0
oS
oX,

MOE M
o
il
offt
)
o
R
e
l-'O
2
o2
oX,

i)

El

Ho

)

2
S

R

&
Lo o (K U

[of
-

tlo of

"

= ASAF M= FET WelE
B Qo m8EE 2015 A Sl 7
T Aoz AAste] 2ZEOISW)
oA g AL o velrH3l, 2022
Al A HAE 72agS o,
S} ol f‘i}%ﬂ &2 RS YTHl =3,
8 élﬂroﬂ ‘HAE AbE e} JIFAET Fde
E‘i I HE mel AAsk HAFY A
5 243 AT BA 82 o
E} AT dE SR 253w
1 17TAZF A 34AI3E o), F8tale 713 3441
ol A 68717k o)t oz Fufstel tiAE B Al W
m} g 7152 ntASATHSL 202558 Q-
2o Al UAE mHAS =slw HRHo g 3}
g 2e wEstg one), wAe) Al wg e g
Fslr] 9e) Al S ushd AT theks A4

SRETRY

mlo RO e -1> S TR

Ei J

o%

ZRIYE 95 It 25 AFIEAAM=
EE 39 9 H2E A5 Tg3 Z2 a8, 9%
2 AFHE, dFHa=E &5, iy 2d e
g Al Z2AE &5 5 odgt Al &5 =7 &8
T Ao R SW - Al wSo] o]FojR 1 THT7-9]
Wk ofet A AN Lo} 22 nludze g
< 59 A=y g2 gAEC] ] 9 WE S

=
=
Rl
Ho

=EA AR A2s -

fru
o
S
o
fo
-0,

f
N
off

[0
gt
oo
9'1_5
&
oy
o
)
S
2
ao
m?[_{

2 EANAY 25 evtza RS AT
e #elH 4Fe 1T
2 A Y10 =3
N UAY 7] 2aG S
S Qx, AANCIETHRET mEHGol
Aol I A%, kA s
LRrol AASH Stk obx s makAlsk
Wgrort AYAT @ AFAS WENE 1ES

= 743 2 Zes Asdn

%
W}
o
=
Ho o
o
o2l

T X ool of

e OO T N -

VA g #d AYd+E dyrd
(1112]013], &< Al ¢ u5 AElle 78kl A=

2 BT 5 glouk, 1 gol Al wse] Adat 2
£ A0 R 3 WHIEETHO] FZ o|ET} 71X
A7 o] HRAQ02D2 2 FolA IFAT Kol 4 SW
zZ2aew, 23, AFE 2 AR 5o BHUEl
o) 3-Rolel A X shw 1 fElagol Y BKe
a7k ZzEe} A @3, B mEStETE el
FEaivkar g3ivHi4l 01—?— Al &8juls =9

[e)

RN

27 weh AT AT SASG O

9 e JPHUIISN6L AEAE L5 A
ke 2FAYIAE AFASN BT g ol
252 FF 2ANAR ATAS 7%l @ 7
g A4 AFAS Z1Eel B AelE Gae
5 8217 o8 43I0} AT 71% 2 2ol
U FIYE A2 BEE 2E 5 Ak webd 3
9] g0l B W 8 LIT N &

FaF SIS0 D40t T2 8e 211%6}
3 QoHISIIS) MR Aol Sl 25 £Ee
TP W AP oUW FF Fol A5
A b Rio] 9x, AAF T4 Al mEZE I
o Jpgsolol drka FEFTHIIL SW - Al HE
Shast Yuisha el = S 2 wAES] W%l o
@ B, &4 Azete] zolrh RuHm 9u
[20), ShgulTh Q1FA% mEo] thF ShPolt

3 Axow wqgsE AR B4 S0l DelnE wREgdAs wAY 48
Saol Mol g Zzade] nok AA ML HkE  F FAYSS B wxold] %t wgos
ZEagos A% L BEE Bast Yrk (23T ATHSHL 48T & YE B ST AEsEA
AFA T 25 WE7]F] A= Al &S ‘Al 9 AES wHZ2 Ao Z e vl 9k

S', ALY B8, CALASE 9% 37k ofof ¥ Aol A= Al o], Ale] g - 2§, Al°)
AR Tl AR DELLE ANND A A I e 2F ZPD 2TRAE o
=3 AFA Tl B ol LHHE BEE HY 2 @Al §HRE TEIPS AL @) 2
76 2024. 3



- 25U AT Al ST

g &, O aade HE5staA sk B A
o FZ = AgPAFoA Al 2o T3 QR1oFE =
o ShFEizel FEatcHINRIL 53] Al
DUES AFS= 25889 Al g 452U
= YPAo] Fastta =odAti2ll gAEo] Al 7}
A2 Ql)slar, Al Shgoll A4S 7EAH, Al 84S
&3 E 577 EF FoE Al <G & ¢ %g
o] & & Utk o] & AFelA= Al 71A] 14, Al
&gt Al 8F5A493RS Al B—LAEHE 3ol o
2 AAH ) =3 Al $8]9 QA0 AxH u}t
g 2 27 33 HE&e FAHL, AT
£ Fuste] Al S48 a4 wclel et

[141115](16]. oF&2 SW - Al WKollA g sHAY 1H
zkololl Rl =2)7} o] Foj 2= whE{12], A&7k Al
FHuFAAE 2§ aIgol AE Ax7E A=A
A skt ATEAE v 2k

AFEA 1 2544 gl Al §gug T2
Be Al ol3l, Ul - B, A9H FY 448 B
gl ek

AT SRFELEAT 743 214, Al Sk,
Al S15A% o] Bolx AL 4F
s,

ATEA 3 Al S 21
=9k Al &2]4doll A 3t Apol& ASA

2. o]&4 w7

|

2.1 Al @5 - Al §3Fa5

Z2FTolA AAAY] Al 5SS A% AlA Fa=
o #Alg w¥o) mAT vl=9] ¢, AldKI2E
2], F@H FE, 85, Adxe @ 45, A@W
GFS 571A] 1] ofolr]of(big idea)E 3+ Al w5
AU IE AASIL FXLHE 153 nlolA ?i}"
T Ug2aE AASATH2]L ST Al BE A

Z2a3 A 9 2 24

1
|

Tz HASY 93t o, 2018 Al o3}
A& NSt &8st T W AR 52 Al IS
At Utk o] o= P& HIES T Tt
A AThARE 39 28-S vES HFE B8 uS
A4S G35 Al ol 2 UoH23l

FyuEs 2022 A w8304 SW - Al o
AFE Fdista Al B534 ] B4 5948
a3tk vk M - $5 Ad3AF 25 WE

7121 o W2, Al 28-S Al o0&, Al 98] - &4,
Al AH813 o g M tiFAE FAE AAR
AABIL Aot /IFA T olF” FHelA=
A% 71 RO E AT AFS] WS dslar
AT MEE oldlste b FHE Eoh ‘<
Fo| Al &8 FYolAe
g olglislal o5 &g3t=d F
A5 AR A @ Gl E AFTAFTY A
gl o BT F A= +8d EAE Esta,
QlEAse] A U HAA g wopsloan &
HEE QIZA T At ALgel F3HE FrH1bl

259 75, 2022 N8 nsHA A A} me

‘A Y ALS| e} JIFA T FYo] AFA 71 A
o] EAol, g dHo Fx= ‘WIeh= AtE
At HFHE *PJIE HiEl o 2 Al 283 A4
ojti5]. T HyYAFA A=
= FO 2 Al AlZE obd A FE31,
Al 7id 93)7], Al B2 73] 5 thFdt =75
483t 5 FTHY S T2 0] - EHPHIL
ATH1424](25]. =3 Al AF3]d G Gl A o
= Al S8 Al /A FE94E 7IRe g g Al
A 2-Hl ol&ll, m&E | Al(moral machine)S 7|¥e g 3
Al &1 ol3l], maleld olsie AT = s
HAHY A EAA 2Eo Tid IHEE 5 AlVF
Atglol w2 gk, A, hAS gasin BHQZ—'[‘%
Eo] 9 EE3le E5o| A 14]24]. = A
H AIS} 22 V0] FEEE SR EA Al &7
of thgk A2} =97t AslkE ASR AEE 7He
o, RSN S8 F JE Al Su ol gk
o] o AdtE "o Ado] AcH14l24].

A w53 A= Al9t wAE e Al 53
AEE AZEHA ot AW 263202 25
QS gigo =z Al olsf, &4, Al 4 5L OF
= 2534 Al §¥u S T2 39S Adste 9
ol A8ty a7 HEsATHIL AAELS
& T3l A= Al thE 12o] A= FF

33

e (0 ~T of

il

=54 274 23)



297 W) deskela ejslat
el AT Al $FILELS 9 F
(0238 LA N0 Al §HmE TEIALS )
WaldTi6], el Folis FAom 48
v &maksl SEte] ARG R, eI Hg
o2 S| Alel thet Frish Alo] FPHAS
w olel, 97l 9710 Bie 272 Al Hdcha
oStk B9 AGEL AR T3 SUEo] Al
of thE AT el ohiet FH-PAH FFL
B Qagomm #HA A4e 94T+ Aot
& ol A e oje)S BETh o] 9] Aol
), AR, Fol, M3k £E 5 TR Wit B
@ A $FwE o9 AUME AT & Ao
[I12024125). Al § 3% Al F2 2550
A ob 2 % gl ol BYUMA} thie) 7

2 Q8] B4 B g AW of

2

=7t =2 ‘ﬂ'@, TN b Go R £
S Y3 EE R WALE A Qs SW - Al #&H o]
37} wtot O?Q'YJ’- of thek oA AAF A7 A
7] wfZo|tH20]

[ I )

i

O
)
fr
o
fo
e
fo
ro
9
ae)
B

& ks A7) T e 2dS b, £
TolAE Al Sterell Hi@ A7) EsqhE ARt
Al SFaFa2 Ald gt 7] olale} EAs]H ol
o A2z AL e i@ Aoz Fo)d &
AT A Lol gFe S At SRS 45
Al ALHOZ wg ZZ I X 048} At eyt

=EA AR A2s -

Td daAToAME Al B8-S 83t wsH
23=E sEAe] HE ¥stE AFHoE ASsta
wolata Q. oA E 202D 25HAYS Ao
2 milyds &85 A3 u §Ergs A%
A7, A Al 710 dig Bl = W E st
ATH11] ZEAE 7|dlo g Al W8S AAE o)A
o} $4-8(2020)2] A= Sgale] Al o gk
7HA 14, HFE Aty 253, dERESe S ol
frolatAl AT Bastath 38 slid AT

oA Al Stgoll thigh Bl =7} Sh5Ab7t A Al 224
Eo tf& &v] FFo wet t2vs He %GIDW
Al 89 FAHZHR g QEJ+~ H8NA At B
ul7} etEojof $He 23 T3] o]9} 2ol ?i}
FAe] 5719k "H= aQlo] Al mSollx Fa3h a9l
o2 =953 ow, A EANAAAGS At
= wF8kE Aol Al ShFoll tigk AR HEE
FAasteEd E8o] "Etta =it gokstd, Al o
FoA EEAte] gr)9} ﬂi]%— J%ﬁh, A2k
P A &2 sl FF

§ ATl HAE= **635101011} ZFa3% HoH A=
Qoloz B & gl

2.3 Al &¢4

Al §21% AL B olslRAA SOl EAF & 1
£g ojnja. daYn}
%%e— AHRAE £ WRCACD' & W
3 FFA, AT, BAY, TPAS Al £219] 40)
202 ANFATHIL A8 A 02 Al 2Hgo] i
SR B 493 A= Sk Yo, AU
23 Al S-S B/ E
A% L% WEI1E] o w
B WEe AL 9% Fol
A T glom, sl ass Alsh sk a, Al
oWlE Bge T3 YOIl AAF Q0= g
A, WA, ohg Ths A, AYLE FAZ Al #20R
FZEIPL AW A8 F, & - FEAe
AL 210 T Bvlsh Al geldo] FHHAT, Al &
guge] Bay Aol FR
B THIS)L AT AFAE
ol ATETL Y Al felug =2 1wo] 2
A grka ARSEA Bk hp 2O, 35
2 BEH Al femgol BRI A
(141161,

78

2024. 3



-&

2.4 SW + Al oA o] A Apo]

U] APA oA SW - Al w5 T3k &n), &
T4, AT ALY Toll AW zbelrt FF HuEt
[1210301(31]. 3FA|9F AFuict A Axpel] ot 23}
7F 43E AL ot StuaEE AWEE, dy
Sk 7 €1x2 AAH ZH A F2 AFSFA 2t
o7} RuEE v, =2 v wSol thdk Enrje}
AR 2o B 9918 25 stuoARE Fey
o] st} A Yehdty Ruste AT Al
7F BTH12130]. =& FEeFolu A& s g5,
2T E§ Tl wEt d FBEY AolE =% A
T5 ZrolE & QITH311[32]. o|2l3 ARE =
o, Al B50] E945 = AIFHRE F A 7t Afo]
of S VMo EN e 2207 HA9

A 8o 7252 S8 5 ok

B

oy

1Y =) A = eFgkar, I
< ZF A AR s AT AR 4
FFe =2 gt} e Z2 g g LS
2203 e] Ay o 2 HE] o] RolHrh AFFAA= @E}
Aol 119H(0%), AAstAo] 1198(50%)01 ATt Alol o
gk AdgPugoly AT 713t F AnSE B S

AT

B

3.2 A7HA

B AT Al w5 =2 7292 ADDIE(Analysis
- Design - Development - Implement - Evaluation)
FHAARE S EUE <Table 1>o] AA=2 75t
o wS 2239 AAA e BS5HAE B4t
AHERE 2T T, 1T £ A5E 12ist]

Al ol 6214, Al 2] - & 53FA), Al &2 631 2

SR AE AL TG T2 L 9 EAA 24 -

ofh

A €98 F A= TASA. et 57
Tefstel A7t A Al S8 BEIEA Al
A = A=S DEASL FYsom, A

I3}
h=
LG A ST BEA 5 AT

ME o 4l

Table 1. Program development procedure applying the
ADDIE

Phase Related tasks

¢ Review and analyze Al curriculum and related

studies

Analyze learning objectives from Al curriculum

¢ Analyze target students and learning
environment

Analyze

¢ Determine instructional topics, learning
objectives, instructional strategies, and learning
tasks for Al learning modules
Determine learning outcome variables

* Develop instruments of measuring learning
effectiveness

Design

¢ Develop instructional materials
Review and revise the program based on the
feedback from experts and peers

Develop

Implement the developed instruction

Implement | | Collect the data from students

Analyze the effectiveness of the program
Reflect on the applied program

Evaluate :
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Table 2. Instruments reliability

Variab Number Cronbach’ s «

Al of items | Pre Post

Al value 7 83 82

learning | Al efficacy 12 91 91

attitude | Al learning 4 92 91
persistence

total 23 9 95

Al ethics 6 93 81
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Table 3. Al convergence program

Learning objectives
Students can apply Al to solve problems and understand the issues
and importance of Al ethics through discussion.

Area [Lesson| Activity(resource) Subject
Unders Represent a student’ own Al technology | Practical
tandin| 1-2 |based on the understanding Al| science,
g of Al technology (Al for Ocean) Ethics

 Distinguish between Al and non-Al
¢ Explore various machine learning program
e Understand important guidelines of designing and

creating Al program

Al for Ocean program |

Activity: Al for Ocean

Akinator)

Understand various machine learning
3-4 |and share experiences (Al experiments,

Practical
science

e Understand machine
teachable machines

» Understand and experience machine learning

programs

learning  through  using

Auto Draw program

Activity: Al Duet

5-6

Create a poster using Al program
(MiriCanvas, Web-tooning)

Practical
science,
Arts

e Understand and use of Web-tooning program
¢ Understand and use of MiriCanvas program

» Make posters (ex: Disability awareness training)

Holo! xpeg

& "®

Q Hopol= zre ||

ArzrelLict
?I?I QHEOE

100w

Activity: making posters

Activity: Web-tooning

Al
princip
le -
applica
tion

7-8

experiment, Pixabay)

Recognize the need for and understand| Social
the  machine  learning  process| science,
(Teachable Machine, Google| Practical

science

» Recognize the need for machine learning
e Collect data according to standards (Al

ethics-copyright issue)

¢ Evaluate and improve model accuracy
c o RRDIDDI P
© - 2222223 \l‘
RRRRRDIT

© - 2DDIDIDI —

Teachable machine

Pixabay(copyright lesson)

AFHRSE3] =54 Q74 292)
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Developing Al models with machine Practical 16-17 Debate: T am in favor of fully| Ethics,
9-10 |learning (Teachable Machine, Google science automated self-driving cars’ Korean

experiment, Pixabay)

Training Al model for waste classification.
Testing other team Al models.
Discuss use of Al in everyday life.

e SRR

T

Activity: Teachable machine

Present team project results (develop
waste classification Al model) and
application ideas of Al

Korean,
Social
science

11

Team project presentation

Team project worksheet

Exploring self-driving cars and related| Practical

12-13 Al technologies (Testing Moral Machine) | science

Understand and experience the moral machine.
Create a own dashboard.

Share dashboard with friends.

Learn about the stages of self-driving cars.
Prepare for debate on ‘I am in favor of fully
automated self-driving cars’

Debate about fully automated self-driving cars.

T e M T e

Activity: Debate preparation worksheet

42 Al §3w % 208 Eaby wslel g 7]
%57

AT W 1% FA 4 A3k Table £} 2
th AL 7HA) Ql4e] A HEGHE 318, AHE B e
3452 YEhga, Al S5ET0e AR gkl
2.51, AFE ko] 2.860.2 Ge e BT Al
sheAlsolgkel A WS 320, AT HEGe
37001943, Al 214 & ARl Hgtol 2.92, ALF B

Takol 3302 vEhgth AHESQL-Q)el siEst
W3S AR, Ao mE B9 M

7} ApAo) B A}-r Fhol = AT

Table 4. Descriptive statistics results

variable MSD) | QL Q2 B | o
3.18
Al Pre (8D) 2.61 | 343 | 368 | 4.57
value 3.45
- i Post 75 2.75 | 350 | 396 | 5.00
Activity: Moral machine 2.51
Al | 145 Create a team dashboard about moral Ethics, Al Pre | (68) 196 | 254 1 300 375
ethics machine and discuss about the difference | Math Lear| €fficacy post | 286 | 960 | 202 | 300 | 450
¢ Create team dashboard and compare among ning (70)
teams. atity g | Pre| 320 | 238| 313 | 3%4 | 500
» Create, visualize and discuss a class dashboard. de learning d
e Learn about cultural differences about moral persistence| Post 3.70 325 | 388 | 444 | 5.00
machine experiment. (2%52
e . — Pre 79 235 | 312 | 340 | 4.36
S - Hopt ey total 334
i Post ( '73) 2.87 | 347 | 379 | 4.83
n .
= Pre | 22 | 204 317 | 350 | 467
1 Al ethics (99
S % 330
;’; I Post o) 300 | 317 | 379 | 4.67
Visualize the dashboard and opinion about moral machine
82 2024. 3
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(Kolmogorov—Srmmov test), Xé
o A=A E42 9l oS3 fHest
Fom, A= <Table bl AAIHE T

Table 5. Paired ftest results

MESD) Mean
Pre Post diff.

3.18(8D | 3.45(75) | .27 | 2.99™ | .007

£ p

Al Value
Al

learni 2.51(68) | 2.86(.70) | .34 | 3.74™ | .001

ng efficacy

. Al
atglet” learning | 3.201.14) | 3.70¢95) | 50 | 3.7 | .005

persistence
total 2.96(.79 | 3.34(73) | .37 |4.54™ | <001

Al ethics 2.92(99) |3.30(72) | .38 | 2.73" | .013
“p <.05, "p <.01, ""p <.001

Al S tig shGel= AA Q] AP-ALS Wss
d 2.96

AR gk 2.9600 4 AR gk 334 37
Fon, U-EE t-test A3, (dF21)=4.54, X.001Z
%918}7%1 % 1= AT o] A= S0l Al 8
§ 22 o|F Alw ol th&k el =7} frofv|3tA
B El°if:h M 4= Sk 3he] QQlEE BAG
AFNE AHRWE, Al 71X A2 AAA-ALE HFFE

zfols 212, t-test 4 A3, AdF<21)=2.99, p=.007
12e] AP sttt ol
A= Al §3uS T2 79E B FYEo] AlY

A4t Al
SAAY FEFE FAHL AHE =+ 3

[}
Al S B AAE 9 ol 34; t %
Z]_:l_ .‘:.
el B9 A=} v«l?f}ﬂl urawr:} a%} 18
Al

7ho) oH/\-]t‘f__]_— 2~ oh:].
Al fi}%ﬂ]éﬂ%ﬂ AN B Aol 50019
3, t B4 Ad= (dFE21)=3.17, p=.0012.2 F2]5HA
bt Al SR A &0l ae] ALl 37002
A8 AN FF Al §HLE thF A& olgo] T
RAoleha a4 4 ek,

Al §2)4d 2] A=Al i Aol 380l t &

_LE:L% 7}]% ol EJ,]. _E_ Al -

J A= AdF2D=2.73, p=.0132.2 FolskA YES
ool A Al §FAE ZTEIBL B3 Al &7
BN, Al 28 Aade] g9 o 4T

/'\ 011:].

44 Al §3a5 Zabdel gk 4w Apo] #4

Al S Sl sk o) AR FFEIA
o, ol#g &Fel] A 3t Ao|rt deEA] AW EI
ZF SYREE HestE FASATE WA AAzAJ A
74 (Kolmogorov-Smirnov test)¥} FE4HLevene’ s
test) HE AFAE FES st9oH, F AAZH =

F F5EAT

Table 6 Independent t-test results

M(SD) Mean
Male Female | diff.

t P

pre | 3.47(97) | 2.88(.50) | .58 | 1.76 | .09
post | 3.79(.83) | 3.12(49) | .67 |2317| .03

Al Value

I A | pre | 279073 | 22350 | 55 | 205 | 06
learni| i
ng | CITICAY | post | 3.06(83) | 2.65(48) | 40 | 139 | .18
atélet“ Al | pre | 3481200 2.9301.07| 54 | 112 | 28

learning
persistence post 377014 | 3.64(74) | 13 33 .74

pre | 3.24(.90) | 2.68(58) | .56 | 1.74 | .10
post | 3.54(.90) | 3.13(48) | 41 | 132 | .20

total

AT ethics pre | 3.23(93) | 251(97) | .62 | 1.52 | .14

post | 3.42(88) [3.18C50) [ .24 | .78 | .44

xp <05

(Table 6>¢] F427}E B, A SHAME =
€ WA o] Fatghol oS BogET
»)Co‘/]' SAHLR fFofdt Afol= YTk AR S
HRISe] 75 Al 7HA] 1ol A e 3.79,
e 3128 veht BAHoz 4l 7t fod
1§ BATHE231, p=.03). ol= Al §3FalglA
ste] Al 7HA] Q14 @S TS aes)of 3 9
PR o]9) AR SAWRICNM SAF o 4 3t
o Aol g, BE ATHcle] Baghel
Sto] ARG E7 YEbth dU A9
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A A& Al9fsha, Al Sga53, Al A&
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