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[ Abstract ]

Recently, with an emphasis on software proficiency, universities are providing software education to all students regardless
of their majors. However, non-majors often lack motivation for software education and perceive the unfamiliar learning content
as more challenging. To address this issue, tailored software education according to the learners’ characteristics is essential. Art
students, for instance, with their strong visual comprehension and expressive abilities, can benefit from utilizing visual literacy to
enhance the effectiveness of programming education. In this study, we propose decomposing everyday problems into flowcharts and
pseudocode to construct procedural and visual images. Using the educational programming language PlayBot, we aim to analyze
the effectiveness of teaching by coding to solve problems. Through this approach, students are expected to grasp programming
concepts, understand problem-solving processes through computational thinking, and acquire skills to apply programming in their
respective fields.
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Table 1. Example of problem-solving process utilizing visual literacy
=A =M oJAIZE
\ Az )
N dgad 7
) 7tEo| XS MAE HidSohErt
2) o= 3Rt 0|88 &, H|me| W5 NMAE W
ote (count)E 022 7|3} siCt,
\ 3) H|HE FErt,
ERO0| ZAPIE(HIH)E &= ] 4) Count 242 14 Z7t8 Hif.
SAE SllM KXIE Eelstn 5) S Zholl HImH7} QIS W7HK| 3)~4) & Bt
MEl M An2|ES 0|8310 6) Countofl E0{QU= ZIZ ol =7F5iCt,
Hidoll XM&E =55 2LEAT 7) 2)~6)S 5¥ “J%"“:f
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Ic A3 7
list=new Array()
for (i=1; i(=5 ; i++) { 2
move()
count=0
while (on_beeper()) { ! 55 @ [D @
pick_beeper()
count++ ) 1 200 3 S 5 B U
list.push (count)
) Alg 2
repeat( turn_Ieft()" 2)
repeat ("move()",5)
repeat ("tumn_left()",2) 2
for (i=0 ; i{=4 ; i++) {
move() 1
for (j=1; j¢=list[i] ; j++) {
put_beeper () } 1 2 3 4 5 6 7
}
move()
http://dx.doi.org/10.14702/JPEE.2024.105 108



9
op
ol
L
£
%
in)
05

W A9 & F gl

EIRES

155 =9 FAX 1730 A 753 942 At S
2 3L 3, 9FARE 15573 Y AL FaEs
gg3 229 FAHAo R At £ AR
AT 9F AN 15574744 42 & 1] o5 Yt
G AAY SME9} A FEE FEEle] FAIE AT S
Q== ZEEE vE] AAste] AFsSiTt. Sl
EAE AN F EAE A o) AR JAtmE
ik

[
fu
St
2
it
e
m_?l_r‘
-
%0,
k1 ol
J
™F
o2
o
3@
R

1) AlZHS 2siE s 2ol M)

07 ARE AAL) BAE AAs) 93 BAZ £A
£9} ATES o] g3l AAH o2 A3} so} ma)
L gye WA SRtk SRS SR s Aol Ha
Poll F 20 TAE Bol A2 ste] EASH: PEe
F5U ol8 AHEZ AF3y] A3} Felol R ol 3
Jato] BANE A& Bahetn A AHom A

£ g sl Bk SAE A EAEY A5
= 5] 180 9 5 S5 Al ol

P 1% Sl A AN
#AFEo] Helo] o]ale 4 gl WAe] M=} oA}

J?‘JFJ

3THA| : QJALAE By

22 2 ME B

‘ .24 2HE 2N

EHAM 278t 20|
290i%) 24
A 24

J21. SAE 22X 2ty
Fig. 1. Step by step problem solving process.

‘ e
292 wA onIE 1y

. TAEE E8310] HHXO HY
P K2 2010 Yok 4
28 RS Ax29 BaoE 1y

FoE AP Od 19 @
Z AT S YEE A Efs}%lﬁ‘r.

TAE ZAA A EEE Egste] ARE HE e
AL =E ot o] & 93 AA, EZ QT AFAS AA
ste] AR EA ] JFEE A =3tk BA, A4
Q1 845 &83te] Elo] o3| 5 e A-FAHOE &
ot A= 383tk A 2ol A Zgsh= Ao
FEAHA AF Fhe Aol #Rlo] oJajd = U= 1
HE 2oz A3 s WPt *Mﬂ Z GAY 75—:1le
g Fa3 AEL Pt dS Alwste] A
Pt AT FHEE JATER AAA] HET, 6&
g, Aloj# 5o 23S dBA A FAEE [ 33},
FEg B} ¢7] 2 olFsh] EA AT =S J
o} ALY Ao AFARtel AHEA st S
02 S5AET 2835194 Astes 2Pt 2
H A= AREIANE AL AAE] AL A

ol AEhel, 24 A7l S S AAH oz
H A48 5 Y% APtk Agolt AR 44
S o] g YEAAW, AN AL Fo) o
BRE 9T 5 A, Y6 AFH 02 AP} B
o ) AF el Fee v AT SYHAh A= &
ARG e wHo|y BEH o Sy 9% A}%XH
A9e A OAY 2xde e Ssds

Bl BASLsH A4 B8, FH, AepvIcio 25
o, AR % Y 5o wHA B3E AL 5 Ao

I 2o}

SEH : 4%

o B2 sel 2 2Rt elzE
A @2 F A2 A &
Of7tM H3

.27t Nz s
R

‘ OJALREN] IHE REFY
L8RS TS 5 AHsiol
QBE N3

<277 918 Al Chg BHAC
2E NS0 AN

109 http://JPEE.org



J. Pract. Eng. Educ. 16(2), 105-114, 2024

Iv. g3 Zat
A. d2=Atet SZHEIL 24

1) ARR/ALE BE2ZA

o= 47(12.9%)0] FAH = ST Ag] TS
97 AANACE A & 5 PN AZEF ]I E

o] ¥
£ it A=, = 5 o9 A AAAA Egsh=x
S 7 Hod 22L& XA HA o, gt AAA
A ARG ZAE HAL 5 J& A AL 3H

SerAbeel 22E0) Wil Way d4eiRg sof
7] 913 153 Alo] P EEALE dolMES ol 2) B2+ B}
o] AASATE LFDF wAE EAN A AFYH TFARE 8] AAN FEItE ANFAT T
ALLE 73 Ao] =Rl thd SH2 29%(93.5%)°] £ stEe] 22T WK A5 ool sl o
T Aoz Yehth 2%(6.5%)°] A @2 AL st 7F o H L § %E‘r. ShgAbEe] EAA EAE A
2 Uehgth 2ZEdo] ¥d 7|2 wHE EAZ 3 3 < 9% 29 A e e A VAR ERshE A,
FRAALE 4 F ZPuSS FAEH HW AFE HAFALE o2 HFE ) *}%SHOl: Sh=Al 2T §
2 @7 g ShsAbee]l Zr g olE el ¢l H3 o= WY NS oA £¥ SFAER 22
< Aoz By AZbA ol sl &L =71 o tal a3 7 7127t HE W] e big) @ o
A= T(22.5%) 9] S0l Ll ltkal FEIT) HIHF AFslof & BrHE a3l AASHA HAE A, EAE
2t SFAEE 228 &S olFdof vkl AYZtst AT daEF AR TR ShaAbEe] AR EAE
=7Pell tiaiM = & 200 vebd 2AA | 18%(58.1%) 0] H-4 AFEA Az st EA41E sidste=r o5eel o
Ao 7 FHIIAE FHE WA Fl= 69(19.4%)°] = AR, ok ZAE Bo] sjade R s $dE A
Aoz SHEIATE 127(38.7%) SheAtEe] F-A Al o= B} AlA, o’ AojEg ARl sh=A] AR &
A gAA oz JAXMETL dojytt). Fhe s A 8] WHEE0] B 9j o TRl tial ofE ol = Aew 2ok
e 278 /N3t adtel Bt Qo] FEate] I 29 & Ao wtEsof & EAES HEESE
838 AATA ESAAT, A EAE A £l Ash= e JAES T3l FH A AR AR Bt
Y 289 TRIdYos HASE mho Ad 9ay A, SRS A SaPEow, SEAEe] AR Alx
& QA3 B ckn SR 2 BAE Sdshs Pl 9%8hd arobd 2Rk A
AR A ) A2 Aol ITE AAS] 283 W 02 PHOoR FAE 2T ALglel Tl A3
= wgo] ety AZSE ke e SHe B3t AN S| FYHA 2ot FA 2P of
B AT 1TH(548%)°] Yo UG £ A9shE o8 Bk SREAS vUn A AN 2
E 2. Z202Y 30| 8|HBAAS Besictn 424sert
Table 2. Necessity of programming education for non-majors
of< It Tk 2s TR edct o< IR et
A g o 54 8y 8y 10
HEE 0% 16.1% 25.8% 25.8% 32.3%
_ HE 49 10Y ny 4 29
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Table 3. Necessity of education that utilizes IT in connection with majors
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Table 4. Effectiveness of programming education: Paired samples
t-Test
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Fig. 2. Pre/post achievement assessment.
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