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ABSTRACT

Anyone can use generative Al to write computer programs tailored to their
needs, but to use it effectively, one must understand programming. However,
many university students find it challenging to learn programming. To
address this difficulty, we propose a method that integrates the functions of
language, which serves as a tool for expressing thought, into programming.

First, learners express and record their intuitive problem-solving methods in

R S22 neisn Skt ma natural language sentences. To transform their unstructured intuitive thinking
tHEel  StEriEusoitty geketnt HYug into the algorithmic thinking required for programming, they revise and refine
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Anelz 20254 022 182 algorithmic statements. Finally, these completed algorithmic statements are
Arifehs 20254 028 19 converted into computer instructions to complete the program.
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Figure 1. Programming process
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myList= [1, 3, 13,20, 27]
x=3
low =0
high = len(myList) -
while low <= high :
mid = (low + high) // 2
if myList[mid] == x :
print(f“{x}= {mid}¥ oA 2-27)
break
elif myList[mid] < x
low = mid + 1
else:
high = mid - 1

Figure 5. Program of ‘Student C’

4.2.2 N g0l ©A A g3t =2y

A A AlEelold =72 wlolE A7 o] vhE
Ago g 43 Lxrl vxur ZAs)d 14S AFAlS]
mpetel 4= A et wpAE o] Aol ‘= A AgZst
7'ehs ol 5g Eoli g AtEClAl AFAlRte] Al
Wt eeg A Z2adon HYY 4 g dx

m{m

ig. 6 € ol FAjo] oj®r] FABH=AZ olss}]
sp5ab50l 24k FHEE AgSto] A Beol ot
olt}. HlolElt 7heo] ZAfstel L, HlolEe] 93l
ole] 91%] o] 5oz EAISHIILY.

%0 ‘ [
I 49 L ot 74 o ’ 99

. ' u

Figure 6. Binary Search Simulation Using Number Cards

', ; wjl ol m w 5
% w wm a B 5 T AL %dﬁ a0

Bb}iﬁWt 7}’%

Figure 7. Description of Problem—Solving Methods and Data
Separation

CTH2 Fig. 7 o I 2ol S+ 25 3§
2o g moll Qlojo] Eo27]E 83 Aot

- JEEA G2 P52 mylListol] HolFa,
myList=[22,7,15,1,57,39,8,11,72,99]
- X‘HO] O]—oﬂ O]h 4 _% 7}-?]- Z}'_Q_ 71—0]‘1—,']—_]_ | ]— _Tﬂ
min=myList[0]
- for 0.2 A HRE myListe] B47HA|
for k in myList:

- =1 0T,
if min > k
-Hl gk gk 7P A2 ekal Aok A RhEsho]
min =k
P A2 e gtk
print(min)
zzaey FYol RET 2R dEAEA HAS
AAske] Al E = 13;,1% e 7132 AE2sl
o) TAe m2 e Ao 293k BEo 24 27)s
7], Z2 0] MAHQ 125 AYsts BiA 2H4ds
7], 28 Ay 594 AAsl7] Soldtt

4.3 AIME =2 ¥ 8 A

B = BEAsidn g
1677 Zol|A 841 2] SHYE
9 RS Agsto] A
A AIQKSE mE2 ey WS et O H4E OF

:V‘zé“.z

mlo

o]tq ayes

287 F 64.3%0l sfigsh= 189 Alotd =y
%“i‘;‘%ﬁi 5% sMY oIl ol Bl &2 35.7%
of vl3fl oF 1.88 &2 Hl&olth. W3 YO A, Bsw3 A
I X9 BEZoAE Aote 2 ey v o7 Sh&5)
IET HALIF 7] HEo] 44~50% B 912 FAFSHI
Uebgton, & 1§ {holl & ztolE HolA gttt A&
Xo] Asw HEoA Hol= vl lFae] 2fol= Alotd
o] HAH gade HoFAIT, Aot Y Qfof=
AZolu 4 B4, 4 29171 59 & 2450
AlE Aol J3FL n]F 4 9oz =7pz ol Lo} o)
olelg 53 A5 Bt ok,

Table 2. Grade Comparison

Mai Participants Rated/To?;rla((jlgact:::cli1 IIl’tesrcentage)
AOT | Rated/Total
A Grade B Grade
X 41/ 82 18/28 (64.3%) 13/29 (44.8%)
Y 43/ 85 14/29 (48.3%) 15/30 (50%)

Rieidofoll M Allo| 2o g : Ciste] Z2a2)Y w Y Aot



Volume 28, Issue 3, 2025

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

o
=
=]

T
Bl

=
=

o
=

T | g HAc e L QTR Moo e SR
< g o R o o o% . o 0 70 . =
nm N I Il Il Il B B N B B R aﬂAqﬂomm R ._‘_ﬂo.h o_m_,kamwoa_nﬁ.vuwﬁﬂ. eﬂ::ﬂ._eoﬂ_nﬂ Edl_u_n_é
> O jari o 5 qg]_l O_L‘W,I = S ﬁ ..mlvA‘m..M —
g = Ao ™" FohgpsX WS e R o hTFTE xR
= mEmﬂEeMuﬂﬁl Lnuld.‘_ﬂﬂ o gy B o= o W nr)ﬂ#e7&o ;;oq_olo_e
& = = = Z° = % O o S e <X B - A TN T marw o %
5 o & G S _n17ﬂﬂ_E o o — RO T _Lolmmon_ﬂ_ma X! w X T
505 r = o8 | < _ W B
2 S 0| o|lo|lo|lo|o|lo|lo|o|o|lol| x| x ™ e oy X © ~— = - B DT__L_IL_m_wm.‘_ oo T ™ = T T ol T°
£, 123 R TR S =< o o3 g o T .
£y |28 ﬁmumu% 2 X o] ey, ﬂ%ﬁl%ﬂ? A&Q%o_bm@nﬂe_ee_ew
2 g o <y o mtuvur of & ™ <k SN Ay oy oo oox 1 uy LB m) o B =T WM 1o
4% g ETIAE 4 O Rt B L = R TR o Ty
=2 fg »ASXBEE ST AT 4 PO ET N o WA ma oy P
,.m..m zm‘m clo|o|lo|lo|lo|lo|lo]lo|o|o|o DT_]MMWIP__%LA]. H_co_al ﬂul._ﬁo._.;o .Mﬂm%ﬁo_e ﬂu%ﬂﬂq q_._._o_ ‘__._7_
§2 |85 TR PAL LT El ATy KRR B
S K ohwe oo 2y om = Yo g o RN e W o Thotm e e N
= ﬂ/l_.%ojl%uoa:ﬂm o) o ® = 1u_¢0Mﬁ30wﬂEn_mh_.xﬁ = B M E
o5 | 2 5 B W oo % _r O 2 ol J| A T
a3 B ma gy Mo M o ® 4 Aoy = ff @5 0L o T B
== =0 o < H_l ) O_E -~ 0 X o O_E 1 o_u_ —_ of E._ 1 ~ E._ /) T =
= B oo x|e| oo n]n|H| ] x| x M,___m.oﬂGﬂL E_m_hﬂ%q__o_-muH E._oﬁqgmaﬂAﬂoA ol A_uo]__.: 0| ﬁ_u_.:._xﬁ_ W\_ K o
F k: Tor LR W B o %o ob o n_ﬁnz.,mo‘_t ™ o g Mmﬂmﬂu | R TR
2 S T T DL o X B, @R
S o Mg L or W T ORE L = W Ry oPTkedHsEp™ 55
ER 2o WD pmo A B <M e 2P WHE B X e LAWY
o T |<|a|o|am|le|o|m|~|—]x|= woﬂ_.o_emmmmﬂ%ﬂomﬂuﬁﬁ_'mo atﬂ&%%ﬂ]%iﬂ%M&.%%ﬂ]%&
2 | T mamTIL®RET Vasgbaguoprura® by g
& < m e R i B OAERHPEN VT RBT O T D
JTHT TEYSTT B TR _AuE® k@ LEENE 4 o3 T @ f
< o] T o I = oF = 0 Fm N N W N RRC oo 5 o . NI N N - °
Al — ™ & n]m_vuw”mu_._r._,mlb ;1,|orﬂ — XV n__._xmﬁwoﬁom_.oﬂﬂ_,q WMHI lﬂqmml_ﬂm Mﬁﬂﬁe_e <3 ) K =
o T e MY N ety T NET omm o m %o W
1Hr_ Ea o) mﬁ MW .A,_; TR o ok K B ol oT ) n_rﬁ . M, N M wK B N nm_mh 50 M_ul o oF o aE A
ol Ho o] X x! N I oy & oy T g0 <F < g oF N = R z.o; o oy m o < No NK wn_ il W =3 T or
= o g o ° T T — T 2 M o i %m_lg_ml.%% of ¥ ﬂmdrlamﬁ o T E oF R =
PbwEF TE YN TAHL R SN % = oy X om Ly B ogaoPd i
WiZa RTEADET LLSEIRESES Ba ksloh RiR x K5TF oo
F1 b 0 W __oe]e ole N N HP ”_a.Mﬂ — = LR or 00~ WII__L o —
M_meﬂmo ﬂ%wﬂmmurﬂmm #%EW%%%%&@ R zp WWUW_WEW%@W @?meﬂxwwau oL
DTHE Ew m,® ReempPifim of HMEoRi¥IME awoowwsh ¥
PrmZ Telofx  Tuardemkazs ¢F XEREATURD STwe . 2
o T X oo =~ o] fx KK oF N I Ly X w2
=B o . g b S N R g B mu No .HDELIPHDE. A= o X o .-
4%%&.Wg%@ﬂ% ﬁ%ﬂkiwwwﬁ% % o w@aﬂ%WMMWﬂM§WEmM% b
— n il = o N q| o 0 -~ i - 0 — ™
TWInpoTEEEw  watoifpmdne® oS taBlreedeiEL g5
o S o oar W PEET o 2 Mg p AT g g T 83 P ) 08 e =2
_ah_zuztiiﬁmwﬂ#%ﬂ.. wN s B E_EﬂuﬂaeuLfmﬁw.mﬁﬁﬂa_aiﬂmﬂm%ﬂmm_r._ﬂmﬂmﬂmﬂ._%._t o
W_HMMAOL@UMML__WM%@ RN LT T RFRDE®o MFT TN NENN g s o 3H®T
N O ol X 55 g™ T > @ :: X = ( an = X > )
%%%%QW&HA»O_L%% % 7o 5 B %o % S 5 B = 55 m__ﬂ
oF m° M % i ap ﬁ_ wu " m_,m M_ ofu Tor or or Tor Tor Tor Tor Tor or or Tor o =
T OH o of H o il o

Rretetooll A &



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 3, 2025

HoZ S9yska 1 49 S Solot WL AMESto] 2
2 24gstgict. 7158 2] kelol m2aw e 4v} 9w
9502 AT WA £4S +Hokn Bestlc. ol F,
HHE BN F 2HS AHE YYD WPl n2
aae gstalct

Folot AW o 8% 24| AHHYt AR olH Tel
7152 el T =g glo] ARk =2 g A9t

E7F HAT o] 715 & S8l Alg|ol ol A 2H

)
A
62
rlo
o
a)
)
>~
>
k1
i
i)
_>;L'
Lo
i e
no.
Rl
i)
N
)
>,
Rl
u

ks

A}, w3, &)

Ol
od

T2 AT UHEe 2= o aatof] g 285
A SYEel A S vlatste], 2 A7k S R
27gol AAHQ Egol Hexg FRlstauAt gk &3
wpA7E o EdstglE R oy teakse] daelE
=% 23S AU IS 2 ASAE A5kl S
=9 22y magS Fi12t ot

[1] Gill, S. S., Xu, M., Ottaviani, C., Patros, P., Bahsoon, R.,
Shaghaghi, A., & et al. (2022). AI for next generation
computing: Emerging trends and future directions.
Internet of Things, 19, 100514. https://doi.org/10.1016/
ji0t.2022.100514
Oedingen, M., Engelhardt, R. C.,, Denz, R., Hammer,
M., & Konen, W. (2024). ChatGPT Code Detection:
Techniques for Uncovering the Source of Code. Al 5(3),
1066-1094. https://doi.org/10.3390/ai5030053
Majeed, B. H., Jawad, L. F., & Alrikabi, H. T. (2022).
Computational thinking (CT) among university
students. International Journal of Interactive Mobile
Technologies, 16(10), 244-252. https://doi.org/10.3991/
ijimv16i10.30043
[4] Kim, S., Yoon, S., Kim, I., & Hong, S. (2023). Composing
and operating of liberal arts education curriculum
in Korean universities. Korean National Institute for

[2

—

[3

[t}

General Education.

Lindoo, E. (2018). Back to the Basics in an
Effort to Improve Student Retention in Intro to
Programming Classes. The Journal of Computing
Sciences in Colleges, 34(2), 72-79. https://dl.acm.org/
doi/10.5555/3282588.3282599

Margulieux, L. E., Morrison, B. B., & Decker, A. (2020).
Reducing withdrawal and failure rates in introductory
programming with subgoal labeled worked examples.
International Journal of STEM Education, 7(1), 1-16.
https://doi.org/10.1186/s40594-020-00222-7

Wilson, K. (2022). Introduction to Computer
Programming. The Absolute Beginner’s Guide to
Python Programming. Apress, Berkeley. https://doi.
org/10.1007/978-1-4842-8716-3_1

[5

—_

[6

—_

[7

—

[8] Dale, N., & Weems, C. (2013). Programming and problem
solving with C++: Comprehensive. Jones & Bartlett
Publishers.

[9] Ettles, A., Luxton-Reilly, A., Denny, P. (2018). Common
logic errors made by novice programmers. In
Proceedings of the 20th Australasian Computing
Education Conference (ACE ‘18). Association for
Computing Machinery, New York, NY, USA, 83-89.
https://doi.org/10.1145/3160489.3160493

[10] Tran, D. T., & Huh, J.-H. (2023). Exception handling.
In Principles, Policies, and Applications of Kotlin
Programming (pp. 100-101). IGI Global. https://doi.
org/10.4018/978-1-6684-6687-2.ch005

[11] Telecommunications Technology Association.
(n.d.). Standardization terminology dictionary.
Telecommunications Technology Association. https://
terms.tta.or.kr/main.do

[12] Sebesta, R. W. (2022). Concepts of Programming
Languages (12th ed.). Pearson.

[13] Wing, J. M. (2006). Computational thinking.
Communications of the ACM, 49(3), 33-35. https://doi.
org/10.1145/1118178.1118210

[14] Kim, J. K. (2018). Effect of computational thinking on
problem solving process in SW education for non-CS
major students. Journal of Korea Multimedia Society,
22(4), 472-479. https://doi.org/10.9717/kmms.2019.22.4.472

[15] Futschek, G. (2006). Algorithmic thinking: The key for
understanding computer science. In R. T. Mittermeir
(Ed.), Lecture Notes in Computer Science (Vol. 4226, pp.
159-168). Springer. https://doi.org/10.1007/11915355_15

[16] Kim, D. M., & Lee, T. W. (2020). Review of cognitive
difficulties of students to learn computer
programming. Proceedings of the Korean Society of
Computer Information Conference, 28(2), 225-228.

[17] Qian, Y., & Lehman, J. (2017). Students’ misconceptions
and other difficulties in introductory programming:
A literature review. ACM Transactions on
Computing Education (TOCE), 18(1), 1-24. https://doi.
org/10.1145/3136620

[18] Yusoff, K. M., Ashaari, N. S., Wook, T. S. M. T,, & Ali, N. M.
(2020). Analysis on the requirements of computational
thinking skills to overcome the difficulties in learning
programming. International Journal of Advanced
Computer Science and Applications, 11(3), 244-253.
https://doi.org/10.14569/IJACSA.2020.0110329

[19] Lee, J., & Lee, K. (1998). The effects of metaphoric
instruction on novices’ learning of C language
programming. Journal of Cognitive Science, 9(4), 75-93.

[20] Goschnick, S. (Ed.). (2018). Innovative Methods, User-
Friendly Tools, Coding, and Design Approaches in
People-Oriented Programming. IGI Global. https://doi.
org/10.4018/978-1-5225-5969-6

[21] Zock, M. (1988). Natural languages are flexible tools;
that’s what makes them hard to explain, to learn, and
to use. Advances in Natural Language Generation:
An Interdisciplinary Perspective (pp. 181-196). London:

Pinter.

Rieidofoll M Allo| 2o g : Ciste] Z2a2)Y w Y Aot


https://doi.org/10.1007/978-1-4842-8716-3_1
https://doi.org/10.1007/978-1-4842-8716-3_1
https://doi.org/10.1145/1118178.1118210
https://doi.org/10.1145/1118178.1118210

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 3, 2025

[22] Omori, Y., & Araki, K. (2010). Tool support for domain
analysis of the software specification in natural
language. TENCON 2010 - 2010 IEEE Region 10
Conference (pp. 1065-1070). Fukuoka, Japan: [EEE.
https://doi.org/10.1109/TENCON.2010.5686435

[23] Abbott, R. ]. (1983). Program design by informal English
descriptions. Communications of the ACM, 26(11), 882-
894. https://doi.org/10.1145/182.358441

[24] Sajaniemi, J., & Kuittinen, M. (2005). An experiment
on using roles of variables in teaching introductory
programming. Computer Science Education, 15(1),
59-82. https://doi.org/10.1080/08993400500104071

[25] Hermans, F.,, & Aldewereld, M. (2017). Programming is
writing is programming. Science and Engineering of
Programming, 1,1-8. https:/doi.org/10.1145/3079368.3079413

1990 QINICH R FHARaFSa} (0[3HAY

= =
- 1992 et Cishd T A nketak(0f A AY)
1997 AMICHE W CHStel ZFE Dot aiS St

20k TSR, AT
ATEQ0, Setus

& oykwon@koreatech.ac.kr

grO x|
-

19918 EFBCHE! R RALA AL} S9(0])

20044 27|S et D 7 HAICEY P
SAUHB@EHAIAD

2011 37| & mKstm T |KAIlste 2E
B @ aHR (2 5HrAD

201 ~ 87l etV |2 W Koiefu Seteit AY

20 HEE JefElA T2 2R 10u S,

=)

o

Lk
S

i b

& ejinpark@koreatech.ac.kr

)

KIH0{0l A EAlot0] 20| gt : Ciste| T2 Y WS e o

T


https://doi.org/10.1080/08993400500104071

	자연언어에서 형식언어로의 변환: 대학의 프로그래밍 교육 방법 제안
	요약
	ABSTRACT
	1. 서론
	2. 관련 연구
	3. 프로그래밍 교과목과 학습자의 어려움
	4. 프로그래밍 어려움 해결
	5. 결론
	참고문헌


