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Designing an Intelligent Data Coding Curriculum for Non-Software Majors:
Centered on the EZMKER Kit as an Educational Resource
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ABSTRACT

In universities, programming language-based thinking and software education for non-majors are being implemented to
cultivate creative and convergent talent capable of leading the digital convergence era in line with the Fourth Industrial
Revolution. However, learners face difficulties in acquiring the unfamiliar syntax and programming languages. The purpose
of this study is to propose a software education model to alleviate the challenges faced by non—-major students during the
learning process. By introducing algorithm techniques and diagram techniques based on programming language thinking
and using the EZMKER kit as an instructional model, this study aims to overcome the lack of learning about
programming languages and syntax. Consequently, a structured software education model has been designed and
implemented as a top-down system learning model.
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Table 1. The components of programming
language thinking

Component Description
. The ability to understand and
Logical . .
thinking analyze problems and identify
logical structures.
The ability to simplify
Abstraction |problems or objects and extract

relevant components.
The ability to design specific

Algmjlthm procedures or methods to solve
design
problems.
Pattern The abhility to recognize gmd
o apply common patterns in
recognition ..
similar problems.
The abhility to find and fix
Debugging errors that occur during
program execution.
Computational The abhility to .transfonn
thinking problems or data into a format
that computers can understand.
The ability to actively apply
Application learned knowledge to

real-world problem solving.
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Table 2. Considerations for learning programming
languages thinking

Ttem Description
Unde’rstandmg Selecting suitable
learner’s level and progr ing language
background and educational content

knowledge

Understanding learning
objectives and designing
lessons
Enhancing knowledge and
skills applicable to real
tasks
Engaging in projects for
developing collaboration

Setting educational
objectives

Emphasizing
practical content

Project-based

learning and problem-solving skills
Establishing an
Importance of educational environment
self-directed that supports independent
learning learning and skill
acquisition
Providing Utilizing feedb/ack to
. support learners’ growth
continuous through evaluation and
feedback

improvement
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Table 3. Coding learming comprehension difficulty

Level Rang Description

Basics of Python
syntax: variables,
conditions, loops.
Functions, modules,
object-oriented
concepts, file I/O,
exceptions.
Advanced syntax:
OQOP advanced topics,
libraries,
multithreading,
parallel processing.

Beginner 0-30%

Intermediate| 31-70%

Advanced | 71-100%

iIg

S A st ZEX}EE ﬁﬂ] H
PBL(Problem-Based Learning) %}<&3H73
FAste] EAE AR, FgataEs FAANES

tH14l.

¥o to et |4

32 424

w534 el lo] ICT(Information Communic
ation Technology) Z&FAloA dugEs THo
2 SWusH4gg AAstaat s

TG oR B ZRAE FAHEE nigo
AA-md s Fa AZEAE JNLElr] 93
712 AAIAEE AgtE EEo] ofd Ayt vl

905



JKIECS, vol. 18, no. 05, 901-910, 2023

oji

)
o —

of meh =

pATEE T ETTY
N ol X o T ol wo
PO T = PL__w o
W ;Iw_l o o =T =)
BorE LB W R
U,Ln‘mvl,_ll_dﬁmio ATMMVLM_ﬂULﬁU
o) =
ﬂﬂlEMﬂoﬁ oga]ﬂAnﬂmﬂ@M
/.~ N o o S [ & ol
AN o = X g Am D
Wom Mo | e
oK) X E.o 3 ‘_ﬂWL W_f ‘.IH R 5
uw_otumﬁﬂuut aﬁﬁx_wTHuﬂv
O - ‘H| o B ,.Mll E| 7! =
"o = R 95 o My M
Do, Wk = | PR
o - W T T 5
< ﬁi o) & = HU O#E ﬂl‘._ \MIL
—_— =0 —~
STELFy HUDDaE®
= A I\ o) = ﬂi
= - A
ooy R B ﬁ” ) ol o m ol
@ﬂ?mww.# e
TP ) i TolRell)l © S S~
YA II L
MBS W T R S <
T T X T M R, HoT R
prm— "
o= °
HI -~ ©
lss T 5
i BT qu
. 83
| 5 : Ko e
L =]
— HE
m Mr o=._A|n
L S8 K0 &
%< 2’8 T 5
2€ 33 or 3
& a ElS
.................. o — O
| E2 W o
[T M o
i

4
-

7% 30 viehd vhel o] sh

p
L

FECERE

il

bl

O

ol
E!

oF

4]

V. X|sg &

¢ oy
7o Ho
= X
m N
B
ﬂ
M oV
o -
=1 1!
2o g wm
=)
m = -
=
o ® o 5
%Eﬂ%n%
H A No =
= I To)
1o
g
(e}
=
()
o
=
2
© &
= 5
"o
o
B} Or| o
/moooE W
o.M
=0 ~ ™
RN
S 0.
ﬂJ;ﬂoﬂJﬂHLf
X ;on_ﬂ
B oof N o 1
o R E A
< s 1 T

4
o}
<R
Njo
w|
=
™
B
ey
ox
¢ E
S
S I
o L 1o
RN o i
"
Mﬂ ™ w_ﬁ o)
=F 4 =
I R
B o N e T 4] M
U ST
on
ofp
B
o xr
A T
;lm_v ._w_v.o
i
] ~X
i [
O
~ mu_ T n 3
~ W o
e B3 0r| 0r| g
fol El E] =)
= U f
Ty oz o wm
o T me X
X .. "
T o ® o
X ® dlo nd
TEPy PP
o W I or T o o
Joy WHETHTH
s Wﬁ —
B Hr

Iy
S
@l Ty
==
7o) LI
w2 B
v I
ToT
pf M ge 7 e
T = =
o
ATmﬂﬂﬁdﬂl
_dhlﬂn%ﬂM
< ° =
j.ﬂn@qu
G
mﬁWﬂ%umEdl
GTephur
— o° ]
AFI ML
< ® Mo X5
Mo o 75
= R oo N Wl
- o oF o wT ®
A g =N
TN %o B
o oW T O
‘_,Jloﬂo OEEﬁJMu
R ™ N
A= o#eﬂuiﬁ
Eaﬁ.u oL o
Mo Ao
) Mzﬁ@
Bl dr.zumﬁ
,Dr.ﬂnﬂ ﬁﬂﬂﬂ%.jﬁ
e G
I S
.A_Iq‘ﬂLHLOEQLdI
o o Tl B %o 5
ﬁmﬁﬁ%%%%
i yBIqL&oﬂjl
% ﬂuw}
OLHT&MHEMH%E
X ) .
R A R = W

906



A, e dmelE AR B P A8 A Ed BES AQY W B9 9gE waAY
A BAE A1EE olgdte] shauete BASS k. guelEe] @A Bastel 1 AW olsetn I
WA, Zzaey exsh TxE EedoR An A Wl e, B4 & s, AFY 4
g Agsn A g ezE, AZ, Hol,  ugE A7 AAsn TN T & A= Pe
telol1y 3t 2o b FHoz YnE BA AT
s,
UA, Z2oeye) 208 B deTE o
T TR, Aol x5 olFsta oF o]§3t]
AR YEY TRIYL AT & Ut
xzaey dolAbue oy Aue, wRy A =
1Y, FANAY, 455 5 BEE @ A4
H BAE 2N ARE Aen, duE A7)
& B9 ARY Aush TR oss, =z @
agle) B8-S olsista Bel w ¢lo] Sy %
e W sdst & gl

12l 4. EZSTEAM Kit 224 22l 2 BlAE gl
Fig. 4 EZSTEAM Kit Black Coding and Text
4.2 €18 F Z2a¥9Y Ad Coding

B ATolN Adrde =2 Aoy A
o g AAFoH AYuEHS vEgor X EZSTEAM Kit®] =2 Wie Hldgas =
gy odolst S Awetn HFY Abmel vy 9 wsel Ao @45 17 49 ol AT |
AN e B & 439 2o] Fejo] Ay ~EzYY ol e A5 9% BFAYOe

Z ol A & qurk =2y s 98
DA E = e HE RS N A%, SAbpsendo) T, AARE 59 Alo]
able 4. Algorithm Programming Demonstration
o e Fxe EEE sl A 1 A3E dolz
X3 Ak Kite A5 doxds ANg4 E52
Classification Procedu.re Explanation g J|uke] AL AZEQ O] A Tate] LTS
Teaching | PeOnSUation) Demonsiration, | ojeggjas spgel ) 944 e goln H ¥
Method Model | Moking 9e g3 5 e Seads ATet
Teacher
Demonstration Explanation, | demonstrates
Demonstration| strategies to J—
students v
Students /\ h
Imitation, imitate : | \
Modeling Question and |teacher’s demo, {\ , \ /\
Answer practice, ask, S /\ \/\ f\
get answers. ’\‘ \ A }: \ LA . o
Students
. Creation, | independently _ _
CMakmg Repetitive | create projects O8 5 AlZbe £% dlolg] Jel=
reation Activities based on Fig. 5 Wind Speed Data Graph per Hour
demos.

EZSTEAM Kit&

B22ds B4 A4E o
i pEE BT 4

SEYS s A4
Atk shgabAelA sgel 2



JKIECS, vol. 18, no. 05, 901-910, 2023

A7t AAE S8 o]
y

e
>
o
>
>
)
Sl
frtl
>
)
et fo

B E 2o o S

= oo olelth @) rﬁm@ ]
24 AN AHIRe TAE

]'—r atal = &A

1EH7} sk A

[
N
i)
=
il
__WL‘

N

oX,
2
ot
f
i)
01=0
ol
&
—
% .
2
™
I

» 1o

713 dom, Iy deEE ZlsAslstel P2a 9l
o 71EARE e Vsl e sk el A=
o gefslz] HWA AZEgole] tat ol F

o] thztA el wrols w3 9t}
2 dA5lA EZSTEAM Kit it
& BElA vAEA sy 548

93t Z2 g dAojd AlnE |Htow dk

< AABIE Akt QGE‘*‘Q ICT(Informati

oR
g

o

=2

ru%

3 7]%9] %”‘—1‘%71]# IEEE] “i_!(Prototype
Model) &3l HAEA g5s F7|4o2 AAHES
S5 (Seamless Lea rming)S A3tk A7t
AFE /\}"’E:‘ ol-g&ate Al sZE Top-Down
el gk £ olsfe] oy

FU

o Rl oox
o
4 o2 2 =

Think

ing), %ie—““(Creativity) 2% (Communication), &<
(Collaboration) 52 G#& A AAE Aok &
=3

References

[1] S. Choi, ]J. Kim, S. Ban, K. Lee, S. Lee and H.
Choi, “Education Strategy to Foster Creative
Talent for the 21st Century,” Report, Dec, 2011.

[2] O. Hong, K. Kim, and ]. Lee, “Concept and
Characteristics of Intelligent Science Lab,”
Journal of the Korean Association for Science
Education, vol. 42, no. 02, Apr. 2022, pp.
177-184.

[3] J. Park, M. Jang, M. Kwak and E. Chang,
“Analysis of Research Trends in University

Articles

Published in Korean Journals from 1999 to

2019,” Korean Society for the Study of Vocational

38, no. 06, Apr. 2019, pp.

Lifelong Education-Based on the

Education, vol.
89-114.

[4] Y. Son and K. Lee, “Computational Thinking
Teaching Model Design for Activating IT
Convergence Education,” Journal of the KIECS,
vol. 11, no. 05, Apr. 2016, pp. 511-522.

[5] J. Lee and E. Kang, “Development of Artificial

Liberal Arts
Program for Non-majors,” Journal of Digital
Contents Society, vol. 22, no. 09, Apr. 2021,
pp. 1431-1440.

[6] H. Jho, “The Directions and Challenges of
Science Education Based on the Prediction of
Future Education and Schools,” Journal of
Research in Curriculum & Instruction, vol. 25,
no. 01, Apr. 2021, pp. 61-78.

[71 Y. Kim, J. Choi, D. Kwon and W. Lee,
“Development of Algorithm

Intelligence  basic Education

Design



SW Hldsat o Aed doly A a3y A7 : EZMKER kital 7 $40.%

Worksheets using Algorithmic Thinking-based
Problem Model in Programming Education
for Elementary School Students,” Journal of
The Korean Association of Information Education,
vol. 25, no. 01, Apr. 2013, pp. 233-242.

[8] E. Bae, “The Case Study on the Features of
Youth Self-directed learning,”
Korean Youth, vol. 15, no. 02, Apr. 2004, pp.
247-279.

[9] J. Nah, “TSoftware Education Needs Analysis
in Liberal Arts,” Korean Journal of General
Education, vol. 11, no. 03, Apr. 2017, pp.
63-89.

Studies on

[10] W. Kim, “A Study on the Students’
Perceptions Trend for Software Essentials
Subject in University,” Korean Journal of

General Education, vol. 13, no. 04, Apr. 2019,
pp. 161-180.
[11] G. Park and Y. Choi, “Exploratory study on
the direction of software education for the
non-major undergraduate students,” Journal of
Education & Culture, vol. 24, no. 04, Apr.
2018, pp. 273-292.
T. Kim, D. Cho and S. Park, “Design and
Concentration-based

[12]
Implementation of a
Review Support Tool for Real-time Online
Class Participants,” Korea Institute of Electronic
Communication Sciences, vol. 18, no. 03, Apr.
2023, pp. 521-526.

Y. Lee and J. Cho,
Application of STEAM Education Program

[13] “Development and
based on Topic-specific Project,” Journal of the
Korea  Academia-Industrial  cooperation — Society,
vol. 13, no. 12, Apr. 2012, pp. 5770-5775.

[14] Y. Son and K. Lee, “Computational Thinking
Teaching Model Design for Activating IT

Korea Institute of

Electronic Communication Sciences, vol. 11, no.

05, Apr. 2016, pp. 511-522.

K. Kim, H. Lee and H. Song, “What

Competencies are Required for Teachers to

Effectively

Convergence Education,”

[15]

Implement  Flipped  Learning

Classes?,” Journal of Korean Teacher Education,
vol. 33, no. 02, Apr. 2016, pp. 181-207.

[16] S. Lee and ]. Seong, “Deriving Al-Based
E-Learning and Personalized Education Metho
ds to Improve Efficient Class Satisfaction in
the Post-Covid-19 Environment Using Statisti
cal Techniques,” Korea Institute of Electronic
Communication Sciences, vol. 17, no. 06, Apr.
2023, pp. 1213-1220.

[17] K. Chang, “A Model of Action Learning

Higher

Educational Technology International, vol. 27, no.

03, Apr. 2011, pp. 475-505.

I. Hwang, “The Influence of IS Technology

and Communication Uncertainty on IS Voice

Behavior:The Role of Susceptibility to Informa

tional Influence of Employee,” Korea Institute

Program Design in Education,”

(18]

of Electronic Communication Sciences, vol. 18,
no. 01, Apr. 2023, pp. 165-176.

MK} ATH
| 24 % (Seung-Young Jang)

20029 Sdosta
2 (T

2009 sk ojstel
"4 gusta EAF D

20134 Groiskn ekl AEdggnt &
% (F-sPapab)
w Aol mulx, ;g v, TRl

)

909








