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A Case Study on the Teaching and Learning Method of SW
Education for Data Analysis Problem Solving
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[Abstract]

Recently, there is a high interest in non-majors SW education in university. Initially, computational thinking is a representative general
education, and programming is typical as convergence education. Lately, SW education of various contents has been tried. This paper
introduces non-majors SW education with data analysis that is useful contents for social science and natural science, which are studies that
explores social and natural phenomena. Also, the paper proposes data analysis-based teaching-learning method to enhance the effectiveness
of SW education. The proposed method improves the limitations of the demonstration-oriented model used in the existing programming
education and is an extension of the student-driven design-oriented model for data analysis problems. The case study of pre- and
post-learning groups that reformed the curriculum with the proposed method showed that the post group is improved in terms of class
satisfaction and learning effectiveness. The results show that the development of various contents and teaching-learning method for

non-majors SW education can improve creative problem solving ability by increasing students' interest and learning motivation.
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Table 1. Teaching-learning models of SW education

Models Procedures Description
A model based on direct
teaching method that
Demonstration-orien| *  Demonstration allows the teacher to
ted model *  Modeling explain concepts or skills
(DMM model) |* Making to students and keep them

practicing under the
guidance of the teacher

A model based on
Recreate-oriented | ¢ Use discovery learning model
model ¢ Modify that  teachers  create
(UMC model) |e reCreate situation for students to
learn by themselves

A model based on inquiry
learning method, in which

Development-orient| *  Discovery learners who produce new
ed model * Design results based on what they
(DDD model) |¢ Development have learned from the
teacher lead the

development process.

A model is related to the

. . * Needs project class model and
Design-oriented . . \
model Design emphasizes the teacher's
Implementation role as students recognize
(NDIS model)
Share and solve problems on
their own.

*  Decomposition A model that emphasizes
* Pattern Recognition |the process of reaching a
Abstraction result in relation to a
Algorithm problem-solving learning
* Programming method.

CT-oriented model
(DPAA(P) model)
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Table 2. Major customized SW education model in A

university
College SW basic course AT Credits
course
. . Data Analysis
College of Nursing Data Analysis (Intensive) 6
College of Business Data Analysis | Programming 6
N . Programming
College of Engineering | Programming (Intensive) 6
. . . Data Analysis
College of Social Science | Data Analysis (Intensive) 6
. Computational .
College of Humanities Thinkine Data Analysis 6
.. . Data Analysis
College of Medicine Data Analysis (Intensive) 6
College of Natural Science| Programming | Data Analysis 6
College of Information and . Programming
Communication Programming (Intensive) ’
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o
Ral
i
Th
pd
[
o
o
i

T PP SW S A SW ) ol
SW 8 ZEeti akste] SWSg Bl 4
SWe] ol 3k olslsl wlo] A1 A o]

)

3-2 Oj0IE] 2 7|8 SW nK 7} w48hs 2HY

A tEre] "ol B4 71dk Sw S-S EA 9} tlo]g] Azt
5} 2l BAlol f-88 Zlow ezl R TR dof S 7|

o o] glom, WA, A e BA
7S EE5te] AERA AR e Holg]
71 7 ohet dlolelE A5 435}
dlelElE Alste] Alztstato] Hajshe
A2 Aol #3k 7)% A 2jo] F8. 8} FZolch
=z AolE 7o she sW L fola
3 9 ool g Flo] 47551 o)
| 2318 5ol §17] ahizel 24 sW
NAFH AR W5350] o] itk
et A el A gk dloTE] WA Al TS| R
=21l Qlolg o3| v} s B A%
£ 7] ol Hol® 8 A% 5
o] 7Nk Al A = HHOEOl
] R flofe] EA H
g |t} shAFEE A o) A4
4(DDD) ot} T 2154 (NDIS
ERLN ﬂﬂ@Lﬂ]HEJ%%ﬂ%

~orr
=
o
)
< |y
fl
Y
o
oo

O

fr

mlo
o
!
)
o
fr
o
)Y
ol
ol

1%

o
=
ilh)
o
20
N
jg _]0(1
o
jn)

Sk

ST

fr e 424.
5

SO
2 1
%
k9
far oy

N
ofi
A,
1% 2

F
o
£

12
ot
tio
%o
&
b
rr

Hj
5
o
o
ol

i
)
o

4 °W }u

2
ED

oy oS oy

=
2
o,
Nlﬂ
‘FJ
_qo
T
g,
o
10
°l=°
o
=
D
i)
B )Y
oz
rE
o
i)
ko
_OrL
O

oA Ak dlole] 41 74 SW 9] 4e

bl
ok T o
ok i
rflo g
&
o
M
flo
n
o,
o
»
rr

2
2

=
re
2
Lo
S
L
Fo
B
i
o
o
o
N
ol
rlr
Y,
N
iui

=
i,
ko
o
Sl
e
to

>
N
)
%0,

¢

Moo Ot
AN

BN e
Y [
ey
z 2
a}g (e
. L

x =
2o o
py e
-
EN
ey
1o,
1%
of>
i
T,
|
il
P

i o R

E OLN
oz

nj

> 1o

Z

)

SLASY)

N o g

z

M

2

T

my,

o

do

ro

i)

u

)

:oé

o

ol

» olo
|kl oo
Im o =
-
%0,
ki
Jfu
o %
i)
i
e}
[N
il
-
o,
%
K
nj
©
lnf
A
1%
Mo
2

=
Q,
ot
A
i)
HIJ
X
2
i
i)
Y
to,

o
g
Do
ol
ol
X
Mo
X,
ol

dlo]e] 1] — Hlo
oJE] £4] ii*ﬂ*ﬂ ?HEM ME}. 7)ol okF 2l
g 2 dloH 4] Aol upeb] A YH =5
Eilsy

AR, A5 ANAFA RS =]lete] wgate] X wato]
35 Ul 8-o] 9 AR Tl S8 Wi o] o]sfE 4 S

A,

~ d
‘;
!
2
=
M
1%
!
y
2l
o
o

_p N to fo

Boz Il UANFYRDE Hgdte] Sa} 2am
dlole ¥4 oz adstagt s BAS Belska Ak

ol vl dlof8 £4 Z2AAE A-8-8te] IS AT 3l

5 Z2AE 2o Hegit]

http://dx.doi.org/10.9728/dcs.2019.20.10.1953

&X|(J. DCS) Vol. 20, No. 10, pp. 1953-1960, Oct. 2019

1) HlojE] £4
dlol® &

Aol vt A £

CREACR BN
ji/ﬂ])\‘“ j_F‘/] 14/}_ 71—0]

BE el fasix

< ]O]E—] A}
A she dlolH Als FHl ek
E

1=

°1E1

H

4 713}
7k gk dlofE A
A LS A gl A48

4S5 913

(¢}

2) T4 +9

dloH

o JETA

S|
pa

5«

A% 9

[e)
wdg

dlo]e] ]

l—t— TJrXéolftL EﬂOlEi HASE

By
LI Uiy |

4] 4] > dlo]
€ 6] — vloe] 84— Hlele] 24 — 23} 482 ¥z
T A Aol dole) Ao sasta she B
of LAk} B4 BIEE ISk S0 dols 1A &
3o w2k o | HolElE S-Sk, ofel /P oR BHE A2

o A2 do]
L, BEEL SR B
- A7AshaL 240l B vlole] P g5
92 oju gk, dlole] &
Ry, WA 5 we] )
2 54 lolele) St 3
sl A A v

o

s,

€ A8l B dels] B

S, 3o

il 1=
Alel, o] & A 2 €

31 4 wAolck

2 1479] A} o] HlolE

HA] T2 A

o W} A2 02 AT 9] $olS 98t sk el =

= 29} 71—0] =o]§—> 2l

T3,

TAR= o] E

oiﬂ xﬂ =2 -51-7;1] Mtﬁ‘dl—_i o] OH =2 5=

447}

O 2 A|A]EH= &:FL/\].ﬁLoﬂ TJL7_” PAESS
H]—/\l [e] o7 F 04 LH 9 a

sfo] ;=g AT

Z%]U\:—ﬂi 2 A3 ,_401 R ZE2 i O{oﬁoﬂ EHTT
32 01 2 I oIl 28 310

2~ 0
LAFEE

3w

QA0E A E
ARz w Ao 8tAL
ol tlol8 4] idell thek olsiek R = 1ol wisf o

7 k558l .

2

3 Sleke
ol 5]

ou vya,

AL FEE A o&S

l‘

G slbel Gz dgaEs

L_}OK
JQL' r{um
gy o o

iy =

o

3) A &9
sle TRAE FAe) dAIFARAR A0 sy
A= sAshe] FA N A B oo} T A E M 5 0|2 B A
= A 5 = =
bA, SR IA, HF R A FEl & A S 2SI
Problem Data Data Data Apply
Definition Preparation Exploration Analysis Results
« Clearly « Collect data « Observing * Impleme « Interpret
define th for analysis the data th nt a data the resul
e proble « Purification rough a st analysis tsand a
m you ar by useful da atistical an model fo pply the
e trying t ta to remove alysis tech r pattern m to real
o solve data noise nique and finding, situation
» Decide data visual classific s
how to a ization ation, an
nalyze a d predict
ny data t ion
o solve
problem
s
J8 1. ciole 24 ZEAA

Fig. 1. Data analysis process




m

Understanding data analysi Analysis mission

o

=
&

clole &M =H| si&

4
i)

2 ?lgtsw i g u=s off 2teh At 47

SW

0!

V. AR o4

SETRE Training best practice requirements 4-1 &1?. [Hg
: o Modify lab code to suit X]O]-S]—LL EﬂO] E1 " /\4 7] L SW J_L‘n'ﬂjr JLZ':—EE} hﬂ-‘ﬂ a
Understanding R syntax Training R syntax mission requirements J,]_E /\1—_4 51_7] _',]5H A 1;]]5]—01]}\1 _C,>_o:] = E]]o]]g} _1 W yHs v%
Verify re_sults and EH}\]'_E /\Fﬁ] O:‘:F"g‘ Zl 63 ]’O:‘E]' A EHE]‘-/] E”O] jl Tr}i“@l ﬂjq'
5 2] £ Al TRy el 4Y AE
I8 2. 78 2Hx 7 P w02 e HA. 145 B F Aike-T
Fig. 2. Configuration class contents o _
T RZRIY Aojo] w84 ShES 2 skaL o] F= )
SR AE AN TR AE FAE At ole) gy °1H A S St ol
BAS gelol) 18 A 1Y Slolet g sasp) e AP ST 7] g R e g o s
802 HIEE FUshe 4 54 79 B% dobgenn @ spslspsler 19 3478 Wé & ATFOE, dlo]e] 4]
Lz ARk EA T2 AE QoI T Atk ) 71N SW LS s g o g g o Sl
Fol mAA FA 04 81918 B S gulg e PR e 72 i‘*g%Bﬁ“’i”"F"* Ml
- A
A9 B ol B o AR G A g A
s, 8 T AE 182 918 ol H7lelA 3
- =
Neke 38 dolgg FHow Fae Ag Ange s 47287 EA ]
LHZ]— Oﬂﬁl—i ‘C‘)‘]—%X}—Q} .QI}\}{;\__EE‘]']:]— i }‘}‘—{4] Oﬂ?"’ﬂ}ﬂ Z']]O}—E}J:_ Eﬂ ]Ei ‘EH__‘/'QI 7]‘?__ S _]']7_—8'— —El—_/l\—
I R=Rr | ~ 5
ZRAE NHL FHEIe} HFHIE 7|0 R Ky gts el aabE wabg AN A-Fo] <y wEEel ul
R o g o] TA o)A o} 7ko Ba)o @ ula RAET}
B, Fw el S Aol 2ae 40l ez g4 T 130aS 8 ERAE v AR
1= glo|E] H] BE3) glo]ES Qo B9} e A7} E3] ggke] ujdEA; SW alSof| thgk Do 9 nkEEof o
slslo] BAlEl sl o] AnlE R R T2y} 27 Ay gk olo] o= vhE alapabg Ao whet w g efell =
= =2 — = ALERE= Sy =1 N L
%8 HIAR TAA, AFuTE FAlo] g A o) 10 oo HEE AR S S A, e
Mo Aas PES R T2 9o 2 LEEal o2 Ea & = A E aFFA o] £ 9T HA 2 SHolA 54
= = — 3 RO N - N . B
A Axhe] s|A3 TR AE] J|YadE HE BuAE Ao Q1 s b= R olof uhE Al gEo R Hrlsit) ws
— T o _ - - - - _
3}, zsléx}/] 8Hal 27 e} HER T BES 95 W TIPS A P o] A3 ok 3 Sk ek vk
= . _ - _ - - -
A= BEHES A wela 1 - 239 13 502 Ea) ZaAE H S 7RI, o avtEe a9 A S 2e s
i = O — 11— _ - — = -
2] 6(])]_/] CHE%E“_‘ ?5]— ] l':./]—a']—ﬂ 7H}\_] 1301—3]:_0— Zﬂ}\] 6]—]’;]— ?_]_Q‘l' Z]'7]"7IZE;§I§}'§‘T’}‘ S E—%g] %%&l] %—%—'L—‘il' ??1_- —)l: 9»717:
i <! o= LT N e = -
The 3 38 Aokak HlolE] B4 7)uk SW S} ndEEkes o)A LAl A el n A= aakE AR
WS w3 HlolE] 4 ko] A Edolrt
E 4. A7 =H
Table 4. Research problems
E 3. tolE =4 m2s 7i2ig Categories Research problems
Table 3. Curriculum for data analysis course Lectures were carried out in a way
Week Subject Contents Project R that students could understand easily
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