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Exploring the direction of granular basic—software education
considering the major of college students

Wanseop Kim

Soongsil University, Baird College of General Education

ABSTRACT

Computer education in universities has been expanded and specialized from ICT-based education in recent years to
software education such as computational thinking and programming. Especially, as the 4th Industrial Revolution is
emphasized in all fields of society, software education, which is its core, is being applied as an essential liberal arts
course in universities. In the case of basic SW education for all students, it is necessary to provide differentiated ed-
ucation that is suitable for students because their special characteristics are different. In this study, we conducted a
basic SW course for general liberal arts at A-university in Seoul and analyzed the survey data from 4,927 students
for about 3 years, and classified the major series and searched the appropriate education method for each subdivided
group. Through the analysis, we were able to find characteristic groups such as business and commerce, art and
sports major. Finally, six groups for basic-SW education are presented. Educational directions such as programming
language and level of difficulty setting suitable for differentiated education are presented for each group.
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<Table 1> A

<Table 1> QOutline of the essential basic-SW subject

Item Content
Subject title Computational Thinking
Time/credit 2 hour / 2 credit
Lecture division Essential general education
Lecture method Blended learning(online 50%, offline 50%6)
Classroom PC Lab (40750 students)

<Table 2> Question items in the survey
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<Table 3> Basic statistics for survey respondents

Order Content
1 gender
2 belonged college and department
3 belonged department(major)
4 recognition of the need for convergence

between one’s major and software

positive or negative recognition of

g the basic SW subject as mandatory subject

6 positive or negative recognition of
using ‘Scrath’ programming tool

7 positive or negative recognition of

using Python’ programming language

B o] AExAME 2017d0] 22611, 201879
1,237, 183 20190 1,429 0] A¥-o| st &

49279 9) 5RO RNE AL FPE & YA W]

Property Property value # of students Ratio
Gender Male 2,762 56.1%
Female 2,165 43.9%

Freshman 4,192 85.1%

Grade Sophomore 201 4.1%
Junior 205 4.2%

Senior 329 6.7%

Survey 2,017 2,261 45.9%
vear 2,018 1,237 25.1%
2,019 1,429 29.0%

College of Humanities 540 11.0%

College of Law 162 3.3%

College of Social Science 438 8.9%

College of Natural Science 379 7.1%
Belonged  College of Business 530 11.8%
College College of Economics & Trade 449 9.1%
College of Engineering 932 19.9%

College of IT 972 19.7%

Dept. of Sport 29 0.6%

Dept. of Art 45 0.9%

Total 4,927 100%
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<Table 4> Division of majors for exploration

Criteria Segmentation Group
Criteria 1 (1) SE(Science & Engineering) major
(2 Group) (2) non SE major
Criteria 2 (1) IT major
(2 Group) (2) non-IT major

Criteria 3 (1) SE major, (2) Humanities and Social science
(3 Group) major, (3) Economic & Business major

(1) IT major, (2) non IT in SE, (3) Humanities
major & Socail sci., (4) Economic & Business
major, (5) Art & Sports major, (6) Free major

Criteria 4
(6 Group)
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<Table 5> Colleges which belong to science group
and non-science group

Al (science & engmeenng)i ‘NSE' &

(non science & engineering)S 2| vk}

<Table 6> Comparison of perception between
science group and non-science group

Strong Strong
Major Group Neg Neg. Normal Pos. Pos.
(scieSnI:::e & 23% 56% 253% 43.0% 23.9%
. . (B4) (1300 (591)  (1005)  (558)
engineering)
NSE
(non science & 44%  56% 235% 40.2% 26.2%
. . (115) (145 (609) (1041) (679)
engineering)
34% 56% 244% 415% 251%
Total

(169)  (275) (1,200) (2,046) (1,237)
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<Table 7> Result of ANOVA analysis between
SE group and NSE group

Major Group N Ave Std. dev F P

Science &
Major Group Belonged Colleges Engineering 2338 381 90
SE non Science & 0697 404
. College of IT, College of Engineering, . . 2589 378 1.036
(science & College of Natural Science Engincering
engineering) Total 4927 379 992
College of Humanities, College of Law,
NSE College of Social Science, College of
(non science & Business, College of Economic & Trade, ol A9 vlolFAe] SWalso] tjgh Q2le] zfo]7}
engineering) Dept. of Sports, Dept of Arts & Creation, EAHow glon Z+ 08 o mFEAx) w2

Dept. of Free major
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<Table 8> Colleges which belong to IT-major group
and non IT-major group

Major group Belonged Colleges

College of IT(Dept. of Computer Science, Dept.

[T major of Software, Detp. of Smart System Software, ...)
College of Engineering, College of Natural

non - IT Science, Co]legfa of Humanities, College of'LaW,
major College of Social Science, College of Business,

College of Economics & Trade, Dept of Sports,
Dept of Art creation, Dept of Free major
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<Table 9> Comparison of perception between
IT major group and non-IT major group

Major  Strong Strong

Group Neg. Neg. Normal Pos. Pos.

ITAE Y vITAG ke &84 2l Aol
st7] flete] EakEA S

P#kol 0.000(<0.05)0] B & 1 zto]7} 9l &5 glstd
otk ITAIE ] Q14 Hatgho]l 39022 HITAE S 3.76
B} &=t

<Table 10> Result of ANOVA analysis between
IT major group and non-IT major group

Major

N Ave  Std. dev F P
Group
IT major 1055 390 0923
- 16. .
nonIT - are0 376 1,008 6953 000
major

Total 4927 379 0.992
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<Table 11> Colleges which belong to science and
humanites/society and economic/trade group

Major Group Belonged Colleges

24%  34%  233%  432% 21.7%
(25) (36) (246) (456)  (292)
non-IT  37% 62% 246% 411% 244%
major (144)  (239) (954  (1590)  (945)
34%  56%  244%  415% 25.1%
(169)  (275)  (1200)  (2046)  (1237)

IT major

Total

College of IT, College of Engineering,
College of Natural Science
College of Humanities, College of Law,
Humanity & College of Social science, department of
Social science Sports, department of art creation,
departments of free major

Science &
Engineering

Economic &

. College of Economics, College of Trade
Business




<Table 12> Comparison of recognition between three groups

Strong Strong
Neg. Pos.
Science & 23% 55% 253% 42.7%  24.2%

Engineering  (56)  (132) (611) (1032)  (585)

Humanities & 4.7% 68% 259% 402%  22.5%
Social science (68)  (99)  (377)  (586)  (328)
Economics 43% 42% 201% 406% @ 30.8%
& Business  (45)  (44)  (212)  (428)  (324)
34% 56% 244% 415% @ 251%

(169) (275) (1200) (2046) (1237)

Major group Neg. Normal Pos.

Total

3 2FY FA4F BH(Td 2 M) vEvt
A 66.9%, EAFE] 62.7%, HAA
T QAL A=

<Table 13> Result of ANOVA of three major groups

Major Group N Ave Std dev F P
seience & 1y 6 381 ooaz
Engineering
Humanity & = o9 369 1039 1374 000
Social science
Economic
& Business 1,063 3.89 1.025

Total 4,927 3.79 992
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<Table 14> Proposed six major groups for basic-SW educa—
tion

Major Group Belonged Colleges

IT College of IT

College of Engineering, College of Natural
Science
College of Humanites, College of Law,
Humanities College of Social Science,
& Social sci. Dept. of Sports, Dept. of Art Creation, Dept.
of Free major

Economics  College of Business, College of Economics
& Business & Trade

Free Major Dept. of Free major

Arts & Sports Dept. of Sports, Dept. of Arts Creation

non-IT in SE

6719 1Eo ZFHA AANLS BEAEe] <Table
15> Ayt =3k 15 7Fo] #olE TAAHoR
ARG 7] 9sle] BAMRA S S=3)5le] <Table 16>°|
Az, fro)E Pgto]l .000(<0.05)2 1
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<Table 15> Comparison of recognition between sic groups

Strong Strong
Neg. Pos.
24% 34% 233% 432% 217%
(250 (36)  (246) (456) (292

. 23%  71% 268% 423% 21.5%

NonTT'in SE “3)) (96 (365 (76)  (293)
Humanities 53% 7.7% 268% 39.8% 20.1%
& Social sci.  (60) (88) (309) (454) (324)
Economic 43% 4.2% 201% 406% 30.8%
& Business (45)  (44) (212)  (428)  (324)

0.8% 25% 164% 44.7% 35.71%

Major Group Neg. Normal Pos.

IT

Free Major = “0)" ") ) 109)  (®7)
81% 68% 164% 31.1% 162%
At & Sports ) ) 99)  3) (12)
34% 56% 244% 415% 25.1%

Total

(169) _ (275) (1200) _ (2046) (1237)

<Table 16> Result of ANOVA for six groups

Major Group N Ave Std. dev. F P
1T 1,006 390 0923
non-IT in SE 1361 374 0950
@?gﬂtf; 1140 362 1083
Eeonomics 20.778  .000
. 1,063 389  1.025
& Business

Free major 244 412 0.825
Art & Sports 74 341 1.097
Total 4927 379 0992
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<Fig. 1> Recognition of the essentialization
of basic SW subject by major groups
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<Table 17> Proposed segmentation group for basic SW education

Order Group characteristic

Group 1 IT major in science & engineering part

Group 2 non-IT major in science & engineering part

Group 3 Humanities, Social science & Law major
Group 4 Economics & Business major
Group 5 Free major

Group 6 Art & Sports major

<Table 15>9] AnE %474 43 344 $9o
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<Table 18> Distribution of recognition for essential ba—
sic-SW subject by major groups

Negative response Positive response

Major Group - -
Ratio # of res. Ratio # of res.

IT 5.8% 61 70.9% 748

Free major 3.3% 8 80.4% 196
Art & Sports  14.9% 11 47.3% 35
Total 9.0% 444 66.6% 3,283




<Table 19> Recognition of necessity for convergence

between own mjaor and software
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<Table 20> Satisfaction score comparison for essential
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<Table 21> Comparison of recognition for scratch
programming tool by major group
Major Group Strong Ni Normal  Pos. Strong
Neg Pos.
IT-major 62% 11.3% 321% 324% 18.0%
MO0 49% 107%  363%  320%  16.0%
IT-major
Humanities ) oo 900 0519 426% 1729
& Social sci.
Economics &
. 49%  9.2% 282%  344%  23.3%
Business
Free major 2.0% 66% 332% 389% 19.3%
Art & sports 4.1%  68% 324% 365%  20.3%
Total 50% 99% 31.1% 355% 185%
<Table 22> Comparison of recognition for python
programming tool by major group
. Strong Strong
Major group Neg. Neg. Normal Pos. Pos.
IT-major 06% 14% 158% 434% 38.8%
non IT-major 15% 31% 27.7% 428% 249%
Humanities 5 o, 7500 93405 408%  22.8%
& Social sci.
Feonomics =g 00y gor 17005 4149 33.29%
& Business
Free major 1.2% 12% 16.0% 475% 34.0%
Art & Sports 95% 95% 24.3% 405% 16.2%
Total 27%  42% 213% 424%  29.5%
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<Table 23> Positive and Negative recognition for scratch
and python by 6 major groups

Maior Grot Scratch Python
) P Neg. Pos. Neg. Pos.
S IT major 175% 504%  2.0%  82.2%
E nonIT in SE 156% 480%  46%  67.7%
Humanities 500 59806 12.9%  636%
N & Social sci.
g Business & 00 51706 819 Ta6%
E Economics
Free major 86%  582% 2.4% 81.5%
Art & Sports  109% 56.8%  19.0%  56.7%
Total 149% 54.0%  69%  71.9%

mHE  HITolEH  QlEAte]  FYAL ARES OMs

<Fig. 2> Positive recognition on Scratch
language according to the major field
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<Fig. 3> Positive recognition on Python
language according to the major field
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<Table 24> Characteristics and education directions
for six major groups

Division Characteristic and Education Direction Suggestion

e High interest and concentration in SW
subject.

e High positive recognition of basic SW

subject as essential liberal arts education.

1T e Hight understanding and interest of the

Python language.
D e Providing applied and advanced examples.

C
H
R

I e Focusing on thinking and problem solving
S R rather than programming grammar.
E e Less positive recognition on basic SW

subject than IT major group.

Ii e Feeling Difficulty in programming despite
hon R b(.eing. majoring in scienf:%ﬁ and.engineerir.lg.
T e Big difference in recognition with I'T-major

despite the same science and engineering.

D e Lecture with normal difficulty level that is

I less difficult than IT major group.

R e Lecture considering relevance of their major.

e Positively recognize SW education, contrary
to the general recognition that humanities
Hum . .
.. are nagative for SW subject.
N amgl C e Having both curiosity and fear of SW area.
S eSSoci H e However, there are some students who don't
E al R realize the necessity or feel burdended on

sw education.
e Can't feel the connection between SW and
their own major.

SCl.
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Division Characteristic and Education Direction Suggestion

e Orientation to recognize the necessity of
convergence with SW.

lI) e Easy difficulty, interesting examples
R development and utilization.
e Operate with a higher proportion of Scratch
tool than science and engineering major.
® Recognizing that their major is highly related
C to SW area.
H e Positive recognition of the necessity for SW
Econ R subject as liberal arts course.
omic e Different characteristic from humanities and
s & social sciences group in recognition of SW.
Busi e Difficulty level set to science and engineering
ness D major level rather than humanities.
I e Python-oriented lessons rather than scratch.
R e Development and use of examples suitable
for current business.
e Although their major is not confirmed, they
are very aware that their major is highly
C related to SW.
H e Positive recognition of the necessity for SW
Free R  subject as liberal arts course.
Majo e Formally belonging to humanities, but has
r very similar characteristics to I'T major.
D e Lecture comparable to those of I'T majors.
I o However, it is necessary to give kind lectures
R considering that there are no separate SW
courses.
C e Reluctance to take SW education as a
H mandatory subject, and low satisfaction.
R e Can't feel the connection between SW and
Art their own major.
& e Differentiated syllabus composition is
Spor reguired.for art and Sports major StuQentS.
ts D e Orientation to recognize the necessity of
I convergence with SW area.
R e Mainly using scratch, and python only basic.
e Using visualized examples of art, animation,
and more.
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