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[Abstract]

Recently, SW education for non-majors has become a trend with major-friendly SW education being offered to differentiate
useful educational content for each major. Through a case study of A University where main contents were 'humanities -
computational thinking, business/social science/medicine - data analysis, and natural science/engineering - programming', we
analyzed the effect of SW education using 46 metrics in four areas consisting of ‘SW awareness, confidence, thinking-ability, and
literacy.” As a result, natural science/engineering clearly prevailed over other majors in the absence of education, but it was
confirmed that the difference in majors disappeared after education. Humanities/business/society science which had a low initial
level, showed an even increase in all evaluation metrics, while natural science/engineering showed no significant change. This
result is related to ‘programming’ education, which is the main educational content in natural science/engineering. It has also been
shown that computational thinking and data analysis contents contribute to enhancing SW education effectiveness for
humanities/business/social science majors. We expect that this study will elicit a discussion on directions of improvement in

major-customized SW education.
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Table 1. Ratio of SW basic education by majors in
national center of excellence in SW[18-30]

Tk

- SW Basic Education (%)

CT DA PL Al SL CO
Business 70 30 45 15 5 5
Humanities 82 14 41 23 14 9
Social Science 78 17 44 22 9 4
Natural Science 68 9 68 23 9 9
Engineering 58 8 67 29 13 8
Medicine 71 21 64 21 7 7
Art and Physical 71 0 57 29 7 14
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Table 2. Status of SW basic education by majors in A

ror

University
Majors SW Basic Education
Business (BZ) * Data Analysis

Computational Thinking

Humanities (HM) Data Analysis

Social Science (SS) ¢ Data Analysis

Natural Science (NS) ¢ Programming

Programming

Engineering (EG) Programming (Advanced)

Medicine (MD) Data Analysis
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Table 3. Research participants

SW Basic Education Majors N
Computational Humanities 142 143
Thinking Engineering 1 (30%)
Social Science 73
Medicine 34
Data Analysis Business 13 131
4 (28%)
Humanities 10
Engineering 1
Engineering 132
Programmin Natural Science 67 200
g g (42%)
Social Science 1
TOTAL 474
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Table 4. Results of dlf'ference in initial level of SW

competency before education between majors

tol &4 Z=t

Metrics Majors M ST F Turkey
BZ [3.50|0.23 NS =
HM [ 3.56 | 0.49 EG =
SS |3.51]0.53 HM
TOTAL NS | 3.80 050 >0 ss
EG 3.68 | 0.49 MD
MD |3.51]0.75 BZ
BZ [3.95|0.28
HM  [3.97]0.58
SW Ss  [3.96]0.57| | o ~
Recognition NS 410 | 0.52 '
EG |4.09]0.55
MD |3.84]0.81
BZ [298]0.44 NS =
HM  [3.23]0.73 EG =
) SS 3.15| 0.83 HM
SW Attitude NS 3621069 3.79xx MD
EG 3.36 | 0.69 SS
MD |3.19]0.85 BZ
BZ |3.50]|0.38 NS >
HM | 3.490.56 EG
SS [3.43]0.60 MD
T NS | 3.75| 058 290 BZ
EG 3.64 | 0.62 HM =
MD | 3.54 0.8 SS
BZ [3.600.42
HM [3.59]0.65
. SS [3.60]0.64
SW Literacy NS 3801 062 1.88
EG |3.69]0.65
MD [3.43]0.77
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Table 5. Results of differences of SW competency after
education between majors

Metrics Majors M ST F Turkey
Business 3.77 | 0.29
Humanities 3.68 | 0.61
Social Science | 3.67 | 0.68

TOTAL Natural Science | 3.63 | 0.62 0.46
Engineering 3.76 | 0.60
Medicine 3.65 | 0.91
Business 4.08 | 0.39
Humanities 3.87 | 0.76

SW Social Science | 4.00 | 0.65 109
Recognition | Natural Science | 3.90 | 0.60 '
Engineering 3.95 | 0.70
Medicine 3.72 | 0.83
Business 3.48 | 0.45
Humanities 3.34 | 0.88
! Social Science | 3.41 | 0.87
SWAttitude Natural Science | 3.42 | 0.77 0-83 -
Engineering 3.54 | 0.79
Medicine 3.45 | 1.03
Business 3.68 | 0.38
Humanities 3.70 | 0.68
Social Science | 3.60 | 0.80
cT Natural Science | 3.61 | 0.68 0-65
Engineering 3.75 | 0.62
Medicine 3.70 | 1.00
Business 3.92 | 0.56
Humanities 3.84 | 0.63
) Social Science | 3.72 | 0.72
SW Literacy Natural Science | 3.63 | 0.69 1.07
Engineering 3.80 | 0.66
Medicine 3.72 | 1.00

"p<.05, "p<.01
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Table 6. Results of SW educational effectiveness by

majors (diff.=pre-post)

Majors Metrics M SD t diff
3.50 | 0.23

TOTAL E;est ST o] 299+ |-0.26
3.95 | 0.28

SW Recognition E;est 203 | 0.39 -1.07 -0.14
2, 44

BZ | SW Attitude g;est 322 8'45 —2.97% |-0.50
3.50 | 0.38

cT Efst 368 |o0as| &1 |0
. 42

SW Literacy S;est ;gg 8'56 —2.54% |-0.33
3.56 | 0.49

TOTAL gfst 368 061 | 208|013
3.97 | 0.58

SW Recognition g;est s o] 188 | o010
323|073

HM | SW Attitude g;est e Tose| 185 |01
3.49 | 0.56

cr Efst 3.70 | 0.63 | 099|020
3.59 | 0.65

SW Literacy E;est aioea] 83+ | 0.25
351 | 0.53

TOTAL E;est e Toes] 237 |08
N 3.96 | 0.57

SW Recognition g;est T oo Toes| ~0-60 | -0.05
15 0.

SS | sw Attitude g;est 3_42 8'2‘3 —314%x% | -0.27
43] 0.

cT z;est 3_62 g_gg —2.15% |-0.17
3.60 | 0.64

SW Literacy g;est s Toaa| 188|012
3.80 | 0.50

TOTAL g;est s Toea| 275 |07
410 | 0.52

SW Recognition g;est 590 Toe| 248 | 020
3.62 | 0.69

NS | sw Attitude z;est sas o7 228+ | 020
3.75 | 0.58

cr g;est 361 [0es| 202 |04
3.80 | 0.62

SW Literacy Ef’st cesoeg] 190|017
3.68 | 0.49

TOTAL g;est e Toeg] 130|007
4 .

SW Recognition g;est 333 g?g 2.45% 0.15

EG |SW Attitude S;est ggg gigg —2.00% |-0.18
3.64 | 0.62

cT stt 375 | 062 | & |7012
3.69 | 0.65

SW Literacy g;est a0 oee| 158 |01
351 | 0.75

TOTAL g;est cesToor| 149 |-0.14
3.84 | 0.81

MD | SW Recognition z;est s osg] 113|012

SW Attitude E;est 212 ?gg 2.05 |-0.26




Majors Metrics M SD t diff
pre 3.54 | 0.81 _ _
MD cr post | 3.70 | 1.00 1.46 0.16
) pre 3.43 | 0.77 _ B
SW Literacy post | 3.72 [ 1.00 1.98 0.29
p< .05, "p< .01, " p<.001
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