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[Abstract]

Based on the recent consensus on the need for software education, software education has become

mandatory in universities in Korea. However, the suitability of class contents and the relationship between

class contents and learner satisfaction has not been fully discussed. Therefore, in this paper, we analyzed

the suitability of the contents used in the basic software

education for the humanities students from the

learner's perspective. For this purpose, three types of curriculum, which are 'computer science', 'usage of

tools, and humanities in the digital world' and 'computational thinking', were compared using the lecture
g P! 2 P 2

assessment questionnaire. As a result, we found that the learners evaluated positively over the curriculum

that focused on the use of tools, the humanities approach, or the thinking ability rather than the theoretical

contents of computer science. We also found that the subjects related to computer science could not give

high satisfaction due to their unfamiliarity, relatively low

curriculum, and fatigue was expressed in discussion-based

academic value was given to the tool-centered

thinking ability education.
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II. Preliminaries

1. Computational Thinking Education
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Fig. 1. Learners' Desired Contents

1. Curricula
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Table 1. Curriculum of the Case CS(CCS)
Week Subject
1 The world of computers and SWs
Representation of data
2-3 e Binary number, Data

e Characters & civilizations
* Logics, circuits

4 Computer components

Algorithm
5 * Procedure of problem solving
e Important algorithms

6 Block coding

7 Information system - Spreadsheets & DB

8-9 |(Team) Block coding project

10 Abstract data types

11 Core of computer, Operating systems

Internet, connected world
12 * Network technology

e Firewall

13 World Wide Web

14 (Team) Internet-based application proposal

15 Future of computers & SWs

Table 2. Proportion of Topic in the Case CS(CCS)

Topic Proportion(%)
Computer Science 53.3
SW Trend 20
Coding 20
Tool 6.7

1.2 Case HD - Humanity in Digital World
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Table 3. Curriculum of the Case HD(CHD)

Week Subject
1 How to use a computer
2 Advancement of computer
3 Computer and SW
4 (Team) Meaning of Computer and SW
Spread Sheets
e Data Manipulation & create documents
5-7 . )
e Equations and functions
* Representation of data
Computational thinking
9-10 ) .
* Creative problem solving
11-13 |Block coding
14 A new world of SW
15 Internet and human

Table 4. Proportion of Topic in the Case HD(CHD)

Topic Proportion(%)
Humanities and SW World 28.6
Tool 28.6
Coding 214
CT 14.3
SW Trend 7.1

1.3 Case CT - Computational Thinking
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Table 5. Curriculum of the Case CT(CCT)

Week Subject
1 Introduction to computational thinking
2 Division - Easier way to solve problems

3 Finding hidden patterns

4 Make it simpler, key-points only
5 Product of thought

6-7 |(Team) Old man who moved a mountain
9-10 |(Team) Do your best in everything
11-12 |(Team) Too much or not enough
13-14 |(Team) Finding problem worth solving
15 (Presentation) My way to solve the problem

2. Research Method
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2.2 Questionnaire for the Lecture Assessment
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Table 6. Questionnaire for the Lecture Assessment

Question
R1 The lecture was conducted with academic interest
and curiosity
R2 Class contents were organized and developed

systematically.

Teaching methods(lecture, discussion,
R3 |demonstration, etc.) were appropriate for the
class.

The assignment appropriately supplemented the
R4 | contents and helped to enhance the learning

effect.

R5 Lecture materials were appropriate and helpful
for learning.

R6 The difficulty and pace of the lecture were

adequate.
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Table 7. Lecture Assessment Result of CCS

Mean
T2 3] 4]5 5um) o4 Dev)
f 25| 28 | 57| 22| 21| 153
Ry Lfred 2.908(1.237)
% | 16 | 18 | 37 | 14 | 14 | 100
f 6 8 | 49 | 57 | 33 | 153
R2 req 3.673(0.999)
% | 4| 5 ]32]37]22] 100
f 1117 | 54 | 42 | 29 | 153
R3 req 3.399(1.132)
% | 7 | 11]35|27] 19| 100
19 712 1
Ra [rea | 17 5137125 | 153 | 5 0001.193)
% | 11|12 |36 |24 16 | 100
f 15 | 16 | 47 | 48 | 27 | 153
Rs | 5 3.366(1.180)
% |10 | 10| 31|31 [18] 100
£ 24 49 | 27 | 23 | 153
o | frea 30 3 2.967(1.269)
% | 162032 18] 15 100

Table 8. Lecture Assessment

Result of CHD

Mean

P 2] 8] 4] @ oM e ey
f 22 | 27| 27 | 81

Ry |ea | 0 5 3.938(0.926)
% | 0| 6 |27]33]33] 100
f 14 1] 81

Rp | ea | 0 | 3 33 4.136(0.833)
% | 0| 4|17 41 38 100
f 0| 5 19|30 27| 8

R3 | o4 3.975(0.908)
% | 0| 6| 23]|37]33] 100
f 0| 4 | 12|37 28] 8

R4 |29 4.099(0.831)
% | 0| 5 |15]| 46 35| 100
f 5 | 13| 31| 32| 81

Rs frea | O 4.111(0.894)
% | 0 6| 16] 38 40| 100
f 0| 5 | 15|30 31| 81

R6 |9 4.198(0.954)
% | 0 61937 38| 100

Table 9. Lecture Assessment

Result of CCT

Mean
[ N e
f 0| 3| 3|19 11| 36
R1 |4 4.056(0.860)
% | 0| 8] 8|53]|31| 100
f 0| 0| 61713 36
R2 |29 4.194(0.710)
% | 0 0| 17|47 36| 100
f 0| 3| 41514 36
R3 |4 4.111(0.919)
% | 0 8| 114239 100
f 0| 2|8 15|11 36
R4 |29 3.972(0.878)
% | 0| 6| 22]42]31] 100
f 12 415|114 36
R5 o4 4.083(0.996)
% | 3 6|11 4239 100
f 1138 13|11 36
R6 =4 3.833(1.055)
% | 3|8 |22]36] 31| 100
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Fig. 2. Response Distribution by Question

Table 10. Analysis Result

Kruskal-Wallis H Bonferroni(p-value)

X2 p-value CS-HD | CS-CT | HD-CT
R1 | 50.7424 | 9.581x107"? 0 0 0.7998
R2 | 16.3252 | 2.851x10* | 0.0007 | 0.0067 1.0
R3 | 21.3208 | 2.346x10° | 0.0003 | 0.0005 | 0.6603
R4 | 35.9719 | 1.545x10°® 0 0.0008 | 0.7631
R5 | 28.3407 | 7.013x107 0 0.0006 1.0
R6 | 52.5037 | 3.972x107? 0 0.0005 | 0.1997
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Table 11. Associated Words in the Response
CCS CHD CCT
computer curr|c‘ulum algorithm — interesting — difficult
~ o~ suitable —— computer — outsider discussion — understand
difficult —— humanities | o
| | interesting computer — thinking
reformation majorit _ ;
jorty humanities — scratch team — uncooperative
Table 12. Frequently Used Words Ao Hlojdh At Zike 95t 24| Zo] WAL of
ek ccs CHD cCT A7 shy s QAlshH= Aoz THED,
1 computer computer lecture vt CCSE Ang ysoA ol o] EF A-320]
2 hur.na.nities scratch algorithm a}% g—%% ?_l’;]oﬂld R 1\(])45\_% o]% ﬁé_/'\_i A o}aﬂ
; S S PPN of stk AMIA Z]Qlg AR, Tela, 7] E 2 g
4 mandatory interesting difficult A = sia N
5 basic knowledge humanities discussion = 25t oS SHEs] Hsiie ERO 7|RSFo
unfamiliar final exam, data, _11]_9_61- 7'1013}5 Qéﬂ EO] ig}ﬂ% K_}'-g-ﬁ}_ﬂ 9101 i}
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5
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IV. Conclusions

2 ERoAE A8AY S o SW 7|ER G
m2 0oy wae] Meste] egEl wiold Eate
ZHRO 4A B MRS Anugct oS ¢
AFE W, =79 B8 ORI A ALe B
AEY ATL'E 54 FAL T99 Al 7 99 an
W3e 7ol W} e 23 ulwo

PHATIE SN (A5 ARE Yol 7
o|EAY FRUCR £79 2ol AR ST
A2 2L DAL FHOL 3 ANYS o TR

WISIGIT). 1 0lgE CHDO| %9, w7 T2 2%
Hlgo] JrJA o kof SXASE slolF w8 Ug
¥e L 4 9IS sfn, CCTE MENQ WRE 0%

CHDOA SH5AHS & w10] &80l SWet gleste]

AT} 7o Zelx: kLo 2X9] 7}k|7} L*Ur 7t
sttt 12jal CCTY Aeolle 49 7R Al&Ee ©
@9 ER %0l £+ M2y B wsaoA HHst

Al R AbLE AP FA0] 2edojA] of2leg Lo,
2uespl g U8 AR ABYS Aod Al
st 10w slQlElgirt. i, SW /)2 w8 9Js) Pol
AFRE]= 22 3ulo] Ao ol2Ad 5 I 1A
2 283p] ofeleisiant,

ol2idt Aute vlErOR XG0 SW %
she shaAle oo st walbgold ek ERx
of s QT ARHS Aajsii 94, SW 7|Ewgol
CT &% 7eg 3t 08 Y52 AHslL 9o,

_D]__ 701-

S-S s ARES w12 vl glong o
182 3 x| Waksh] Bas R o 01011 g
95 st 7o) Wasich A9 et w18 285
AR 280] WRE S& 9lrt. i, SBAISS AL
'3t SHEA 1R]', 28l ‘ofele' e WEs| Aldstn
2 818A Jixleb w80 A5 ARSI S8 B
23 2 Qe ZA0) Aol Wasitt & 4 r}
REFERENCES

[1] Presidential Advisory Council on Science & Technology,
"Strategies for Competency Education on SW Convergence in
the Fourth Industrial Revolution", pp. 1-2, 2017.

[2] The Institute of Democracy, "Current Status and Improvement



260  Journal of The Korea Society of Computer and Information

Software Education", 2018.

[3] The Korean Academy of Science and Technology, K-12 Computer
Science Education in Korea. KAST’s 20th Anniversary
International Symposium, 2014.

[4] Jung-In Kwon, "Research of Computational Thinking based on
Analyzed in Each Major Learner," The Journal of Society for
e-Business Studies, Vol. 24, No. 4, pp. 17-30, Nov. 2019.

[5] SW University Council, Introduction of SW University. SW
University. http://www.swuniv.kr/33

[6] SW University Council, Status of Selected SW Universities. SW
University, http://www.swuniv.kr/condition

[7] Ministry of Education, Ministry of Science, ICT and Future
Planning, Plan for Human Resource Development for SW-centric
Society, 2015.

[8] Kyung-Sun Oh, and Seong-Jin Ahn, "A Study on Development
of Educational Contents about Computational Thinking," Journal
of Korean Association of Computer Education, Vol. 19, No. 2,
pp. 11-20, 2016.

[9] Kyung-Min Kim, "A Study on Information Literacy Education for

Thinking,"
Association of Computer Education, Vol. 20, No. 4, pp. 59-66,
2017.

[10] Jung-Eun Na, "Software Education Needs Analysis in Liberal

Arts," Korean Journal of General Education, Vol. 11, No.3, pp.
63-89, 2017.

[11] Geum-Ju Park, and Young-Jun Choi, "Exploratory Study on the

Enhancing  Computational Journal of Korean

Direction of Software Education for the Non-major
Undergraduate Students," Korean Journal of General Education,
Vol. 24, No. 4, pp. 273-293, 2018.

[12] Jeong-Eun Nah, "Analysis of Computational Thinking Learning
Effect through Learner Observation," Korean Journal of General
Education, Vol. 11, No. 5, pp.349-378, Oct. 2017.

[13] Kyung-Sook Lee, "A Case Study for Constructing a Software
Convergence Curriculum That Meets the Needs of Non-major
Students," Culture and Convergence, Vol. 41, No. 5, pp.403-424,
Oct. 2019.

[14] Tae-Seob Shin, "An Analysis of Changes in Students'
Achievement Goals in a Large-Scale General Education Class,"
Korean Journal of General Education, Vol. 8 No. 1, pp.
217-248, 2014.

[15] Su-Jin Lee, "A Study on Designing a Class of Convergence
Thinking based on Computational Thinking," The Korean Society
of Science & Arts, Vol. 36, pp. 255-264. 2018.
DOI:10.17548/ksaf.2018.12.30.255

[16] Ju-Young Seo, "A Case Study on Programming Learning of
Non-SW Majors for SW Convergence Education," Journal of
Digital Convergence, Vol. 15, No. 7, pp. 123-132. 2017.
DOI:10.14400/JDC.2017.15.7.123

[17] Wan-Seop Kim, "A Study on the Recognition of Freshman on

Computational Thinking as Essential Course," Culture and
Convergence, Vol. 39, No. 6, pp. 141-170. 2017.

[18] Mi-Ja Oh, Mi-Ryang Kim, "Analysis of Effects of Scratch
Programming Education to Improve Computational Thiking,"
The Journal of Educational Inforamtion and Media, Vol 24, No.
2, pp. 255-275, 2018. DOI:10.15833/KAFEIAM.24.2.255

[19] Eui-Sun Kang, "Structural Software Education Model for
Non-majors ~ Focused on Python," Journal of Digital Contents
Society, Vol. 20, No. 12, pp. 2423-2432, 2019.

[20] National Education Association, "Preparing 21st century students
for a global society: An educator’s guide to the Four Cs"™, 2012.

[21] S. Bocconi, A. Chioccariello, G. Dettori, A. Ferrari, K. Engelhardt,
P. Kampylis, and Y. Punie, "Exploring the field of computational
thinking as a 21st century skill," Proceedings of the International
Conference on Education and New Learning Technologies, pp.
4725-4733, 2016.

[22] In-Hwan Yoo, "A Study on SW Development Process for

Thinking,"
Processing Society Transaction on Software and Data
Engineering, Vol. 5, No. 2, pp. 51-58. 2016. DOI:10.3745/K
TSDE.2016.5.2.51

[23] Douglas Rushkoft, "Program or be programmed: Ten Commands
for a digital age," OR Books, 2010.

[24] Jung-Sook Sung, and Hyeon Cheol Kim, "Analysis on the

Increasing  Computational Korea Information

International Comparison of Computer Education in Schools",
The Journal of Korean Association of Computer Education, Vol.
18, No. 1, pp.45-54, 2015.

[25] Shuchi Grover, "Learning to Code isn't Enough", EdSurge, an
Independent Information Resource and Community for Everyone
Involved in Education Technology. 2013.

[26] Jeannette M. Wing, "Computational Thinking Benefits Society,"
Social Issues in Computing, http://socialissues.cs.toronto.edu/ind
ex.html, 2014.

[27] Jung-Sook Sung, Soo-Hwan Kim, and Hyeon-Cheol Kim,
"Analysis of Art and Humanity Major Learners' Features in
Programming Class," The Journal of Korean Association of
Computer Education, Vol. 18, No. 3, pp. 25-35, 2015.

[28] Seong-Youn Hong, Joo-Young Seo, Eun-Hee Goo, Seung-Hun
Shin, "Exploratory study on the model of the software educational
effectiveness for non-major undergraduate students," Journal of
The Korean Assocaition of Information Ecucation, Vol. 23, No.
5, pp. 427-440, 2019. DOI:10.14352/jkaie.2019.23.5.427

[29] John F. Sanford, "Core concepts of computational thinking,"
International Journal of Teaching and Case Studies, Vol. 4, No.
1, pp. 1-12, 2013.

[30] Korean Council for University Education, Computer Science
Standard Curriculum, https.//up.kcue.or.kr/eduClass_computer
Jsp?le_nm=%C4%C4%C7%BB%C5%CD%B0%FA%C7%D0



Analysis of Learner Satisfaction by Contents in Basic Software Education of College of Humanities 261

Authors

Seung-Hun Shin received a B.S. degree in
Information & Computer Engineering from
Ajou University, Suwon, Korea, in 2000, and
M.S. and Ph.D. degrees in Information &

Communication Engineering from Ajou

University, Suwon, Korea, in 2002 and 2011, respectively.
From September 2011 to February 2016, he was with the
department of Software Convergence Technology, Ajou
University as a Lecture Professor. Since March 2016, he has
been with the Da-san University College, Ajou University as
an assistant professor. His research interests include software
testing algorithm, network intrusion detection, and mobile

multimedia networking.

Joo-Young Seo received the B.S., M.S. and
Ph.D. degrees in Computer Science and
Engineering from Ewha Womans University,
Korea, in 1993, 2001 and 2009, respectively.
Dr. Seo joined the faculty of the Department

of Information and Computer Engineering at Ajou University,
Suwon, Korea, in 2009. She is currently a Professor in the
Dasan College University, Ajou University. She is interested
in software education and software engineering with particular
emphasis on software testing, embedded software testing and

test automation.



