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The effect of SW project education using App Inventor on the
computational thinking-oriented problem-solving skills and

perceived SW learning task value: For freshmen in the humanities
and social sciences
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ABSTRACT

In the trend of expanding software (SW) education from university to non-major students, this study was conducted to exam-
ine the effectiveness of SW project courses using App Inventor for freshmen in humanities and social sciences. Computational
thinking-oriented problem-solving skills and perceived SW learning task value were selected as learning outcomes and the
pre-post scores were compared. Also, it was analyzed whether there is a difference in computational thinking-oriented prob-
lem-solving skills and learning satisfaction according to the level of SW learning task value. Data were collected from 1,010
students who took the courses and voluntarily participated in the research among the humanities and social sciences students
at A University in Gyeonggi-do. As a result of t-test analysis, the post-test score of computational thinking-oriented prob-
lem-solving skills and the post-test score of the perceived SW learning task were significantly improved compared to each
prior score. Moreover, there were significant differences between the two groups which were divided according to the level
of perception of SW learning task value in computational thinking-oriented problem-solving skills and learning satisfaction.
Based on the research results, it was proposed to design SW education that can provide authentic problem-solving experience
while considering the characteristics of non-major students, and to include affective factors as educational outcomes.

Keywords: Software education, App Inventor, computational thinking-oriented problem solving skills, task value of SW educa-
tion, humanity and social science students
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Table 3. Paired t-test results of pre and post task value in
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D) | (Post-Pre) 4 p |Cohen’ s d|
Pre task 3.03
value (.83
137 46.437 <001 1.46
Post task |  4.40
value (.66)

sk

<001

43 AFH AnY 7 2ASAL] td A

A% o] B4

AT Aol AR 7

El

(¢}
5% A% B3 sl 710 LA o) §
3T

%
= 1%\5}1% AW °ﬂ L /\}—?— I
slAg o] folatAl FdE e & 5 AUk o] Aol
+ Cohen’ s d= 912 & &3}37]2 4T 4= Utk
o] AT SWa S-S AT} 7% 9F7} ol A
A ZAE TSR F4 3 ofor o] HAE FIl &
?ﬂlEHZﬁ_ L‘E “4 A1 7 71kke] 2 A E 4o

Table 4. Paired t-test results of pre and post CT-PBS

M | Mean diff. 5
&D) | (Post-Pre) 4 2| e s 4
Pre 343
CT-PBS (.64)
54 29.06™**| <001 91
Post 397
CT-PBS (.62)
“p <.001

32

2022. 9



g IHEE FEF SWZRAE who] AFE And 7]k A Z2H 3 SWaks FAZE A4l mlAs E3h ARASAL A E oz

4.4 SWErE FHAZER] 14 o] mE ARE
FE] Aag 7)u EA Ay zlo] BA

AT FAATE 1S A QA% SWakE HA71A|
9] FYsHmedian=3.00)% 7|Eo 2 3l JAdoZ T
ot Th 7 A el P AaE 7 2AsAE
ol xpo]7t A=A HE3ATE THEE fHestE
A1 23}, Table 59F 2o, FA|7EA] Q1o va ek
n=418)¢] AFE Ag 7|5k FAAH Y H-S
371, & AHn=592)] H& 4152 Ve F F
o Zholl foldt xbolzF vrelTi(f=11.98, p<.001).
O] z}o]= Cohen’ s d =772 & &} 37|E HT&

T Stk ol& SWatgel tigt 7HX & <AskE Alo]
SWa Kol A T3 5714 a4 ¥ oflzt &9
A1 AFE Al 7hk EAS A g A s A6l
HE AR A2 4T 4 ok

Table 5. Independent #test results of post CT-PBS
between two groups

M | Mean diff. .
D |Hgh-Low)| ¢ p |Cohen’ s d
Low pre
task value 36721)
(n=418) :
44 11.98***| <001 77
High pre
task value ?5155)
(n=592) ’
“p <001

45 SWar THAZEA 14 $ol mE ShutE
= o] B4
SWets #A7ER o] Akl /14] Gl whet
T A b FgEHET Aolrt J=A E
o} SHEE festE AAISH A3 Table 63 2o],
ek bl frolahAl ztol7k AR oM (£=2.35, p=.02)
394 =7]+= Cohen’ s d=.152 Yeh} 22 a3
72 AT F Aok JAZABAE 5ol A SW
S5 Mol ol ==z SWekrol tist Z oA, S8
A, 848 T 7HA 4o glol= SWalkgol =9
°P7l oJHT) w3 SW ZZAHAEES F35l= He =
Ql FAZ, SWEks ZAI71A] 14]o] &2 Ftho
/‘1 S SEHMEETE O fFosH & Ao A E

9lth

1
o fe
4 ¥R i

ot

Table 6. Independent #test results of learning satisfaction
between two groups

M Mean diff. .
D) | (High-Low) t p |Cohen’ s d|
Low pre
task value 457
(a1 | Y
] .08 2.35% | .02 15
High pre
4.65
task value (19
(n=592) g
"p< 05

A8tk “?«1 —rﬁ 7:‘4 gl = U
2t A4, o JHEE 283 SWERAE W&
FoAdk S| AP Hepoll wls) AbSoll S783
Wt #2117%]9} AR Ay 7Rk EAsA Y
sAHCR FolsiAl & 51‘2* : Olb °é|‘ kil
22 Z209% o
At go)zt
sk Axoltils, 31, 33, 35]
S Hjetol M SWERAE wgo F
2 Agatet oA A3E i G Ao
2} T ATk 53] B4l AR S48 SWet
ZHA7E A ot AEAEIAID SHYE]
o ¥, WS FolE 44007 BEIT
HuA 2 533718 Bt o= JL%OH +
AHE7F v A= IAF Fekg ZoluA 7
w9 SA] ZAS A &8 5 o, ddE &
A =1 Z2AES s A Ye] =] SWet
ol g et A@dhe AdA171aL, SWrE Gl
3 E7de Ashs v =50 e Aoz A
2 ¢ ok T = ), < IHHE 283 SW
ZRAE shgo] JAZARAE SBE2] SWaso

Aasitha Beg 5 9

[‘

(3

A

il

[-'0
o

-ﬂ
hu )
wn
é
[
HU
L T e
2 ox fr o2 0 It Ho T

o[}l “
fe 4 (m

mErir
I )

l
oy i

2 Wt jo o 3
Xy
o ek
( :m
oﬂ

=

_lol' JIN’
£

A

oL

ol
R

ek
o
ri

J
o

A3}, SWetgsol thd BAZIATL e HTold ws
Fol 248 AFY And ) BANALS %
P} 25 el A e o Ak

AFE 583 =24 (259 53)

33



ol Fasithal =g Ao dHdEg
F2[1, 9] SWaLgoll A Folz a49 Fo4E A
a3

2 d7AF BE AALE
skEAE Ad &4, A3l
SWatsgell tigh 7kx] ol F3dstal =x 2 o]al A
A A9 AP ol SW LGS EAL da
7} Aok At %L% 2= G thstoll A AU
HHFAES g HAE udE ISET2 Y
UAEE QI 28 YBAE) SWalgre] cﬂd 2
A FEuA
sl 8 Z2AE
o2 BAE At
a;—ﬂ T’:X'“°H E-1 o
gtk Papert(2000)
7H%X} _‘Et AE7FEel 3/ AFUE

[e)

Z

gk 2L %E GVX}Q} %?j
A A71FEHS] StEH =} 3
s S e e el ek
5ol HHFE
QoA A=

r1r mlo
o
=
o
>
=
8

o>
o mlm

& AA AAS B ZAE
&3 HolE HEIE & lﬁﬂéﬁi Z39E 5ol
H, SWaso] dae] & 5 X
2 Aol A v—r?f %+ ﬁoﬁd(n
expenence)~ A& 5

=7, vl FA SW@V‘"ﬂ o & 3;1 1} 571 7}
j] o]/kl 22 gt _‘:_q. e X—L/] A QA7 }S\)(/JJ_._Er
oA F& Bt AEE HEd davt Uk AFHE
A, HFE Ay et 2AEAY, 54 A
g 59 X3 A= SWusoA F2 dyHs

WS Aoty T, HIHFAY] A, AR
SWe A2l dagie Eoketa 1438k g3, 9
ok sh=Ald et o] /& ¢A X T Utk o

P&

oMl 0 S o Mo

2 WS 5SS S8 B SWaLol
A SA7} SWeb Auste] BARE AR ol
I RS, SW MABAE WS & A A

& 77 9 4 ok Q2jske Aol SWeksol o
@ 5719 344 BEE YA Ak 53 SWe
& W% % o5 YA ol Tk HAFAL
[e)
P’

= o e FES AAHA wSHo uf
2} g5slAY B4 el oyt o), o3k
A& SFds SWakEol thet FA7EA] 14
 Zw) glol ZItisky] etk w&Aol AstE

A2BA ALE-

AT WSl ol BT A} o

& SAAE 254 g G453t BANE
@ 90 wds WIS St A Fol
1 283 Bk WO Sl of

i

g Fu)ol 5718 QoW ElA HH, o] & 3E3t= A
= 4A gom HA vAZTAEY] wfelA 57
=2 71 ol Ho 7 #U= Iuflll wekd w

SA ol 3 Hrt ABE Ho|H QAE FI s}
#Esks Aol A714e BHA SWuS34 At
o] E%& & & U Aotk wsHA M

7] SHE 9% urr 2agh
, SHIES SWalso] Ahale] Aol o) ojg
< gt £ Qe w5
T4 = e} w
S AR ) ‘?3?46‘}0% 95 o3z, s}
o} Abol ALE] A o]qre} St o] FAIA }—EE— EH o m
ofl el MEyEE A
Aslar ok ol
7shar ZP?ii“%iﬂl

Al

X
i)
o
i)
D
3.2
S
re
FE

>

(tl
%

e}

ot
o
flo
o,
tlo (o of
Rlop
) s

o
oz
Ol

G 2
2 rulm

K yr
E )
(m
:?125
iy
o
o et
2o
o o> '1N
2ol 2 Ar A b1 fo met ol rx

o
fo

1A

?

E
ox
oo
tlo
O
ox &
ok
N
> ol)

b A
¥
é
ol
Fll‘
l
_?l_{
fy
_|>i
o
oft 1
[e>
>
rr
jin)

o
o
et
N
30,
o

o Bl g

r 0%

L
®
1o
o N,
o
o
o
il
N

NIO gi

oj

]
ol
fr o
rr
>
i A

o e
o
o
v}

2

3

ol

ol

[

%

i

=2
ol
N 2
iin)
i)
i

N o ok

o 2 g
1 o
_n
N
o
o £ N

_rf
1

o
=
=

v
o
o

M

wn
fo =
ﬂ o
)
-
_t
" ol
o
o
rE
oo
fred)
o

dm o
>
ol
)
ok

Hoy

o
i fo o
e
1%

ol
ol

Mt
o
=

N
=

A
S

% aUd, S4EY 879 |
2 W Ao LA

2l
2 % 3913 058 T 9IS
Sk Ea ol

e
re
41 ¢
;
v}
o

o
oy i
FIO -
r°1'
E
LN
L
HI
o
g‘L

Az A %01 ATE shgont
BEstel v olfoi 2| e Hol ARHoR
ATADE folalAl alAalof At A, AL
o @ SWasHHE SAYT o tieto]
SW #dlslel T4 SH e ASIES B s A
ol SWatroll that hAl7kA <123} ZFE Abz

34

2022. 9



o AMEE B8F WEZZAE Lhol A AT 7w BANAY} SWoks AR Aol wRE Ek

o Szo W G5 4

57 olgolu} Aztol xlwew aeAY 7

el 5ol 3 03%7} o] ol Athel thste] SW
= }

[ 1] Park, J. (2021). Analysis of the effectiveness of com-
putational thinking classes for improving convergent
thinking skills. 7he Journal of Korean Association of
Computer Education, 241), 71-80.

[2]Lee, C. (2017). Development of real-life problem solv-
ing model(CT-RLPS Model) based on computational
thinking for software education. Journal of Korean
Practical Arts Education, 303), 33-57.

[31Pi S. (2016). A study of coding education of non-com-
puter majors for IT Convergence Education. Journal
of Digital Convergence, 1410), 1-8.

[4]Kim, J. (2017). Computational thinking-oriented prob-
lem solving skills. Korea Information Processing
Society Review, 242), 13-21.

[5] Wing, J. M (2006). Computational thinking.
Communications of the ACM, 443), 33-35.

[6] Hong, M., & Cho, J. (2021). A conceptual study on
computational thinking for non-majors. Journal of
Convergence for information Technology, 1K10),
151-158.

[ 7] Chung, H. (2021). Analysis of algorithm thinking based
on basic software education effectiveness for
non-major students in SW college. Korean Journal of
General Education, 152), 175-187.

[8] Hong, S., Goo, E., Shin, S., Lee, T., & Seo, J. (202D).
Development the measurement tool on the software
educational effectiveness for non-major under-
graduate students. 7he Journal of Korean Association
of Computer Education, 241), 37-46.

[9] Kim, S. (2015). Analysis of non-computer majors’
difficulties in computational thinking education. 7he
Journal of Korean Association of Computer Education,
183), 49-57.

[10] Oh, M. (2017). Non-major students’ perceptions of
programming education using the Scratch program-
ming language. 7he Journal of Korean Association of
Computer Education, 200), 1-11.

[11] Park, G., & Chai, Y. (2018). Exploratory study on the
1direction of software education for the non-major
undergraduate students. Journal of Education &
Culture, 244), 427-440.

AEABAE VRS ez

[12] Paik, S. H,, & You, J. W. (2022). The interaction ef-
fect between gender and learning attitude on learn-
ing outcomes in Al education for elementary students.
The Journal of Korean Association of Computer
Education, 2%3), 49-60.

[ 131 Lim, B. (2016). App Inventor 2 as a tool for enhance-
ment of computational thinking. Journal of The
Korean Association of Information Education, 205),
519-526.

[ 14 ] Czerkawski, B., & Lyman, E. (2015). Exploring issues
about computational thinking in higher education.
TechTrends, 542), 57-65.

[ 15] Ministry of Education. (2015). Curriculum of practical
arts (technology and home economics)/information
studies. https://ceri.knue.ac.kr/pds/2015_06_practical.
pdf

[ 16 1 Shin, C. (202D. The effects of computational think-
ing-based liberal education on problem solving ability.
Journal of the Korea Institute of Information and
Communication Engineering, 252), 246-251.

[17] Park, Y., & Lee, M. (2020). A study on improving
computational thinking education of university of by
reflecting learner’ s perception and instructor’ s
opinion. Korean Journal of General Education, 141),
167-191.

[ 18] Papert, S. (2000). What” s the big idea? Toward a
pedagogy of idea power. IBM Systems Journal,
393-4), 720-729.

(191 Flegg, J., Mallet, D., & Lupton, M. (2012). Students’
perceptions of the relevance of mathematics in
engineering. International Journal of Mathematical
Edlication in Science and Technology, 436), 717-732.

[20] Patton, E. W., Tissenbaum. M., & Harunani, F.
(2019). MIT App Inventor: Objectives, design, and
development. In S. -C. Kong and H. Abelson(Eds.),
Computational  thinking  education (pp. 31-49).
Springer.

[21] Chai, H., & Kim, K. (2015). The effects of Scratch
programming on preservice teachers: Assessment uti-
lizing computational thinking and Bloom” s taxonomy.
Journal of The Korean Association of information
Education, 1%2), 225-232.

[22] Chung, Y., & You, J. W. (2020). Examining the ef-
fects of hackathon programs for first year students at
arts and humanities colleges: Focusing on prob-
lem-solving competency and self-efficacy according
to challenge orientation. Korean Journal of General
Education, 146), 267-281.

[23]Sung, J., S., Kim, S., & Kim, H. (2015). Analysis of art
and humanity major learners’ features in program-

AFENSE3] =24 (257 53)

35


https://ceri.knue.ac.kr/pds/2015_06_practical.pdf

-AFE LS

ming class. 7he Journal of Korean Association of
Computer Education, 183), 25-35.

[24] Lee, Y. ], Paik, S. H, Shin, J. H, Yoo, H. C. Jeong,
. K, Ahn, S. 1., et al. (2014). Research for introducing
computational thinking into primary and secondary
education. KOFAC.

[25] CSTA & ISTE. (2011). Qperational definition of com-
putational thinking for K-12 education. http:/fwww.i-
se.org/docs/pdfs/Operational-Definition-of -Computati
onal-Thinking.pdf

[26] Lee, J. (2020). Problem solving process-oriented
computational thinking assessment. Unpublished mas-
ter’ s thesis, Jeju National University.

[27] Lee, M., & Kim, S. (2019). Study on the development
of a general-purpose computational thinking scale for
programming education on problem solving. 7he
Journal of Korean Association of Computer Education,
225), 67-11.

[28] Lawanto, O. Santoso, H. B, Goodridge, W., &
Lawanto, K. N. (2014). Task value, self-regulated
learning, and performance in a web-intensive under-
graduate engineering course: How are they related.
Journal of Online Learning and Teaching, 1A,
97-111.

[29] Miller, R. B., & Brickman, S. A. (2004). A model of
future oriented motivation and self-regulation.
Educational Psychology Review, 16, 9-33.

[30] Durak, H. Y., Yilmaz, F. G. K, & Yilmaz, R. (2019).
Computational thinking, programming self-efficacy,
problem solving and experiences in the programming
process  conducted with  robotic  activities.
Contemporary Education Technology, 162), 173-197.

[31] Yoo, 1. (2014). Design a programming education plan
for SW education using robot and mobile application
development tool. Journal of The Korean Association
of information Education, 184), 615-624.

[ 32] Schiller, J. I, Turback, F., Abelson, H., Soler, J. L.,
McKinney, A., Okerlund, J., & Friedman, M. (2014).
Live programming of mobile apps in App Inventor.
Proceedings of the 2nd workshop on programming for
Mobile & Touch (PROMOTO ’14), Oregon, Association

=24 A B A AL B~

Engineering, 172), 467-472.

[34] Jeon, S., & Lee, Y. (2015). The influence of learning
App Inventor programming of LT collaborative learn-
ing based on children’s motivation. 7he Journal of
Korean Association of Computer Education, 182),
1-9.

[35] Kang, E. H. (2019). A study on the improvement of
technology management system for personal in-
formation in the smart Information Society.
Unpublished master’ s thesis, Hanbat National
University.

[36]1 Deng, X. (2017). Group collaboration with App
Inventor. Unpublished master’ s thesis,
Massachusetts Institute of Technology.

[ 371 Artino, A. R.. & McCoach, D. B. (2008). Development
and initial validation of the online learning value and
self-efficacy scale. Journal of Educational Computing
Research, 383), 279-303.

[38] Chung, J. S., & Lim, K. Y. (2000). Effect analysis of
factors related to the learner participation, achieve-
ment, and satisfaction in the web-based online
discussion. Journal of Educational Technology, 162),
107-135.

[39] The jamovi project (2021). Jamovi (Version 1.6)
[Computer Software]. Retrieved from https://www.ja-
movi.org

[40 1R Core Team (2020). R: A language and environment
for statistical computing (Version 4.0) [Computer soft-
ware]. Retrieved from https://cran.r-project.org

[41] Cohen, J. (1992). A power primer. Psychological
Bulletin, 1121), 155-159.

1991 o] stod st
A A 0] 8HAD
1996'@ University of Minnesota
WEF AW F3AAD
2011 olstodAtehstw WS-8k

(LS-Z3arAD

20143 ~ dA) 7oty wSuiskl Al u Sy Fud
for Computing Machinery (ACM). BARCE BIEex] 78 St A7 D A ALS S TS,
[ 331 Kim, B. (2013). Computer programming education us- SWas. 547 24, | 719 g5
ing App Inventor for android. Journal of the Korea E-Mail: uimagine@gachon.ac.kr
Institute  Of  Information and — Communication
36 2022. 9


http://www.ise.org/docs/pdfs/Operational-Definition-of-Computational-Thinking.pdf
https://www.jamovi.org

