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Abstract

The purpose of the study is to identify the influence of learning participation on learning outcomes

in programming courses. Based on the literature review, learning participation is composed of three

sub components: participation in preview, class, and review. Learning outcomes are categorized by

academic achievement, learning satisfaction, and learning motivation. A survey was conducted with

267 students enrolled in programming courses from three [T departments at Myongji College.

Findings revealed that participation in review and participation in class predicted all sub components

of learning outcomes. Participation in review was found to have a greater effect on learners’

achievement and participation in class was found to have a greater impact on learning satisfaction

and motivation. However, the results showed that participation in class was not an influential factor

for learning outcomes. Implications for enhancing learning participation and suggestions for future

research are also discussed.
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Variables

Analysis of impacts
on learning outcomes

1. Participation
in preview

Oh, and Ahn(2015), Choi and
Lee(2014), Kim et al.(2010),
Ra(2018), Kim, and Kim(2017),
Choi(2017)

P"ii:r']c'iﬁat 2. Participation | Choi and Lee(2014), Kim et
) in class al.(2010), Choi(2017)
learning

3. Participation
in review

Choi and Lee(2014), Kim et
al.(2010), Seo, and Kim(2018),
Kim, and Ahn(2017). Ahn et
al.(2018), Ra(2018), Yang(2015)

Aol 71 z8to]

B Ao E a2 wSolA

el olelee Aastn SEgRT PP SAskel,

Hed L2 npgo =

Hste
Tz FE SYAAE
sk

Sezel ot Sl A 93-S
e AR mE. ST 1Y Faw 4
= L REE, 445719 3 890 A

Oﬁ 0_L4

[1l. The Proposed Scheme

1. Participants

B AT A= IT #3330l AFET e, AnEAs
3, QENEERAFSH A A Ste] 1~38hdA 267

mlo £

WoR A8 ANl 20184 18719 C 9ol 7h2

Ae ZRIYYAAGI, JAVAS 7FEXE AR A0
2 A% tERolm ¢ kS 93 muld e ey wahE
oA RS ARSI

Fofzle] BxE AvEW, HFEFI 1108(41.2%), 2
Hy$-grokgetyt  97%(36.3%), AREATSYL 604
(22.5%) 0.2 FAE shdlEs 28hd 1709(63.7%)°)
7 woker, 18hd2 509(18.7%), 33hd2 4678(17.2%)
o|3itt.

2. Instruments

E AT E AHATE 7uto g S5aEy Srdoln
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dAk%om 4k Table 29 2t 3749] 891&
g A AA 21ke] 48.98%7F A E oM 0.3 o]
s 7H £¥ol oH‘;L 89 2= A VTl
T oA 891E FAFe Al

2

. Fo 4 4
2o o v o L

Table 2. Result of Confirmatory Factor Analysis

Factor 1 Factor 2 Factor 3
Variables Participation | Participation | Participation
in review in class in preview
Factor1 .796 .463 .153
Factor1 .766 .303 .140
Factor3 .520 241 .099
Factor4 .385 77 .075
Factorb .280 .745 .289
Factoré .292 .732 121
Factor7 .083 .542 .082
Factor8 116 .541 .076
Factor9 .220 147 .614
Factor10 .007 .035 .31
Eigen Value 1.759 1.579 1.560
Variance 17.593 15.788 15.600
Cumulative 17.593 33.381 48.981
ARl EFE elgor arAt 27 d w5
PARE Q7Y S 2 F ol Py e} o] 74
Holeh. AR oA YL 59 F @] Ak A

o Seetal Tk ARl el AEdth Sl &
o
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3. Results

SEHE T FUFEe] HAS 3.3652=2X(SD =
0.92) 7§ =3tk & EHHOI R 3.26%H(SD =
1.0D), a5l e 3.073(SD = 1.12)4t). sksAd 3} FollA

= 8557171 3.76%(SD = 1.90) 0% 7P =gke.
2 SETE = 3.727(SD = 0.98), 8444
= 1.12) oldth

ol e] k9l el 7 AuaAS 43 A3}, Table
37 2ol S E 8917 AT a9l
0.36~0.572A o] 19 L& 29l0]
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Table 3. Correlation between learning and learming outcomes
(n = 267)

Variables 1 2 3 4 5 6
1.
Particip
ation in

review
Partici P >

pation Particip
in S 468" - 4977 | 568 | 526 | 4947
learnin ation in

class
¢ 3.
Particip
ation in
review
4.
Acade
mic 77| 568
achieve
ment
5.
Learnin
g 307 | 526T | L4617 | 682 - 723™
Satisfac
tion
6.
Learnin
g 3737 | 4947 | 449 | 6637 | 723 -
motivati
on

- A468™ | .455™ | 357 | .380" | .373"

4857 | 497" - 531 | 4617 | 4497

531" - 682" | 663"

Learnin
g
outco
mes

p < .01

el Sels aclow ZEody wael SYAE

g A5k 2y disl SAA frolds A% 23, Table
49} o] ¥ F FAIFLS 44.588, F98ES 0.00002
2yo EsE §94F 0.05904 FAAHEE FolsH
AiEoich. By EyWsEe] S4HE F o wdlere
33.7%% AHste] &t wrt AR o AAE FEo
2 7]93Hs Ao Yelgtt

Table 4. Regression model on achievement according to
learning participation

Degree Mean
Sum of
Model EY— of of F p
Freedom Square
Regression 111.490 3 37.163 44.588 .000
Error 219.207 263 .833 - -
Total 330.697 266 - - -

Table 59} 7o), FHFAE(¢ = 4.880, p = .000)2} E53%
o %(t = 5.640, p = .000)7} SFAFEol| o3 Oﬂﬁ% u

2= Aoz Yehgt) o lol (B = 297) WL} &

]%‘I‘u

Aol e} Ao o 2 GFS 7 HKB = .341). =, 1—1,
Fol A=4os s 4=t Fon, Fgd= 4
SAor FoATrs S4F =Tt P 3 RoleE
0.05014 el F3el e S F el ol S-S mAA &
ket

Table 5. Achievement according to learning participation
(n = 267)

Variables B SE B t p
Participation in | 5, .059 .050 844 1399
preview
Participation in | 44, 074 297 | 4.880 | .000
class
Participation in 454 080 341 | 5.640 | .000
review

el ek GF 290 #4g A Table 63 2ol A
A B2 frelaE 0.05004

Table 6. Regression model on satisfaction according to
learning participation

Degree Mean
Sum of
Model EY— of of F p
Freedom Square
Regression 85.839 3 28.613 44.620 .000
Error 168.651 263 .641 - -
Total 254.491 266 - - -

gHAo e 991 FolAd A=l = 5.911, p = .000)
BHeAo T 7K = 3.884, p = .000) =X 3t ©

‘O
e
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T =
360), E5Fo (B = .235) ol 57t 4ol A=
Hoz Foala HHoe HFHo2 AsgE o st
UELE o I AT 3ol o 2 Ao Uehg
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Table 7. Satisfaction according to learning participation
(n = 267)

Variables B SE B t p
Participation in | 4 052 | .105 | 1.766 | .079
preview
Participation in
.383 .065 .360 5.911 .000
class
Participation in
274 .071 .235 3.884 .000

review

Table 83} 2], Sito] e aeloR S4E/le S4shs
2ol e froly AR Ak A A 891 SIS Fo
ShA Ao HE = 39.113, p = 0.000). &53ke] S
si57]e) & W) 30.9%% AWk Aow
$5719 gagelsl A4 FEOR Jolshe o e

Wk

Table 8. Regression model on learning motivation according
to learning participation

Sum of Degree Mean
Model E— of of F p
Freedom | Square
Regression 97.531 3 32.510 39.113 .000
Error 218.603 263 .831 - -
Total 316.135 266 - - -
SRelE FolA B0 feld JFE vAE 29
2 FHRAEP = .324), HHFFARE = .236) ol
Rl Esh By olwrl Be5R S55I7L G AR
= FERlET ¥ A 2ey dgitelss daErld #
o FFE 7AA B

Table 9. learning motivation according to learning participation
(n = 267)

Variables B SE B t p
Participation in | 44 059 | 113 | 1.870 | .063
preview
Participation in
.384 .074 .324 5.207 .000
class
Participation in
.308 .080 .236 3.830 .000

review

V. Conclusions

FFE

ol Ae] B4R, TR wate] sdelw
o el tiaiM, sl E=e} SaEr]e] Ho
ool wol SHIAA T T Al 4
Z,l?j/\]ﬂoﬂ‘— ?SLAgEo] A
R L2 A

7

9_‘('
i
oz
o

_I

N
sz_

2 ol 1
i
0,
(o
H A

1
N
N
N
N
N
o
M
o,
i
O
o
i)
i

)
:?é
2
o
2

A
4
s
=
jals

ol

ol
N

il

ooy od
. Mo o
£ of

)
oY o @

o E
-

ol

JEEES

o
4 o B o
N
< g
a
o
o
(o}
L5
> @
o
<INy
Moo
¥
o
off
s
o _>|4‘:
ookl
= ox 4
e
[e}l}
2
o W Hp 2
O

fo L oox o fr
=
=)
Lo
s
oX,
j&
k1
rlr
oL

o 1">
N
rlo
&
FN
o
kv

5
T
-

O e 0 opE I
bote)
pacs
rr\
N
k1
o,
4
of
ol
v
fetl
&)
i
i)
o o§e
]
k0
o
o,
i ol
=
o T in

o
)
yint
R
30
rlr
=
E
2
o,
e
2
ot ’
N
N
i
N
=
M
[N}
& - 1@
2 == o O e

fetl
u
Ry
=
&l
Ja
é
Y
1o
Ify
_>,i
l
i.
_l
_{
o,
Lo
e
oX,
N
k1
e

ol
o

4,

o molr sz AL

w1
61—3%‘045% S S |
o

O_Lu
0l
tlo

W’
por
o
N
oo

fo
9_‘(‘
> o,
ﬂ ofy
2 4z
o ofy
fl %
o2
0% I o
TS _|9_‘(‘
N, 2
NooX
ol ="
w1
o =
fo4y g
A
o
2
k1
rlr
l-«lj

=y
of.
A,
32
=
ot
)

4o 0
1o
rot
of
ot
tlo
=)
~
&2
rlr
por
o

<
w
30
)
o
>
N
FN:
e
e
T
o
o m
il
lo
v}
dlo
"
[y
Y
3
2

ol
o
N
N

it
o,
-
s 1X R
>
)
o
(o3 _11'11
oy 2 3o o
= 2
o R
J
jﬁ‘ oy v C
o do e
e
o 412 A lo s

Y
i

© oy

ro 1olo
5

2

o,
g
=2

1

¢

= et Ak =
He AR AE A
s Ak g5
% 9w 33
o A= 7
Sirahof e, :a

HU
u
&£
ol
olr
ogt
o
2

e

of

I

9_‘(‘

ofy
R
ojo

o o

],

=
o,

>
=
2
=2
>

oy
iz
o
il

L 0o
rir
>,\(
o,
ful

1=

al

» 2
>,
i~

[o

o]

g
>
il
rl
2
ot
i
W

[
_O,L
=
2
oo
ol

2 1

-

T

N,

o,

30
P )
e e

éﬁi

e 1o oo

2 i
ofo Iy
ol
ol
N

& e

e & oo W
oo °
o
\'_m
o
o
2
=

=
1z
ol
L
=
>
ah
=

o
=
¥
s
oY
Q
k1
g M
>
iy
[ 0=
o 4 R
oy »
oX,
i
=
of

dg

O,

ol

ol

Rog mil

;tl jan

ot ot =
%
oy r
>
i
rlo
=
fru
o
oy ook
oL glo
o[
o N

N
N

59

ol o
fo

rot

)

jubad

=

oo

o

o

r)'
o
o

fetl

o

:?1;1'

o,

Kl

fetl

kv

o

30

R
wx

R
o4 oo o

El

ol
=L
rr

W 2

o rm
I‘UN oL
— O
M —
T
oo
A
2wy g
£ N
PREA
o oo
Koo
ol 4
of Mo X i orr
-

ol of
ol

it
4
=
)

POy
-
Lo
>
ox,
o
=2
o
tlo
=)
i~y
i

foms o9
9,
i
T
Bl
o 1 2w

%)
X,
Mz rlr
re
-
2,
>
rir

=y

AN 2

Lo

>

offl

N

o,

£

o2
o% X
mlo HL
= X
> [o
N5
50 o_>|‘_’,
fr
porl i
i
’
°
o,
i
)
o
v}
rzi o
OH . oX
B=)
Ir
0,
fo
H,

~
(@}
=
"=l
Lo,
i
o
©
4
i
jﬁ
> B
12
>
re
o
.
5
[}

A
om dtre ASES o Aol WaFE Aww.
3 Qe Asje] slzaje] Teady LS 99 E4
Q) RS D}%ﬂ ol AL, $H, HerHolng P



A Study on Relationship between Learning participation

and Learning Outcomes in Programming Courses 119

F RAMS ANST olF FYA HAsAL Frhstol
YA Wgshs A G4 Basih TP S Sus AR
A28 AN AEE W] olhol e AL 1 38
she dAlE AAAY 44T S Fi 5 S50 B
dolg o1z Bast gk

oo, FYROIEE PYATI] A wpAhs A4
e F23 Bl 34 A0l olsleta RaAL A8
s G FiEe] el 3= wshEolok gk Jmu Ao
Age QeFrlne FA9 olit AES il Gyl
A3 BAE AT F AES Feuste] BN P
A7 EEoE wselA] sielel S5 250 Shgurt
= 23K % S50 teolBg, ool MY AGE
AE FHlste] Agol AB Bk SRl A ANl FAR
& sjeteta A RS YA FEst] 1Ee A% of
B82S At GAES EoFolol Utk B, gAY RS
urh BB FEsh A= Aol JEAGL YA B
o AES W AS AF SEAAR deiFsun e 2
259 A4el] Fhan wrelA AR S AZa A s
seug 4 gt theke SNSE H8ale ojgow 4%g A
Azkom el3 4glo] Brh 4w Agte] ARl oje agt
& FhaR 5 Aoz 45aee A 4 Ak olE
Fol YIRS PPN A GYYAE B okl
wEme) 7S AL 5 Ak

|
71 A galiE-e SAskaL PRkl EReld A2

SOkl
shofale

=
t $38 F= 59 AFE85(lipped learning) S Al 33slaL

»
Ao P FAoR Tr Yy $olud
WG ANG ABATE Qe

A ol ert Sgdatel oW Qe mAIEA gt
_‘1

3
o% Atk ey msel ARe Aol
FHEE o3 oleles A Yo Wk £
oA Sehs I = AN SAEo] FE S
Aolahs 4= I o

Ze T 599 SEAES olsish H Dol

Ao A A
47 B4 @ S aE o

O,
o

29 2 ol
F2A WA A 288 5 Aok o debrk, 354 540
] =
= =

= hl
FolEE PPN & gl wraE

7 zale] B4 3 dere T3]
zaady w%e) 4RE PPvE idTe 28d 4
31,

i
uoh 437 BB SEelE B4

o FEhs @S A Slek. Ee g5 e ol
A BEgelEt SURIRE PPN 5 JE FYRDL
Al Hgstel SriolE Fol FHE F FAAT
SARE PN 5 A& TFERE A A7) ol 9]

REFERENCES

[1]1 K. S. Oh, and S. J. Ahn, "A study on the relationship
between difficulty in learning to program and

Thinking,"
Association of Computer Education, Vol. 18, No. 5, pp.
55-62, Sep. 2015.

[2] J. W. Choi, and Y. J. Lee, "The analysis of learners'

difficulties in programming learning," The Journal of

Computational The Journal of Korean

Korean Association of Computer Education, Vol. 17, No.
5, pp. 89-98, Sep. 2014.

[3] H. J. Choi, "The Programming Education Framework for
Programming Course in University," Journal of Korean
association of computer education, Vol. 14, No. 1, pp.
69-79, Jan. 2011.

[4] Dehnadi and Bornat(2006). "The camel has two hunps",
PPIG 2006, http://www.eis.mdx.ac.uk /research/PHD
Area/saeed/paper1.pdf.

[5] J. W. Choi, and Y. J. Lee, "The analysis of learners'
difficulties in programming learning," The Journal of
Korean Association of Computer Education, Vol. 17, No.
5, pp. 89-98, Sep. 2014.

[6] S. H. Kim, S. K. Han, and H. C. Kim, “A Study on Learner’s
Characteristics and Programming Skill in Computational
Literacy Education —Focus on Learning style and multiple
intelligence~,” The Journal of Korean Association of
Computer Education, Vol. 13 No. 2, pp. 15-23, Mar. 2013.

[71 S. H Im, S. M. Kang, S. W. Lee, and Y. M. You, “A Qualitative
Case Study of Flipped Learning Class on College
Students,” The Journal of Educational Information and
Media, Journal of Education & Culture, Vol. 22, No. 4,
pp. 777-803, Dec. 2016.

[8] Y. M. Kim and S. H. Han, "A Structural Analysis of Adult
Learner's Self-concept, Participation Motivation and
Degree of Participation in Learning on Lifelong Learning
Outcomes," CNU Journal of Educational Studies, Vol. 33,
No. 2. pp. 1237143, May. 2012.

[9] M. R. Kim, “Computer Education Curriculum and

Instruction : Alternative Instructional Methods and

Strategies for Effective Computer Programming

Education,” The Journal of Korean Association of



120

Journal of The Korea Society of Computer and Information

Computer Education, Vol. 5 No. 3, pp. 1-8, Jul. 2002.

[10] J. S. Kim, and J. A. Kim, “Survey the Researches of
“Programming Curriculum” and Evaluation with
Outcome Criterion,” KIPS Tr. Software and Data Eng,
Vol. 6, No. 5 pp. 235~244, May. 2017.

[11]1 E. M. Sung, S. H. Jin, and M. N. Yoo, “Exploring Learning
Data for Supporting Self-Directed Learning in the
Perspective of Learning Analytics,” Journal of
Educational Technology, Vol. 32, No. 3, pp. 487-533,
Sep. 2016.

[12] Y. A. Ra, “A Qualitative Study on Learning Strategies
of High Achievers in Korean College,” Journal of
Education & Culture, Vol. 24, No. 4, pp. 359-380, Dec.
2018.

[13] K. Kori, M. Pedaste, E. Tonisson, T. Palts, H. Altin,
R. Rantsus, R. Sell, K. Murtazin, T. Ruutmann, "First—year
dropout in ICT studies,” Proc. of the IEEE Global Eng.
Educ. Conf., pp. 437-445, Tallinn, Estonia, Mar. 2015.

[14] K. S. Oh, and S. J. Ahn, “A study on the relationship
between difficulty in learning to program and
Computational Thinking,” Journal of Korean association
of computer education, Vol. 18, No. 5, pp. 55-62. Sep.
2015.

[15] K. A. Kim, and Y. J. Ahn, “A Study on the Effect of
Programming Languages Class by Applying Reflective
Journal According to Learner’s Learning Types,” Proc.
of KSCI Conference 2016, pp. 231-232, Seoul, Korea,
Jul, 2017.

[16] M. Y. Kim, "E-Learning Strategies Affecting the levels
of Participation, Achievement and Satisfaction in the
University Blended Learning Environment," Journal of
Korean association of computer education, Vol. 10, No.
4, pp.193-102, Jul, 2007.

[17] H. K. Yang, “An Exploratory Case Study On the Honors

Level University Students' Learning Competency,”

Journal of Education & Culture, Vol. 21, No. 1, pp.

103-140, Mar. 2015.

Y. O. Song, "Design and Implementation of
Reflection-based Coding Education: Case Study of 'SW
and Computational Thinking' Courses at H University,"

[18]

Journal of Educational Technology, Vol. 33, No. 3,
pp.709-736, Sep. 2017.

[19] Y. J. Ahn,, M. Y. Lee., and K. A. Kim, A Study on the
Learning Motivation Effect Issued by Bonus Quiz in
Programming Learning,” Proc. of KSCI Conference
2018, pp. 195-196, Busan, Korea, Jan, 2018.

[20] B. W. Kim, H. S. Kim, and W. G. Lee, "Analysing
Differences of Learning Motivation According to
Learning Styles in Project-Based Programming

Learning," The Journal of Korean Association of

Computer Education, Vol. 13, No. 5, pp. 15-27, Sep.
2010.

[21]J. H. Seo, and Y. S. Kim, “Development and Application
of Teaching-learning Strategies PBL based Physical
Computing Programming using Reflective Journal and
Feedback," The Journal of Korean Association of
Computer Education, Vol. 21, No. 6, pp. 49-62, Nov.
2018.

[22] Y. J. Ahn, “An Analysis of the Satisfaction and the
Motivation Degree of the Related Programming Course
by Extracurricular Programming Study Activities,”
Proc. of KSCI Conference 2018, pp. 483-484, Jeju,
Korea, Jul, 2018.

[23] K. M. Kim, and H. J, Kim, “A Study on the Effect of
Flipped Class by Analysis of
Achievement,” Journal of Korean association of
computer education, Vol. 20, No. 4, pp. 15-24. Jul, 2017.

[24] S. Y. Choi, “Design and Application of an Instructional

Programming

Model for Flipped learning of Programming Class,”
Journal of Korean association of computer education,
Vol. 20, No. 4, pp. 27-36. Jul, 2017.

Authors

Ji Sim Kim received the B.S., M.S. and Ph.D.
degrees in Early Childhood Education,

Computer Science and Engineering,
Ewha

Womans University, Korea, in 1997, 2001,

-oan

Educational = Technology from

and 2009, respectively. Dr. Kim joined the

faculty of the department of Computer Science and
Engineering at Myongji College, Seoul, Korea, in 2017. She
is currently a teaching assistant professor in the
department of Computer Science and Engineering at
Myongji College. She is interested in mobile computing and

computer education.

Kyong Ah Kim received the B.S., M.S. and
Ph.D. degrees in Computer Science and
Engineering from Ewha Womans
University, Korea, in 1990, 1992 and 2001,
respectively. Dr. Kim joined the faculty of
the Department of Computer Science and

Engineering at Myongji College, Seoul, Korea, in 2002. She
is currently a Professor in the Department of Computer
She is
languages and computer

Science and Engineering at Myongji College.
interested in programming

education.



A Study on Relationship between Learning participation

and Learning Outcomes in Programming Courses 121

You Jung Ahn received the B.S. and M.S.
in Computer Science and Engineering from
Ewha Womans University, Korea, in 1991
and 1995. She received Ph.D. degrees in
Information & Computer Engineering from

H Hongik University in 2000. Dr. Ahn joined

the faculty of the Department of Computer Science and

Engineering at Myongji College, Seoul, Korea, in 2001. She
has been working as a professor at this college up to now.
She is interested in Object-oriented programming
languages and computer education.

Suk Oh received the B.S. in Computer
Science and Engineering from Ewha
Womans University, Korea, in 1986. She
received Ph.D. degrees in Computer
Science from University of La Rochelle,
France, in 1995. Dr. Oh joined the faculty

of the Department of Information Technology and
Communication at Myongji College, Seoul, Korea, in 2001.
She has been working as a professor in this college up to
now. She is interested in web and mobile programming
language, and computer vision.

Myung Sook Jin received the B.S., M.S. and
Ph.D. degrees in electronic engineering
from Korea University, Korea, in 1990, 1992
and 1997, respectively Dr. Jin joined the
faculty of the department of Information
Technology and Communication at Myongji

College, Seoul, Korea, in 2001. She is currently a professor
in the department of Internet Security Engineering as a
Service, Myongji College. She is interested in internet and
mobile computing, and programming education.



