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Abstract The purpose of this research was examining the effects of problem—based learning
strategies(PBL) on problem solving skill conducted in Korea, using meta—analysis technique. This
meta—analysis reviewed the results of 41 studies published between 1998 and 2017 in Korea. The overall
weighted mean effect size value was .753 with .064 standard error which was calculated by random
effects model. PBL strategies have been found to be more effective in mathematics course (d=.922), art
course (d=.916), practical art course (d=.827), E-=PBL (d=.791) and middle school level (d=.972). As PBL
exhibit a substantial effect on students’ problem solving skill, it is recommended that teachers should
learn how to implement these strategies in their lesson. PBL is expected to contribute to the
improvement of teaching methods as the learning environment changes during the 4th Industrial

Revolution.
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Table 1. The descriptive statistics of the studies examining
the effect of PBL on problem solving skill

Moderator Variable |Sub Variable N %
Article 8 19.5
Study Type - -

Masters Dissertation 33 80.5
Art 5 12.2
Math 5 12.2
Science 4 9.8
Subject Matter Computer 6 14.6
Integrating Curriculum 7 17.1
Practical Art 7 17.1
Social Studies 7 17.1
PBL 26 63.4

PBL Type
E-PBL 15 36.6
Elementary 21 51.2

School Levels of o
Student Middle 7 17.1
High 13 31.7
X 139 17 41.5
Experimental Session

10—40 24 58.5
Self—reported Scale 17 41.5

Test Type
Essay 24 58.5
Total 41 100
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Table 2. Overall Weighed Random Effects and Fixed
Effects Sizes and Homogeneity Statistics
95% CI Homogeneity Test
Model | ES Lower | Upper SE | fns ]
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Table 3. Effect Size Differences in Terms of Moderator

Variable
oderaton v, able n | ES SE | fns P
Variable
Lower|Upper QB
Bound|Bound P
Stady | Article | 8].712) 546 | 879 .085) 6 | N
T Nasters 229 |.632
ype | o 1 33].667| .584 |.750 |.042| 22
Dissertation
Art 5 |.916| .691 |1.142|.115| 6
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Social e -
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Elementary | 21{.665| .563 | .767 |.052| 13
School [y pigte | 7 [o72| 771 [1.174] 108] 10]10.799 | .005
Levels
High 13|.574| .447 | .702 |.065| 5
3-9 17(.762| .642 | .881 |.061| 15
Session 3.224 1.073
10-40 | 24|.622| 528 | .717 |.048] 13
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TTef‘ 3177 | 075
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EE Wl e 59 A7E A Ed, A

712, A= 6672 0]9lo ™, p<.055Fl A -2
gk zpol7b AATHQe=.229, df=1, p=.632).
olof| w2 g7 2718 Au R, 53} 922,
o4 916, A3} 827, FAFH .680, “4'6]' 642, AL3]
575, 5 B39 4799] ol e, p<.0557 ol A
o] g zFol7k AATHQE=20.439, df=5, p=.002).
‘PBL 3 WRle] w& #z Ar|E AHuW
E—PBL .791, PBL .6269] <=o|lom, p<.05TE°ﬂH
g zFel7t AATHQE=3.993, df=2, p=.046).
Srug Wole] wE &3 713 Avnd, F8hw 972,
S8 665, USRI 5749 $=0|9lom, p<.055F
oA Golat zto| 7t AUATHQ=10.799, df=2, p=.005).
37| Wl e g3 7185 AuEW, 33]-9
3] 762, ‘103]—-403]" .6229] $=o|oH, p<.055FF]
Al Frel gk kel 7h AT Qs=3.224, df=1, p=.073).
HrHETE Wl mE a3 F7|E AuEd, AR
312) {7} 748, A& H7) 6139 ol e, p<.05
Zetol| A )8k X7} UQTHQs=3.177, df=1, p=.075).

‘A ¥



202 g3 =EA A10H A10%

5. A& Fhse] 6744 WS Awiugkch. 14 A, PBLe]
RSl A Aweloz i, §3, S

= = avl ‘W elel gk webd 95% A1k AR,

i dukslE ARS wEsha, BASIASHel vxe o 9 Axe] Al wsAy Bete] AT
ZAWAS sk o A7) HHo] drh o] ¢+ Zhe] HAA gtk o2 dlz, e At waprh al
ol M= 1998W5-H 2017704 Wl PBLO| wAs]  F3 SHEE TA A THA ol Bt maty
Aede] avE PO AT F 41U FAS 5 olFhs AS URTh S SRR s,
Aate], F A0 A & G715 AEd S Et & A8 adelq 5% A4 Vs SR8k wAlE
I 2715 AFat s Ash= gxlol glort wat FAlow o] Fox= 97
Ayt @it 719 Avks AR o5l siMEiel deh wse] S shlEoel] Gl AuE HHsh

. o6 '

on] PBLE) EAAS el vAE WE &3 A/ BESHE U oleled At Ao AT 5 ek A
75301915}, ©1Ze PBLO| EAl Aol QoA &3 Eol, wAwY BFo] wx| Fuls BE FHOR o]
el xzgolehs 2L ofvlgu, o7 i, oAl B FHow W BEe] A7)

PBLe] 7+e]2] 4ol niste] BAlgiASE ol & E 7o) A= dl29], olE e EA-e] wHHA F
T2 ¢] o]frol| thate] =ojshd the3} 7tk A, PBL @] A A Ao R FEE vk &= o]
oA AFTEE EAo] EAT #o] 9tH4,11]. PBL A7 Al oJhd, wfe]l 7|Rksk PBLo] HES]
e ARE) A8 v TEslE EAZL AAEs s Al el a3 Bk 94tk o]3e PBLe] S
58 FA0) tate] kst o r Hosta oS & = dtolw i el wie A3t 7] sS AL}
A7) g8t =gz} sHE2 wAlE sk I oS DAsHAl #sla, fast AlaE 7o R A3
ol A& BAl3 F717F ARk ol A & Adhks AES eV Ae ] WEe® & o 3
AL BB A thkst ol EAIE vleleEs 5 ok A AR aae] ASHRI ol E Seke] 2
a1, o]H g B4 shle] BAlsdsd Al e T U HI[30], EAISA 5 S utel] thF 2l o]
71915 A |t &4, PBLY) shrzel #de] Q) oF A3 AAetA AdE ] vt FEF 5 gl
[12,25]. PBLolM = EA1S s dsh= 2ol SRt F el gk wIpH 959% TR Al nd,
kst A5 23 Ar|FEe g G5S AlFsit. IEY B V7S &85 E-PBLO] WAoA F=
3 PSS WAt opgl XAl P Bl o FolRIE PBLe HIste] &t w3k o] A2 2l
FAZ FHH o dels A4S & 5 gk ook EE TPFEINE &835k= E-PBLY eI whc]
o] PBLoIA &= SIS Al 24

S0 dad clokd 4 9Tk & 5 Sek B-PBLE A7k} F0el Alekgle] o
Hel golg ngdch  ASW WALEe] Weo) W F5gol et

A& AFetaL, 529 A5 =
PBLoM = SHAECA WAl dxpgolr 25291 oaF  [18,31]. B3 wAtel 814, st sHA)Eo] A= of
Wk A vew 58 AFes b, olgd a9Ee] oltolE md o vk aga SHYES JIHYS T
S EAHNASE PAdo] 2 LS drha 3] TR A8 E 2AVEa B4 HH, B35 11l
a|Ae 4= 9lo17,26]. AA, PBLOIA SHAES EAls] S A= e 5 Stk o9 d 844 54
A5 g3 o1x3 ndEy) Aa= ws =gk 3 AR AN 519 249 BA WA, 212 Ao ot
RAEL FYsky 2 v=ms Ealo] Blole] EAleldxd B, Al A8, v B 4E 58 SASTIE e
2F 9 Al AGS AbE Ao g madsls 7]3E 2k & F Utk
Al Fek SIS R 28491 YY) s AEst Shulg’ Wlol] gk wahd 95% AF RS A
3 AR EHE B97] SollM EAIE dste FEe & W 2o, el A Fekae] ARt
Fapd wi= ), o] IAelA ElglY] EASANES & o] XA ¥t oA Fota) 258t argshl
=314 "uH27.28]. W} PBLO| AR A G H e WA& 237 vk As
o] Aol M= PBLY EAlASHel g3k njxl= ou|Fth PBLY] S57xE FYEd AFRSE
AW R ERE, ), 9, g, A3), 3 o] Bl AwEs b, oleg Sarxe] 540l T8



A4 85 (PBL) ©]

A Aol vx= gate] Bk wigkds 203

ol stgE/] W Ex W A]g]x% :rLzoﬂ i‘q— zlzg-
o 2 % gk FEe TAH 2AelA F
2712 A= M7=, SEo] PBL Fojshux
s PR AZtoR BAZ vl Bl FA
A3 482 Agehdn ) Frdow gAF 9
sl Jpd F2E FadebA Eois2]. PELY] ST

A
=

o o
BN

2
l-N Wy o

= FSPASOIA BAls A sl ek 7121}

AFsta, epl 583 434 A9} JEA§L
CRFR Bel A BAIE sEske 4US Ao
W Al AT 1oy aapaolelal & 4= Qi) §
AL T3l Basie] PRLE @%o}ﬂﬂh w3}
Al AtuE & 7],_}\4 o] 9lomn] ZT8AL nle
Ho‘?j o] FetAell st

Hlate] garh vt

_&
ol
i)

5.2 A2
5.2.1 stu @] = AALE

%

o] d-Axlo] oy, PBLE] #Al| A5 el WX
w}
l

A

E3be 24} Wt webx thEsl) debktt ol
AFAN7} S Aol Tz AN S The 2k A

=yl 2Eetue) sFetaelde] Fup}

2
R
=
Ho

. mﬂ Az EF EE R
g s ole @ A4} 7 7150
= Tk EAIE st oledk £
EE AN} 75 WA BEHES
@ 9ok sick olel e st ¥ 4l A
KDB 5.3, STEAM B3, #ej= A7 &
o PBL 4:91% 2AE B2t ok
A, PBLS] &A1 252 9] EJJJ} E-PBLIA =
1:} PBL gr53l4 o2 o 2}
R ofoltolE B4
ol Ak A 2 22¢] ARF Wk ohjet 1 o]
o] ARkel e St E0] PBL AlE et 1 UlEs
THE 7 Y BAL v

FUE(L N
]I.r; olf
and filo

fi

(17_,1‘

Bl

el A

)

4
o it z@
o
i)
)

oPL
oft
i

et
o
ol
ol

5.2.2 o] F
o] AT AN} mg—BlFol ol T ARHS A
B o5k ek S, PBL2 21417] vl s ojakel
AR TS APdshe dl G Q] a3ty Rlol
gh= Aoltk. A AAAH ox e, WA A
e, el Fuh & kA Ahars e ZEstkal
Sl dl, o] A7-dzk= PBLO] Sh5Ake] s d s el
Aol AR AE ANTFOEN, nF-BE
H &o=2A PBLY a3dE S8l
A, F vl A] wstel wet St el T4
3 Jot, olef gk Eabgel digk o

3ielc). wieRE-A] A}, PBLS mlg) 34
sl Fold aivt ol wg-dhy
A7t AL A Aleiel
g Aldell diulatar, vie] el as o] 9
A AT HE sk Hl &%= PBLY 5kE
§He oz T8tk AellM A7) 97t sl

F AR

)
~
N
i
g
o
38
o oy

A=)
=2 B3

& Wty AekS 1eg PBLS A-&a)ok g
Uh= Aot} WleREA] Ay}, PBLY] Shsavts 23
A8 3ol whebA gk o] A

Az B gl a3l ugdol] glvks A4 -
4528 B3 fAkelelt). wEka] PBL 2213
T Wl AF ZRIOHS e o, ohedet gs)

e

:F_

5.3 A9

o] Aol PBLO) EAN ATl HA fatE
A% Flle] BE B2 Ss) Do} F0eA
e B At EPUA 4 5 Uk S E A
of FASH A M) FAG e Hek of Aol
A olE e BAES A ASE AEdte] sl

= Hattie7} Xﬂ "J?‘& 2 AA &3t

A H gkt PBLQ] sraat Al oﬁﬁ SR
ek o, tiledals =, Aol vt 22 ®elelA



A0 A10E

REFERENCES

[1] S. H. Im. (2012). An Idea on the future school. 7he
Journal of Educational Administration, 30(4), 459—476.

[2] B.J. Kim. (2015). Applying Problem—Based Learning in
University Business English Classes. Journal of Digital
Convergence, 13(2), 91—103.

DOT @ 10.14400/JDC.2015.13.2.91

[3] O. H. Chol & K. H. Hwang. (2019). Effects of
Simulation Education with Problem—based Learning
on Information Literacy, Self—directed Learning Ability,
and Academic Self—efficacy of Nursing Students.
Journal of Digital Convergence, 17(4), 239—247.
DOI : 10.14400/JDC.2019.17.4.239

[4] R. Delisle. (1997). How to use problem—based learning
i the classroom. Alexandria, VA: ASCD.

[5] I. A. Kang. (1998). Problem based learning:
Constructive teaching method. Journal of Elementary
Education, 12, 153—179.

[6] S.S.Oh. (2002). Meta—analysis: Theory and practice.
Konkuk University Press.

[7] 1. S. Park. (2009). The Effect of cooperative learning
on academic achievement: A meta—analysis. 7he
Journal of Curriculum and Evaluation, 12(1), 73—101.
DOI : 10.29221/jce.2009.12.1.73

[8] D. H. Yoo & J. Y. Choi. (2013). A meta—analysis on the
effect of project method for elementary and
secondary  school students. Journal of Korean
Practical Arts Education, 19(2), 23—48.
http://dx.doi.org/10.17055/jpaer.2013.19.2.23

[9] I. S. Park. (2012). A meta—analysis on the effects of
discussion/debate teaching method. 7he Journal of
Curriculum and Evaluation, 15(3), 153—178.

DOI : 10.29221/jce.2012.15.3.153

[10] J. Y. Park & A. J. Woo. (2017). A meta—analysis on the
learning effects in problem based learning(PBL).
Journal — of  Learner—Centered  Curriculum  and
Instruction, 17(11), 69—93.

DOI : 10.22251/jlcci.2017.17.11.69

H. S. Barrows. (1996). Problem based learning in
medicine and beyond: A brief overview. New
Directions for teaching and learning.

[12] D. R. Woods. (1994). Problem—based learning: How to

gain the most from PBL. McMaster University, Hamilton.

[13] Y.S.Jo & M. J. Lee. (2017). Theory & Practice of PBL:

(17

[18]

[27]

[29]

Form problem development to classroom application.
Hakjisa.

A. K. Kim. (1996). The effects of metacognition
training on children's attributional style, self—efficacy
and ability of solving mathematical problem. Doctoral
dissertation, WonKwang university, Jeon—buk.

0. S. Lee & S. W. Lee. (2006). A study on the designing

of PBL instruction model and the effect of its
application on living technology of practical arts
education. Journal of Korean practical arts education,
19(1), 143-158.

J. P. Guilford. (1967). The nature of human
intelligence. NY: McGraw—Hill Book Co.

B. G. Davis. (2009). Tools for teaching (2nd ed.). San
Francisco, CA, US: Jossey—Bass.

K. C. Hong. (2008). A Meta—Analysis on the Effects of
Problem—Based Learning. Journal of educational
studies, 39(3), 79—110.

H. Hedges & 1. Olkin. (1985). Statistical methods for
meta—analysis. Orlando, FL: Academic Press.

S. D. Hwang. (2014). Meta analysis. Hakjisa.

R. Rosenthal. (1979). The "File Drawer Problem" and
tolerance for null results. Psychological Bulletin, 86,
638—641.

DOI : 10.1037//0033—2909.86.3.638

R. G. Orwin. (1983). A fail-safe N for effect size.
Journal of Educational Statistics, 8, 157—159.
DOI : 10.2307/1164923

J. Hattie. (2009). Visible learning: A synthesis of
meta—analyses relating to achievement. Routledge.

M. B. Miles & A. M. Huberman. (1994). Qualitative
Data Analysis (2nd ed.). Thousand Oaks: SAGE
Publications.

N. R. Kim. (2012). The effect of CPS based PBL model
on secondary informatics gifted students' creative
problem solving potential. Masters dissertation. KNUE
University, Chung—Buk.

S. L. Finkle & L. L. Torp. (1995).
documents. llinois Math and Science
Aurora, Illinois.

Introductory
Academy.

J. R. Savery. (2006). Overview of problem—based
learning: Definitions and distinctions. Interdisciplinary
Journal of Problem—Based Learning, 1(1), 9—20.

DOI : 10.7771/1541-5015.1002

S. Pedersen & M. Liu. (2002). The transfer of
problem—solving skills from a problem—based learning
environment: the effect of modeling an expert’s
cognitive  processes. Journal —of Research on
Technology in Education, 35(2), 303—320.

DOI : 10.1080/15391523.2002.10782388

G. P. Wiggins & J. McTighe. (2005). Understanding by
design(2nd ed.). Alexandria, VA: ASCD.



EASA 85 (PBL) o] A

Rk

L

[}

Holl W x= f ol #§F HEREA]

205

I. S. Park. (2018). Design of elementary moral unit
based on backward design. Journal of Learner—Centered
Curriculum and Instruction, 18(9), 863—885.

DOT @ 10.22251/j1cci.2018.18.9.863

[30]

[31] H.J. Kim, S. D. Kim & S. K. Lee. (2009). The effect of
e—PBL in the earth science class of the high school.
Journal of Korean Society of Earth Science Education,
2(1), 23-32.

[32] K. Illeris. (2009). Contemporary theories of learning:

Learning theorists: In their own words(ed.). Routledge.

vl o 4=(I1-Soo Park)
- 19984 29 : Adlm STyt 25
8 SR AP

- 20109 2¢€ : S mddsta wSst

@57t

- E—Mail : edupark@gjue.ac.kr



