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£ 3
week 1 2~4 B=7 8 9=1lil 12~14 15 16
* PBL orientati
Experi-mental orentation PBL PBL Midterm PBL PBL .
* Pretest . . . . Posttest Final exam
Group Scenario 1  Scenario 2 exam Scenario 3 Scenario 4
* Small group
Control group " Lecture orientation Lecture Midterm Lecture Posttest Final exam
* Pretest exam

(Figure 1) Research procedure
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(Table 1) Item number and reliability of problem
solving process measurement

Number of Reliability
items Pretest Posttest

Constructs

Problem solving
Total 42 .95 .90

Finding problems 7 .69 .80

Defining problems 9 .82 .82

Developing solutions 9 .88 .87

Applying solutions 8 74 72

Evaluating 9 .86 91
17 &}

o Azl e

FAFAEES A8 AFEE A TS EAl AdE s
st WA gl AR E2; 7]5AE vpgoR 2 AgAt
stk Aue] @5 /dslr] A wabse] shiEE A
gatlom o7]el= Fha el thdh FEWE opel vt
g s Al vkt A7HEAlel gt ofai= F3E Ik
Aot AR SEEel gl ARagie, 2 Ave)
Q& AN WE AL T dnE FE A o)
9 4% Wy e¥ow A WU BHUS Ew
@ A4 FRA GEAL R £TA ARE BAe 1
ohy, wix|mro & 3} 7FSAR} Wbt Hodgkin's disease $HAF
o o) EAE SRt LA Ao e e
A, A W A HEA AR desht prnE 4

e Wton, ugo Bdst dAgS wolal 5349

CistebE s3] x| 34(5), 2004 8€

FEE TPl ) 918 e

o Fel9 AR
APTFE 4749 2@ ro] BASASES 2t
Slo] 2799] FE(tutor =2 facilitator)7} Sh5E£Z1A gk
o sl asich QAN FAAL fA] A o
5 REE A8e A Ao BAFAsEY A9 3
4, SEIgelM e wEl 94, g 2 ATl ARE A
e ool tiste] EEsHe virdE ol g3t FHs Wikt

o A3

eI, mwd Al BAsE B4 did AdEge
A7 AlEE 3 ARkl A3t dizw 2R U
o7 AAagit

SOl AE BTl 3 SeA FE 24d Bt
i3] olFo A= at7] g8 A
AREOE EiTh

shte] AluE e E olgste] 354 EATHSEE 4
et A Fols A3 8 BYIAEYS
2 AE TS E Sith tleo] A etk dd 1
el e7EE g dgs EYE el ddsta 4
| Shaulgs ekl st w2l oot sid)
S 9 eEE AdEe B JEE FEA o
a7 skSlek A Fele 2d 2t AgH o e g
F Uss 27 eRgeEd wAg9 dde Sl
e ANE F58H skslon, wHe et eqtd
Avele i AEE Al Fi SEAR sdw 2AE
Aojsta sidE uQkekEE SSith whAEr AR Fel=
7t afdo] Aojet FAek 1 AAS WxsA d F o]

| 9 48 A 9 2.

2

9] A] 7}%] B2 850 611/\]_0{_313

F4%] I
S AES Sk 3, BReky v7as B AL B
AEE S 202 Fol The 3 B, BAE ol 7}

= A g kel digt Asle]l FE agAelAl e



Lok
X

Procedure Week Contents
Scenario 1: Alcoholist mother and her family
Scenario 2: An aged woman with chronic pain and
Development of . her. daug}.lter .
Scenarios Scenario 3: A pa.tlent with c.ongc.:stlve heart
failure and his wife
Scenario 4: A patient with Hodgkin's disease and
his wife
Be informed about role of tutor and learners
Be informed about learners' tasks of PBL
Orientation of PBL 1 week Be informed about evaluation methods of PBL
and Pretest Watch Video of PBL case
Set up small groups
Pretest
Take PBL process with one scenario during 3 weeks
Week 1: Learning activities are performed by group
Tutor presents scenario to learner
Tentatively identify problems(hypothesis)
and solutions through brainstorming
Request patient's data to define problems
Choose and assign learning issues
3 weeks Week 2: Learning activities are performed by group
R of BEL >< St.udy on assi@ed l.earnjng issues for themselves
4 times Discuss on learning issues and problems
(12weeks) Identify patent's additional data
Discuss and redefine nursing problems
Discuss, choose and prioritize alternatives
Week 3: Each group presents their final decision
(Problems and alternatives)
Carries out self-reflection on problem solving
process
Tutor presents learning objectives
Posttest 1 week Posttest

=1 =LA~ =
ge gy FX34

(Figure 2> Procedure and contents of PBL (Procedure of Experiment)
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2 oidARe] webs AR A4 CCTST Form 2000
<] ”&Uﬁ?ﬂz}‘d California Academic Press’} +=AXEZE A|F
g o] 4dA] gty 2,677 o R SAE HEH
Al A Bxel nlwst w) 24, BA 223 don 2=
S 4 Al FHAS2002~2003  Norms)o] A4S
25%32915) del sl AL e HERlA
Ao Z7F 8294, 8554724, 7hs gt AR 17914 119
Holm SAgke] T30l 68YUS ARk TRG oRh
Eo oIt EAld o e Ae Adad s
o] Z}7} 283, 276074 SAgke] FRIQ 3 E ofgF uh
‘gEloltt.

(Table 2) Homogenity between experimental group and
control group

. Means(S.D)
Variabl t P
anavies Experiment Control

82.94(16.65) 85.54(1420) 0.72 477

Meta-cognition
Critical Thinking

Total 2022( 3.17) 20.88( 347) 0.83 411
Analysis 488( 124) 520( 1.04) 121 231
Inference 1047( 1.61) 10.48( 2.39) 0.01 .990
Evaluation 478( 1.51)  5.00( 1.55) 059 .555
Induction 10.53( 2.27) 1075 2.03) 043 .668
Deduction 9.59( 1.88) 10.13( 242) 1.02 312

Problem-solving .
Total 2.83( 0.68) 2.76( 0.51) 0.50 616
Finding problems 3.01( 0.64)  3.02( 0.62) 0.07 .947
Defining problems 2.80( 0.82) 2.79( 0.62) 0.85 .933
Developing solutions  2.79( 0.82)  2.80( 0.63) 0.06 .951

Applying solutions 2.98( 0.63) 2.79( 0.56) 131 .195
Evaluating 2.61( 0.78) 2.42( 0.67) 1.08 .283
e AT

Ve AHF
W] FEatgd A4S Box's Mol o] eItk 11
Ax dERRIA(Box's M=7.00, P=0.08), B|ZA A}l3(Box's
M=4.60, P=0.217), &#|3]2A(Box's M=4.46, P=0.230) 5 371<]
LG Bipo] Qloja IR E ] FAA o] FRESIT

o HERRIA S et FAlFNSEe &y

HeRIA e tgk AbH SAR| S 84.02
2 86.860% UERh} ARIALSSAA] ko] Afol7} FA
Fo3HF=12.34, P=.001) Ao 2 Yehrh JAu7re] AP
g} ARFEAAC] Wste BH AT A9 8294004
87.06°0.% A F7Fek whd tlZzTe] ¢ 8554014 85.97
2 A2 7R skt olgl o] FAA7IeL kgt A
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sAgENE AFe A% BAA §4F=17.30, P=000)o]
epgo R “BAZAEGE 5
& AYEA P grEEct WEeRIK A4t o gaE 3

oIt} 2= 714 1o] A H .

O

o B Apare] oig ZAFHeE 23t

HlA Akl el thst AR S g 20.62, AR
SR et 21442 YEht ARIARRSAEA] 7ke] Apel 7t
EAA o5t Ao R(F=4.22, P=044) AoF Yeptl Hot
ko) ApASAA G ARFSgAe] HskE B AT A9
20.220014 20.88%, thxwo AL 208804 21.98% ott
o) S7PF vebstth Rbdel APdAR S} Awgke] A
Sade SAE el dERA ok o 2 M(F=20,
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= 7H 2= 7124 ESITh

HE ARLE Adshs sheIiEE R BAe B gt
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(Table 3) Repeated measure MANOVA: metacognition & critical thinking

: Means(S.D :
Variables Group Protest t Iz’osttest Source of Variance F value P
Total 84.02(14.33) 86.86(13.42) pre-post 12.34 .001
Metacognition Experiment 82.94(16.65) 87.06(13.14)
- X
Control 85.54(14.20) 85.97(14.40) pre-posb< group 17:30 000
Total 20.64( 3.72 21.44( 3.43 -post 423 044
Critical Thinking EO o 20 22E 3 17; 20 88E 3 47; e
Total Xperiment b b b d ot
Control 20.88( 3.47) 21.98( 3.33) pre-postx group 20 653
Total 430( 1.42) 5.31( 1.07) pre-post .50 483
Analysis Experiment 4.88( 1.24) 5.06( 1.15)
—postx 2.20 142
Control 520( 1.04) 521( 1.16) Pre-posi” group
Total 7.13( 4.02) 10.95( 1.88) pre-post 3.22 077
Inference Experiment 10.47( 1.61) 10.22( 2.38)
- X
Control 10.48( 2.39) 10.90( 1.79) pre-pos< group 13 721
Total 4.08( 1.62) 5.79( 1.61) pre-post 15.41 .000
Evaluation Experiment 4.78( 1.51) 5.59( 1.92)
- X
Control 5.00( 1.55) 5.67( 1.78) pre-postx group 2.23 140
Total 7.04( 4.11) 11.56( 2.08) pre-post 15.14 .000
Induction Experiment 10.53( 2.27) 11.19( 2.46)
_10StX .04 .845
Control 10.75( 2.03) 11.69( 1.75) Pre-posi” group
Total 9.88( 2.19) 10.18( 2.22) pre-post 1.14 290
Deduction Experiment 9.59( 1.88) 9.78( 2.68)
- X
Control 10.13( 2.42) 10.29( 2.04) pre-posbe group Al 523
(Table 4) Repeated measure MANOVA: problem solving process
: Means(S.D ,
Variables Group e (5 L))osttest Source of Variance F value P
Problem Solving Total 2.79( 0.59) 3.01( 0.61) pre-post 12.110 .001
Experiment 2.83( 0.68) 3.38( 0.49)
Total —postx 12.841 001
Control 2.76( 0.51) 2.78( 0.64) Pre-posi group
Total 3.01( 0.62) 3.22( 0.74) pre-post 5701 020
Finding problems Experiment 3.01( 0.64) 3.64( 0.54)
- X
Control 3.02( 0.62) 2.84( 0.69) pre-postx group 21.307 000
Total 2.79( 0.59) 2.93( 0.68) pre-post 1.897 173
Defining problems Experiment 2.80( 0.82) 3.22( 0.53)
- X
Control 2.79( 0.62) 2.68( 0.74) pre-postx group 6.242 015
Total 2.79( 0.71) 3.09( 0.72) pre-post 9.721 003
Developing solutions Experiment 2.79( 0.82) 3.38( 0.65)
-postx 9.083 004
Control 2.80( 0.63) 2.84( 0.69) Pre-posi group
Total 2.88( 0.60) 3.10( 0.64) pre-post 5436 023
Applying solutions Experiment 2.98( 0.63) 3.36( 0.55)
- X
Control 2.79( 0.56) 2.84( 0.62) pre-postx group 4349 04l
Total 2.50( 0.71) 2.91( 0.80) pre-post 26.569 .000
Evaluating Experiment 2.61( 0.78) 3.24( 0.71)
- X
Control 2.42( 0.67) 2.59( 0.82) pre-postx group 6.220 015
AAasl7| 2 SFGlt<Table 4> o]F ¥HE574 TUhRis: FAheA Ao 7 Fo3t 2107 el tTable 4>,
o% Ass A% EASA B e WA S EAEA
(F=21.31, P=.000), =A1"g<|(F=6.24, P=015), A7 3" o FAEA BT HERIA|, EAAE B vt A}
(F=9.08, P=004), 3A= AHWF=435 P=041), F7}dA 1.8 A
(F=6.22, P=015)°14 SAAI7|8} Azt s 4-ga7d7t S HERRIA] 9 vjeA] Atael FAlEA 3 e dads
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(Table 5) Pearson correlations of problem solving with
metacognition and critical thinking

Metacognition Critical thinking

Problem solving

Total 718 (.000) .100 (.413)

Finding problems .542 (.000) 141 (.244)

Defining problems .681 (.000) .074 (.544)

Developing solutions .671 (.000) .094 (.438)

Applying solutions .591 (.000) 132 (.280)

Evaluating .582 (.000) .014 (.911)
= 9

AT A wERIA G FAlEA HPe] a8
3 S, WelA et as4 EAlsd
AL QEe o 4 ok ol Ape &
FAeEe Aea Ao RS Saah 2Hehe
eo] ZaHH o)z <) EANY BHe wrh agHo

Wik 5 Qee e ojeiet Avs AN 4
ol AR Eosh shapel WERIAN g
e FQost AEE shtba $F De Grave -5(1996)7
Min(1993)9] <, 12l BAsE ol wEelel#] s
of el olFolAE Ae EANE o] FuHThy
S35t Berardi-Coletta 5(1995)2] A& A|A|gh= FHo|th
Ao B QFe BARNSET BANA%e 444
AE B3 7 Feke] A HIHChoi & Noh, 2002;
Gallagher, et al., 1992; Williams, 1992) A|X|3h= FA|o] &
AFdesa ZAd g Alolold zHgah= wiEkRlA 9
TS A= Z*f’ﬂ o127k Stk

:Mn

= 46* 7101 Wl %f& Zols o]t u|F Atae] o
@ 22 et R stiehe BAFsteel At
A GFL WAk 712 F

ZH(Claessen & Boshuizen,
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1985; Morales-Mann & Kaitell, 2001)S A A3l T2 E3h=
ol oo Bobh et ol A @ skl 3
A SdgoRi ANAEQ nad Aud 0 EnE

Q7)o REG o] glglon, s geld A AL

£3 F el vz mwH Ands S5
A

A9 7zko] gAY EE ARETIL eI

S ez Ma Aw S04 wane olra )
oA Qe Slo Faee] Slst s B9 Alsl H
A Al7ES CCTISTE o]g3le] =4, u|wdt Facioned}
Facione(1997)¢] &7 23} B4 A %04 waES of
wa sel e Al 947k EARe 5
¥ (t=2.849, p=005) A o7 Yetik=dl o= AT sE
} 71-9_ Ezﬂ ﬂjj'—lﬂ-lﬂo] H]J,]—Zq /\}_3_7_?:':1/] %;ﬂ_o_
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wg wrh 7)Ao W Bege AN
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CCTST Form 20002] w3 =}¢l California Academic Press”}
7121 £(2002~2003 Norms)Z A3t w=re] 4d4] oshAy
267798 e SR wBA Aa W5 PEst viwa
w3 25%GEA)el e we Aes Bl wet
A Bz ste] vla vad Abneel o1t
of AdAAel gz AA FFEA &S F Aes 5
3 % ek

wg v Abns BANE B ASRGE FAT A0
of e fgomH WA Ak RAHD Hgel
QTHE A AUHlw FRAY Andelols F%
(Finkelman, 2001)2 A|A|8}#] Z&}dc) o)#i3t Ay} et
W olfi 7ee) ATES ANE BAS Ads s
S §u Igol A%, RAG RS WrsEenH ¥
AN e FAE Wl B Aol BAND 7 9
BolMel AANS EEAS SRe7] WEow weld o
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The Effects of PBL(Problem-Based Learning) on the Metacognition,
Critical Thinking, and Preblem Selving Precess of Nursing Students*

. . 1
Choi, Heejung )
1) Department of Nursing, Konkuk University

Purpose: This investigation examined the effect of PBL on the meta-cognition, critical thinking, and problem
solving process. Method: The research design was pre-posttest with a nonequivalent control group design.
Scenarios for PBL sessions were developed on the basis of textbooks and patients' charts and tested for content
validity. Seventy six nursing students who took a 'Nursing Process' course from two nursing schools participated in
the experimental group and control group. The experimental group performed PBL during the semester.
Meta-cognition and problem solving processes were assessed by questionnaires which were developed using
pedagogics. Critical thinking was measured by the CCTST(California Critical Thinking Skill Test) Form 2000. The
data was analyzed by repeated measure (pretest-posttest) MANOVA, and correlation analysis. Result: PBL
improved the participants' meta-cognition and problem solving process but not critical thinking. The relationship
between meta-cognition and the problem solving process was supported but the relationship between critical
thinking and problem solving was not supported. Conclusion: These results suggest that PBL has a positive effect
on nursing students' educational outcomes. To improve the problem solving ability of nursing students, PBL should
be applied to more subjects in the nursing curriculum.

Key words : Problem—based learning, Thinking, Cognition, Problem solving
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