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Aed 589 F4E A3 DA Mooz mHdrt o H|TA ALy
(Facione & Facione, 1997). BB Alne “EASEAR JAERE olEollE A F
o] ATES Euz AElskd weplAel vjdd A oA BAA A7|FxA WEIY"(Facione, Facione,
= 2R84 99 1A #do] gl= Hoz Jehtw 9l Blohm & Giancarlo, 2002)2.2 “goJH 5 ol= <A, T/, =
o} 28y X E7HA] 7kE e Holol A o)Fox BA|FAEE 24, B4, W g3 Sl dg #gd #do] ok
o me] Wi HuUle) AvE FIASE Al WS B AT E CCTST(California Critical Thinking Skill Test)
AT 5, AG U dsHE Y, g% HE APIES Form 2000& ©]&-3l5ith
508 EA%goH A A FHAME 259 YA,
GAGE thgoR sAY, & F a9 ©rA BAF o FASA 373
AgtE A, A}ﬁé’ﬁ ot oEsE T3 22 ATPHEA EAsjdoldt SEA T dHe] 2ABFOoRA vhokdt
ol AS AU UthAndrew & Jones, 1996; Arthur, 2001; AR EHE Qs AtndEe] mdojnh EAElE #ES
Biley & Simth, 1999; Choi, 2003; Choi & Noh, 2002; Hwang Ad ZRE g de z2Hs FAE sy, Al
& Chang, 2000; Morales-Mann & Kaitell, 2001; Peterson, S ksl olE HE3 T 1 ARE Hrlske HFLE
Hakendorf & Guscott, 1999; White, Amos & Kouzekanani, TAEHKim, 1996). ¥ AFol|A = Bransford®t Stein(1984)
1999). o] FAEE HFe Agstel A A, 4 A, 2
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7Hd s uiEA Al A 2255 BASE # AL
20 F9| =L Fojtt
o HERIA] o1 uitd
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A I g ZAs(HERIAGY 24) 58 Ade A M|
SRS HAE3] HEsh= AE Yu|ETHFlavell, 1979).
2 Aol Printrich®l  Groot(1990)7} 7% MSLQ 2 A7y $ATHEEY 2RE 54y |ERIA, v
(Motivated Strategies for Learning Questionnaire)oll* =E}QIA] A Alal 2 EAEE B HIE HSslnAr sisled), A
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3 3
week 1 2~4 5~7 8 9~11 12~14 15 16
Experi-mental DL Orientation 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 idterm Lecture Posttest Final exam
« Pretest exam
<Figure 1> Research procedure
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A @& Fopd ke FEH ATE FEO
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AEZE= 69 ~ 91 UERHT<Table 1>,
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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
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Procedure Week Contents
Scenario 1: Alcoholist mother and her family
Scenario 2: An aged woman with chronic pain and
Development of . her. daugl?ter .
. Scenario 3: A patient with congestive heart
Scenarios . .
failure and his wife
Scenario 4: A patient with Hodgkin's disease and
his wife
Be informed about role of tutor and learers
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
Application of PBL >< St}ldy on assi@ed l.earning 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

<Figure 2> Procedure and contents of PBL (Procedure of Experiment)
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ZHSAEE0| Ziseo] HIE Al HERIX] I EXsid g njil=

B oA digate] wjed Al "aE CCTST Form 2000
o] P =RIQ] California Academic Press’} SAAEE A&
& n= 4dA] UEAY 26778 AR A% H|BF
A A 22 vud o F4, #4, F27 493 FE
T 4hd Al EA4(2002~2003  Norms)e] /3]
5% 20 Axed sFdth AdTa g dEdA
HoE 47 82,94, 85.547A, 7H5d A4BE IS 17904 119
Holw ZAgko] F3bo] 68UE sl Fhwcoh ozt
w& Aeolrh. EAlA #Y FHY AS A¥LE x
o] 747} 2.83, 2.76 2. 24 F7gke] F7l 3R o7t W
dejolrt.

{Table 2> Homogenity between experimental group and
control group

Variables - Means(S.D) t P
Experiment Control

82.94(16.65) 85.54(14.20) 0.72 477

Meta-cognition
Critical Thinking
Total 20.22( 3.17) 20.88( 347) 0.83 411

Analysis 488( 124) 5200 1.04) 121 231
Inference 10.47( 1.61) 10.48( 239) 0.01 .990
Evaluation 478( 1.51)  5.00( 1.55) 059 .555
Induction 10.53( 2.27) 1075 2.03) 043 .68
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) 085 .933
Developing solutions  2.79( 0.82)  2.80( 0.63) 0.06 .951
Applying solutions 298( 0.63) 2.79¢ 0.56) 1.31 .195
Evaluating 2.61( 0.78)  2.42( 0.67) 1.08 283
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23 delelx(Box's M=7.00, P=0.08), H|HA A}1(Box's
M=4.60, P=0.217), =431 2(Box's M=4.46, P=0.230) & 370
FEAUF Brof JlojN FEAIEE Y] FHA o] SREHGI.
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2022904 20.88%, 7Y ZAFE 208314 21.98% <Fgh
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<Table 3> Repeated measure MANOVA

: metacognition & critical thinking

Variables Group Preteslt\AeanS(S'DIZ’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)
Control 85.54(14.20) 85.97(14.40) pre-postx group 17.30 000
Critical Thinking Eotali t zgzzg 2?5; ;(I):ZE i:i; pre-post 423 .044
Tot al Xperimen . . . K ~
Control 20.88( 3.47) 21.98( 3.33) pre-post 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)
Control 5.20( 1.04) 521( 1.16) pre-postx group 220 142
Total 7.13( 4.02) 10.95( 1.88) pre-post 322 077
Inference Experiment 10.47( 1.61) 10.22( 2.38)
Control 10.48( 2.39) 10.90( 1.79) pre-postx 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)
Control 5.00( 1.55) 5.67( 1.78) pre-postx group 225 140
Total 7.04( 4.11) 11.56( 2.08) pre-post 15.14 .000
Induction Experiment 10.53( 2.27) 11.19( 2.46)
Control 10.75( 2.03)  11.69( 1.75) pre-postx group 04 845
Total 9.88( 2.19) 10.18( 2.22) pre-post 1.14 290
Deduction Experiment 9.59( 1.88) 9.78( 2.68)
Control 10.13( 2.42) 10.29( 2.04) pre-post group Al 525
<Table 4> Repeated measure MANOVA: problem solving process
Variables Group pretestMeanS(S.D;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 .
Control 2.76( 0.51) 2.78( 0.64) pre-post group 12841 001
Total 3.01( 0.62) 3.22( 0.74) pre-post 5.701 020
Finding problems Experiment 3.01( 0.64) 3.64( 0.54)
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)
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)
Control 2.80( 0.63) 2.84( 0.69) pre-postx group 9.083 004
Total 2.88( 0.60) 3.10( 0.64) pre-post 5.436 023
Applying solutions Experiment 2.98( 0.63) 3.36( 0.55)
Control 2.79( 0.56) 2.84( 0.62) pre-post group 4.349 041
Total 2.50( 0.71) 2.91( 0.80) pre-post 26.569 .000
Evaluating Experiment 2.61( 0.78) 3.24( 0.71)
Control 2.42( 0.67) 2.59( 0.82) pre-postx group 6.220 015
24381715 8 U<Table 4> ©]& WHEZA this BAMEY HoFg {23t AR Lpehti<Table 4>.
oz ZFs A7 EASE #92 RE oA & A
(F=21.31, P=000), FAF2(F=6.24, P=015), sNFH 1t o TAEA FA wERIX|, FAHA FHHH vjHH AL
(F=9.08, P=004), 3Zd 4HY(F=4.35, P=041), F71A 19 adA
(F=6.22, P=015)l14 3718} Jdt 452G a77t 54 HEllx] 2 w)gd Atael BASE AT H4E8s
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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)
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The Effects of PBL(Problem-Based Learning) on the Metacognition,

als

Critical Thinking, and Problem Solving Process of Nursing Students*

Choi, Heejung”
1) Department of Nursing, Kowkuk 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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