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How Do Medical Students Prepare for Examinations: Pre-assessment
Cognitive and Meta-cognitive Activities
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Although ‘assessment for learning’ rather than ‘assessment of learning’ has been emphasized recently, student
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learning before examinations is still unclear. The purpose of this study was to investigate pre-assessment
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learning activities (PALA) and to find mechanism factors (MF) that influence those activities. Moreover, we Department of Medical Education,
compared the PALA and MF of written exams with those of the clinical performance examination/objective Pusan National University School of
structured clinical examination (CPX/OSCE) in third-year (N=121) and fourth-year (N=108) medical students. Medicine, 49 Busandaehak-ro,
Through literature review and discussion, questionnaires with a 5-point Likert scale were developed to measure Mulgeum-eup, Yangsan 50612, Korea
PALA and MF. PALA had the constructs of cognitive and meta-cognitive activities, and MF had sub-components Tel: +82-51-510-8021

of personal, interpersonal, and environmental factors. Cronbach’s a coefficient was used to calculate survey Fax: +82-51-610-8125
reliability, while the Pearson correlation coefficient and multiple regression analysis were used to investigate E-mail: sunjuim11@hanmail net

the influence of MF on PALA. A paired t-test was applied to compare the PALA and MF of written exams https:/forcid.org/0000-0002-3036-3570
with those of CPX/OSCE in third and fourth year students. The Pearson correlation coefficients between Received: December 28, 2018
PALA and MF were 0.479 for written exams and 0.508 for CPX/OSCE. MF explained 24.1% of the PALA 1st revised: February 18, 2019
in written exams and 25.9% of PALA in CPX/OSCE. Both PALA and MF showed significant differences between Accepted: February 19, 2019
written exams and CPX/OSCE in third-year students, whereas those in fourth-year students showed no

differences. Educators need to consider MFs that influence the PALA to encourage ‘assessment for learning’.

Keywords: Educational assessment, Learning, Undergraduate medical education

M B2 EstaL o|Zlof tigh 9t Athe AL EHTh

Bt A s S5 S35 15 7 |HiskARL W2 7Pt st

H7Hassessment)= F7t A, B7F 5 18]3 B7E Fof spES] AEQ S5 olEA EebAU Adlishs Ak Slrh ARES
Sholl G UITHLL B Hol SFHSS ABL ZulhdA QS T FPAGOR BN A NES AT o SHYE
Shgota, H7EFoll AR4le] S5 ERIsH, F7t Fofl AldATe] 2 rAFe] Bk IEshaL A7 IAE] el 483t A wist
gt A Eol mtuls Fo SgS RERIth AR SIS < Ak old Q150 SMEL] AldEHo Y F=Alof Higt
IHoA] QX ZFEE ofet HERIXZES FXT 4= glojop qmlo] & Aol Fr7b =Hoick - Qlofle Aduhubdas
Slu, F7} ol SPYE0] 5H-S 2| Y5k Wko g mtuo) (outcome—based education)@] E£¢] 0 2 Tk Aalo] e Fr1H|
Arg=|ofok gtk Aol “6“334%0 S50l THEA FFE vRE A 28k oH6 7). e Brpt obd B el Ze o
2e 22 gt wr|ol7|w sl et ByE 2o muw of 9zl 7 Kprogrammatic assessment)7t THFEHA] B7 k= St
9] e} Fado] EH’dﬂ/ﬂ‘_ A7t A& 07 AlFYEo] & vty o] 24 oA} Aol 249 1l weakyo] AA 29 nio| st
o[3-5], 7} Hofl 50| o|BA ShEoheAlo] et A IEE FERskA U810 ol2igh By Ae 5T o s
Bl SECh AR S50 tiRE-S Ut Hof| o]Rojx=tm 2] 7 Kassessment of learning) T} 858 919 7 Hassessment

Copyright © 2019 Korean Medical Education Review
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ http://www.kmer.orkr 51
licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Yune SJ et al * Pre-assessment Cognitive and Meta-cognitive Activities

for learning)' 7} =|7] $JaliA=(8], sksoll A4 T 24
BEE A= B7H] QRle] Hish ok= Aol S5l
Gilliers =[11-131< 57}0] shsaalol el THA-S 2Hm
= dHlohs 3¢ IS0 sEdsol thell A-tsigich 152
A 50| E(theory of health behavior)zt z}7]| 245k
(self—regulated learning theory)& ARSI SA|H o] H7}
k& @ vHpre—assessment learning effect of summative assess—
ment) 22 A5t cHFigure 1). o] BFof w2 Alg-S FH]
Sk Beke] shg5EE-2 sl ol4e] 717 2.9l (mechanism factor)
of| ofoff th7iETh= ZAolth 71M.aQ1E 7Hlall ARG, SE e
Q1S 2okl Stk AHIQRl2 A EY F84, k8 Ax, B4
7Fs/gdoll ohigk 7i%le] ot 55 ojulsta, BALQle: 39 %
A

EE 5450] Azt 1712 uzels 5712 Eastel, 37

2
o

1)
Qh

2o rlo d

= —
ok o2 S0, SISOl AlEe ARlsth meishs 2y

< olojgiek :
2 SI5EEL o] AlF Aol Gl Arki FASHALAR),
Z4l 519-o] FRatrhy AHFALKA), ABE ZulT 4 9)
= o@)o] e 9ol Axlck & 4= glck 0|z AlFEY|
oF 7] QRES T o] TR - ZRASH AAI20l B
olet & 4 gick. T} o] RPL WA A9 QUSRS
B9 20lg &M U4 APRRE £EE JoR, S5
o Aok /1M ek Zshe A8l W] et A2kl
QUL W7 Aol A7IXIRe] ofBA) theA) 2 gulr] o 4
gk A ek

Aol AAEE 9] RBS Erf 4R Al
WA SETET 7R SR Y ATE A

5} g Algetart
Sigick T3t 71Aa0l0] B A S5 nlAl: gglo] 17
Sk A7 |ATHoIA ofFA TR, ShA'E Ffol} ghslef sl i

shaat gk el ATEAE e L,
3, 717 e3l0] BN R A7IAEe] W7t A sEs
A G ofmER

Examination

olstuF=tt M213H 1=

S, 381t 4ot SPISCIAN LA A7 Aol Bt
A SRS} 7|HRE Mot Yk

1. kA
2 o7 20164 o3k
13193} 481 12992 thgo R steich ATHoERRY 5

AR AV =

[
Mo
)
Tel
i
1o
_1014
5
2
K
oy
ro
R
]
um

9(informed consent) & ¥h1l A2 AlY5HA
i FAEE 22 12¢0]8it

35hd SIS T4 AAEIRY S ikl 12¢0] S8R
7180l 8kESAIA (7))} clinical performance examination/
objective structured clinical examination (CPX/OSCE, A7))&
2|5t} 71 2SR A A=)l 712 skg 7| A gl
A F3stn], CPX/OSCE= F4F ZdR] 9 A Gl F3st
Algolct o] AldATks wsaby HA ol ‘UAdlsE gL IT
=m0 43hgo] = o] Ut

45hd TS SEAF R 28710 &= He] L7 A} g
w9 CPX/OSCEE 2|3t Z3A A ak= "dAdelshss g7t IV
o g 68go] v E o] Qith AERAL Al7]= YA 7ELA|

A7IAoll SAIRE o]+

2. Iy ™ st&5Et=at 7|1XMe9l

291
AlEE SHloks B2t SRk IR} vt
Q12 &=(cognitive and meta—cognitive activities) & €]u|s}H, 7]
ARele 1 sk IS F= alolct. Cilliers 5{11-13]
o] 5 EIRE FHATE EHE %19 EolE AH 2915
A7 5t chFigure 1).

Bt A s 5 ARRES AP A RS 7|96t ofsf
Sh=t] AAR AMSShe SE02, ok Weinstein & Mayer
o] B=of we} AlA(rehearsal), A 3Helaboration) 2 %2135}

A S

TTH= 01T

Pre-assessment learning activities
1. Cognitive activities:

rehearsal, elaboration, organization
2. Meta-cognitive activities:

planning, monitoring, regulation,

choice of resources, persistent learning

Mechanism factors

1. Personal: impact appraisal, response appraisal, perceived agency
2. Interpersonal: normative beliefs, motivation to comply
3. Environmental: physical-organizational

Figure 1. The pre-assessment learning activities and mechanism factors in this study. The constructs were modified from the maodel by Cilliers et al. [11-13].

52 http://www.kmer.or.kr

Korean Medical Education Review 2019; 21(1): 51-58



olstu =Lt M213¥ 1=

(organization) 2 F-F5HITE A9 <]

A2 @A k= AR UE S, ¥ 87] 55 Rt AHwst
= A AEel o] YEE AW A= ]

k] AE =elH o Mdshe Aotk tERIAEE(meta-
cognitive activities) > Z412] Q12| S A5ty 2Hsh=t] T
Aeko 2, Browno] #3570l wet A8 (planning), %7 (monitoring),
2 A (regulation)& AAsteich. ®3t Cilliers S{11-13]2] d-Lo]
A vrehd A Ae(choice of resources), A|<:ak5(persistent
learning) 921& F7I5H3AT AlElE ofd Hgat HRA2}E AN
o Qo] tigt ke Ao, HEe A9 ol H=E A

= As

ofulstn], 28L A SEBES WY

r
X
~

PR
2
>

oy w hUow
lo ﬁ %
E
2 R
ki
Y
2
)
rlo
£
af
ek
N
It
2ol

il
>
1o
B

9
N
ot
B
2
e
=
T
N

a0}
o
—

r
R
i
lo

o
ol
-

=1

2] 2218 7l (personal), A (interpersonal) 2!
34 (environmental) @910 2 JEsFGCE 7ol ele FukErt
(impact appraisal), ¥+-887Kresponse appraisal) & z|Z1el =417+
(perceived agency), A 2Q1-L #4 - Al'd(normative beliefs), <
$=7](motivation to comply), Z12]al g elo g Jd51ich
MRlele Al Auprt dupt 2 F3RS vl-A|(&ETHE7D, Al
9 FHlohs Ie] 7RI 88782 of9A| B7k=R(8RgE 7D,
Foizl Ao tiel] Ang 2-T 4 Qe Hme ofmer| (R4
BARDE E3tsict IA Q12 Y] 5ol FkS F= skt
B0 A - AT SRt wEo] oA -85t
B71E857D71 Slck E 20 sksHE FTFE F= 223

ZAH o, WK, AR o, A = E SpHE

[

N
)
fo
rO
10
ol

tlERIA(AIE, 24, 3, 24, A%3ks) 1087013l 7]

N

ide A4

=
ofuld 22

&

Bk A QX

R

pul

2t E7IGHES: St
2R ol st

2 B9 2% 4B AAgIIALE

S 24

7

| 2 HERIA] EF o B2 2

SHE7} 2910] RERFE A%
P o} ARG Tslol
AlggslA] agkek B AR zAlA 2% 54 A8

< 3ohd 1219, 4shd 10879

ABo] AF L 3245 YubA|4(Cronbach’s @ coefficient)

gression analysis, TA|Z =24

43hdo] 47)e} Al7|A|o] B7
7] $IH SREE T
0.05 ulgkel 79 B2 goldol

=8 Aysteck

ol
ox
=)

~ oo —~
<

[o] FHI

71Rale] Bk A S

TTH=E O

28 s HEA (multiple re-
ES

£ ARSI, BE A SREEE 1A S9lge e Alg

|

3. 42 74 1. M2
S W7 ST 7R et BHATE =) B7h A sheREol izt ARe] AR TP o)
2 ARAE oIt st A3At 191 231%t ofstu S 0.820, A7|A[&ol| thof 0.840013iek 717 elof gt H7e] 4=
7} 3900] Eol2 B3] MBES ASIATHES 1), = 1yAo] dhis 0.813, A7 |AI-ol o 0.834gick 7t %
MR T WA SEET JIecle] B RRos Ty SRaEE s|Hecle] s9lecld AlRlml 0.697-0.829%c)
atelch B7F A 5EE2 A, Bush 225h) 653t (Table 1).
Tahle 1. Reliability of two questionnaires
] . Cronbach a
Variable Content No. of items Written axam CPX/OSCE
Pre-assessment learning activities Cognitive activities § 0.697 0.760
Meta-cognitive activities 10 0.729 0.734
Total 16 0.820 0.840
Mechanism factors Personal 6 0.696 0.717
Interpersonal 5 0.763 0.788
Environmental 5 0.806 0.829
Total 16 0.813 0.834

CPX/0SCE, clinical performance examination/objective structured clinical examination.
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Tahle 2. The correlation between pre-assessment learning activities and mechanism factors

Pre-assessment learning activities

Mechanism factors

Cognitive Meta-cognitive Total
Written exam
Personal 0.342* 0.394* 0.417*
Interpersonal 0.343* 0.361* 0.392*
Environmental 0.272% 0.352% 0.347%
Total 0.395* 0.461% 0.479*
CPX/0SCE
Personal 0.378* 0.341* 0.379*
Interpersonal 0.443" 0.370% 0.447%
Environmental 0.392¢ 0.315* 0.388%
Total 0.514 0.428% 0.508*

CPX/0SCE, clinical performance examination/objective structured clinical examination.

*p<0.05.

Tahle 3. The multiple regression analysis between pre-assessment learning activities and mechanism factors

Variable Written exam CPX/0SCE

B B t-value p-value B B t-value p-value
Cognitive
Personal 0.280 0.217 3.139 0.002 0.224 0177 2.641 0.009
Interpersonal 0.208 0.191 2.456 0.015 0.270 0.235 3.217 0.001
Environmental 0.095 0.100 1.367 0.173 0.238 0.241 3.622 <0.001
F. R, R, adjusted R’ 14.702*, 0.407, 0.166, 0.154 25.877*, 0.514, 0.264, 0.254
Meta-cognitive
Personal 0.527 0.267 3.980 <0.001 0.334 0.193 2.715 0.007
Interpersonal 0.221 0.133 1.767 0.079 0.279 0.179 2.274 0.024
Environmental 0.282 0.196 2.769 0.006 0.237 0177 2.495 0.013
F, R, R, adjusted R’ 20.994*, 0.471, 0.222, 0.211 25.877*, 0.430, 0.185, 0.174
Total
Personal 0.836 0.279 4.189 <0.001 0.525 0.190 2.784 0.006
Interpersonal 0.438 0.176 2.356 0.019 0.596 0.238 3.144 0.002
Environmental 0.355 0.164 2.329 0.021 0.459 0.215 3.141 0.002
F, R, R’, adjusted R’ 23.232*, 0.491, 0.241, 0.231 24.859*, 0.509, 0.259, 0.249

CPX/OSCE, clinical performance examination/objective structured clinical examination.

*p<0.05.

54  http://www.kmer.or.kr

Korean Medical Education Review 2019; 21(1): 51-58



ojstmEt H21H 15 B4 A4 2 Heel] B o 849 o

R
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Ap=0004)oIM = Aol 2 Bgla, BrIAFeIA o gkek vl o] koLt 45hA SMISS TrIAFR ATIAE 1] olrk

dehdoal Lok A7 IAGE vlad o g7 ouEEe] S YATHp=0.354). stelacld= 35hd SPYEE 7] (p=0.017)7}

Tahle 4. The differences in the pre-assessment learning activities and mechanism factors for summative assessment between 3rd and 4th year students

. Degrees of
Variable Category 3rd year (N=121) 4th year (N=108) t-value frgeedum p-value
Pre-assessment learning activities
Cognitive Written exam 22.34 +3.42 23.63+3.63 -2.763 225 0.006
CPX/0SCE 21.07+3.87 23.90+4.07 -5.341 222 <0.001
Meta-cognitive Written exam 34.54+5.24 35.91+5.58 -1.896 224 0.059
CPX/0SCE 33.31+5.36 35.94+5.56 -3.601 222 <0.001
Total Written exam 56.92+7.72 59.54+8.48 -2.415 222 0.017
CPX/0SCE 54.32£8.26 59.82+£9.06 -4.713 218 <0.001
Mechanism factors
Personal Written exam 21.92+2.91 22.39+2.65 -1.275 227 0.203
CPX/0SCE 21.41+3.25 22.65+3.01 -2.997 226 <0.001
Interpersonal Written exam 18.72+2.8 20.03+3.59 -3.090 226 0.002
CPX/0SCE 18.38+3.35 20.06+3.55 -3.677 226 <0.001
Environmental Written exam 17.34+3.46 20.02+3.57 -b.765 227 <0.001
CPX/0SCE 16.40+3.82 19.26+3.92 -5.560 225 <0.001
Total Written exam 57.93+6.92 62.40+8.06 -4.538 226 <0.001
CPX/0SCE 56.17+£8.04 61.99+9.90 -5.452 223 <0.001

Values are presented as mean +standard deviation. Independent t-tests conducted for comparisons between 3rd and 4th year. The p-value <0.05 was
considered to be statistically significant.
CPX/0SCE, clinical performance examination/objective structured clinical examination.

Tahle 5. The differences of the pre-assessment learning activities and mechanism factors between written exam and CPX/OSCE in 3rd and 4th year students

3rd year (N=121) 4th year (N=108)
Variable Category Mean + SD t-value df  pvalue” Mean +SD t-value df p-valug”

Pre-assessment learning activities

Cognitive Written exam ~ 22.35+3.44 4.228 17 <0.001 23.66+3.60  -0.919 103 0.360
CPX/0SCE 21.03+3.89 23.90+4.07

Meta-cognitive Written exam  34.53+5.25 2.934 115 0.004 35.96+5.61 0.055 105 0.956
CPX/0SCE 33.25+5.38 35.94+5.57

Total Written exam  56.89+7.68 4.140 113 <0.001 59.64+8.58  -0.371 102 0.711
CPX/0SCE 54.23+8.30 59.82+9.05

Mechanism factors

Personal Written exam  21.92+2.91 2.425 120 0.017 22.35+£2.63  -1.628 106 0.106
CPX/0SCE 21.40+3.25 22.65+3.01

Interpersonal Written exam  18.72+2.80 1.567 119 0.120 20.03+3.59  -0.122 107 0.903
CPX/0SCE 18.38+3.35 20.06+3.55

Environmental Written exam  17.35+3.47 3.507 119 0.001 20.07+3.54 2.905 106 0.004
CPX/0SCE 16.40+3.82 19.26+3.92

Total Written exam  57.97+6.93 3.768 118 <0.001 62.42+7.90 0.931 105 0.354
CPX/0SCE 56.17+8.04 61.97+7.90

CPX/0SCE, clinical performance examination/objective structured clinical examination; SD, standard deviation; df, degrees of freedom.
“Paired t-tests conducted for comparisons between written exam and CPX/OSCE. The p-value <0.05 was considered to be statistically significant.
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