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Assessment in Outcome-Based Education

SunJulm

Department of Medical Education, Pusan National University School of Medicine, Yangsan, Korea

Assessment plays a vital role in outcome-based education (OBE). This article describes the characteristics of as-
sessment and appropriate assessment instruments for measuring learning outcomes in OBE. Assessment in
OBE needs to be formative, continuous, and frequent. Miller’s pyramid is useful for selecting the appropriate as-
sessment instruments to reflect a specific outcome; different methods can be applied to evaluate one outcome.
Outcomes and competency mean that student must ‘do’; therefore, performance tests are emphasized. Qualita-
tive methods as well as quantitative methods are used to evaluate the outcomes of areas such as professional-
ism or ethics. An absolute criterion-based standard is usually applied to decide whether students pass or fail,
but the decision should be based on gathering value judgments and reaching consensus. Active participation
of faculty members and students in assessment is crucial.
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Table 1. A comparison of the assessments in structure- and process-based versus outcome-based education

Assessments Structure- and process-based Outcome-based
Purpose Summative Formative
Frequency Intermittent Continuous, frequent
Methods No consideration for outcomes Match assessment methods with specific outcome
Single measure, usually written test Multiple measures for a competency
Measurement component Knowledge acquisition Knowledge application, performance in real-world setting
Property Usually quantitative Qualitative and quantitative
Standards Relative, norm-referenced Absolute, criterion-based
Engagement Teacher Student and teacher
4 Wb =87 SIS drjael Zael uteh et A ol ik 42 Eakshe A0 A gk Ao} brlglek
7hEom S b |Folt S & A RI A FHES 2O IS Bshe 88 PHY 4 90 HDavis etal, 2000)
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al., 2003).

1. 7o
o AHHCIHE BPE 7P BRotel Jera 2e
A IS A ASFATE A LA S (written assessments)-S 2|41 2] S]AF
= M3z A S WS Siotol AHRelo] e
SLAASH AT A1FE-8Hmultiple-choice of questions, MCQ)

L=
& 80 2 A3 Sltk ABABE A1 o] 5 el o

| 2&

e e A a1 el s
59 dF= Frisplol S-St Zﬂiﬂ (Checkhst)
2| & (rating scale) ] W' 0. 2 W75t SHAY ol A 3] =Y
7] 9igk fahe) whlol gk 314 7+ A}o| o) AIZIEE 9
3p7] off: Tdo] Slrk EEZE] L (portfolio)= Y 8-

Korean Medical Education Review 2013; 15(1): 25-30

(logbooks) & FEZ] 6 o} GAlH} EHes] SPEES] ZHES 7]
34 A BAARA AV gon o] e 7152 3
ZAA] wEgkahA] oh2 Tido] Qltk =t AF71% 7 Hpeer and self-
assessment)+= WH71} S| AFES 4= glom =9} 9,]/\]-_/,\_
S71eE Wl ol f-8shut AR =g ghsly] fleiAle &

o] a3ty A5 7|H o 2 §F W-83H 2] 240 xdxﬂgmo]ng
o} H7phHe Melst of 24512} 5= /H_L]—g] E Ao ghat
w ok she 2+ W7 o] Aok, w-Sof A-est o) 11

] otof & Zlolk

HO X
H=

Al
et 58 4

2, ‘duto] 2 FIHEHH

Shumway et al. (2003)& §E2J8t1.5818] AAHZ 5ol
Millere] 7} sfeba] =} JahE cidste] Brp S Alelsh
R AN A Sk

Miller (1990)+= 82 H7|5}= E-4of| whe} o= Zl(knows),
o157 ok SH= A1 o= Aknows how), o8] Sjof 142
H05=1= Zl(shows how), A 5= Z(does) & -5t B7FsfoF
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Observation
Portfolios
Logs

Does Peer assessment

Clinical and practical assessment,
Shows how P

e.g., OSCE
Knows how Written assessment
Knows Written assessment

Figure 1. The learning assessment pyramid. From Shumway, J. M., Harden, R.
M., & Association for Medical Education in Europe. (2003). Med Teach, 256),
569-584, with permission from Informa Healthcare. OSCE, objective structured
clinical examination.

Table 2. Recommended assessment methods for the 12 learning outcomes

olstug=t M15H 15

Attitudes/ethics, decision making, role of
Does doctor, personal development

Clinical skills, practical procedures, health promo-

Shows tion, communication, information handling
Knows how Investigation, management
Knows Medical sciences

Figure 2. The 12 learning outcomes matched for assessment purposes against
the most appropriate level of the Miller Pyramid. From Shumway, J. M., Harden,
R. M., & Association for Medical Education in Europe. (2003). Med Teach, 256),
569-584, with permission from Informa Healthcare.

Learning outcome

Assessment methods

What the doctor is able to do
Clinical skills
Practical procedures
Patient investigation
Patient management
Health promotion and disease prevention
Communication
Information management skills
How doctors approach their practice
Principles of social, basic and clinical sciences
Attitudes, ethics and legal responsibilities
Decision making, clinical reasoning and judgement
Doctors as professionals
Role as a professional
Personal development

OSCE, observation, logbooks, written examination

OSCE, portfolios and logbooks, observation, written examination
Written examination, OSCE, observation, portfolio

Written examination, OSCE, observation, portfolios

OSCE, portfolios, observation, written assessment

OSCE, observation, peer/self assessment, portfolio

Portfolio, OSCE, observation, written examination

Written examination, portfolios, observation, 0SCE
Observation, portfolio, peer/self assessment, OSCE, written examination
Portfolio, observation, written examination, OSCE, peer/self assessment

Observation, peer/self assessment, portfolio, OSCE, written examination
Portfolio, observation, peer/self assessment, OSCE, written examination

From Shumway, J. M., Harden, R. M., & Association for Medical Education in Europe. (2003). Med Teach, 256), 569-584, with permission from Informa Healthcare.

OSCE, objective structured clinical examination.
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(Shumway et al., 2003).
Davis & Harden (2003) A 14 =l M o] =385 5718t
AL 7yxs, 21554197 Hworkplace-based assessment) 2}
b A2 B ACHEIGIcE AR AR tjele] 4
Fgoll A FAgH7He] Peho = X[&201 F7p7h dojufn] wj=m s
59| 428 YA T 15}= Zlo|th Burch et al. (2006)-2
ol 4717t Z—‘.—Er'-%*u%‘ 7He AlRYEt A shE
%‘%‘3 oy} st557 I, 52
4 34 Bt AL, g E]E
< B47P7F S| shsEAlo] axAlo|ltiaL shyitt.
3}‘34 S0k ARkl thaf] 7|
W52 H7tol gt olsiE
l‘_f:—0]7] Sl A e PEEZLECHT% X34t D Q 7} 9ok (Norcini
& Burch, 2007).

Fll‘

Y

ofl et
ol
B
%

jale
~

o.
=

5y
12d
1o
_ls% f>
>
N

W 1%
rlo
JSE

. o
lo

o 7
jg
o mo,
b
£ 3
ol
_&
o

ledical Education Review 2013; 15(1): 25-30

Korean M



oletug=th M153 15

R A7le) b 0 2 4ae] X, Feol dfet
£o] 9 £8, 715 A Y 8ol oJgtizh o] 360° W7} 5o Sk
(Miller & Archer, 2010).

EEEe|ob BRAYY, PSS Lol 7120 iy
ol o R 24ap | ofele kg Wlw 4 ok EEE
B9 71 HEULE, 43100 Tt 7, Sherol ot e
351517 Htk Friedman Ben David et al. (2001)-2 A 3-49] L E
e G7HE fIal AAE A=, 1) 2EED 2 B
TAS 29| skl 2) Frlehe A7 A4St =

gslaL, 4) s /Ndsi, 5) 1 g &
Zpol| wisto] Alglst, 7) sAollA A==, 8) 7 A& 3t
11,9 Al=| et B A S S5, 10) A EAHE Rl

4. Z2|2t &ML Hrl HE
B2}e- od|(Brown Medical School)of| 4] 9714] &JZkof| tsf 3
Fe1-2- AbH R 1A} SHeH(Smith et al,, 2003). 37, OJAMAE
71e Dol oaka S AR BABAV HIH L 2 =
stato] HrFet 4= Qlivll, AA sfsteollA] sjFAL-S ot
‘f-_r uzs 4 %s}o% oA 5714 S BB A

Eﬂ@Ol‘iiE}l Eiﬁ}‘i‘iﬁk VA & S5 ol 4
W2 £ OSCEAY &
A, 7] A28k %1%945—??4%4\—%*01]*1 =S 915}
04 E—’Eﬁ} RS 2gson, o 2172z OSCE
oz .z:l7]-o].0ﬂ\;]. )dlzxﬂ 7]_,__,]61;(]
ﬁ‘(problem-based leanring, PBL) 5~
CQ, modified essay question (MEQ) =2 grlsksich
XJEJ st A S PBLEYA B bl
¥, OSCEAIES: 3 W7}s5ith
*j*oﬂ thet B7h= PBLOA] SH5aHA] EHIE
BV QG EEAE AT 7R PSS e
A *lﬁué} ATk oA, AF71914] - A7k - 7HQ1A] A7 S R
Qe sz} et 1Sk A,
AAE 2 AR2dA)7

L5

iom e
FL
mlo
OFH
:Oé

]
B
[
i

2

m_h
Ui?
S (N
=2 o e
i
o@ [‘IO
]l-ri {d
N
2

ot

=
=
ul

[e]

_12
1o

[
il
o o

r
l

=‘=Z

&
OPﬂ
rO
_I°|‘

-~ =

-

MK, T4,
3} Brekom, 4eIAtE] B 21
oL el AR B

o T

4
o 1 AP 58
o} z2aE,
of 5, A AL} Q)
24, 0SCESIA 2214 54 1% =
Rl 547} 7k sk o g A, BAlNA
o A 52 Hfafol o
2 A8 Aejohe SE 0 R, AL AR EE AWAFEA, A

o o 3]

=

A AR 531

P

Korean Medical Education Review 2013;

AN SR - 2kt

5. 7|Z=M % (Setting Standard)
Asjoll ERSREAE B AL YT B ES A
Folol 712448 AVgaH HAaKL of2}e ol ofefat 7
AL 7120 HE T 7| S arestolof gtk
7159] 582 Al & (relative/norm-referenced) 7|2} At} A
(absolute/criterion-referenced) 7|50 & H=3} 4= Qlc} Al

T s A@ A e 54 St HHES A
Sefol Le 7} 412 o] Lort elegel HAES weke)
7)+= o] th(Norcini, 2003; Ricketts, 2009).

71Z&AA ol Eka|Z ehajo] A HS-S At

S (fixed percentage method, relative method), F-2-9] 2 FEE
239 YR o 298 el F s BEe 1
£ I 22 YEeRY o] v]astE v my T (contrasting groups
method, examinee-centered absolute method), A|&53}2] -8
2 1185} 734 25 (borderline group) SHAYE-& o= qllar
3Z(Angoff)2} ol Hl(Abel)H(test-centered absolute method), A
ot Brp S A5 5 A Hofste 1l ] 9]
TH(Norcini, 2003).

ole} e 71244

]_
Ak, %‘*V‘O“ﬁﬂoﬂ/ﬂ

HN 1101'

7G|

&5p7] sl 7=
Z= 9lth(Boulet et al.,
24 Aol A8 Z el
AR Estol Hara|2 S A o 2 AgYe] 808
”ﬂuﬂoﬂfﬂi AR 2t %
45 Rojshan, mE 4|

o
o
o

ol
%
)
oo (HL

~ o
MN
N L
i
e 4>
50
r -
E]

°
=
J
ot of
i
=
& %
&=
@ = o N
rlr od
D)
o rie
e ox
(HUg.
Y
fr 2>
W e
o fo
i
ol
N
4o
o
pody
©
o

O 7 AA 7128 A
L} George et al. (2006)0]] 2|5}
e} BeHAI) 2ol Bolu,
=]

Tl

©
off
—
g
o

ol o
X

N

= 744 7]

14
[ o I
3 3
©

s

_u)

>,

2

=

Y,

oZi

Z=74=(cut-off scores)
Jofgof| A HE-S Kol
sol= @go] glon

T )tHCohen-Scho-

[
N
=
I
rE
™
Hu)
kY
oEL
=
{o
ﬂJIO ﬂ.|>‘ \1

oo
2
ol
LN
rlr
P
HN
2o
> &
ﬁ,
o
¢ R
o}-r[ r

H
oy
of

ol

2 Wistol HEsHs o] fefsheh o)
tanus & van der Vleuten, 2010).

g AEe) B, S B4, ool 54
iR e B el B S RS Ah
7R =5 SRR, FAE 0] AT =S PA|oh=A] AL
fjof 5}, oF5- ey atte v wstojok gth(Norcini, 2003).

okxl 111
ﬁ
Q2

ol

N
rhu

S aSE AP 8) B7HE AAA 2= Aldsk= 2
3

- AA oSt @ oA 7= Ak ale

http://www.ysmed.net 29



ImSJ + Assessment in Outcome-Based Education

ollA] 71ek o] molm, theat ke Amg o] Wte) B4
& Teiso] WAPIAIS e Hat gk

g Almg ol Bk SISl Ankgael dsto
w212 7] $15 Ao B ajo] Zhste] 2440 2 o] 2ol
Aok BIeh kS B71eb] SIshAI Hat Bhg S Aeska
e el Sl e 2 b A ke o
A A st

shu, ofA] W}mn

o]
=&

Itk 3y “HLE” O:]‘l'“"l J&E‘rﬁ I’Hiﬂi XEWW 715-% *}%
Aol

Jol gastey
kg5 o4 B74 ol
HAE Trh A ol

T

A
o

4
ch
ox.
o, rlo
0%
e
>
oy

o o
=
&
e}
2
d
offt _IEL_]

)
o
0%

o off
]

o, mlm
X
K3
)
o
2
',
_\;
RO
e
o
ok
T o
Jlm
S ol
=
e Ao
= j>_4
o 2
H oox
(i
o
Hoox
o
o2

L e
By o] Akl ofbq1 27 3]
o]

o

o)
oo 2
ok il
Lol oy ol oo @

5=

ol e &30 5l

Dy

_ olr)
ol
oL
2
]
o

=

%

2

H1

mlo

=

?1,
—-
rir
)
o> rE

i
3

pass
2

o
o
3L
i

ox,
J;
ojy
u)v
é
=
_1011
o
rlo
ofN
2
o
192

ok
o
oh

i,
gl
1o

2
1o
o
rEl
5y
HN
mlo
of.
J (-
of
o,
:qg
9‘11‘
k1
=
[
>,
u
ox,
=o£

O
o

I
o g
10 M
o e
2o
o
X,
iz %
g

iy
> o
> N
M oyo
H o
% g
ol ¥
5 N
N
IU.?L mlo
>§ o
T 4
o X

0 it
rsk

REFERENCES

Boulet, J. R., De Champlain, A. E, & McKinley, D. W. (2003). Setting defensi-
ble performance standards on OSCEs and standardized patient examina-
tions. Med Teach, 25(3), 245-249.

Burch, V. C, Seggie, J. L., & Gary, N. E. (2006). Formative assessment promotes

30 http://www.ysmed.net

olstug=t M15H 15

learning in undergraduate clinical clerkships. S Afr Med J, 96(5), 430-433.

Carraccio, C., Wolfsthal, S. D., Englander, R., Ferentz, K., & Martin, C.
(2002). Shifting paradigms: from Flexner to competencies. Acad Med,
77(5), 361-367.

Cohen-Schotanus, J., & van der Vleuten, C. P. (2010). A standard setting me-
thod with the best performing students as point of reference: practical
and affordable. Med Teach, 32(2), 154-160.

Davis, M. H,, Friedman Ben-David, M., Harden, R. M., Howie, P, Ker, J., Mc-
Ghee, C,, ... Snadden, D. (2001). Portfolio assessment in medical students’
final examinations. Med Teach, 23(4), 357-366.

Davis, M. H., & Harden, R. M. (2003). Competency-based assessment: mak-
ing it a reality. Med Teach, 25(6), 565-568.

Dent, J. A., & Harden, R. M. (2009). A practical guide for medical teachers (3rd
ed.). Philadelphia: Churchill Livingstone.

Friedman Ben David, M., Davis, M. H., Harden, R. M., Howie, P. W, Ker, J.,
& Pippard, M. J. (2001). AMEE medical education guide no. 24: portfoli-
os as a method of student assessment. Med Teach, 23(6), 535-551.

George, S., Haque, M. S., & Oyebode, E (2006). Standard setting: comparison
of two methods. BMC Med Educ, 6, 46.

Gruppen, L. D., Mangrulkar, R. S., & Kolars, J. C. (2012). The promise of com-
petency-based education in the health professions for improving global
health. Hum Resour Health, 10(1), 43.

Harden, R. M. (1999). What is a spiral curriculum? Med Teach, 21(2), 141-
143.

Harden, R. M. (2007). Learning outcomes as a tool to assess progression. Med
Teach, 29(7), 678-682.

Holmboe, E. S., Sherbino, J., Long, D. M., Swing, S. R,, & Frank, J. R. (2010).
The role of assessment in competency-based medical education. Med
Teach, 32(8), 676-682.

Miller, A., & Archer, J. (2010). Impact of workplace based assessment on doc-
tors’ education and performance: a systematic review. BMJ, 341, c5064.

Miller, G. E. (1990). The assessment of clinical skills/competence/performance.
Acad Med, 65(9 Suppl), S63-567.

Norcini, J., & Burch, V. (2007). Workplace-based assessment as an education-
al tool: AMEE guide no. 31. Med Teach, 29(9), 855-871.

Norcini, J. J. (2003). Setting standards on educational tests. Med Educ, 37(5),
464-469.

Ricketts, C. (2009). A plea for the proper use of criterion-referenced tests in
medical assessment. Med Educ, 43(12), 1141-1146.

Shumway, J. M., Harden, R. M., & Association for Medical Education in Eu-
rope. (2003). AMEE guide no. 25: the assessment of learning outcomes
for the competent and reflective physician. Med Teach, 25(6), 569-584.

Smith, S. R, Dollase, R. H., & Boss, J. A. (2003). Assessing students’ perfor-
mances in a competency-based curriculum. Acad Med, 78(1), 97-107.

Smith, S. R., Goldman, R. E., Dollase, R. H., & Taylor, J. S. (2007). Assessing
medical students for non-traditional competencies. Med Teach, 29(7), 711-
716.

Korean M

ledical Education Review 2013; 15(1): 25-30



