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SA.QS. UW.IBadna losudisau

HOUo : Basic principles of assessment

Basic Principles of Assessment

W, LAAFANE loTNHSHT
ANAIAARANERNS AUSUNNYANEASASIIANIIUA

NANINYIRINARA

Assessment

» The process of documenting, usually in
measurable terms, knowledge, skills,
attitudes and beliefs.

Assessment drives instruction.
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“Purposeful assessment
drives instruction and affects

learning.”

Wisconsin’s guiding principles for teaching and learning

Objectives

Y v o
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Outline

Assessment and instruction

Basic considerations in planning an
assessment

Guidelines for effective assessment
Choosing assessment methods

A Research Study

124 university students age 18 — 24 years
Subject: English reading comprehension
2 X 3 groups

Two learning approaches

— Group A: Study, Study
— Group B: Study, Test

Three testing times: 5 min, 2 days, 1 week

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55.
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A Research Study

180 university students age 18 — 24 years
Subject: English reading comprehension
3 X 2 groups

Three learning approaches

— Group A: Study, Study, Study, Study

— Group B: Study, Study, Study, Test
— Group C: Study, Test, Test, Test

» Two testing times: 5 min, 1 week

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55.

The Benefit of Testing

» Repeated testing is an effective learning
strategy to promote long term memory.

 Self-test should be done early.

Karpicke JD, Butler AC, Roediger HL. Metacognitive strategies in student
learning: Do students practise retrieval when they study on their own?
Memory 2009, 17(4): 471-9.

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55
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Assessment and Instructional Process

* Placement

— Aims at determining the readiness of students for the
planned instruction

* Formative

— Aims at providing feedback to students and teachers
concerning learning successes and failures

« Summative

— Aims at determining the extent to which instructional
goals have been achieved; used primarily for assigning
grades

Medical Council of Thailand

Core Competencies (2012)
WOAHAE ARG AMEITH LAZITUTITNUYINIZITN Professional
habits, attitudes, moral, and ethics
winwelun5easLasaS19FNNKGAIN Communication and

interpersonal skills

AN NF 1% Medical knowledge

N13UFUIagUae Patient care
ﬂ’]iﬂ’%”l\‘iLﬂ%qulﬂ’IWLLaxinQﬂﬂ’lw Health promotion and health
care system

ﬂ']’iﬁﬁu%’]FI’J']84ﬁ']NTiﬂ“/l’]ﬁ“&i’l%WEl&i']\WllaLﬁaﬂ Continuous

professional development
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Activity

*  TWonasdusiaznga denussananas n3sn1sussiiin
n193euglwingUssasAsiolui

1. WoR%hHY AMEIIN A38555H
vinwelunnsioans
Finwen1suUanan1snIIaRwAnNLAN
Hinwensravaanisiiensiasnunlsn
N1SHIIATNFININ
NNELAITNAIWBIAIHEINITON1GIL1 TN

(1981 5 wI7)

Criteria for Good Assessment

Validity

Reliability (Reproducibility)
Equivalence

Feasibility

Educational Effect
Catalytic Effect
Acceptability

Norcini J, et al. Criteria for good assessment: Consensus statement and recommendations
from the Ottawa 2010 conference. Med Teach 2011: 33 (3) 206-14.
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1. Validity

* The extent to which an assessment
instrument measures what it intends to
measure

« The degree to which evidence and theory
support the interpretations of test scores
entailed by the proposed uses of tests

Validity Threats

» Construct Underrepresentation

The degree to which a test fails to capture
important aspects of the construct. The test does
not adequately sample some parts of the content

 Construct-Irrelevant Variance

The degree to which test scores are affected by
processes that are extraneous to its intended
construct

AUEAUITUIAAAUNSANTINGNFERSAVAW (FAAI) ATUIWNYAERSASS1BWE1U1A Tel. 02-4199978, 02-4196637 n
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Examples

Vocabulary or sentence structures are too
difficult

Inadequate time
Teachers’ bias in rating/scoring
Students’ access to test item pool

2. Reliability

» Consistency of test scores

— If we test the students/residents again, will
they get the same scores?

n AUEANUITUIAAAUMSANKINGIMERSAVAW (FIFID) ACUEIWNYAARSASS1BWeUa Tel. 02-4199978, 02-4196637
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Classical Test Theory

T=0+e

T = True score
O = Observe score
e = Error

Error

» Systematic error
» Random error

AUEAUITUIAAAUNSANTINGNFERSAVAW (FAAI) ATUIWNYAERSASS1BWE1U1A Tel. 02-4199978, 02-4196637
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Random Error

» Impact scores in an unpredictable manner

» Causes
— Fluctuation in memory
— Variations in motivation
— Variations in concentration
— Carelessness
— Luck in guessing

Reliability of Test Scores

Reliability coefficient / Reliability index

Indicate the consistency of test scores
from one measurement to another

Range: 0 — 1
High values: highly consistent test scores

“ AUEANUITUIAAAUMSANKINGIMERSAVAW (FIFID) ACUEIWNYAARSASS1BWeUa Tel. 02-4199978, 02-4196637
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Reliability of Written Tests

Test-retest method
Equivalent-forms method
Test-retest with equivalent forms
Internal consistency

Internal Consistency Reliability

 Split-half method

2r
Reliability = T+ 7

r = Reliability for half test

» Kuder-Richarson Formula 20 (KR-20)

An average of all split-half coefficients when the test is
split in all possible ways

AUEAUITUIAAAUNSANTINGNFERSAVAW (FAAI) ATUIWNYAERSASS1BWE1U1A Tel. 02-4199978, 02-4196637
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n = number of items

Var = Variance of the whole test

p = Proportion of people passing the item
= Proportion of people failing the item

How Much is Enough?

* Depends on test scores uses

— High-stakes exam: 0.9 or higher
— Medium-stakes exam: 0.80 — 0.89
— Low-stakes exam: 0.70 — 0.79

“ AUEANUITUIAAAUNSANKINGIAERSAVAW (FIFID) ATUEIWNYAARSASS1BWEUa Tel. 02-4199978, 02-4196637
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Improving Reliability

Increase the number of test items
Adjust item difficulty to obtain larger
spread of test scores

Adjust testing conditions to eliminate
interruptions, noise, and other disrupting
factors

Eliminate subjectivity in scoring

Spearman-Brown Formula

o kry
Te = 14+ (k—1)ny

* . = Reliability of a test “k” times long
* r, =Reliability of the original test
« k = factor by which test length is changed

AUgAUITUIAANUNISANKIINGIAANSAVIW (FFD) ACUEIWNMANSASS1WEIUA Tel. 02-4199978, 02-4196637 n
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Example

Original test = 10 items, KR-20 = 0.67

What is the reliability if the test is lengthen
to 20 items

K=2
r = 2(0.67)/[1+(2-1)(0.67)] = 0.80

3. Equivalence

* ANSARFDURIVALABINWAUBNANBITEAUABLILULAEING NAR
FOUNKATIIAT LARSLWWNLAEULALI N LE
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4. Feasibility

AN dululazein1sangau

The assessment is practical, realistic, and
sensible, given appropriate contexts:
Time

Money

Expertise

Administration

5. Educational Effect

o msUssifinnavunszgulviseuinsseuslwsesiainseuw;
..educational benefit
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6. Catalytic Effect

* ArsUsziiuNanalvifinn1sinnazasnisaaululdly feedback
\WBFI19 NIBFIFTH NIDARUABWBNITIEBIIBIRNANYN

7. Acceptability

* {iAe1989 (stakeholders) NavinALEaNaNAN1TUIZLEY

7
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Guidelines for Effective Assessment (1)

1. Effective assessment requires a clear
conception of all intended learning
outcomes.

. Effective assessment requires that a
variety of assessment procedures be
used.

. Effective assessment requires that the
instructional relevance of the procedures
be considered.

Gronlund NE. Assessment of student achievement, 7t ed. Boston, MA: Pearson education; 2003.

Guidelines for Effective Assessment (2)

4. Effective assessment requires an
adequate sample of student performance.

5. Effective assessment requires that the
procedures be fair to everyone.

6. Effective assessment requires the
specifications of criteria for judging
successful performance.

AUgAUITUIAANUNISANKIINGIAANSAVIW (FFD) ACUEIWNMANSASS1WEIUA Tel. 02-4199978, 02-4196637 “
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Guidelines for Effective Assessment (3)

7. Effective assessment requires feedback
to students that emphasizes strengths of

performance and weaknesses to be
corrected.

8. Effective assessment must be supported
by a comprehensive grading and reporting
system

Assessment Approaches

N

Miller’s Pyramid

“ AUEANUITUIAAAUMSANKINGIMERSAVAW (FIFID) ACUEIWNYAARSASS1BWeUa Tel. 02-4199978, 02-4196637
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Tazas Miller’'s pyramid

. miefamanlunisuszfiveadia (criteria for good
assessment)

) Lﬁ&ﬂ%%ﬂﬁﬂﬁiquqﬂixmﬂ"lﬂ”ﬁ”’;ﬁlm’mﬂi:ﬂé’mwﬁ'wa’lﬂ'i

Summary

Assessment and instruction

Basic considerations in planning an
assessment

Guidelines for effective assessment
Choosing assessment methods
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Iramaneerat C. Validity threats [Thai]. Medical Education Pamphlet 2006; 2(9): 1.
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Iramaneerat C. Reliability: Part I [Thai]. Medical Education Pamphlet 2006; 2(10): 4.

Iramaneerat C. Reliability: Part II [Thai]. Medical Education Pamphlet 2006; 2(11): 4.
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S@. AS.UW.Badnad losutisau

HOUo : Standard setting

Standard Setting

SA.UNABAANG LasHAISHY
AAIYIARLANERS

ANSUNNY ANTASASSITNYIUA

Standard

« A score that is set to be a boundary
between those who perform well enough
on the test (pass) from those who do not
(fail).

« Standard = cutpoint
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Obijectives

* \HaAUFANITUIIBBUET HLd18UIHAINITA

—vanfsAnadidyzasnisnanmeiiiwlagnea

—vanfsausangainsnanmriulagnaag

—gnfag9iBn1ssnaTiIwlaagateas1NsE

— AN UNUNHIBATHBU FIBTENTS modified Angoff
method Twnssauinuiiedaslaodionanzas

Outline

» Basic concepts

» Steps in setting standards
— The type of standard
— The method
— Selecting judges
— Standard setting meeting
— Calculate the standards
— Checking the standards
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Basic Concepts

» A standard is an answer to the question,
“How much is enough?”

* The classification of examinees into two
groups can result in two types of wrong
decisions

— False positive: Passing an examinee who
should fail the exam

— False negative: Failing an examinee who
should pass the exam

Judgment

Made by qualified judges

Meaningful to the persons who are
making the decision

Made in a way that takes into account
the purpose of the test
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Steps in Setting Standards

. Deciding on the type of standard

. Deciding on the method for setting
standards

. Selecting judges

. Holding the standard setting meeting
. Calculating the standards

. Checking the standards after test

1. Types of Standards

« Absolute standard
e Relative standard
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Absolute Standard

» The standard is fixed, based on specific criteria
of performance, but may undergo periodic re-
evaluation of the standard

» Strengths
— A standard is known in advance

— A stable performance level is required to pass the
examination => content-related standard

— Provide clear feedback to examinees

— Nobody has to fail the exam if their knowledge/skills is
adequate for the purpose of the exam.

— Promote a collaborative learning environment.

Relative Standard

» The standard is set in reference to the
group of examinees. The resulting
standard may be reasonable providing a
representative heterogeneous group.

» Strengths

— The failure rate is stable, which in someway is
easy for curriculum management
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2.Methods for Setting Standards

1. Test-centered methods
2. Examinee-centered methods
3. Compromised methods

Test-Centered Methods

« The judges set standards by reviewing the
test items and provide judgments
regarding the “just adequate” level of
performance on these items.

— Angoff's method
— Nedelsky’s method
— Ebel’s method
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Modified Angoff's Method

* The judgment

— The probability that a borderline examinee
would answer the test item correctly

* The passing score

— The sum of all the probability of correct
answers for all items on the exam

Modified Angoff's Method (2)

ltem Probability
1 0.8
2 0.6
3 0.4
4 0.5
5 0.5
Passing score 2.8
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Nedelsky’'s Method

* The judgment
— How many options a borderline examinee can
eliminate from choosing in an item
* The passing score

— The probability of correct answer for an item =
1/(the number of options not eliminated)

— The passing score of the test = the sum of all

the probability of correct answers of all items
on the test

Nedelsky’'s Method (2)

tem A B C D E Not eliminated Probability

X X X 2 1/2 =0.50
3 1/3=0.33
4 1/4 =0.25
2 1/2=0.50
3 1/3=0.33

Passing score 1.91
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Ebel’s Method

* The judgment
— What is the level of difficulty of an item?
» Easy/Medium/difficult

— What is the level of importance of that content
in clinical practice?
» Essential/Important/Acceptable/Questionable

— The probability that a borderline examinee will
answer an item in each category correctly

* The passing score

— The sum of all the probability of correct
answers for all items on the exam

Ebel’'s Method (2)

Easy Medium Difficult
Essential 0.95 0.85 0.80
Important 0.90 0.75 0.60
Acceptable 0.85 0.60 0.40

Questionable 0.55 0.45 0.35
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Ebel’s Method (3)

Difficulty Importance Probability
Easy Essential 0.95
Easy Importance 0.90

Difficult Essential 0.80
Difficult Acceptable 0.40
Medium Acceptable 0.60

Passing score 3.65

Examinee-Centered Methods

* The judges set a standard by reviewing
the overall performance of examinees and
determine who should pass and who
should fail. The scores of examinees are

reviewed and the passing score is set
based on these judgments

— Borderline-group method
— Contrasting-groups method
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Borderline-Group Method
* The judgment

— ldentify examinees who are “borderline”

* The passing score
— The median score of this “borderline group”

Contrasting-Groups Method

* The judgment

— ldentify examinees who should “pass” and
those who should “fail”

* The passing score

w b

FuulnAnu
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Compromised Method

« Combining relative and absolute standard
setting methods

— Hofstee method

Hofstee Method
* The judgment

— Minimum failure rate

— Maximum failure rate

— Minimum passing score

— Maximum passing score
* The passing score

— The intersection of test scores curve with
diagonal line drawn from upper left to lower
right corner
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3. Selecting Judges

* The number of judges
* The qualification of judges

4. Standard Setting Meeting

 Discussion of the purpose
of the test, the
characteristics of
examinees, and the
nature of competence.

Explanation of the method
and practice before the
real standard setting
procedure.
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5. Calculating Standard

* Qutliers
 Errors of the cutpoint

Do we have to care about error?

» True score theory

— Each student has a true score, a hypothetical
value representing a score free of error.

— If we test a student repeatedly, the average of
the obtained scores would approximate the
true score, with a standard deviation of SEM.

AUEANUITUIAAAUMISANKINGIERSAVAW (FIFID) ATUEIWNYAARSASS1BWeUa Tel. 02-4199978, 02-4196637



[ASINSoUSUIBIUAUR 1§09 Assessment workshop for clinical teachers 17 - 19 Mar 2021

SEM

SEM = SD\[(1-7)

SD = standard deviation
r = internal consistency reliability

1SD (more spread of score): higher SEM
Tr (more accurate measures): smaller SEM

6. Checking Standard

» Stakeholders’ acceptance of the results

» Relationship with other markers of
competence

 Prediction of future performance
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Summary

» Steps in setting up a standard
1.Deciding on the type of standard

2.Deciding on the method for setting
standards

3.Selecting judges

4.Holding the standard setting meeting
5.Calculating the standards
6.Checking the standards after test

"It does not matter how slowly you
go, as long as you do not stop."

Confucius
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Iramaneerat C. Passing standard: Part I [Thai]. Medical Education Pamphlet 2006; 2(1): 3.
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Iramaneerat C. Passing standard: Part II [Thai]. Medical Education Pamphlet 2006; 2(2): 2.

v 1
Annnssanausidevsiny (passing standard) (Rawi 2)
a o ar o 4
TAANA laINismg

g o aa o - . PN o v oo ax o o g
quﬂﬂqqﬁ\lumquﬂﬂLLuquQﬁﬂqﬁ‘mﬂLﬂm‘mﬂ@uNquiﬂﬂwqqﬁ‘mqmqmﬂﬁﬂuﬂiﬂj@ﬂu AENITENLN U NI UL UL UENRNNE

£
o

&mFunsaau multiple-choice questions TanansdiFannsiinuansnlsziiuanuiavilurasnisneude savusazde

1% og/l o 1 algl 1% og/l o A
Qﬂiﬁ NNFFAILNEUTHIULLLHUI2Na LAY 3 TUARUNANAS
o o a . P . . o o ! 9 A o o A o
1. TTUANWOUSUYBIUNLTEU ANULAW” (borderline examinees): 1N L‘a“f-‘_lusluﬂquﬂ’mL@uuﬂﬂuﬂLiﬂuﬂuﬂmugm’mﬂ’m’]m
. ' w WY, o o My, o o e v A e o o qu . P
BETTWNIN “El'allﬁ"].liﬁ‘ nu ﬂﬂﬂ?uiuim uﬂLﬁ‘ﬂuﬂf‘lNuNﬁ']']llqﬁj‘vl,ﬂ\lllWﬂWﬂmﬂqqqﬁ‘ﬁqzmﬁﬂuiuﬂ@UNquiﬂﬂﬁqﬁﬂuqﬂiq
1@ Y [ & v a % % Ny o :/l '8 1 % [
LLmﬂNﬂ']WNQVLNH'HH@uﬂqqqﬁﬂqzmﬁﬂuiﬂﬂﬂumﬂimiﬁﬂiﬂﬂﬂl@ﬂﬂﬂﬂ ﬂmzﬂﬁ‘?ﬂﬂq?m\nﬂm"mﬂﬂuN']um'ﬂﬂﬁ‘xuﬂﬂﬁmz
o U b3 d’l ] o U d’l a tﬂl 3 o U d’l = Y lﬂl =
°l|'a\‘]uﬂLﬁ‘ﬁuiuﬂquﬂquL@uu'ﬂﬂq\?ﬁmlﬂuqq eLuLu'FJW]Q“Tﬁ‘VWHﬂ’]MﬂU uﬂLﬁ\ﬂuﬂ@‘Nuﬂ(ﬁ\uﬂqquqﬂuwﬂ\?im LLﬂvaNN

A r_'ll :/l d’l o P d’l L ! ! =< o a a d‘ L Y o d‘ o
mmﬂuwaﬂm ﬂluﬁ]'ﬂuu'ﬂ’mﬂWVLWQWFJ"IIHM’]T]'H’W’]‘E‘EILLﬁ]ﬂzﬂquuﬂﬂ’]WﬂIﬂ\?uﬂLﬁ‘ﬂu@ﬁ‘\‘i‘ﬂﬂ’m’]ﬁ‘ﬂLﬁﬂg@ﬂmﬁuﬂ’]i‘gﬂ@ﬂ

|
v v A

Winglunquiin Fauaudn uiaussenadnrnizaesin Gauauiie) aminerlsld uasinezlsldls Siesezlating T
o 3
iraeazlafing
2. Winssunisusiazvinuiansnundeasuusavde uazdn@udninFaunuiduiazilenanaudesaugnanniias
= :// dgl o % ada ¥ o o ] Qdd‘ | dl ] ada v o A
Wenle dupauilanunsnni lfnateiisaeiu nuaasnfaatdaniuiuniuaiaunn 2 38H0anis Ae
2.1. Angoff's method: lifananstiszynminiinFauaiuidu 100 Awindeasudeii azlinizauiaunnay
% % n’/’ A ] | ‘d‘ o a b3 % % n’/’
faaeudatiugn (earnuhanuninGouauiduseudeasudaiugn)
2.2. Ebel's method: lfiananatiasnmnauaniszinniagauniumnudiAtyaeaianiuazauaaugndie
% U ¥ 1 1 o a % o v a o a ldl ldl
rasdeanuuarsrydnludeasuusarngu wntinBouaudy 100 AuindeseuariinFaui auinaugn

udaaniuliianasdivansandeasuusacdeudodntszinmidinlungu faatngigu

ANNEINNEE Ntd 11UnA9 £
AYNAATY
AATNIN 95% 85% 80%
AATUNAAIT 90% 75% 60%
AAnytias 80% 55% 35%
AAnytiaauin 50% 30% 20%

' o

£2
3. NTAMN T AaUNNBAMTUTe AU

3.1. Angoff's method intusirnuAeranaaspuaziiiuresnIneudeaauusiazdagn

ltem 1 2 3 4 5 Passing score
Probability 0.95 0.85 0.30 0.40 0.70 3.20
3.2. Ebel’s method \NEUTiNIUABNATINT B (fiﬂmu%musl,ul,wi@xﬂ@iu X mm‘m%Lﬂummmm'au%mugﬂ

v v
dviudeasylunguiin)aindeaeudic 12 ngu

AYNENNSNE 418l dunans £1n
AYNAATY (24 din) (15 4in) (11 4a)
AATNIN (15 dia) 95% x5 | 85%x5 | 80%x5
aAtynanls (20 dia) 90%x10 | 75%x7 | 60%x3
AnAnytias (10 dia) 80% x5 | 55%x3 | 35%x2
aArytiaanin (5 9a) 50%x4 | 30%x0 | 20%x 1
Passing score 37.6

AUEANUITUIAAAIUMSANKINGIMERSAVIW (FIFD) ATUEIWNYAARSASS1BWE1Ua Tel. 02-4199978, 02-4196637 “



[ASIN1SoUSUIBIUAURA 1309 Assessment workshop for clinical teachers 17 - 19 Mar 2021

Iramaneerat C. Passing standard: Part III [Thai]. Medical Education Pamphlet 2006; 2(3): 1.
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2. 3531A51¥%Yd9U MCQ

L%

AIUITAUNNUDEBUIIBUD (Item statistics)

1. A1ANNYING18UBITRERU (Item difficulty : p)
2. A9IUNRIBUNVBIVDFBYU (Item discrimination : r)
3. UsLANSAINVBIAA29 (Distractor functionality)

«
=
. U

\uwv

2. 3531A51¥%v9d9U MCQ

%4

favsdannmdasoutisatiu (Test statistics)
1. AAnuiisssuusanndaniely
(Internal consistency reliability : KR 20 )
2. Standard deviation and mean
3. Average difficulty
( 4. Average discrimination
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«
=
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AUIBANINVBEBU MCQ 51898

(Item statistics)

()

«
«
. N

\wwu

AIAINYINI18YIUBEDU (Item Difficulty)
flo dndumesiunuauiineudetugnainauisnun (o)
C = number of examinees with

a correct answer

| = number of examinees with

incorrect answers
 Ideal: 0.45 - 0.75

» Good: 0.76 - 0.91
» Acceptable: 0.25-0.44

5\ » » Problematic: < 0.24 or > 0.91

AUEANUITUIAAAIUMSANKTINGIMERSAVIW (FIFD) ATUEIWNYAARSASS1BWE1UA Tel. 02-4199978, 02-4196637



[ASIN1SoUSUIBIUAURA 130 Assessment workshop for clinical teachers 17 - 19 Mar 2021

ﬁl']é']uqﬁ]ﬁ'] LLUﬂ?l@Q‘?JIE]ﬁE)U (Item discrimination : r)

g ANNANNTAVDIURADUNLENEADUNINILAL BB UBDNIINAY

« Point-biserial correlation (r)

Mp = Mean score of examinees with a correct answers
Mg = Mean score of examinees with incorrect answers
SD = Standard deviation of test scores

p = Proportion of examinees with a correct answer

g = Proportion of examinees wit