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HoUo : What is good assessment?

What is Good Assessment?

Wi \3nAnA lasndsnn
MATIFREANERS ANSUNNEAIERSASIIANEIUTR

anInenaening

“Purposeful assessment
drives instruction and affects
learning.”

Wisconsin’s guiding principles for teaching and learning

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.

Cherdsak.ira@mahidol.ac.th

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

Assessment drives instruction.

Outline

* Assessment and instruction

Basic considerations in planning an
assessment

Guidelines for effective assessment

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.

1
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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

Four Ways that assessment can

aid instruction
1. Student motivation

2. Retention and transfer of knowledge
3. Student self-assessment
4. Evaluating instructional effectiveness

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.

Cherdsak.ira@mahidol.ac.th

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)
WoAde 1AAR AMEIIN uazaTEaIINUITIIEN Professional
habits, attitudes, moral, and ethics
vinvelumsiaansuazasreduiuanIn Communication and
interpersonal skills
mwiﬁu_@m Medical knowledge
M3usuagUae Patient care
m‘iﬂ%“w,a%mj'amwLLaz‘izumj‘nmw Health promotion and health
care system
MIWAWIAHEHSaNI9iinInedneretiian Continuous

professional development

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

AUgAUITUIAAAUNMSANWINGIAMAERSIVATW (FIFD) ALUIWNGAIANSASS1BWEIUNa Tel. 02-4199978, 02-4196637
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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

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

4. Feasibility

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

* Time

* Money

» Expertise

* Administration

Cherdsak.ira@mahidol.ac.th

2. Reliability

+ Consistency of test scores

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

* Range: 0 -1
* High values: highly consistent test scores

3. Equivalence

* msdndauTidaLRgInwAuBNAnwISTAUT WS s R
douiwsinanan lanzuuniiiieuifsefiuwls

5. Educational Effect

o mavsznsauunsziuliiSeunfinateuslusosfiniebeuns
..educational benefit

3
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6. Catalytic Effect

o maUsaifinsanaldiAnnsinuazasmsdaululdly feedback
wiaashe niadustn viaaduaywmMIEewizaeRnAny

Practical guidelines

* Eight basic guidelines for effective
assessment

* 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.

Cherdsak.ira@mahidol.ac.th

7. Acceptability

* {iflg1dng (stakeholders) Monamdiofionanisusziin

Guidelines for Effective Assessment (1)

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

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

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

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

4
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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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SA.QS. UW.IBaENG losuisau

HoUo : How to choose assessment method?

How to Choose
Assessment Methods?

Fadnn lasumiFmd
MPATTARLANART AUTUNNEANAATATINENENLNG

WANINERE Wiina

Multiple-Choice Questions

» Selected Response Exam
— True/False
» Simple True/False items
* Multiple true/false items (K-type)
— One best response
+ Standard MCQ
* Extended matching items

Multiple-Choice Questions

* Limitations
— Cueing of correct answer
— Random guessing
— Testing of trivial knowledge
— Difficulty of development of good MCQ items

— Unable to assess psychomotor and other non-
cognitive abilities

cherdsak.ira@mabhidol.ac.th

Assessment Approaches

Does
Shows how
Knows how

Knows

Miller’s Pyramid

Multiple-Choice Questions

» Advantages
— Objective scoring
— High internal consistency reliability

— Strong research evidence to support its
validity

— Efficiency in testing and scoring

Constructed Response Items

» Constructed response items ask examinees
to create responses rather than select
answers from lists of possible answers.

1
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Comparison

Selected Response

Constructed Response

Measured construct

Concrete knowledge,
basic interpretation,
some applications

Complex cognitive
ability: problem solving,
interpretation, decision
making

Item construction Simple Complex

Cost of scoring Low Expensive

Type of scoring Objective Subjective

Rater effects No effect Significant factor
Reliability High Low

Adapted from Table 3.2 In Haladyna TM, Developing and validating multiple-choice

Test items, 3 ed. Mahwah, NJ: Lawrence Erlbaum Associates, 2004.

CR: Limitations

Difficult to develop and score

Inefficient exam format

Expensive
Subjectivity

Low reliability
Construct underrepresentation

Cannot assess affective or psychomotor

abilities

Face validity
Authentic
Holistic

Advantages

» Assessment of certain skills: decision
making, medical professionalism,
communication

cherdsak.ira@mahidol.ac.th
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CR: Strengths

+ Examinees’ responses are non-cued:
more authentic

+ Able to measure higher-order cognitive
tasks: application, analysis, synthesis, and
evaluation

* Motivation for clinical learning

Long case Examination

An examination conducted by assigning a
candidate to approach a patient under direct
observation of an examiner. The candidate
then collects information from history,
physical exam and provides diagnosis,
investigation, and treatment plan

Limitations

+ Expensive
+ Time consuming
+ Limited content validity: case specificity
* Low reliability
— Lack of objectivity

— Small number of cases
— Variation in case difficulty

2
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OSCE

+ Objective Structured Clinical Examination
» Assessment of clinical skills

— History taking

— Physical examination

— Communication skills

— Procedural skills

— Interpretation of medical investigations

— Ordering of medical treatment

OSCE

Limitations

— Expensive

— Time consuming

— Difficult to administer

— Many potential sources of CIV: SPs, raters,
cases, scoring sheets

— Construct underrepresentation

Performance Ratings

+ Advantages

— Typical performance assessment
— Motivation for clinical learning
- Inexpensive

cherdsak.ira@mahidol.ac.th

OSCE

+ Advantages

— Can assess clinical skills, technical skills,
communication skills

— Standardization of cases, observations
— Supporting research evidence

Performance Ratings

Ratings of learners’ performance based on

observing real-life practice by attending
faculty members

Performance Ratings

Disadvantages
— Subjective ratings
— Unstructured settings

— Adequacy of observation
— Low reliability

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

+ Asystematic collection of student work and
related material that depicts a student's
activities, accomplishments, and achievements
in one or more school subjects. The collection
should include evidence of student reflection
and self-evaluation, guidelines for selecting the
portfolio contents, and criteria for judging the
quality of the work.

Venn JJ..Assessing students with special needs, 2nd ed.. Upper Saddle River, NJ: Merrill., 2000

Disadvantages of Portfolios

» For summative assessment, students may
be reluctant to reveal weaknesses.

* Privacy and confidentiality of information
on portfolio

« Difficulty in verification of the materials
(plagiarism?)

» Workload (students, teachers)

* Low inter-rater reliability

Davis MH, Ponnamperuma GG. Portfolio assessment. JVME 2005; 32: 279 - 83.

WPBA: Advantages

+ Validity: assessment of “does” level

* |dentify students in needs of support early
* Provide feedback

* Create a nurturing culture

» Samples widely in many workplaces

+ Utilize a number of assessors

General Medical Council. Workplace based Aguide fori ion, April 2010.

cherdsak.ira@mabhidol.ac.th

Advantages of Portfolio

» Use multiple methods of assessment
 Take into account multiple assessors
* Integrate learning and assessment

» Can be used to assess attitudes and personal
development

+ Provide vital information for student diagnosis

Davis MH, P GG. Portfolio

JVME 2005; 32: 279 - 83.

Workplace-based Assessment

« A number of assessment methods, suitable for
providing feedback based on observation of
trainee performance in the workplace.

— Mini-clinical Evaluation Exercise (mini-CEX)

— Clinical Encounter Card (CEC)

— Blinded Patient Encounter (BPE)

— Direct Observation of Procedural Skills (DOPS)
— Case-based Discussion (CbD)

— Mulitsource Feedback (MSF)

WPBA: Limitations

* Low reliability

» Can be opportunistic

* Trainees may delay or avoid assessment
* Learner dependent and vulnerable

* Require time and training

 Bias due to the interaction between trainers and
trainees

General Medical Council. Workplace based A guide for impl ion, April 2010.
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HoUo : Validity

The metric of medical education

Validity: on the meaningful interpretation of assessment data

Steven M Downing

Context All assessments in medical education require
evidence of validity to be interpreted meaningfully. In
contemporary usage, all validity is construct validity,
which requires multiple sources of evidence; construct
validity is the whole of validity, but has multiple facets.
Five sources — content, response process, internal
structure, relationship to other variables and conse-
quences — are noted by the Standards for Educational and
Psychological Testing as fruitful areas to seek validity
evidence.

Purpose The purpose of this article is to discuss
construct validity in the context of medical education
and to summarize, through example, some typical
sources of validity evidence for a written and a
performance examination.

Summary Assessments are not valid or invalid; rather,
the scores or outcomes of assessments have more or less
evidence to support (or refute) a specific interpretation
(such as passing or failing a course). Validity is
approached as hypothesis and uses theory, logic and
the scientific method to collect and assemble data to

support or fail to support the proposed score interpre-
tations, at a given point in time. Data and logic are
assembled into arguments — pro and con — for some
specific interpretation of assessment data. Examples of
types of validity evidence, data and information from
each source are discussed in the context of a high-stakes
written and performance examination in medical edu-
cation.

Conclusion All assessments require evidence of the
reasonableness of the proposed interpretation, as test
data in education have little or no intrinsic meaning.
The constructs purported to be measured by our
assessments are important to students, faculty, admin-
istrators, patients and society and require solid scien-
tific evidence of their meaning.

Keywords  Education, Medical,
*standards, Educational
Reproducibility of results.

Medical Education 2003;37:830-837

Undergraduate/
measurement,

Introduction

The purpose of this paper is to discuss validity in the
context of assessment in medical education and to
present examples of the five types of validity evidence
typically sought to support or refute the valid interpre-
tations of assessment data.! This essay builds on and
expands the older and more traditional view of test
validity expressed in the first article in this series® and
extends the validity discussion into state-of-the-art 21st
century educational measurement.

Validity refers to the evidence presented to support
or refute the meaning or interpretation assigned to
assessment results. All assessments require validity

Department of Medical Education (MC 591), College of Medicine,
University of Illinois at Chicago, Chicago, Illinois, USA

Correspondence: S M Downing, University of Illinois at Chicago,
College of Medicine, Department of Medical Education (MC 591),
808 South Wood Street, Chicago, Illinois 60612-7309, USA. Tel.:
+1 312 996 6428; Fax: +1 312 413 2048, E-mail: sdowning@uic.edu

evidence and nearly all topics in assessment involve
validity in some way. Validity is the sine qua non of
assessment, as without evidence of validity, assess-
ments in medical education have little or no intrinsic
meaning.

Validity is always approached as hypothesis, such
that the desired interpretative meaning associated with
assessment data is first hypothesized and then data are
collected and assembled to support or refute the
validity hypothesis. In this conceptualization, assess-
ment data are more or less valid for some very specific
purpose, meaning or interpretation, at a given point in
time and only for some well-defined population. The
assessment itself is never said to be ‘valid’ or ‘invalid’
rather one speaks of the scientifically sound evidence
presented to either support or refute the proposed
interpretation of assessment scores, at a particular time
period in which the validity evidence was collected.

In its contemporary conceptualization,’>™!* validity
is a unitary concept, which looks to multiple sources of

830 © Blackwell Publishing Ltd MEDICAL EDUCATION 2003;37:830-837
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Key learning points

Validity is a unitary concept, with construct
validity as the whole of validity.

Assessments are not valid or invalid, rather
assessment scores have more (or less) validity
evidence to support the proposed interpretations.

Validity requires multiple sources of evidence to
support or refute meaningful score interpretation.

Validity is always approached as hypothesis.

Validation research uses theory, data and logic to
argue for or against specific score interpretations.

evidence. These evidentiary sources are typically logi-
cally suggested by the desired types of interpretation or
meaning associated with measures. All validity is
construct validity in this current framework, described
most eloquently by Messick® and embodied in the
current Standards of Educational and Psychological Meas-
urement." In the past, validity was defined as three
separate types: content, criterion and construct, with
criterion-related validity usually subdivided into con-
current and predictive depending on the timing of the
collection of the criterion data.*'’

Why is construct validity now considered the sole
type of validity? The complex answer is found in the
philosophy of science® from which, it is posited, there
are many complex webs of inter-related inference
associated with sampling content in order to make
meaningful and reasonable inferences to a domain or
larger population of interest. The more straightforward
answer is: Nearly all assessments in the social sciences,
including medical education, deal with constructs —
intangible collections of abstract concepts and princi-
ples which are inferred from behavior and explained
by educational or psychological theory. Educational
achievement is a construct, usually inferred from per-
formance on assessments such as written tests over
some well-defined domain of knowledge, oral exami-
nations over specific problems or cases in medicine, or
highly structured standardized patient examinations of
history-taking or communication skills.

Educational ability or aptitude is another example of a
familiar construct — a construct that may be even more
intangible and abstract than achievement because there
is less agreement about its meaning among educators
and psychologists.!® Tests that purport to measure
educational ability, such as the Medical College
Admissions Test (MCAT), which is relied on heavily

831

in North America for selecting prospective students for
medical school admission, must present scientifically
sound evidence, from multiple sources, to support the
reasonableness of using MCAT test scores as one
important selection criterion for admitting students to
medical school. An important source of validity evi-
dence for an examination such as the MCAT is likely to
be the predictive relationship between test scores and
medical school achievement.

Validity requires an evidentiary chain which clearly
links the interpretation of the assessment scores or data
to a network of theory, hypotheses and logic which are
presented to support or refute the reasonableness of the
desired interpretations. Validity is never assumed and is
an ongoing process of hypothesis generation, data
collection and testing, critical evaluation and logical
inference. The validity argument'’'? relates theory,
predicted relationships and empirical evidence in ways
to suggest which particular interpretative meanings are
reasonable and which are not reasonable for a specific
assessment use or application.

In order to meaningfully interpret scores, some
assessments, such as achievement tests of cognitive
knowledge, may require fairly straightforward content-
related evidence of the adequacy of the content tested
(in relationship to instructional objectives), statistical
evidence of score reproducibility and item statistical
quality and evidence to support the defensibility of
passing scores or grades. Other types of assessments,
such as complex performance examinations, may
require both evidence related to content and consider-
able empirical data demonstrating the statistical rela-
tionship between the performance examination and
other measures of medical ability, the generalizability of
the sampled cases to the population of skills, the
reproducibility of the score scales, the adequacy of the
standardized patient training and so on.

Some typical sources of validity evidence, depending
on the purpose of the assessment and the desired
interpretation are: evidence of the content representa-
tiveness of the test materials, the reproducibility and
generalizability of the scores, the statistical character-
istics of the assessment questions or performance
prompts, the statistical relationship between and
among other measures of the same (or different but
related) constructs or traits, evidence of the impact of
assessment scores on students and the consistency of
pass—fail decisions made from the assessment scores.

The higher the stakes associated with assessments,
the greater the requirement for validity evidence from
multiple sources, collected on an ongoing basis and
continually re-evaluated.!” The ongoing documenta-
tion of validity evidence for a very high-stakes testing
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programme, such as a licensure or medical specialty
certification examination, may require the allocation
of many resources and the contributions of many
different professionals with a variety of skills — content
specialists, psychometricians and statisticians, test
editors and administrators.

In the next section, five major sources of validity
evidence are discussed in the contexts of example
assessments in medical education.

measurement at pass score (CSEM)

e False positives/negatives

Classification accuracy
2. Conditional standard error of

unintended negative consequences?
e Reasonableness of method of

establishing pass-fail (cut) score

1. P/F Decision reliability-

on students/society
e Consequences on learners/future

learning
e Positive consequences outweigh

Sources of evidence for construct validity

e Pass-fail consequences:
e Instructional/learner consequences

Consequences

According to the Srandards: ‘Validity refers to the
degree to which evidence and theory support the
interpretations of test scores entailed by proposed uses
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summative Objective Structured Clinical Examination
(OSCE), using standardized patients to portray and rate
student performance on an examination that must be
passed in order to proceed in the curriculum, might
require all of these sources of evidence and many of the
data examples noted in Table 1, to support or refute the
proposed interpretation of the scores.

Sources of validity evidence for example
assessments

Each of the five sources of validity evidence will now be
considered, in the context of a written assessment of
cognitive knowledge or achievement and a performance
examination in medical education. Both example
assessments are high-stakes, in that the consequences
of passing or failing are very important to students,
faculty and, ultimately, patients. The written assess-
ment is a summative comprehensive examination in the
basic sciences — a test consisting of 250 multiple-choice
questions (MCQs) covering all the pre-clinical instruc-
tion in the basic sciences — and a test that must be
passed in order to proceed into clinical training. The
performance examination is a standardized patient (SP)
examination, administered to medical students toward
the end of their clinical training, after having completed
all of their required clerkship rotations. The purpose of
the SP examination is to comprehensively assess
graduating medical students’ ability to take a history
and do a focused physical examination in an ambula-
tory primary care setting. The SP examination consists
of 10 20-minute SP cases, presented by a lay, trained
standardized patient who simulates the patient’s pre-
senting problem and rates the student’s performance at
the conclusion of the examination. The SP examination
must be passed in order to graduate medical school.

Documentation of these five sources of validity
evidence consists of the systematic collection and
presentation of information and data to present a
convincing argument that it is reasonable and defens-
ible to interpret the assessment scores in accordance
with the purpose of the measurement. The scores have
little or no intrinsic meaning; thus the evidence
presented must convince the skeptic that the assess-
ment scores can reasonably be interpreted in the
proposed manner.

Content evidence

For the written assessment, documentation of validity
evidence related to the content tested is the most
essential. The outline and plan for the test, described
by a detailed test blueprint or test specifications, clearly

833

relates the content tested by the 250 MCQs to the
domain of the basic sciences as described by the course
learning objectives. The test blueprint is sufficiently
detailed to describe subcategories and subclassifications
of content and specifies precisely the proportion of test
questions in each category and the cognitive level of
those questions. The blueprint documentation shows a
direct linkage of the questions on the test to the
instructional objectives. Independent content experts
can evaluate the reasonableness of the test blueprint with
respect to the course objectives and the cognitive levels
tested. The logical relationship between the content
tested by the 250 MCQs and the major instructional
objectives and teaching/learning activities of the course
should be obvious and demonstrable, especially with
respect to the proportionate weighting of test content to
the actual emphasis of the basic science courses taught.
Further, if most learning objectives were at the applica-
tion or problem-solving level, most test questions should
also be directed to these cognitive levels.

The quality of the test questions is a source of
content-related validity evidence. Do the MCQs adhere
to the best evidence-based principles of effective item-
writing.'® Are the item-writers qualified as content
experts in the disciplines? Are there sufficient numbers
of questions to adequately sample the large content
domain? Have the test questions been edited for clarity,
removing all ambiguities and other common item flaws?
Have the test questions been reviewed for cultural
sensitivity?

For the SP performance examination, some of the
same content issues must be documented and presen-
ted as validity evidence. For example, each of the 10 SP
cases fits into a detailed content blueprint of ambula-
tory primary care history and physical examination
skills. There is evidence of faculty content—expert
agreement that these specific 10 cases are representative
of primary care ambulatory cases. Ideally, the content
of the 10 clinical cases is related to population
demographic data and population data on disease
incidence in primary care ambulatory settings. Evi-
dence is documented that expert clinical faculty have
created, reviewed and revised the SP cases together
with the checklists and ratings scales used by the SPs,
while other expert clinicians have reviewed and critic-
ally critiqued the SP cases. Exacting specifications
detail all the essential clinical information to be
portrayed by the SP. Evidence that SP cases have been
competently edited and that detailed SP training
guidelines and criteria have been prepared, reviewed
by faculty experts and implemented by experienced SP
trainers are all important sources of content-related
validity evidence.
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There is documentation that during the time of SP
administration, the SP portrayals are monitored closely
to ensure that all students experience nearly the same
case. Data are presented to show that a different SP,
trained on the same case, rates student case perform-
ance about the same. Many basic quality-control issues
concerning performance examinations contribute to the
content-related validity evidence for the assessment.?”

Response process

As a source of validity evidence, response process may
seem a bit strange or inappropriate. Response process is
defined here as evidence of data integrity such that all
sources of error associated with the test administration
are controlled or eliminated to the maximum extent
possible. Response process has to do with aspects of
assessment such as ensuring the accuracy of all
responses to assessment prompts, the quality control
of all data flowing from assessments, the appropriate-
ness of the methods used to combine various types of
assessment scores into one composite score and the
usefulness and the accuracy of the score reports
provided to examinees. (Assessment data quality-con-
trol issues could also be discussed as content evidence.)

For evidence of response process for the written
comprehensive examination, documentation of all
practice materials and written information about the
test and instructions to students is important. Docu-
mentation of all quality-control procedures used to
ensure the absolute accuracy of test scores is also an
important source of evidence: the final key validation
after a preliminary scoring — to ensure the accuracy of
the scoring key and eliminate from final scoring any
poorly performing test items; a rationale for any
combining rules, such as the combining into one final
composite score of MCQ, multiple true-false and
short-essay question scores.

Other sources of evidence may include documenta-
tion and the rationale for the type of scores reported,
the method chosen to report scores and the explana-
tions and interpretive materials provided to explain
fully the score report and its meaning, together with any
materials discussing the proper use and any common
misuses of the assessment score data.

For the SP performance examination, many of the
same response process sources may be presented as
validity evidence. For a performance examination,
documentation demonstrating the accuracy of the SP
rating is needed and the results of an SP accuracy study
is a particularly important source of response process
evidence. Basic quality control of the large amounts of
data from an SP performance examination is important

to document, together with information on score
calculation and reporting methods, their rationale
and, particularly, the explanatory materials discussing
an appropriate interpretation of the performance-
assessment scores (and their limitations).

Documentation of the rationale for using global
versus checklist rating scores, for example, may be an
important source of response evidence for the SP
examination. Or, the empirical evidence and logical
rationale for combining a global rating-scale score with
checklist item scores to form a composite score may be
one very important source of response evidence.

Internal structure

Internal structure, as a source of validity evidence, relates
to the statistical or psychometric characteristics of the
examination questions or performance prompts, the
scale properties — such as reproducibility and general-
izability, and the psychometric model used to score and
scale the assessment. For instance, scores on test items
or sets of items intended to measure the same variable,
construct, or content area should be more highly
correlated than scores on items intended to measure a
different variable, construct, or content area.

Many of the statistical analyses needed to support or
refute evidence of the test’s internal structure are often
carried out as routine quality-control procedures. Ana-
lyses such as item analyses — which computes the
difficulty (or easiness) of each test question (or
performance prompt), the discrimination of each
question (a statistical index indicating how well the
question separates the high scoring from the low
scoring examinees) and a detailed count of the number
or proportion of examinees who responded to each
option of the test question, are completed. Summary
statistics are usually computed, showing the overall
difficulty (or easiness) of the total test scale, the average
discrimination and the internal consistency reliability of
the test.

Reliability is an important aspect of an assessment’s
validity evidence. Reliability refers to the reproducibil-
ity of the scores on the assessment; high score reliability
indicates that if the test were to be repeated over time,
examinees would receive about the same scores on
retesting as they received the first time. Unless assess-
ment scores are reliable and reproducible (as in an
experiment) it is nearly impossible to interpret the
meaning of those scores — thus, validity evidence is
lacking.

There are many different types of reliability, appro-
priate to various uses of assessment scores. In both
example assessments described above, in which the
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stakes are high and a passing score has been estab-
lished, the reproducibility of the pass—fail decision is a
very important source of validity evidence. That is,
analogous to score reliability, if the ultimate outcome of
the assessment (passing or failing) can not be repro-
duced at some high level of certainty, the meaningful
interpretation of the test scores is questionable and
validity evidence is compromised.

For performance examinations, such as the SP
example, a very specialized type of reliability, derived
from generalizability theory (GT)?"?? is an essential
component of the internal structure aspect of validity
evidence. GT is concerned with how well the specific
samples of behaviour (SP cases) can be generalized to
the population or universe of behaviours. GT is also a
useful tool for estimating the various sources of
contributed error in the SP exam, such as error due
to the SP raters, error due to the cases (case specificity),
and error associated with examinees. As rater error and
case specificity are major threats to meaningful inter-
pretation of SP scores, GT analyses are important
sources of validity evidence for most performance
assessments such as OSCEs, SP exams and clinical
performance examinations.

For some assessment applications, in which sophis-
ticated statistical measurement models like Item
Response Theory (IRT) models®**** the measurement
model itself is evidence of the internal structure aspect
of construct validity. In IRT applications, which might
be used for tests such as the comprehensive written
examination example, the factor structure, item-inter-
correlation structure and other internal structural
characteristics all contribute to validity evidence.

Issues of bias and fairness also pertain to internal
test structure and are important sources of validity
evidence. All assessments, presented to heterogeneous
groups of examinees, have the potential of validity
threats from statistical bias. Bias analyses, such as
differential item functioning (DIF)*>>?° analyses and
the sensitivity review of item and performance
prompts are sources of internal structure validity
evidence. Documentation of the absence of statistical
test bias permits the desired score interpretation and
therefore adds to the validity evidence of the assess-
ment.

Relationship to other variables

This familiar source of validity evidence is statistical
and correlational. The correlation or relationship of
assessment scores to a criterion measure’s scores is a
typical design for a ‘validity study’, in which some
newer (or simpler or shorter) measure is ‘validated’

835

against an existing, older measure with well known
characteristics.

This source of validity evidence embodies all the
richness and complexity of the contemporary theory of
validity in that the relationship to other variables aspect
seeks both confirmatory and counter-confirmatory
evidence. For example, it may be important to collect
correlational validity evidence which shows a strong
positive correlation with some other measure of the
same achievement or ability and evidence indicating no
correlation (or a strong negative correlation) with some
other assessment that is hypothesized to be a measure
of some completely different achievement or ability.

The concept of convergence and divergence of
validity evidence is best exemplified in the classic
research design first described by Campbell and
Fiske.?” In this ‘multitrait multimethod’ design, differ-
ent measures of the same trait (achievement, ability,
performance) are correlated with different measures of
the same trait. The resulting pattern of correlation
coefficients may show the convergence and divergence
of the different assessment methods on measures of the
same and different abilities or proficiencies.

In the written comprehensive examination example,
it may be important to document the correlation of
total and subscale scores with achievement examina-
tions administered during the basic science courses.
One could hypothesize that a subscale score for
biochemistry on the comprehensive examination would
correlate more highly with biochemistry course test
scores than with behavioural science course scores.
Additionally, the correlation of the written examination
scores with the SP final examination may show a low
(or no) correlation, indicating that these assessment
methods measure some unique achievement, while the
correlation of the SP scores with other performance
examination scores during the students’ clinical train-
ing may be high and positive.

As with all research, issues of the generalizability of
the results of these studies and the limitations of data
interpretation pertain. Interpretation of correlation
coefficients, as validity coefficients, may be limited
due to the design of the study, systematic bias intro-
duced by missing data from either the test or the
criterion or both and statistical issues such as restriction
of the range of scores (lack of variance).

Consequences

This aspect of validity evidence may be the most
controversial, although it is solidly embodied in the
current Szandards.' The consequential aspect of validity
refers to the impact on examinees from the assessment
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scores, decisions and outcomes, and the impact of
assessments on teaching and learning. The conse-
quences of assessments on examinees, faculty, patients
and society can be great and these consequences can be
positive or negative, intended or unintended.

High-stakes examinations abound in North Amer-
ica, especially in medicine and medical education.
Extremely high-stakes assessments are often mandated
as the final, summative hurdle in professional educa-
tion. For example, the United States Medical Licen-
sure Examination (USMLE) sequence, sponsored by
the National Board of Medical Examiners (NBME),
consists of three separate examinations (Steps 1, 2 and
3) which must be passed in order to be licensed as a
physician. The consequences of failing any of these
examinations is enormous, in that medical education is
interrupted in a costly manner or the examinee is not
permitted to enter graduate medical education or
practice medicine. Likewise, most medical specialty
boards in the USA mandate passing a high-stakes
certification examination in the specialty or subspec-
ialty, after meeting all eligibility requirements of
postgraduate training. The consequences of passing
or failing these types of examinations are great, as false
positives (passing candidates who should fail) may do
harm to patients through the lack of a physician’s
specialized knowledge or skill and false negatives
(failing candidates who should pass) may unjustly
harm individual candidates who have invested a great
deal of time and resources in graduate medical
education.

Thus, consequential validity is one very important
aspect of the construct validity argument. Evidence
related to consequences of testing and its outcomes is
presented to suggest that no harm comes directly from
the assessment or, at the very least, more good than
harm arises from the assessment. Much of this evidence
is more subjective than other sources.

In both example assessments, sources of consequen-
tial validity may relate to issues such as passing rates
(the proportion who pass), the subjectively judged
appropriateness of these passing rates, data comparing
the passing rates of each of these examinations to other
comprehensive examinations such as the USMLE Step
1 and so on. Evaluations of false positive and false
negative outcomes relate to the consequences of these
two high-stakes examinations.

The passing score (or grade levels) and the process
used to determine the cut scores, the statistical prop-
erties of the passing scores, and so on all relate to the
consequential aspects of validity.”® Documentation of
the method used to establish a pass—fail score is key
consequential evidence, as is the rationale for the

selection of a particular passing score method. The
psychometric characteristics of the passing score judge-
ments and the qualification and number of expert
judges — all may be important to document and present
as evidence of consequential validity.

Other psychometric quality indicators concerning the
passing score and its consequences (for both example
assessments) include a formal, statistical estimation of
the pass—fail decision reliability or classification accu-
racy’® and some estimation of the standard error of
measurement at the cut score.’”

Equally important consequences of assessment meth-
ods on instruction and learning have been discussed by
Newble and Jaeger.’’ The methods and strategies
selected to evaluate students can have a profound
impact on what is taught, how and exactly what
students learn, how this learning is used and retained
(or not) and how students view and value the educa-
tional process.

Threats to validity

The next essay in this series will discuss the many
threats to the meaningful interpretation of assessment
scores and suggest methods to control these validity
threats.

Conclusion

This paper has reviewed the contemporary meaning of
validity, a unitary concept with multiple facets, which
considers construct validity as the whole of validity.
Validity evidence refers to the data and information
collected in order to assign meaningful interpretation to
assessment scores or outcomes, which were designed
for a specific purpose and at one specific point in time.
Validity always refers to score interpretations and never
to the assessment itself. The process of validation is
closely aligned with the scientific method of theory
development, hypothesis generation, data collection for
the purpose of hypothesis testing and forming conclu-
sions concerning the accuracy of the desired score
interpretations. Validity refers to the impartial, scienti-
fic collection of data, from multiple sources, to provide
more or less support for the validity hypothesis and
relates to logical arguments, based on theory and data,
which are formed to assign meaningful interpretations
to assessment data.

This paper discussed five typical sources of validity
evidence — content, response process, internal struc-
ture, relationship to other variables and consequences
—in the context of two example assessments in medical
education.

© Blackwell Publishing Ltd MEDICAL EDUCATION 2003;37:830-837
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HoUo : Reliability

Reliability

» Consistency of test scores
— If we test the students/residents again, will

. . they get the same scores?
Reliability

» High values: highly consistent test scores

o £ o o
EaAn lasudisnig

ARITIARYATHRS AMSUNNEANERSASIIINEUTA

NANINEIAE NARS

Outline Classical Test Theory
* Classical test theory T=O+e
— Reliability of standard written exam
— Reliability of mastery tests T = True score
— Reliability of performance assessment O = Observe score
+ Generalizability theory e = Error
Error

Random Error
» Systematic error

Impact scores in an unpredictable manner
* Random error

» Causes

— Fluctuation in memory
— Variations in motivation

— Variations in concentration
— Carelessness

— Luck in guessing

cherdsak.ira@mabhidol.ac.th
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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

Internal Consistency Reliability
+ Split-half method

2r
Rell(lbi[!f}’ = m

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

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

cherdsak.ira@mahidol.ac.th

Reliability of Written Tests

* Test-retest method

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

KR-20
e M Y rq
KR20 = (m) -3
n  =number of items
Var = Variance of the whole test
p = Proportion of people passing the item

q = Proportion of people failing the item

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

2

AUgAUITUIAAAUNMSANWINGIMARSIVATW (FIFID) ALUIWNGAIANSASS1BWEIUNa Tel. 02-4199978, 02-4196637



[AsuN1sousUIBIUNUR 1ISou Assessment workshop for clinical teachers

14 - 16 March 2018

Spearman-Brown Formula

o kny
T T k- D

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

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.

34.1%| 34.1%

o 21%
} 0.1% %] 13.6%)

00 01 02 03 04

What should we do with students with
an SEM around cut score?

* False positive: Passing students who
should have fail the examination

* False negative: Failing students who
should have pass the examination

cherdsak.ira@mahidol.ac.th

Example

* Original test = 10 items, KR-20 = 0.67

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

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

SEM

ISEM = SDJU=r) |

SD = standard deviation
r = internal consistency reliability

18D (more spread of score): higher SEM
1r (more accurate measures): smaller SEM

Reliability of Mastery Tests

+ Consistency of decisions on two test forms

Form B
Pass Fail
<
£ Pass a b
e Fail c d

% consistency = 100 x (a + d)/(a+b+c+d)

3
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Performance Assessment

* Inter-rater agreement

— Percentage of agreement between the two
— Correlation between the two
— Intraclass correlation

Generalizability

24 residents x 13 rotations (raters) x 11 items

‘XPRJ SUAVp VetV -V Vo + Vi +VPR!‘

Xpri = An observed score of a resident P given by rater R on item /

1 = Grand mean of the population

Vp v, v; = Effect of a resident P, rater R, item 1

vp; = Effect of resident P crossed with item /

vpp = Effect of resident P crossed with rater R

Vg, = Effect of rater R crossed with item /

vpr; = Effect of resident P crossed with rater R and crossed with item 7

21

Summary

* Classical test theory

— Reliability of standard written exam

— Reliability of mastery tests

— Reliability of performance assessment
+ Generalizability theory

cherdsak.ira@mahidol.ac.th

Generalizability Theory (GT)

* Multi-faceted assessment
— Assessment of performance of residents in
multiple rotations

+ Sources of error
— Residents
— Rotations
— ltems
— Interaction of these sources

Generalizability

* The nature of decision: Absolute
+ Absolute error variance: ¢?,

2 2 2 2 2 2 2
C.=Cx+0; +CTPI+O'PR+GM+O'PM‘

« Variance component study revealed:
75=0024 o; =0.028

o3 =0.000 G, =0.134

o5, =0.021 Gra =0.091

—

22
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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.
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ANLIN)
2. Contrasting groups method: N3AN T IHNUIBRENAINNIIv AN 10 Ae LN AYIaBLHY UaY HAYT
aaumn uasaniuliianansdinansananuaiunsnvesisauiazau (laglinuazuuuinfaaunuisléin) ud
srydnfanuAutiupn et luNgN “aeuNW” 9 “aumAn” N INIUlIINII AN NLEAIAINANTLE

o o 1 b4

seudNauIuin Faungnanliaaunu waz aauman fuAzuuuninGaulAfy Asdetiedineans

8 _
= 6 i
i ‘ — Pass
5 4 |
& N -- - - Fail
= .
og 2 B 'l

0 "\ T T T \ \ \ \ \ \ \

012 3456 7 8 910

AL
NOFHUABAZILWY W AAT false positive LAY false negative passing Winfiu (Tunstisinesnaiine 5 AzuLW)

(AuznTINNNsAANLTEuenaL fuInuaiiulAiNeUfuene false positive WAz false negative passing AR

o

npUsrasArednisaey)
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H2Uo : Grading

“A lot of current grading practice is
shamefully inadequate. We persist in the use
G RADI N G of particular practice not because we've

thought about them in any depth, but, rather

Cherdsak Iramaneerat because they are tradition that has remained
Department of Surgery unquestioned for years.”
Faculty of Medicine Siriraj Hospital Thomas Guskey

Mahidol University

Objectives Outline

+ Whatis grading?

* Why do we grade our students?

* How can we grade our students?

» How should we combine test scores?

» What does research tell us about grading?
* An example of grading criteria set up

* (HaAREANITUTIEBUED FidnausnEINTTn
— afunefiedan daRoe8INITARRWNANTSISERLUUBILNMT
wazBangula
—RenldAsmasminsafimanzaniuuSunaasaniduluns
ARABEANTSAN¥I2BRNANEN

— vanfauwIn1efiasimm AMAINNITAR AN AN SAN¥ 289
wnAnunluaniuuazniisnwssnulaagomanzas

What is grading? Why do we grade our students?
+ Grading is an exercise in professional * Functions of grading

judgment. It involves the collection and = Instructional uses: Grading system should
evaluation of evidence on students' focus on the improvement of student learning.
achievement or performance over a + Clarifies the instructional objectives

- . p . X * Indicates the students’ strengths and weaknesses
specified period of time. Through this « Provides information concerning students’
process, various types of descriptive development
information and measures of students’ + Contributes to the students’ motivation

— Reports to parents
— Administrative uses

» Promotion and graduation
* Awards

performance are converted into grades that
summarize students' accomplishments.
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How can we grade our Who should receive an A?

students?

* Letter grading system + Absolute grading * Relative grading
-A,B,C,D,F — A =90- 100 points -A=15%
-S,U, (H) — B =80-89 points -B=25%

T — C=70-79 points - C=45%

* Pass-fail system - D =60- 69 points -D=10%

+ Checklists of objectives — F = below 60 -F=5%

* Descriptive report

Absolute Grading Relative Grading

* Strengths + Strengths
— Grades relate directly to student performance — Guarantee a constant proportion of grades in
— All students can obtain high grades i e\{ery. group of students.

- + Limitations
— Students have clear vision of how to get good »
— The percent of students receiving each grade
grades . .
o is arbitrary.
* Limitations — The meaning of grades varies with the

— Standards can be arbitrary. students’ ability.

— Performance standards tend to vary due to — Prevent students from helping each other.
variations in test difficulty, student ability, and — Cannot link students’ grades to the
instructional effectiveness. accomplishment of medical competencies
Standardization of Scores What does research tell us about grading?

+ Grading is not essential to instruction.
_X= M — Teachers do not need grades to teach well, and
Z - S D students can learn quite well without them.
+ Grades have some value as rewards, but no
Z = standard score value as punishments
X = raw score — Instead of prompting greater effort, low grades more
often cause students to withdraw from learning.
M= mean + Grading should be done in reference to learnin
SD = standard deviation criteriag g

— Normative grading makes learning a highly
competitive activity.
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Guidelines for Fair Grading Summary
1. Inform students at the beginning of the course * Whatis grading?

what grading procedures is used. * Why do we grade our students?
2. Base grades on student achievement, and + How can we grade our students?

achievement only.

3. Base grades on a wide variety of valid
assessment data.

* How should we combine test scores?
+ What does research tell us about grading?

4. Use a proper technique to combine scores. * An example of grading criteria set up
5. If there is no quota limitation, use absolute
grading.

6. Review all borderline cases by reexamining all
test scores.

"The time to repair the
roof is when the sun
is shining."

John F. Kennedy
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HOUo : Summary

Summary

W, 13aAnA losudismit
MATIARYANERS AMSUNNEANERSASIIINETUIR

AMINeNaBNARG

Experiential Learning Theory

Experimentation ;’

Experience
(Apply)
Conceptualization Reflection

Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schon, D. The Reflective Practitioner, New York: Basic Books, 1983.

A complex and deliberate process of thinking about and
interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and

with a definite purpose.

Reflection is a highly personal process, and the outcome
is a changed perspective, or learning.

Atkins and Murphy (1995)

Reasoning \

Relating \
Responding \

Reporting

Bain JD, et al. Reflecting on practice: Studentteachers’ perspectives, Flaxton, 2002.

Summary of the Workshop
* Morning
—What is good assessment?
—How to choose assessment methods?
— Validity
—Reliability
* Afternoon

—Standard setting
—Grading

cherdsak.ira@mahidol.ac.th

QSHEE

Siriraj Health science Education Excellence center

Shee.si.mahidol.ac.th
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HoUo : Multiple-choice questions item development

Assessment Methods According to Miller’s
:L’:\Tﬂggl{ Competency Pyramid

Portfolio, structured report, log book
Rating scales, checklists, scoring rubrics
Does \* 360° global rating

« OSCE, simulation & models, long case
Shows how « SOE, case discussion
+ Chart audit

* MEQ, computer-based exam
+ EMI, MCQ ,CRQ

Knows \ . Mca

Ce

ASSESSMENT IN MEDICAL
EDUCATION : MCQ

'fo"h,—,,,

)

Boonmee Sathapatayavongs, MD
Prof. Channiwat Kasemsunt

Faculty of Medicine Ramathibodi Hospital
March 15, 2018

Knows how

\Wfif,e"
\

ACGME 2002
Magery Davis 2003

IS MCQA GOOD TEST ?

Validity

Reliability

Objectivity

Feasibility / practicability
Educational effect
Catalytic effect
Acceptability

IS MCQ A GOOD TEST ?

Learning Objectives and MCQs Multiple Choices Formats (MCQ)

Clear and concise Clear and concise
learning objectives :> MCQ One-best-answer

potentially deliver Conventional (A type )

. Matching (B type)
/\w mMca Extended matching ( R- type )
|
/

Learning Objectives

Predicts student Assesses True / False

uj ::aur?::ntlance Complex or Multiple true / false ( K- type )

&9 Simple true / false ( X-type)

performance

Boston University, Office of Med.Ed.,2005
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Multiple True - False ( K-Type) Multiple True- False ( Simple, X-Type )

A B Cc D E

123 13 24 4 1234 |Serum electrolytes include | - Stem

Options Answers

Traumatic arteriovenous

fistula produces

sodium

1. a wide pulse pressu

2. increased cardiac potassium

-=-=-= Stem
3. dilatation of the le

Correct
==~ Answer
ventricle

| 4. pulmonary hypertension _————

chloride

O Q O Q Ql«x
Q0 Q O Olz

A
B
C. albumin
D
E

globulin

Shape of a Well Constructed Question

one - BeSt = Answer Long Stem: consisted of a clinical case and all

relevant facts

Conventional (A type) {
Lead-in: a focused Wuestion

Extended matching (R - type ) ‘;'

C. Short Options
D. (Responses)
E.

One - Best Answer ( A- type ) 2008 Matching ( B type)

Set 6-8

Stem : -
Captopril

A 2-year-old boy has a 1-week history of edema. Blood pressure is

Stem or Header

)

100/60 mmHg, and there is generalized edema and ascites. Serum (B) Chlorthiazide

jons are: inine 0.4 mg/dL, albumin 14 g/L, and cholesterol 570 . = = = * Composed of

N N h (C) Clonidine Lo .
mg/dL. Urinalysis shows 4* protein and no blood. § individual options
Lead (D) Guanethidine

ead-in :
(E) Propranolol

Which of the following is the most likely diagnosis ? .
An introductory

-_——-)

Adverse effects :

Options: h
A. Hemolytic-uremic syndrome phrase
B. Minimal change nephrotic syndrome
C. Henoch-Schoenlein purpura with nephritis .6.. Postural hypotension
D. Acute poststr | glomerul hritis i .
E. Focal :nd segr;ental glon:’erulosclerosis 7 radycardle-l - '
8. Hypokalemia
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Extended-Matching (R-type) Items

Theme:  Fatigue

Options  p_ acute leukemia H. Hereditary spherocytosis
(6-24) B. Anemia of chronic disease I. Hypothyroidism
C. Congestive heart failure J. Iron deficiency
D. Depression K. Lyme disease
E. Epstein-Barr virus infection L. Microangiopathic hemolytic anemia
F. Folate deficiency M. Miliary tuberculosis
G. Glucose 6-phosphate dehydrogenate _— . .
deficiency N. Vitamin By, (cyanocobalamin) deficiency
Lead-in:  For each patient with fatigue, ct the most likely diagnosis.
- - -
Stems: 1. A 19-year-old woman has had fatigue, fever, and sore throat for the past week. steps In DESIQI'IIng MCQ Items

She has a temperature of 38.3 C (101 F), cervical lymphadenopathy, and splenomegaly .
Initial laboratory studies show a leukocyte count of 5000/mm?(80% lymphocytes,

with many lymphocytes exhibiting atypical features. Serum aspartate aminotransferase
(AST, GOT) activity is 200 U/L. Serum bilirubin concentration and serum alkaline
phosphatase activity are within normal limits.

Ans: E
Table of Specification (Blueprint)
A two — way chart describes the sample of
items to be included in the test
¢ Learning outcomes to be tested :
- Physician tasks / Level of
performance
Preparing Test Specification « Selected subject matters :
( Blue Print ) - M.D. Curriculum
- Thai Medical Council (2555)
Example: Table of Specifications Cognitive Domain: Bloom’s Taxonomy
2003
39° Creating
Bloom's Taxonomy \e Evaluating
Knowledge & Analysis,
Subject Comprehen Application Synthesis & Totals Analysis
Content sion Evaluation N)p Problem-solving
Topic A 5% 10% 15% 30% Application
Topic B 10% 15% 45% 70% Compr M @ Interpretation
Totals 15% 25% 60% 100%
Recall ﬁ Factual knowledge A Lokt
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APPLICATION OF KNOWLEDGE

If an item requires an examinee to reach a
conclusion, make a prediction, or select a
course of action, etc. in a realistic situation, it
is “application of knowledge”

This item helps us to assess the ability of

examinees to recall the information and use
them

MCQ : Rote Memory

Which of the following has the use of
carbamazepine been associated with ?

A. Hypothyroidism
. SIADH

B
C. Nephrogenic diabetes insipidus
D. Leucocytosis

E

. Tardive dyskinesia

MCQ : Application of Knowledge : compare & contrast

MCQ : Problem solving

A female patient has been treated for partial complex
seizure, then develops SIADH. Which of the following
drugs is she most likely treated with?

A. Valproic acid
B. Clopromazine
C. Lithium

D. Carbamazepine
E

. Clonazepam

A 30-year-old woman presents with nausea, headache, dizziness,and
confusion for the past 2 weeks. Lab.results are: serum Na 110, Cl 88
mEq/L], plasma osmolality 236, urine 420 mOsm/Kg.

She has normal renal,adrenal,and thyroid function. Six weeks ago, she
began drug therapy for a disorder characterized by partial complex
seizures.
Which of the following drugs is the most likely cause of her
symptoms?
A. Lithium
B. Valproic acid
C. Clonazepam
D. Chlopromazine
E. Carbamazepine

An outbreak of food poisoning in a student cafeteria was investigated
and the results are shown :

Ate a Did not eat a
particular food particular food
Food  Total No. % Total No. %
Chicken 133 97 729 25 2 8
Salad 121 88 72.7 37 " 29.7
Sandwich 11 1 9.1 147 98 66.7
Soup 98 59 60.2 60 40 66.7

Which food was most probably contaminated ?

A.  Chicken

B. Salad

C. Soup

D.  Chicken and salad

E.  Chicken, salad and soup

Following are 5 patients, all in emergency states. Whom
will you send to the hospital FIRST if you have possibility to
send only one? Consider yourself a proficient 6 th year
student who is staying alone in a well equipped rural clinic.
The driving time to the nearest hospital is 30 minutes.

A. 79-year-old man, unconscious due to accidental

overdose of insulin

B. 15-year-old boy who fell from a roof and broke a

thoracic spine

C. 50-year-old man with a 3 rd degree burn of face and neck

D. 28-year-old woman in labour

E. 25-year-old man with arterial hemorrhage from the

groin due to work accident

AUgAUITUIAAAUNMSANWINGIMARSIVATW (FIFID) ALUIWNGAIANSASS1BWEIUNa Tel. 02-4199978, 02-4196637
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Sampling Appropriate Contents

The content should be appropriate for the
level of difficulty, and reflect the level of

knowledge expected of the students

Revised Criteria for Assessment of Medical
Graduates : Thai Medical Council 2555

7/

TSN

&

Z

Writing Good
MCQ

NONSENSE EXAMINATION

+ An exercise to demonstrate how students
who know nothing can still get good marks if
we do not write good MCQ items

(Ref: Professor DE Benor, Ben-Gurion
University of the Negev, Beer Sheva, Israel)
* Please try your best in 10 min.

EXPERIENTIAL LEARNING

Construct each item to assess
single written objective

Patient Vignettes / Scenarios

Patient vignettes should include:
® age, gender, site of care

= chief complaint

® duration

= pertinent history

® examination findings

= pertinent lab, initial treatment
® |ead-in statement

= five-options set with answer

AUEANUITUIAAAIUMSANKINGIMERSAVNW (FIFD) ATUEIWNYAARSASS1BWEUA Tel. 02-4199978, 02-4196637
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_ Key points
for good applied MCQ writing :

Criteria for Good Stem

« No medical term in presenting complaint
o No summaries of test or examination
findings
- Use data as full descriptions
o Tasks should model thinking process that
physicians have to be able to perform
o Scenario-based questions are most useful

+ Focuses on concepts than trivial facts
» Phrase stem as clearly as possible

* Include all information that you have to
repeat in each answer option

+ Sufficient information
* Avoid extra language

* No more lecture

Writing a Lead - in

+ Using “Which of the following?”or “What”

+ Better with complete question rather than “fill in the blank”

« Use “focus” lead — in
* Use aclear Lead- in

“ Can examinee answer before
reading the options ?”

Options (Distractors)

* Each option should be linked to the ability being

measured by the lead - in

Follow grammatically from the stem

Be similar in grammar, length and complexity

Are plausible but clearly incorrect

Follow a logical order

Be independent, mutually exclusive

Avoid none of the above and all of the above

¢ Vary the position of the correct answer

Good Options (Responses)

Homogenous Responses

Are all responses similar eg, all drugs, all
diseases, all laboratory tests ?

Can the examinee rank the responses on a
single dimension ?

Criteria for Good Responses

Homogenous, parallel in content
Only one correct answer
Non-controversial

Responses similar in length, grammatical
construction

No new information

Include most of the information in the stem NOT in
the lengthily responses

Responses should rarely exceed one line
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Avoid responses that may help
unknowledgeable but test-wise examinees to
select the correct responses

+ long correct responses; grammatically
different responses

+ mutually exclusive response if one is correct

+ “might’, “may”, “can”,
“always”

usually”, “rarely”, “never”

+ double negative
+ all of the above
+ none of the above

Avoid tricks that may cause examinees to
select incorrect responses

Vague terms

Negative terms, double negative
Reverse truths

Double options

Medical jargons

Popular slang

Abbreviations

Topic: IsA a1 1 ayn uazAa

Keyword : enlugUmsinSeaansazane

land: Rx NaHCO, 5 g
Vehicle gs.to 100 mL

e Mnssudhesiu unndiaemsldindunsiadenenazaetvlu
U3a 30 Ha. uAWasend 25 %NaHCO3 uanwaaz 10 aa. LndunsHasLHTENY
Aenanadals

n. 1§25% NaHCO, 6 ma. nazSuifanasldld 100 wa.

v. 1§25% NaHCO, 6 wa. maztSuSinaslila 30w

. 1 25% NaHCO, 20 wa. mazlSuifanaslila 100 wa.

. W 25% NaHCO, 20 wa. mazd$ufianmsldls 30w

2. 1425% NatCO, 10 wa. naziSuiBinastild 100 wa.

Topic: Tiﬂ 61 9 3UN WazAa

. Comprehensiveness
Keyword : m‘lug\]mstmswaﬁazaw

ang : Rx. NaHCO, 59
Vehicle gs.to 100 mL
e nshsuthesty unndasnslitndunsinseaenazanedyly
U3n 30 H8. uArasEd 25 %NaHCO3 uanwaaz 10 Ha.

\ndunseasmsngnanadetiels

25% NaHCO, WsuRnnslild
(a) ()
n. 6 100
v 6 30
n 20 100
. 20 30
2 10 100

vouriffihemds o1g 63 T MdeldTumstn acute myeloid leukemia figadanTa dau
cytotoxic chemotherapy éﬂ]ﬂlﬁﬂ septicemia 1 nazldumsnulude clindamycin 112z
gentamicin esndihethardundnniindungemma anddihgiard 1 Favindeonsail
septicemia ffheilemsttoude uazfesuan hardhairfuaz 8 a3s hifiden liifiynu filed
dsziafomnnraedl
PE. Temp. 38°C il ascites, P.R. nodular mucosa uazhifl feces palpable
Lab. Hb 9.8 g/dL, WBC 14,000/cu mm / L , serum albumin 28 g/L
SGOT 25 IU/L (normal 5-30) SGPT 25 IU/L (normal 5-45)
sigmoidoscopy i mucosa i reddened polypoid appearance with white
exudate-membrane-like in places X
uaheimstesduvesiiheiazfannlsneslsnniiga

A. Faces impaction

B. Acute ulcerative colitis
Comprehensiveness
Excessive wording

C. Crohn’s colitis
D. Pseudomembranous colitis

E. Vibrio cholera

Time for exercise !

Write 1MCQ each, for presentation & review
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A checklist for constructing one-best answer MCQs

Essential Features

Basic
Structure

Consists of stem, lead-in, and 5

Options (the stem and lead-in may become
combined in a question assessing factual
knowledge)

What to avoid

A single best answer is included among
the 5 options

4 distracters are included in the 5 options

Options are labelled A - E

Characteristics
of the stem

Based on realistic clinical vignettes /
scenarios

Incomplete Sentences

Good grammatical structure

Clearly worded

Longer than the options

Use of negative terms
e.g. except

Characteristics
of the lead-in

Clearly worded

A question is asked

Effective
combination of
the stem and

Question can be answered by reading the
stem and the lead-in alone, without
reading the options

the lead-in

Characteristics | All options grammatically follow the stem Use of “none of the

of the options above” or “all of the

above” as options

All options are homogenous; i.e. all Use of absolute terms
belong to the same category or group e.g. always, never
All options are approximately of same Use of vague terms
length e.g. may
Numerical options are arranged in Use of frequency
ascending or descending order terms e.g. rarely,
All options are plausible often, frequently
Positioning of the correct answer is
random

Curriculum Test at least one content area

area assessed

Test at least one outcome

Cognitive level
tested

Factual recall

Testing trivial areas
(this does not mean that
all rare conditions should
be avoided, as they may
be clinically important)

Application

Evaluation
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A2aE19N o. A 70-year-old woman was
brought in an emergency room with alteration of
consciousness. Her vital signs were stable, but
her Glasgow coma score was E1V1M3. After
endotracheal intubation, the next step is to provide
intravenous administration of ...

A. lumbar puncture

B. computerized scan of the brain

C. glucose with Thiamine

D. Sodium bicarbonate
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Fa@&197 la. Which organism is the cause
of syphilis?

A. Neisseria gonorrheae

B. Chlamydia trachomatis and Giardia lam-
blia

C. Treponema pallidum

D. Ureaplasma urealyticum and Myco-
plasma genitalium
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faa#n9fi @. Which of the following
statements is true regarding the etiology of an
inguinal hernia?

A. Some connective tissue diseases may
increase the incidence of inguinal hernia.

B. Patients with Marfan syndrome always
developed inguinal hernia.

C. MRI scan of pelvis is the only reliable
investigation for detection of groin hernia.

D. Persistent lifting of heavy weights
inevitably leads to the development of groin hernia.
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A288199 . Which of the following state-
ments is true regarding saccular theory of indirect
inguinal hernia formation?
A. An increased intra-abdominal pressure
is the cause of inguinal hernia.
B. A developmental diverticulum associated
with a patent processus vaginalis is the cause of

inguinal hernia.
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C. All persons with a persistent processus
vaginalis will develop an inguinal hernia.

D. A directinguinal hernia is caused by the
weakness of the posterior inguinal wall.
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A. acute mesenteric lymphadenitis, pelvic
inflammatory disease, twisted ovarian cyst

B. acute mesenteric lymphadenitis, Meckel
diverticulitis, acute cholecystitis

C. Meckel diverticulitis, twisted ovarian cyst,
sigmoid diverticulitis

D. pelvic inflammatory disease, acute
gastroenteritis, right ureteric calculi
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WE. UW.QSNW 1IaAUSSIUWOY

HoUo : Multiple-choice questions item analysis

oy
Lﬂmmammwg

1. Jnswideaeuusiusedela

2. nszindedeuusiyld

3. o5unemsussendld (application) nansiameideaeulsild

4. o5unedadia (limitation) Uesnan1s iAo Uil

Classical test theory

1.ltem analysis : MATIETodEUTIETE

2.Test analysis : M3NATIYATEAOU
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ltem analysis

No.: 1 p Value: 0.55 rpbi: 0.37

A B * C D E
fpbi = % | Tpbi | % | Tpbi| % | Fpbi| % | Fphi %

-0.24 | 21.31|-010 | 13.52| 037 | 54.92| -0.16 | 6.15 | -0.07 | 4.10

ltem difficulty (p)

Junugaevineuteaeutatiugn
P=

Junudaeuineueasutatunma
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ltem difficulty (p)

Juufaeuineuteaeudeiiugn

p=

Juugaeuineuteasudetiuviavun

0.24 0.25-0.44 0.45-0.75 0.76-091 0.92
TN N —~ —~

o ( )C) (:)(\J;‘ (=)

Activity 2 (5 min)

HamIAsEsideaauvulall

fdeaeufifinnide ennunnide uazdiresnnide

No.: 1 p Value : 0.55 rpbi: 0.37

A B * C D E
pbi | % | Tpbi | % | Ypbi | % | Tpbi| % | Fpbi %

-0.24 | 21.31| -0.10 | 13.52 0.37 | 54.92| -0.16 | 6.15 | -0.07 | 4.10
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Fodauiinun S \:‘ D)

(P =0.450.75)

doaoudrean laun l:| l:| \:| D \:|
e

somomentis |||
ren OO

ltem discrimination (r)

Mp-M
Point-biserial correlation (r) = pvid \/ oo}

MP = azuuumuminrediaeiinauinmaugn
Mg = ﬂ:tmummﬁwmﬁmuﬁmuﬁwauﬁﬂ

SD = mllssuusmsguesazunndey
p= ﬁmmwmumuwmauwmaumnmamauwwm

q ﬂﬂ?"}u'ﬂ'ﬂiNﬂ'ﬂu’/\ﬂ’ﬂu‘ﬂﬂﬂﬂuﬁlﬂﬂﬂN@’EU'VN'MNﬂ

Point-biserial correlation (r)
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Activity 3 (3 min) \

namsianyideaauiiviulaly
TdomeudalvuilifuasldmsiunAnasuuuaey

No.: 1 p Value: 0.55 rpbi : 0.37

A B * C D E
fpbi = % | Tpbi | % | Tpbi| % | Tpbi| % | Fpbi @ %

-024 | 21.31(-0.10 | 13.52 0.37 | 54.92 | -0.16 | 6.15 | -0.07 | 4.10

Foanuilluid 1dun D D D D D
e L
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Distractor functionality

% Sa a a a A wa
FIRNNLUTLEANTNMA UANENUR 2 Usens

]

v v
1. derfaeuindaiulalidesnh TDYRY 5 YaslinaRuTiun

2. point-biserial vasfiaiudu AU

Distractor functionality

WINAY point-biserial Y@, ........

Iasdoindoaoudowt ..ovee..n... HTOTMABUT v

Activity 4

Usrdnsnmwesihasludeaeudeluililuedsls
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No.: 3 p Value : 0.84 rpbi: 0.25

A * B c D E
rpbi | % | Tpbi | % | rpbi| % [ rpbi| % | rebi| %
-022 | 1434|025 | 8443 001 | 041 | 000 | 0.00 | -0.12 | 041

No.: 7 p Value: 0.99 rpbi : 0.06

A B c D *E
fpbi | % | fpbi| % | fpbi| % | fpbi| % | rpbi | %
006 | 082 | 000

0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.06 {99.18

No.: 16 p Value : 0.09 fpbi : -0.03

A B c D * E
fpbi | % | Tpbi| % |Fpbi| % | fpbi| % | Fpbi | %
-0.14 | 1189| 0.15 | 70.08| -0.18| 3.28 | 0.08 | 5.74 | -0.03 | 861

No.: 23 p Value : 0.00 rpbi: =0.06
A B % C D E
pbi | % | Tpbi| % | Fpbi| % | Fpbi| % | Fpbi | %
-0.03 | 0.41 | 000 | 041 [ -0.06| 041 [ -0.14 | 4.10 | 0.16 |94.26

7
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TEST analysis

Fodauiisyaildaeuiduatnils

- indodioudsl
o <) i F ‘
- mansgareivesnzuuyiluagals -
- gnvSedeiiuly S 4 L~ N
” \ .|
{
“ 2
V{ A

TEST analysis

Internal consistency reliability
aiisamsevesazuuudauludanmnsainis

Standard deviation and mean score
NMINSEALFVDIAL MR ASUUUREY

Average difficulty
anugnievesyntedey

Average discrimation
ANNAINIALUNTHENLEEEAeY

Internal consistency reliability

n /1_2().?!,\

-l g

L

a=

i 4 o
We a = dunlsz@ng davh (Cosfficient Alpha)

n = Awnupateussdieasuininisuie
sanifiemnANfind

g = MINTZAUAY (variance) TBIATUNUTIN

o = NMINTLAAI (variance) TBIATUUY

taseutenyan
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Internal consistency reliability

Coefficient Apha (a)

0 o &4 O lr\
Vv

anuhidedietiey Aruthidetiennn
\

Standard deviation & Mean score

azvioulsdnsnwveamsieumsaou

Average difficulty

222204 2222094 422292

202202 222204 222024

222200 23222028 428222
2013 2014 2015
X(p) >

9
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Average discrimination

X(point-biserial)

Activity 5

namslinseiadodouiivinulaly Wuegnals

SCORE STATISTICS

Mean = 68.162 3D.= 11915

Mode = 65 (freq= 14 )

Max = g4 Min= 28

DIFFICULTY INDEX (p value)
Average (p-bar) = 0.666 Maxp= 0.990 Minp="0.010

DISCRIMINATION INDEX (D or r value)
Average (D-bar)= 0.244 MaxD= 0.680 MinD = -0.180

RELIABILITY COEFFICIENT (iit) = 0.847
(Kuder-Richardson formula 20)

STANDARD ERROR OF MEASUREMENT (SEM) = 4.666
(S.D. x SQR(1-tt))
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Application

1. USuudnzuuuasy
X

2. Vfuugsnunmdoaoy

3. Uimsdnmseadodeu

4. sianauammsdamaitsunisaou
X

Limitations

1. Sunuvawaou

2. ﬂ?iﬂitmﬂixﬁhmWﬁ’liﬂiﬂ‘lji}\iﬂfihqﬂﬂu

X . .
3. myneideasulyliiumsindunanisaey

“Students can escape BAD teaching
but... They cannot escape BAD assessment”

/ David Boud
___University of Technology, Sydney
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Mahidol University

No.: 1 p Value : 0.55 rpbi: 0.37 No.: 2 p Value: 0.74 rpbi : 0.00

A B * C D E A B c %D E
fpbi = % | Fpbi | % | fpbi | % | Fpbi % | Fpbi % fpbi = % | fpbi | % | fpbi| % | Fpbi| % | Fpbi %
-0.24 | 21.31| -0.10 | 13.52 037 | 5492 | -0.16 | 6.15  -0.07 4.10 002 533 | 007 1148 -002| 123 000 7418 -0.09 7.79
No.: 3 p Value: 0.84 rpbi: 0.25 No.: 4 p Value : 0.68 rpbi : 0.43

A * B c D E A B % C D E
Fpbi | % | Fpbi | % | Fpbi | % Fpbi | % | Ipbi % Fpbi | % Fpbi | % | Fpbi | % fpbi| % | Ipbi %
-022 | 14.34| 025 8443 001 | 041 000 000 -012 041| -0.26 | 820 |-0.09 820 043 6803 -006 164 -0.29 13.93
No.: 5 p Value : 0.92 rpbi : 0.26 No.: 6 p Value: 0.75 rpbi : 0.30

A B % C D E * A B c D E
fpbi | % | Fpbi | % | Fpbi | % | rpbi % | Ipbi % fpbi = % | fpbi | % | fpbi| % | Fpbi % | Iphi %
-0.16 | 410 | -0.07 = 041 026 |91.80 -0.16 2.87 -0.08 0.82| 0.30 |7459|-0.03 1393 -022| 287 -024 369 -0.17 492
No.: 7 p Value: 0.99 rpbi : 0.06 No.: 8 p Value : 0.70 rpbi : 0.53

A B c D * E * A B c D E
Fpbi | % | Fpbi % | Ipbi | % Fpbi | % | Ipbi % rpbi | % pbi | % | I'pbi | % Ipbi | % | Ipbi %
-0.06 | 0.82 | 0.00 0.00 0.00| 0.00 000 000 006 99.18 053 | 7049|-013 123  -021| 574 -0.38 17.21 -0.17 5.33
No.: 9 p Value : 0.63 rpbi: 0.19 No.: 10 p Value : 0.90 rpbi: 0.25

A B c D % E * A B c D E
fpbi = % | pbi % | Fpbi | % fpbi % | fpbi % Fpbi | % | Ipbi % | Ipbi | % fpbi = % | fpbi %
0.00 041 | 000 | 000 001|205 -019 3443 019 |63.11 | 025 | 90.16| -0.09 041  -022| 902 -0.08 041  0.00  0.00
No.: 11 p Value : 0.54 rpbi: 0.48 No.: 12 p Value : 0.55 rpbi: 0.47 ‘

A B c %D E A * B c D E
Fpbi | % | Fpbi % | Ipbi | % Fpbi | % | Ipbi % Fpbi | % Fpbi | % | Fpbi | % fpbi| % | Ipbi %
-0.44 | 31.97| -009 451 .005| 861 | 048 53.69 -0.06 1.23 -0.27 | 28.28 | 0.47 1 5492 0.00 | 0.00 -0.24  11.07 -0.16 574
No.: 13 p Value : 0.81 rpbi: 0.32 No.: 14 p Value : 0.45 rpbi: 0.39

A B % C D E A B c D * E
fpbi = % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi % Fpbi = % | fpbi | % | fpbi| % | Fpbi % | Iphi %
-023 | 533 |-016 984 0328115 -013 328 -0.06 041| -0.22 | 34.84|-009 164 -017|11.89 -008 6.15 0.39 4549
No.: 15 p Value: 0.73 rpbi: 0.32 No.: 16 p Value : 0.09 rpbi : -0.03

A * B c D E A B c D * E
Fpbi | % | Fpbi % | Ipbi | % pbi | % | Ipbi % rpbi | % fpbi | % | Fpbi | % pbi| % | Ipbi %
-0.24 | 246 | 032 | 7295 -017| 205 | 0.17 | 21.72 -0.07 0.41 0.14 | 1189 | 0.15 | 70.08 -0.18| 3.28 0.08 | 574 -0.03 8.61
No.: 17 p Value : 0.36 rpbi: 0.13 No.: 18 p Value: 0.83 rpbi : 0.06

A B * C D E * A B c D E
I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi % I'pbi % Ipbi % I'pbi % Ipbi % | Ipbi %
-0.05 4.10 | 0.06 | 2213 0.13 | 3566 -0.07 943 -0.12 2869 006 | 8279 0.01 | 082 -005| 2.05 -0.10 4.92 001 943

Page 1/7
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No.: 19 p Value: 0.25 rpbi : 0.04 No.: 20 p Value: 0.36 rpbi: 0.55

A B c * D E A * B c D E
fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | pbi % fpbi | % | Fpbi | % | Fpbi | % | TFpbi % | Ipbi %
-0.10 | 51.23| 0.04 | 13.11| 0.00 | 0.00 0.04 2459 005 11.07 -0.21 2254| 055 | 3566 -0.12| 246 -0.25 | 34.43 | -0.19  4.92
No.: 21 p Value: 0.81 rpbi: 0.20 No.: 22 p Value : 0.46 rpbi: 0.47

* A B c D E * A B c D E

Fpbi | % Fpbi | % | pbi | % rpbi % | fpbi % Fpbi | % Fpbi | % | pbi | % pbi % | Fpbi %
0.20 | 80.74 | -0.07 369 | -0.13 11.89 -005 164 -0.11 205| 047 4590| -0.14 | 6.15 | -0.11| 492 -0.18 | 17.21 -0.24 2582
No.: 23 p Value : 0.00 rpbi: -0.06 No.: 24 p Value: 0.64 rpbi: 0.40

A B * C D E A B * C D E
I'pbi % I'pbi % I'pbi % Ipbi % Fpbi % I'pbi % I'pbi % I'pbi % Ipbi % Fpbi = %
-0.03 041 | 000 041  -006| 041 | -014| 410 016 9426 -0.08 533 |-0.16 | 943 040 | 64.3¢ -020 9.02 -0.21 11.89
No.: 25 p Value: 0.61 rpbi: 0.40 No.: 26 p Value : 0.70 rpbi: 0.47

A B c * D E A B c D * E
Fpbi | % Fpbi | % | Ipbi | % pbi = % | Ipbi % Fpbi | % Fpbi | % | Ipbhi | % pbi % | Fpbi %
-0.15 2.87 | -0.10 | 13.11  -023|14.34 040 6066 -0.19 902 015 7.38 |-022| 984 .026| 779 -018 533 047 69.67
No.: 27 p Value : 0.51 rpbi: 0.35 No.: 28 p Value: 0.50 rpbi: 0.17

A * B c D E * A B c D E
I'pbi % Ipbi % I'pbi % Ipbi % fpbi % Ipbi % Ipbi % Fpbi % Ipbi % fpbi %
015 | 902 | 035 5082 -026|2582 -005| 533 -0.02 9.02| 017 4959 -0.17 2049 .003| 451 -004 1598 001 943
No.: 29 p Value: 0.75 rpbi: 0.17 No.: 30 p Value : 0.58 rpbi: 0.37

A B c D % E A B * C D E
Fpbi | % Fpbi | % | fpbi | % pbi % | fpbi % Fpbi | % Fpbi | % | fpbi | % fpbi % | fpbi %
-0.09 | 14.34| -0.16 | 3.28 | -0.01 | 2.87 -0.06 4.92 017 7459 -0.22 6.15 | -0.30 | 31.15 0.37 | 57.79 0.05 | 4.92 | 0.00  0.00
No.: 31 p Value : 0.86 rpbi: 0.28 No.: 32 p Value: 0.88 rpbi: 0.32

* A B c D E A B * C D E

I'pbi % Ipbi % I'pbi % I'pbi % pbi % I'pbi % Ipbi % I'pbi % I'pbi % Fpbi = %
0.28 86.07 | -005 | 205 | -021| 943  -010| 123 -0.17 123 | -030 820  -0.16 | 2.87 | 0.32 |87.70 0.03 | 123 0.0  0.00
No.: 33 p Value: 0.44 rpbi : 0.37 No.: 34 p Value: 0.73 rpbi: 0.25

A * B c D E * A B c D E
I'pbi % Fpbi % I'pbi % Ipbi % I'pbi % I'pbi % Ipbi % I'pbi % Ipbi % Ipbi %
0.09 492 | 037 | 4426| -041|45.08 001 | 246 -0.03 328 | 025 7254 -022| 902 | -015| 6.15 -0.05| 123 -0.02 11.07
No.: 35 p Value : 0.45 rpbi: 0.42 No.: 36 p Value: 0.68 rpbi: 0.35

A B c D * E A B * C D E
I'pbi % Ipbi % Fpbi % I'pbi % | pbi % I'pbi % Ipbi % I'pbi % I'pbi % | pbi %
0.06 | 9.02 | -0.18 1230 -0.38 1844 -006 1516 042 4508 | -0.15 451 |-0.29 | 16.39| 035 | 68.03 -004 697  -0.07 4.10
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No.: 37 p Value: 0.29 rpbi : -0.02 No.: 38 p Value: 0.75 rpbi: 0.11

A B c D % E * A B c D E
I'pbi % I'pbi % I'pbi % I'pbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
-005 | 205 022 5205 0.14| 7.38  -0.20  9.84 -0.02 2869 011 | 7459|-011 2295 -0.14| 0.82 008 082 0.08 082
No.: 39 p Value: 0.51 rpbi: 0.23 No.: 40 p Value: 0.21 rpbi: 0.13

A B * C D E A * B c D E
I'pbi % I'pbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % Fpbi % Ipbi % Fpbi %
-0.02 | 10.25| -0.21 | 27.46 | 0.23 | 51.23 -0.07  9.02 0.09 164 000 4057 013 | 2090 0.00 451 007 1762 -021 16.39
No.: 41 p Value : 0.42 rpbi : -0.03 No.: 42 p Value: 0.79 rpbi: 0.33

A B c %D E A * B c D E
I'pbi % I'pbi % Ipbi % Ipbi % | Ipbi % Ipbi % Ipbi % Ipbi % Ipbi % | fpbi %
0.02 | 7.38 | 0.07 | 43.03| -0.02| 041 | -0.03 4180 -0.10 7.38| -0.22 | 533 | 0.33 | 79.10  -0.20 4.92  -0.02 287 | -0.15 7.79
No.: 43 p Value : 0.81 rpbi: 0.37 No.: 44 p Value : 0.56 rpbi: 0.34

* A B C D E A B * C D E

Fpbi | % | fpbi % Ipbi | % pbi| % | Ipbi % Fpbi | % Ipbi | % Ipbi | % Ipbi | % | Ipbi %
0.37 | 80.74| -0.33 | 14.75| 001 | 082 | -0.14 205 -007 1.64| -0.14 | 164 |-018| 6.56 | 0.34 5574 -0.22  20.08 -0.05 15.98
No.: 45 p Value : 0.86 rpbi: 0.39 No.: 46 p Value : 0.81 rpbi: 0.31

A B c D * E A % B c D E
I'pbi % I'pbi % Ipbi % Ipbi % | fpbi % I'pbi % I'pbi % Ipbi % I'pbi % | fpbi %
-0.16 | 2.05 | -011  0.82 | 0.04| 123 | -033 984 039 86.07  -019 1066 | 0.31  80.74| -009| 287 -015| 164 -015 4.10
No.: 47 p Value: 0.93 rpbi: 0.26 No. : 48 p Value : 0.07 rpbi: -0.20

A % B c D E A B c %D E
Fpbi | % | Fpbi % Ipbi | % fpbi| % | Ipbi % Fpbi | % Ipbi | % Fpbi | % fpbi | % | Ipbi %
-0.14 | 246 | 026 | 9344 -0.01| 0.82  -0.17  1.64 -015 164 -020 1270|-008 | 451 -018| 2.87 -020| 656 0.37 73.36
No.: 49 p Value : 0.95 rpbi: 0.21 No.: 50 p Value : 0.83 rpbi: 0.24

A B c %D E A B * C D E
I'pbi % I'pbi % I'pbi % I'pbi % Ipbi % I'pbi % Ipbi % I'pbi % I'pbi % Ipbi = %
0.00 | 0.00 | 0.00 | 0.00 | -0.21| 492 | 021 9508 0.00 0.00| 000 | 000 | 000 | 0.00 024 8320 -0.23 1598 -0.09 0.82
No.: 51 p Value : 0.76 rpbi : 0.26 No.: 52 p Value: 0.70 rpbi: 0.24

* A B c D E A B c * D E

Fpbi | % | fpbi % Ipbi | % fpbi| % | Ipbi % Fpbi | % Ipbi | % Ipbi | % Fpbi | % | Ipbi %
026 76.23 | -0.14 | 2.87 | 0.04| 246 | 007 041 -0.23 18.03| -0.15| 0.82 |-0.21 | 11.89 0.01 | 12.70 025 | 70.08 | -0.16 4.51
No.: 53 p Value : 0.51 rpbi: 0.31 No.: 54 p Value : 0.37 rpbi: 0.28

A * B c D E A * B c D E
I'pbi % Fpbi % Ipbi % Ipbi % | fpbi % Ipbi % I'pbi % Ipbi % Ipbi % | fpbi %
0.02 | 451 | 031 | 5082| -0.07| 205 | -0.07 287 -0.28 39.75 -0.07 | 943 | 028 | 36.89  -0.19 13.52 -0.09 16.80 -0.04 23.36
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No.: 55 p Value : 0.71 rpbi : 0.25 No.: 56 p Value : 0.81 rpbi: 0.29

A B c %D E A % B c D E
Fpbi | % | fpbi % fpbi | % fpbi| % | Ipbi % Fpbi | % Ipbi | % fpbi | % pbi| % | Ipbi %
-018 | 2.87 | -020 | 14.75| -0.08| 574 | 025 | 70.90 001 574| -0.02 123 | 029 |8115 -015| 738 -010 492 -022 533
No.: 57 p Value : 0.26 rpbi: 0.19 No.: 58 p Value : 0.66 rpbi: 0.29

A B c %D E A B c * D E
I'pbi % I'pbi % I'pbi % I'pbi % | Ipbi % Ipbi % Ipbi % I'pbi % I'pbi % | fpbi %
-0.08 | 6.15 | -0.17 | 29.51 | -0.01 | 1557 | 0.19 | 26.23 0.03 2254 -0.16 2500 -0.14 | 246  -022| 041 029 | 6598 -0.14 6.15
No.: 59 p Value: 0.73 rpbi: 0.36 No.: 60 p Value : 0.93 rpbi: 0.28

A B c %D E A B c D * E
fpbi = % | Tpbi| % | Fpbi | % | rpbi| % | Fpbi % fpbi = % | Tpbi| % | Ffpbi| % | rpbi| % | Fpbi %
-013 | 082 | -025  19.67 | -0.26 | 533  0.36 73.36 0.10 082 000 0.00 | -013 | 410 -0.27 | 2.87 -0.03| 041 0.28 92.62
No.: 61 p Value : 0.89 rpbi : 0.26 No.: 62 p Value : 0.89 rpbi: 0.38

A B c D * E A B C * D E
fpbi % | Tpbi % | fpbi | % | fpbi | % | Tpbi % | Tpbi | % | fpbi % | fpbi | % | Tpbi % | fpbi %
0.05 041 | -0.30 ‘ 246 | -013| 574  -0.06 | 246 0.26 8893 032 7.38 | -0.09 ‘ 0.82 | -017| 328 0.38 | 8852 0.00 0.0
No.: 63 p Value : 0.69 rpbi : 0.05 No.: 64 p Value : 0.81 rpbi: 0.20

A B c %D E A B * C D E
Fpbi | % | fpbi % Ipbi | % fpbi| % | Ipbi % Fpbi | % Ipbi | % Fpbi | % Fpbi | % | Ipbi %
0.00 | 000 |-012 | 164 -002|2951 005 6885 000 000 -0.09 082 | 005 | 246 020 |8074 -016 1189 -0.10 3.69
No.: 65 p Value : 0.68 rpbi: 0.10 No.: 66 p Value : 0.55 rpbi: 0.32

A B % C D E A B * C D E
Tpbi % | Tpbi % | fpbi | % | fpbi % | fpbi % | Tpbi % | Tpbi % | fpbi | % | Fpbi % | Tpbi %
-0.06 | 943 -0.15‘ 164 | 010 | 6844 -004 123 -001 1926/ -0.22 2336 -0.08 ‘ 1148 | 032 | 5492 -0.11 6.15 -0.07 4.10
No.: 67 p Value : 0.45 rpbi: 0.29 No.: 68 p Value : 0.28 rpbi: -0.03

A B c %D E A B * C D E
Ipbi % I'pbi % Ipbi % I'pbi % | Ipbi % I'pbi % Ipbi % Ipbi % Ipbi % | fpbi %
-0.20 | 26.64 | -007 1762 | -0.05| 1.23 | 0.29 H 4549 -0.06 8.61 0.02 | 14.34| 007 | 1.64 | -0.03|27.87 0.06 | 10.25 -0.04 4590
No.: 69 p Value : 0.39 rpbi: 0.37 No.: 70 p Value : 0.25 rpbi: 0.13

A B c %D E A % B c D E
Fpbi | % | fpbi % Ipbi | % Fpbi| % | Ipbi % Fpbi | % Ipbi | % Ipbi | % Fpbi | % | Ipbi %
-0.05 23.77|-0.07 | 13.93  022| 041 | 037 3893 -028 2295 -0.02| 7.79 | 013 2459 -010| 164 006 | 10.66 -0.10 54.92
No.: 71 p Value: 0.80 rpbi: 0.09 No.: 72 p Value : 0.65 rpbi: 0.37

* A B c D E A B c D * E
Fpbi | % | Fpbi | % | Fpbi | % Fpbi = % | Ipbi % Fpbi = % | Fpbi | % | Fpbi | % Fpbi | % | pbi %
0.09 | 80.33| -0.03 | 164 | 0.13| 328 | 000 574 -003 9.02| -025| 6.97 |-0.05| 6.56 | -0.23 20.08 -0.05 123  0.37 65.16
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qu 2.0

nA1sdau ;.  SlID 521 (Basic Sciences)

o o

Sui : 22 fuMAN 2555
ANUIUAAAU = 120
AU LINAaU = 244

Difficulty Index --> p-value ( proportion of students answer item correctly )

number of students answer correctly
p-Value =

total number of students answer that item

Discrimination Index --> D or r-value --> Point-biserial correlation coefficient ( r pbi )

SCORE STATISTICS

Mean = 68.152 5.D0.= 11.915

Mode = 65 (fregq= 14 )

Max = 94 Min = 28
DIFFICULTY INDEX (p value)

Average (p-bar) = 0.566 Maxp= 0.990 Minp = 0.010
DISCRIMINATION INDEX (D or r value)

Average (D-bar) = 0.244 Max D = 0.680 MinD = -0.180

RELIABILITY COEFFICIENT (rtt) = 0.847
(Kuder-Richardson formula 20)

STANDARD ERROR OF MEASUREMENT (SEM) =  4.655
(S.D. x SQR(1-rtt))
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HoUo : Constructed response item development

Written Tests

Two major types of written test forms

ConStrUCted Response 1. Selected Response items

|temS 2. Constructed response items

Suprapath Sonjaipanich MD.
Department of Pediatrics
Faculty of Medicine Siriraj Hospital

Mahidol University

Assessment approach Written examination

Portfolio, log-book
Clinical performance assessment

* Level I: Recall, Recognition
* NAFauANNA
OSCE, Long-case exam + Level Il: Comprehension, Interpretation
* agauanunla dsdtaya nMsulanacieg
MEQ/Essay, Oral * Level lll: Application, Problem solving
KNOWS HOW » Siaseitlgnn tlamsidadaTsa/ang

MCQ » msaa&ulalunsudilgu (A1s5hun)
KNOWS

Miller’s pyramid Useofan

J Med Educ 1981 Feb,56(2):115-21
4

Limitations of

Comparison Selected Response Items

Selected Response Constructed Response « Cueing and suessing correct answers
Measured Concrete knowledge, Complex cognitive g g g
construct basicinterpretlation, gbility: proplem so!v?ng, . Difficulty in developing good items
some applications interpretation, decision
making * Testing of trivial content
Item construction | Simple Complex L. . X
Gostof scoring | Low Expensive * Limited ability to assess higher level of
Type of scoring Objective Subjective cognitive lea rning
Rater effects No effect Significant factor
Reliability High Low
Assessmentof knowledge with written testforms.
Adaptedfrom Table 3.2 In Haladyna TM, ing idatir il hoic International handbook of research in medical
Testitems, 3" ed. Mahwah, NJ: Lawrence Erlbaum Associates, 200?. Education, part 2. Dordrecht: Kluwer, 2002, p. 647—%72.
suprapath.son@mahidol.ac.th 1
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Constructed Response Items

A variety of written formats in which examinees is
required to create answers spontaneously in response to
questions
* Traditional essay questions
o Long essay
o Short essay
* Modified essay questions
o Standard modified essay questions (MEQ)
o Patient management problem (PMP)
o Key features problem (KFP)
o Short Answer question (SAQ)

Constructed response items: Strengths

* Examinees ‘responses are non-cued: more
authentic

* Able to measure higher-order cognitive tasks:
application, analysis, synthesis, and evaluation

* Motivation for clinical learning

Traditional essay questions

* Long essay examinations
o An exam is consist of a few open-ended essay
questions, each requires lengthy written
responses from examinees
* Short essay examinations
o An exam is consist of many open-ended essay
questions, each requires short written answer
consisting of a sentence or two

suprapath.son@mahidol.ac.th

AN90

Objectives

HaRUgANITLITINEUATNNTSINDANTTN BNATHGL

3

RERPGITERY

o agnetefussdadrinuasdasgautiin constructed

response items

o vandunauitddnlunisasedesay modified essay

questions 14

o swlunszrrumenawdagau modified essay
questions gusulinAnmwszAunaain

Constructed response items: Limitations

* Difficult to develop and score

* |nefficient exam format

* Expensive

* Subjectivity

* Low reliability

* Construct underrepresentation

14 - 16 March 2018

Comparison
Long Essay Short Essay
Content coverage | Narrow Broad
Item development | Easy Difficult
Scoring guideline | Very difficult Easier
development
Students’answers | Infinite possibilities More focused scope
Reliability Very low Low
Time used More Less
Good use Assessment of complex | Assessment of
cognitive abilities: simplified, structured
analysis, synthesis, problems with limited
evaluation, and answers
presentation of ideas

2
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Modified Essay Question

* msszanabiafiaumsuitlymigileludinegs
¢ msuitlywaasgilasauiia qusznaudavanzdunay
o aglsifidayaimundausdafugine
0 HasAen qAUAUMTayALRAANLAALAS LT Andula
ATyl fiazdusay

0 \iavhusazdunaunda lisunsadaunsuliusladeitlavh
Ineuwiila

Forward Reasoning
(Data driven process)

Complete data gathering

history taking, physical exam, lab findings,
radiological studies, etc.

L

Generate diagnosis and differential diagnoses

L

Plan the treatment

MEQ Process

A brief clinical situation (scenario, vignette)
Hypothesis generation / Differential diagnosis
Il
(Focused) Data gathering (Hx, PE)
Hypothesis refinement

Management/Intervention

Incidental question related to clinical/basic sciences
(asRvizalaififle)

suprapath.son@mabhidol.ac.th

ol A

Clinical Problem Solving Methods

Pattern recognition
Algorithm
Forward reasoning (data driven process)

Backward reasoning (hypothesis driven
process)

Backward reasoning

(Hypothesis Driven Process)
Chief complaint / Condition

Identification of problem (s)

Formulation of hypothesis (es)

-

Information gathering

.

Testing the hypothesis (es)
(collect more information)

.

Re-rank hypothesis (Tentative diagnosis)

-

Intervention & Management

Standard Modified Essay Questions

Chief complaint

A question on differential diagnosis
Questions to collect additional information
Additional clinical information

Differential diagnosis

Management

Additional clinical information
Interpretation of laboratory findings
Exploring knowledge, reasoning

4 43(2): 123 - 134,
18

14 - 16 March 2018
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14 - 16 March 2018

Standard MEQ

* Chief complaint (A brief scenario)

o ffthe: i a1y uazgiivaciidni

o tloyw: #u wishnu iisswaiiaziuiiAssd uazie

Anyigiuninee Il
Asneadasiuuans g gndan
* A question on differential diagnosis
(Hypothesis generation)
0 masmeFmalidaay uazdme

Standard MEQ

* Differential diagnosis (Hypothesis refinement)
o mmuiigrtumsitaselsaiinazily Taeardedays
wunaRlH
* Interpretation of laboratory findings

o Mmumsuilatayaranisnsranaiasljisinng mnsed
& o [
aaulwiinla dusiu

Modified Essay Question

Advantages
* Construct responses
* Mimic actual clinical problem solving
* Focus on higher order cognitive abilities

suprapath.son@mahidol.ac.th

Standard MEQ

¢ Questions to collect additional information
(Data gathering)

o Mmmaieaiudayamaendiin (Hx & PE) utaan
arfuayy / Andu sayiigiu el
(focused data gathering)
* Additional clinical information

o analudayaniuun wia Tidayauedau udaldinu

P oy P a v
2] ’]’]il\iﬁl‘ﬂ\iﬂ’]i‘ll‘ﬂﬂﬂ’ﬂxvli‘ﬂm.l’]\i

Standard MEQ

* Management
O Mmamsinmsunz msnemuains / Adanis
Fnw
omsilasiu dadtugunn
* Exploring knowledge (optional)

o a v a a
o mmwmaumwimmnmwmmﬂrsl%mmwwéwugm

Modified Essay Question

Limitations
* Construct underrepresentation
* Difficult to develop
* Unexpected responses
* Subjective scoring
* Cannot assess affective or psychomotor abilities

4
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Key Features Problem

* A constructed response question focusing on
clinical decision making skills

critical steps in the resolution of each problem
(the problem’s key features)

* Allow for more cases, items for testing a
broader content domain

* Responses can be selected or constructed

FarmerEA, Page G. A practical guide to ing clinical deci i the
key features approach. Med Educ 2005, 39: 1188—- 1194.
25

Short Answer Question (SAQ)

Sa o @

dasautiausseneiinanuaeaal
* flanddilasusd
¢ muAN (2-3 1a) ﬁtﬁmﬁmﬁu‘iwééﬂw
d ﬁmwﬁ'muﬁmmiﬁmauL?Juﬁw?mﬁﬁgu'] finse
Alszifurindy

Assembling Problem-Writing Groups

Item writers: background and clinical expertise
are pertinent to the context of the examination

* Ensure that the problems used are well grounded
in practice and represent a wide range of real-life
practice.

* Agroup of writers help review the content.

suprapath.son@mabhidol.ac.th

Elicit examinees’ responses concerning only the

Key Features Problem

* Reliability of 0.8 in 4 hours of testing had been

demonstrated

Page G, Bordage G. The Medical Council of Canada’s key features project: Amore valid written

.

.

.

.

.

‘ofclinicald 1995;70:104-10.
26

Developing an MEQ

Assembling problem-writing groups
Selecting a problem

Defining the key features

Writing the questions

Selecting question formats

Specifying the number of required answers
Preparing scoring keys

Validation and references

FarmerEA, Page G. A p ing clinical deci kil

gui i ing the
key features approach. Med Educ 2005, 39: 1188 1194.
28

Select A Problem

Refer to test specification table
Select an appropriate clinical problem

1. flymnainuiies wazsraaswnangieasa

2. tlywwisaamssagfidslianansasuungmglauivay
& o e - s o ¥ a '

3. flymiidnAnnvdaunndlszarduianaintas

4. thywminiigadasiunaressuy i gilhaiifymszuy Gl

Ak e a . @)
AILNL nutrition WAZ/1TA electrolyte imbalances 1ludu

30
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Select A Problem (cont.)
* Select an appropriate clinical problem (cont.)
5. flywitanansadssfiuinsemsudifymuaznisdndula

* Life threatening v3a emergency situation

* Diagnosis: relevant history, physical examination or

investigations
* Subsequent or definite management

* Preventive care, health promotion, rehabilitation

Defining A Key Feature (cont.)

* Typical decisions or actions tested in KFP
0 dseARiRaiRnAd Ay
0 menmAduMeidAniFaan siansaaiiin
o0 msidaatlsa viia Jadauanlsa
o msRuAwAmANING confirm ¥3a exclude NsAade

O masnElanzianzasnulsn

From A Problem to A Case

Following a decision of key features, the
problem writers select one case scenario:
* Age, gender
* Setting of the encounter
* KFP on diagnosis: brief case

* KFP on management: longer case and includes
laboratory information

suprapath.son@mahidol.ac.th

Defining A Key Feature

* Ask a problem writer
o fymitdanyigalunsiamsiugileiiaua
o ‘ifumauﬁﬁﬁrgﬁmm‘lﬂ"lé'lumi%’nmﬁﬂw

* remark

o key features lsidnlusiasdriniawe biomedical una
amumsaianafluidas ethical, medicolegal, prevention

o Wnrwisalunguiilisuland auld consensus sndumauladndn
essential uaz critical

32

Defining A Key Feature (cont.)

* Qualifiers: MmandwintisuananudAyraimsindula

a av @ o

o Immediate (®sfinasviniuii

o Initial @digai) ey

o Longterm (&sigiasyin) lussazena

o Definitive (ms¥ne n1sgua ...) Adwnz
o Urgent 9nidu 15eaau

o Most important &#wyiign

o Most likely wnazdlulilléaniign

o Must not miss @) waalsils sawana a4

Writing the Questions

* Write the questions that test the defined key
features

* Most case scenario are followed by two or
three questions, each question test one key
feature

* The number of answers may vary from one to
ten, typically 3-5 answers

36
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Selecting Question Formats

* Two alternatives

(1) Write-in (WI) format: write a very short note or
single words

(2) Short menu (SM) format: select from a list up to
25 items

Medical Council of Canada and Royal Australian College of General
Practitioners suggested WI format as a more effective one

Preparing Scoring Keys

* Only one acceptable answer
o Correct diagnosis

* Multiple acceptable answers
o Differential diagnosis

* Partial credit system
o Complete answer

o Incomplete answer

Time

* 21nsiifaandadan ASNARDIABLAINNAILANAY
uazaLLean vse IiNauarnsinasasidasay

o ainAnmldlunisaay azunndaianansd
1lumsmaudiainuu g Useanm 30-50%

* inndayaniinaasluusazniiiauemn fag
fvuaatliiaswasviuauussuladays

suprapath.son@mahidol.ac.th

Specify the number of required answers

szyliidaaululandinazliinesls adnsls Wuandelsande
i
. qau'an%a‘iiﬂﬁ@ﬂqﬂﬁmfﬂmLﬂumnﬁﬂ;m 115
* aeuanfmsIanLaINNsAsIRsImERd A iazdaglunis
gudunisitiaaelsn 11 3 szms

. 'uNLiﬂuﬁﬁqnﬁ%’nmﬁm%’ucjﬂqﬂiﬂaflu’luﬁﬂﬁ'qmi%’nmﬁ
Rl

Preparing Scoring Keys (cont.)

* Penalty

o Absence of “must have” answers

= Give a score of “0” despite the presence of other less
important answers

o Presence of “unnecessary” investigations or
treatment

= Two options:
— negative score (but not cross items)
— no score (0)

o Harmful treatment
= negative score (but not cross items)

Validation and References

* Validation

o Pilot the problem with colleagues new to the
problem => discussion, revision

* References

o Useful, especially in the field of rapidly developing
intervention and discovery

AUEANUITUIAAAIUMSANKINGIMERSAVNW (FIFD) ATUEIWNYAARSASS1BWEUA Tel. 02-4199978, 02-4196637
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sasau Modified Essay Questions (MEQ)

@ =R 6 <& = =
wnAaNBILLNNITWI........ DNITAN Y
#0110 AUTUNNLFRATAIINTNELIR
3182291
a1v13dlaandadey
Problem / Topic
Objectives 1.
2.
3.
4.
Iuwnoandodau
W ANANDN fnw
randszanm W
AT LLAN 100 ATLLbIL
Physician Tasks [Zf ﬂxu%%t&u
O Health promotion and maintenance
O Mechanism of diseases
O Data Gathering (Hx & PE)
O pata Gathering (Investigation)
O Hypothesis Generation (Differential diagnosis)
O Hypothesis Refinement ( Diagnosis)
O Emergency management
O Acute management
O Long term management
O Counseling education
O Basic knowledge
AZLUUHLAN 100
RaTaIC/TA LN AZLL1bTh
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tasdaaal

o X
ANDINN 1. (| AZLLLbIb)

. I AZLLIbLL

e AT LLIbLL

B AZLLIbIL

Ao AZLLIbIL
R R A bT SO ATLLILL

o q.
ANDINN 2. (| AZLLULL)

T ATLLILTL

D AT LLILLL

B AT LLILLL

. AT LLILLL
BRI %1 Ao T SO AT LLLbIL

d —X
ANDINN 3. (| ATLLLLL)

T AZLLILLL

D AZLLILLL

B AZLLILLL

T AT LLILLL
BRI 21 A o b SO AL

o =
AN 4. (| AZLLLLL)

o A= LLIbL

D AZLLILTL

B A= LLILTL

0 AZLLILTL
LA EASI BN Yoo A=LLILLL
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Modified Essay Question (MEQ)

1. Seseondoasunasidu Problem-oriented 11nn31 Disease-oriented lnawiullymitnuiey Jgyminiiendes

funaneszuu damniiinAnwRanaintes Wudu

2. deaoumsidudnuasiuiuliaouldtinisaninszi msldmema Weussuinwgnsurdymuaznsinaula
3. Asinsysanmsvesavivilumsesndedeutnamuauais

4. enmendwasvnzaniussdu . (Jungulseiifesimunasiummeaniunnniingulseiimsinenng)

5. deaeuiildaciisnnu 10 Tolvy Fluurazdelngzidedosysvana 3-5 4o

6. wmildlunsdevurastelngiszana 15 unil

7. dedeuusazde msdulumudivduneuiiadendsiuaaumsalaivlunisguatae Wy venanuiiuiifau
Tunsdindndu fnslideyaindunounudmauludensly naensuinmsasulawmsensitedelesduneunisds

71539 lab wazn13snNw"

8. deyarsunulimsdesiiuly asiiieaneavanansalvignevfnnalaymiuayiiadouenlsalineas ielvidn
%] Ay a a v a | | ° vy | ' ) ' v
Toyanseanisnmiiainldlagldpufnuinniinisvesi uaglunislideyanisasiasienie liesvdnundnll
wzgnauatilaiad g 1wy Wideyan1snsiasaniedn chest: lungs clear uiraenslinauLLLFLT
decreased breath sound w%a’l,ﬁ‘iﬁa;ga’h abdomen: soft, normal bowel sound WAlRBULALLANT

hepatosplenomegaly

o
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'
a ao w
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WiLiaie confirm 138 exclude N153Tade N1ssnwARNIzzastulsa s1udaUseiRuilineteeiu ethical,

medicolegal lidndufideaausinududusisnsamyszifmnseinisszidiunuiaiuaunsasudus

o I3 o & o a ° v | o o Avay My & v v
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A practical guide to assessing clinical decision-making
skills using the key features approach

EL1zABETH A FARMER' & GORDON PAGE®

AIM This paper in the series on professional assess-
ment provides a practical guide to writing key fea-
tures problems (KFPs). Key features problems test
clinical decision-making skills in written or computer-
based formats. They are based on the concept of
critical steps or ‘key features’ in decision making and
represent an advance on the older, less reliable pa-
tient management problem (PMP) formats.

METHOD The practical steps in writing these prob-
lems are discussed and illustrated by examples. Steps
include assembling problem-writing groups, selecting
a suitable clinical scenario or problem and defining
its key features, writing the questions, selecting
question response formats, preparing scoring keys,
reviewing item quality and item banking.

CONCLUSION The KFP format provides educators
with a flexible approach to testing clinical decision-
making skills with demonstrated validity and reliab-
ility when constructed according to the guidelines
provided.

KEYWORDS *decision making; clinical compet-
ence/*standards; educational measurement/*meth-
ods/standards; problem-based learning; *education,
medical; questionnaires; Canada.
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E-mail: liz.farmer@flinders.edu.au

INTRODUCTION

In this article, we introduce the concept of a key
feature, which is the cornerstone of a problem format
known as the key features problem used in written
examinations of clinical decision-making skills." We
then focus on practical guidance in creating key
features problems to test clinical decision-making
skills at both undergraduate and postgraduate levels.

Bordage and Page2 first introduced the term ‘key
feature’ in 1987, following a critical analysis of
research on the nature and assessment of clinical
decision-making skills published in 1985.% At that
time, most assessments of these skills used small
numbers of lengthy clinical problems (sometimes
only 1), on the premise that the skills were generic
and largely independent of the factual knowledge
and procedural skills demanded in any particular
problem.* The most popular such assessment format
was the patient management problem (PMP), a
written problem which consisted of a clinical scen-
ario, followed by sections of items which elicited
candidates’ responses in relation to history taking,
physical examination, investigations and diagnosis.
One PMP could take up to 90 minutes to complete.®

Although its high authenticity and face validity made
it popular, it became clear that the PMP format had
serious drawbacks. First, the reliability of the test was
very low” and it was evident that content specificity
was just as much a factor in testing clinical decision-
making skills as in all other areas of clinical compet-
ence. In practical terms, this required many hours of
testing in order to obtain a reliable result. In
addition, the scoring of PMPs often rewarded thor-
oughness of data gathering, rather than ability to
make appropriate decisions. Moreover, the expected
differences in performance between junior and
experienced doctors were not found. Finally, scores

14 - 16 March 2018
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on PMP tests correlated highly with scores on
knowledge tests, suggesting that they added little
additional measurement information.*®

A NEW APPROACH

In order to overcome these difficulties, Page and
Bordage® suggested that, in any clinical case, there
are a few unique, essential elements in decision
making which, alone or in combination, are the
critical steps in the successful resolution of the
clinical problem. They labelled these elements ‘key
features’.? This concept led to the creation of a new
test of clinical decision-making skills, which elicited
candidates’ responses concerning only the critical
steps in the resolution of each problem - the
problem’s key features. Testing only critical steps
enabled candidates to be tested on a much larger
number of clinical problems than was the case with
the PMP format. The new test format was called the

‘key features problem’ (KFP) and was shown to
have a potential reliability of 0.8 in 4 hours of
testing.®

The KFP format proposed by Page and Bordage® also
added to other written test formats in that it allowed
more than 1 correct answer as required by the
question. These involved either 1 or more very brief
written answers, or 1 or more items selected from a
long list. The flexibility in allowing for more than 1
correct answer often mirrors real-life practice more
closely than is possible in single answer written
formats, such as multiple-choice questions (MCQs)
or extended matching questions. In addition, the
KFP format also maintained the advantages of the
longitudinal nature of the PMP format in that
following a problem through various stages enabled
testing of candidates’ clinical decisions over the
course of a clinical scenario. This is similar to other
sequential formats, such as the modified essay ques-
tion format, and again mirrors real-life clinical
practice more closely than is possible in more basic
test constructions such as MCQs. Key features prob-
lem test formats may be presented in either paper-
based or computer-based formats. The latter suits
high volume, high stakes testing, and allows for low
cost incorporation of pictures into the problems, but
overall is more expensive to deliver.

Key features problems are now used in a variety of
testing situations. While the reliability of the format is
good, in high stakes testing the format is presented as
part of a suite of assessment approaches. For exam-
ple, the Medical Council of Canada uses a 4-hour KFP
format test in the Part 1 Qualifying Examination for
licensure, together with a 3.5-hour MCQ test. Candi-
dates for the Royal Australian College of General
Practitioners (RACGP) Fellowship Examination for
certification sit a 3-hour KFP paper, together with a 4-
hour written test and a 3-hour objective structured
clinical examination (OSCE). Key features problem
formats are also employed by the University of
Toronto as part of its internal examinations for
medical students and by the American College of
Physicians in the Medical Knowledge Self-Assessment
Program (MKSAP) for continuing medical education

purposes.

SAMPLE KEY FEATURES PROBLEM:
—DIARRHOEA

The following problem (Fig. 1) has been reproduced
from a guide to writing KFPs prepared for the

© Blackwell Publishing Ltd 2005. MEDICAL EDUCATION 2005; 39: 1188-1194
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A 35-year-old mother of 3 presents to your office at
17.00 hours with complaints of severe, watery
diarrhoea. On questioning, she indicates that she has
been ill for about 24 hours. She has had 15 watery
bowel movements in the past 24 hours, has been
nauseated, but not vomited. She works during the day
as a cook in a longterm care facility but left work to
come to your office. On her chart, your office nurse
notes a resting blood pressure of 105/50 mmHg supine
(a pulse of 110/minute), 90/40 standing, and an oral
temperature of 36-8 °. On physical examination, you
find she has dry mucous membranes and active bowel
sounds. A urinalysis (urine microscopy) was normal,
with a specific gravity of 1-030.

1 What clinical problems would you focus on
in your immediate management of this patient? List
upto3

2 How should you treat this patient at this time?
Select up to 3
1 Antidiarrhoeal medication
Antiemetic medication
3 Intravenous 0.9% NaCl
4 Intravenous 2/3-1/3
5 Intravenous gentamicin
6 Intravenous metronidazole
7 Intravenous Ringer lactate
8 Nasogastric tube and suction
9 Nothing by mouth
10 Oral ampicillin
11 Oral chloramphenicol
12 Oral fluids
13 Rectal tube
14 Send home with close follow-up
15 Surgical consultation
16  Transfer to hospital

3 After management of the patient’s acute condition,
what additional measures, if any, would you take?
Select up to 4 or select #11, none, if none are

indicated
1 Avoid dairy products
2 Colonoscopy
3 Enteric precautions

Iy

Gastroenterology consultation
Give immune serum globulin to patients at
longterm care facility

wm

6 Infectious disease consultation
7 Notify Public Health Authority
8 Stool cultures

9 Strict isolation of patient

10 Temporary absence from work
11 None

Figure 1 A sample key features problem.
Medical Council of Canada.” The key features tested

by the questions are:

1 recognise dehydration (tested) and its level of
severity (not tested);

2 manage dehydration appropriately, and

3 evaluate the possible communicability of the
underlying disease (family or hospital spread,
possible common source).

Each question directly tests 1 of these key features,
and each challenges the candidate to apply his or her
knowledge in making clinical decisions.

DEVELOPING KEY FEATURES PROBLEMS

The first section of this article highlighted the
rationale, nature and main advantages of the key
features approach. The sections that follow outline a
practical guide to the steps involved in developing
KFPs, which build upon the guidelines for writing
KFPs presented by Page and Bordage.'

Assembling problem-writing groups

Both face validity and content validity require the use
of problem writers whose backgrounds and clinical
expertise are pertinent to the context of the exam-
ination. In Australia, for example, the RACGP
employs general practitioners from diverse metro-
politan, rural and remote practices across the coun-
try, who work in small guided groups to create draft
KFPs for use in part of the fellowship examination.®
This ensures that the problems written are well
grounded in practice and experience and represent a
wide range of real-life Australian general practice
contexts. Using the writing process outlined below,
problems are written so that they do not represent
mere abstractions or generalisations from textbooks.”
This is an important step in supporting the content
validity of the format and applicability to real-life
practice, as perceived by the candidate group.'’

Selecting a problem, defining its key features

First, problem writers are asked to select a clinical
problem (e.g. diarrhoea), usually selected from a
blueprint for a key features examination. They are
asked to think of several instances (real cases) of the
problem in practice. Relative to these cases, they are
then asked to address the most important question
they face as a problem writer: ‘What are the essential
steps in the resolution of this problem?” This
fundamental question prepares writers to concen-
trate on only the most critical decisions within each
case — the problem’s key features. It is essential to
differentiate between decisions or steps that are
appropriate, but not critical, and those that must be
present. Coming to grips with this distinction is the
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single biggest issue for novice writers. This step
usually requires discussion amongst a small group or
panel of writers to clarify which steps are critical and
achieve consensus. Secondary considerations which
can guide the identification of a problem’s key
features involve asking problem writers to also iden-
tify the elements or steps most likely to result in
errors by candidates at particular levels of training
(e.g. graduating medical students), and to identify
the difficult aspects of the identification and man-
agement of the problem in clinical practice.

Key features are unique for each clinical problem,
and may pertain to any component of the work-up
and management of a case; for example, in initial
data gathering and diagnostic steps, in longterm
management, or in prevention of complications. Key
features focus on clinical decisions (e.g. ‘include
depression in a differential diagnosis’) or clinical
actions (e.g. ‘elicit risk factors’, ‘order a mammo-
gram’) where the clinical action is an expression of a
clinical decision. Figure 2 illustrates typical decisions
or actions tested in KFPs.

® Elicit history or reasons for patient request

® [Interpret symptoms

® Seek critical physical findings

® Interpret physical findings

® Make a diagnosis or differential

® Order investigations to confirm or deny
differential diagnoses

® Specify management goals or decisions

® Prescribe drugs

®  Specify follow-up

Figure 2 Critical clinical decisions or actions tested in KFPs.

A final component of a key feature is a qualifier that
may reflect such issues as the urgency of a decision
(e.g. ‘What initial action...?’), or a decision-making
priority (e.g. ‘What are the most important...?’).
Figure 3 presents some common qualifiers.

® Immediate

® [Initial

® Longterm

® Definitive

® Urgent

®  Most important
®  Most likely

®  Must not miss

Figure 3 Common qualifiers in key features.
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It is important to note that key features may pertain
to a broad range of clinical decisions in addition to
the biomedical. Key features problems can be con-
structed to assess ethical, medico-legal, population,
preventive and organisational decisions, and in a
range of health care settings. This flexibility is a
useful attribute of KFP formats in contrast to the
more limited multiple-choice and extended match-
ing approaches.

Following their discussion of key features, the
problem writers select 1 case for development into
a problem scenario and related questions. The
clinical scenario for the problem usually begins by
stating a patient’s age, gender and setting for the
encounter. If the key features for that problem
focus on the diagnostic component of the problem,
the case scenario is often brief (e.g. patient
demographics, presenting complaint and limited
clinical information). Where the KFP focuses on
the management of the problem, the case scenario
is typically longer and includes laboratory and
diagnostic information. The KFP format is flexible
in that additional clinical information can be
inserted between questions. This sequential format
enables the problem to be followed longitudinally.
This attribute allows writers to produce realistic
scenarios that evolve over time as required. In this
respect, the format is similar to the flexibility found
in other sequential formats, such as the modified
essay question. Figure 4 gives some examples of the
kinds of clinical scenarios that lend themselves to
the KFP approach.

® A reason for attendance (e.g. chest pain,
check-up, follow-up)

® Arequest (e.g. sick note, preventive care)

® Symptoms (e.g. cough)

® Signs (e.g. abdominal tenderness)

® Results (e.g. biochemistry, imaging, haematology,
audiology, ECG, spirometry)

® Photographs (e.g. clinical signs, rashes)

® Complications of therapy or management

Figure 4 Typical elements in KFP clinical scenarios.

Writing the questions

With the key features defined and the case scenario
written, the next step in KFP development is to write
the questions that test those key features. Most KFPs
consist of a case scenario, typically followed by 2 or 3
questions, each question testing 1 or more key
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features. The questions request that candidates
record their clinical decisions, which, depending
upon the problem’s key features, can relate to data
gathering (e.g. ‘What investigations would you order
at this consultation?’), diagnosis (‘What are the most
likely differential diagnoses?’), management (‘What
are your longterm management steps?’), etc. Most
questions have several answers, which comprise the
critical steps in resolving this specific problem. The
number of answers may vary from 1 to 10; typically
there are 3 to 5.

Selecting question formats

Two question formats are used in KFPs. These are
the write-in (WI) format, where candidates supply
their responses in very short note form (e.g. they
write in ‘insulin-dependent diabetes’, or ‘prescribe
penicillin’), and the short menu (SM) format,
where candidates select responses from a list of
prepared options. The length of the options list
varies and may contain up to 25 items. To reduce
guessing effects, the list must contain all correct
responses plus common misconceptions or likely
mistakes. In practice, to reduce cueing, this
requires at least 4 or 5 incorrect options for each
correct item.

Write-in questions must be marked by hand,
whereas SM questions may be marked by computer.
The WI question is strictly limited to very short
notes or single words, in contrast to the modified
essay or short answer question formats, thereby
reducing marking time to the minimum. While the
feasibility of WI questions could be a problem, data
from the Medical Council of Canada and the
RACGP suggest that WI formats are more effective
in identifying weaker candidates and are more
discriminating,11 In addition, it is often harder to
write sequential questions purely in SM formats
because of backward cueing of candidates to
correct answers. Therefore, most KFPs continue to
contain both formats.

Specifying the number of required answers

Each question must contain an instruction that
stipulates the number of responses to select or
supply. Common instructions are:

write, in note form only, one (1)...
select up to X'...

select X'...

select as many as are appropriate, and
select none if none are indicated.

PREPARING SCORING KEYS

The scoring key for a question consists of the list of
correct and incorrect responses, and scores to be
assigned to each response.

Some scoring keys can contain only a single required
response, such as the scoring key for question 1 of the
diarrhoea problem shown in Fig. 1 (Fig. 5).

Score  Response Synonyms
1 Dehydration Hypovolaemia
fluid loss
fluid depletion
0 Listing more than 3 items

Figure 5 Scoring key for question 1 of the diarrhoea
problem shown in Fig. 1.

To emphasise that candidates must not give more
than the required number of responses to a
question, a forfeit is applied if this occurs. In Fig. 5,
up to 3 answers were specified. A candidate who
provides say, 4 answers, will receive no marks for
the question.

Other scoring keys contain several responses clus-
tered on the basis of logical considerations regarding
the correct clinical actions to be taken. A simple
scoring key for question 3 of the diarrhoea problem
is shown in Fig. 6.

This scoring key illustrates a partial credit system of
scoring, where a weight is assigned to each response —
in this case the same weight of 1 mark to each
response.

Score  Correct responses

leach #3  Enteric precautions
#8  Notify Public Health Authority
#11  Stool cultures
#13 Temporary absence from work
0 #5  Give immune serum globulin to
patients at longterm care facility
#12  Strict isolation of patient
or
Selecting more than 4 items

Figure 6 Scoring key for question 3 of the diarrhoea
problem shown in Fig. 1.
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Specifying different scores for responses allows for
the instances where problem writers regard some
correct answers as more important clinically than
others. Starting with a default option of each
correct answer scoring equally, (e.g. 1 point), more
important answers may be weighted more highly
(e.g. be awarded 2 or even 3 points). Simple
weighting systems are preferable, as more complex
systems do not improve reliability. Similarly, negat-
ive marking is not used because it does not
contribute to reliability and may discriminate
between students simply on the basis of their risk-
taking behaviour.'> However, an especially import-
ant answer can be specified as ‘must be present’. In
this case a penalty is applied such as ‘no marks for
the question if answer not present’. Similarly, a
dangerous or negligent response (e.g. unnecessary
invasive investigation, unnecessary or harmful
treatment) may result in the candidate forfeiting
the marks for the question involved, no matter
what other responses the candidate makes to that
question. Items 5 and 12 in the scoring key shown
in Fig. 6 are examples of such actions. Such a
penalty, if applied, results in the forfeit of marks
only for the relevant question within a KFP. In
most cases, where a problem consists of 2 or 3
questions, this penalty results in the forfeit of half
or a third of the total marks for that problem.
Whether or not such an approach is used depends
on the views of the examining body and possibly
partly on the stakes associated with the examina-
tion.

Total examination scores are simply the sum of the
scores on each problem. Problem scores are the sum
of the scores on the questions within the problem.
Each problem is given the same weight in the
calculation of the total mark. This can be easily
achieved by transforming problem scores into a
percentage.

VALIDATION AND REFERENCES

With questions and answer keys defined, the next
step is their validation. Validation entails piloting the
problem with discussion, review and editing by
colleagues new to the problem, and confirmation of
the correctness of answers through reference to
suitable literature. Markers particularly appreciate
evidence from the literature if questions test a new or
rapidly developing area. This process is cited as
enjoyable and challenging by writers, and the lively
debate and sharing of clinical practice contributes to
writers” own continuing education.

1193

COMPUTERISED PRESENTATION OF
KFP FORMATS

Presenting KFP in a computerised format offers 2
immediate benefits: ease of presentation of high
quality pictorial material such as photographs and
imaging, and a mechanism to prevent backward
cueing if additional clinical information is given
between questions. However, this approach requires
additional resources.

QUALITY ASSURANCE ISSUES IN ITEM
DEVELOPMENT

Problems that perform well can be maintained in an
item bank where the performance of a problem in
each examination in which it is used may be
recorded. Similarly, question writers may receive
feedback on the performance of a problem, and may
be involved in review of their problems after use.
Candidate feedback is another important source of
quality assurance.

STANDARD SETTING OF KFP FORMATS

The issues of standard setting for high stakes KFP
examinations are comparable to those in other
written tests. The Medical Council of Canada uses the
modified Angoff method while the RACGP currently
employs a new approach, the Angoff at question level
(AQL) method. These methods require multiple
judges and are based on the concept of the border-
line candidate as presented by Norcini in a previous
article in the series the Metric of Medical Education."

CONCLUSION

Writing key features problems is challenging and
enjoyable. Following the steps in this guide will help
ensure that KFP examination papers possess high
levels of face and content validity and demonstrate
levels of test score reliability that are acceptable for
making decisions about individual candidates’ clin-
ical decision-making ability.
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Abstract

Background: Reliable and valid written tests of higher cognitive function are difficult to produce,
particularly for the assessment of clinical problem solving. Modified Essay Questions (MEQs) are
often used to assess these higher order abilities in preference to other forms of assessment,
including multiple-choice questions (MCQs). MEQs often form a vital component of end-of-course
assessments in higher education. It is not clear how effectively these questions assess higher order
cognitive skills. This study was designed to assess the effectiveness of the MEQ to measure higher-
order cognitive skills in an undergraduate institution.

Methods: An analysis of multiple-choice questions and modified essay questions (MEQs) used for
summative assessment in a clinical undergraduate curriculum was undertaken. A total of 50 MCQs
and 139 stages of MEQs were examined, which came from three exams run over two years. The
effectiveness of the questions was determined by two assessors and was defined by the questions
ability to measure higher cognitive skills, as determined by a modification of Bloom's taxonomy, and
its quality as determined by the presence of item writing flaws.

Results: Over 50% of all of the MEQs tested factual recall. This was similar to the percentage of
MCQs testing factual recall. The modified essay question failed in its role of consistently assessing
higher cognitive skills whereas the MCQ frequently tested more than mere recall of knowledge.

Conclusion: Construction of MEQs, which will assess higher order cognitive skills cannot be
assumed to be a simple task. Well-constructed MCQs should be considered a satisfactory
replacement for MEQs if the MEQs cannot be designed to adequately test higher order skills. Such
MCQs are capable of withstanding the intellectual and statistical scrutiny imposed by a high stakes
exit examination.

Background ula have been re-designed with this concept in mind.
Problem-solving skills are an essential component of the ~ Problem-based learning is used in many teaching institu-
medical practitioner's clinical ability and as such must be  tions and has its supporters and detractors. Despite criti-
taught, learned and assessed during training. Entire curric- ~ cism, it is undeniable that what problem-based learning
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sets out to achieve in terms of encouraging and develop-
ing the skills of synthesis, evaluation and problem-solving
are valued components of a good medical education. In
conjunction with the promotion of these skills, an effec-
tive assessment process is required. It has long been recog-
nised that in the assessment of clinical competence
problem-solving ability has been one of the most difficult
areas to measure and quantify [1]. The modified essay
question (MEQ) is one of several tools developed to try
and assess this skill [2].

The MEQ is a compromise between the multiple-choice
question (MCQ) and the essay. A well constructed MCQ
will be unambiguous, clearly set to a defined standard and
easy to mark (usually automatically), but more often than
not tests little more than recall of fact [3]. An essay might
test higher powers of reasoning and judgement but will be
time-consuming to mark and risk considerable variation
in standards of marking [4]. The MEQ is designed to sit in
between these two test instruments in terms of the ability
to test higher cognitive skills and the ease of marking to a
consistent standard. The aim of the modified essay ques-
tion is to broadly measure both the absolute amount of
knowledge retained by the candidate and the ability of the
candidate to use that knowledge to reason through and
evaluate clinical problems. It accomplishes this by provid-
ing a clinical scenario with a number of steps. Progression
through these stages should test the candidate's ability to
understand, reason, evaluate and critique.

Construction of appropriate MEQs can be difficult [5] and
a major criticism of this form of assessment is that MEQs
often do little more than test the candidate's ability to
recall a list of facts and frustrate the examiner with a large
pile of papers to be hand-marked [6].

Although there is evidence to suggest that well constructed
MEQs will test higher order cognitive skills [5], and that
they can test different facets of understanding than MCQs
[7], it is reasonable to ask if MEQ assessments in higher
education are well constructed and if they are capable of
assessing higher order cognitive skills. This paper
describes such a study and is designed to gauge the effec-
tiveness of the MEQ as a summative test tool in a clinical
course. We have defined the effectiveness of the questions
by their ability to measure higher cognitive skills, as deter-
mined by a modification of Bloom's taxonomy, and its
quality as determined by the presence of item writing
flaws.

Methods

Fourth Year clinical students at the University of Adelaide
underwent a written test as part of their overall assessment
of performance for a nine-week surgical attachment. The
same test instrument was used at the start of the attach-

http://www.biomedcentral.com/1472-6920/7/49

ment and on completion. The test material consisted of
50 MCQs and three MEQs (a total of 8 stages) and the
questions were designed so that both types would cover
similar test material. The content, focusing on core mate-
rial, was matched in both the MCQ and the MEQ compo-
nents of the examination. The MCQs had one correct
answer and four distractors and were constructed to stand-
ard guidelines for MCQ construction [8,9].

In addition, the MEQ components of the Final MB BS
examination papers for two consecutive years at the Uni-
versity of Adelaide were analysed. The first paper had 15
MEQs with a total of 68 stages, the other had 15 MEQs
with a total of. 70 stages. The papers for each examination
were assembled by one member of Faculty, who gathered
contributions from individual clinicians. There was no
formal instruction for the contributors on how to con-
struct an MEQ, which would assess higher order cognitive
skills, and the examination organiser undertook the final
review of the submitted material.

In total, 33 MEQs made up of 146 stages were collected
for analysis. The MEQs were written by at least 12 separate
authors using the standard methodology for developing
assessments within the faculty.

Each multiple-choice question was quantified independ-
ently as to its level of cognitive skill tested [10] and its
structural validity [11] by two assessors. Each modified
essay question and their individual components was also
categorised independently by the two assessors according
to the cognitive level measured by each question and its
component parts. The assessors discussed their individual
assessment and then produced a final grading for each
MCQ and MEQ. The inter-rater agreement was calculated
using Kappa statistics.

The data was classified using a modification of Bloom's
hierarchy of cognitive learning [12,13]. Three levels were
defined and classified as shown in Table 1. Level I, cov-
ered knowledge and recall of information, Level II covered
comprehension and application, understanding and the
ability to interpret data, and Level III tested problem-solv-
ing, the use of knowledge and understanding in new cir-
cumstances.

Table I: Modified Bloom's taxonomy

Level I: Knowledge

-recall of information
Level II: comprehension and application

-understanding and being able to interpret data
Level Il problem-solving

-use of knowledge and understanding in new
circumstances.
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The rating scale shown in Table 2 was used to judge the
rigor of the multiple-choice questions according to the
presence of any item-writing flaws.

The item-writing flaws were defined as:

e Repetition of part of the stem in an option

¢ Use of qualifiers within an option

¢ Complicated or ambiguous stem

e Negative questions not clearly stated

e Use of double negatives

¢ Absolute options (e.g., never, always, all-of-the-above)

The cover test has been defined as the ability to surmise
the answer from the stem of an item alone, with the cor-
rect answer and the distractors covered up [9].

Results

Table 3 illustrates an example of the coding of 2 MCQs.
Neither of the MCQs in this table displayed item-writing
flaws. Item 1 in the table was judged to be testing lower
order cognitive skills than item 2.

Table 4 illustrates stages of an MEQ requiring different
levels of cognitive skill to answer. The first two items in
the table come from the same MEQ. The last item was
obtained from a different question.

The assessors showed a close correlation in their assess-
ment of the questions according to the modified Bloom's
taxonomy categorisation. The reliability between the two
assessors and the final mark was good with values of
Kappa equal to 0.7 and 0.8 for the MCQs and 0.7 and 0.8
for the MEQs.

The overall performances of the MCQs and the MEQs
were compared for their ability to test higher cognitive
skills (Figure 1). Just over 50% of the MCQs in the Fourth

Table 2: Rating scale used to judge the rigor of the multiple-
choice questions according to the presence of any item-writing
flaws.

Rating  Conditions required to achieve rating

I Pass the cover test and no item-writing flaws

2. Pass the cover test and | to 2 item-writing flaws

3. Cover test dubious and no item-writing flaws

4. Fail the cover test and | to 2 item-writing flaws

5. Fail the cover test and more than 2 item-writing flaws

http://www.biomedcentral.com/1472-6920/7/49

Year examination paper focussed only on recall of knowl-
edge and the largest proportion of MEQs also focussed on
this low level cognitive skill. A similar proportion of
MCQs and MEQs tested middle order cognitive skills and,
rather surprisingly, MCQs were better at addressing the
highest order cognitive skills compared with MEQs.

Each of the Final Examination papers for 2005 and 2006
contained 15 MEQs and there were a total of 68 and 70
sections respectively (average 4.5 and 4.7 sections per
question). In the 2005 paper 51% of the questions tested
factual recall (Bloom level I), 47% tested data interpreta-
tion (Bloom level II) and only 2% tested critical evalua-
tion. The pattern was similar for the 2006 paper with 54%
testing Bloom level I cognitive skills and the remainder
(46%) testing Bloom level II.

The 33 MEQs had an average Bloom categorisation of
1.35 with a standard deviation of 0.4. The distribution is
shown in Figure 2.

The assessors showed a close correlation in their assess-
ment of the multiple-choice questions according to the
item writing flaws categorisation. The reliability between
the two assessors and the final mark was moderate, with
Kappa equal to 0.5 and 0.6.

An analysis of the structural validity of the MCQs showed
that 80% passed the cover test and contained no item-
writing flaws. Twenty percent of questions were flawed,
but most of these flaws were only of a minor nature and
only one question out of the fifty was sufficiently flawed
to call into question its structural validity.

Discussion

For an assessment to be effective, there are a number of
issues to be considered. Resource considerations are
important, and this may have some impact on the style of
exam chosen. True-false, multiple-choice and extended
matching questions can be marked automatically and
may have a relatively low impact on academic time, com-
pared to the marking of MEQ and essay questions. Based
on resource considerations alone, MEQs may be consid-
ered an inferior form of assessment, but there are other
issues, which must be considered.

The reliability and validity of an assessment is vitally
important. A reliable assessment will provide consistent
results if applied to equivalent cohorts of students. MCQs
benefit from a high reliability when the set of questions is
valid and there are sufficient numbers of questions, as do
True-False questions [14]. MEQs and standard essay ques-
tions can have good reliability provided multiple markers
are used. Validity of content should always be carried out
regardless of the type of assessment tool used. At a mini-
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Table 3: Sample coding of MCQs
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Question

A 16 year old obese schoolgirl is admitted with acute pancreatitis. The
most likely underlying cause would be

A. familial.

B. hyperparathyroidism.

C. alcohol.

D. gallstones.

E. trauma.

8. A 68-year-old man is hospitalised with his third attack of acute
cholecystitis in two years. He is started on a course of antibiotics. He
suffered a myocardial infarction one month ago. An isotope scan
performed six weeks prior to his present illness showed a non-
functioning gallbladder. Which one of the following is the most
appropriate treatment?

A. immediate percutaneous cholecystolithotomy.

B. start on chenodeoxycholic acid.

C. allow patient to settle and then perform cholecystectomy within 48
hours.

D. allow patient to recover and delay surgery for 5 months.

E. proceed to immediate cholecystectomy.

Modified Bloom's Explanation

taxonomy categorisation

| This question is a test of knowledge recall only.

3 There is assumed knowledge in this question.
The student needs to make a judgement and
evaluation to choose the most appropriate
management option.

mum this should include content validity and construct
validity. Other measures of validity such as concurrent
and predictive validity are also relevant but can be far
more challenging to determine. The ability of assessments
to discriminate effectively between good and poor candi-
dates, as well as the fidelity of the assessment are also
important considerations in evaluating an assessment
tool.

We have shown that in a standard mid-course multiple-
choice examination paper a substantial component of
that examination will focus on testing higher cognitive
skills. Yet conversely and perversely, in an examination
specifically designed as part of the exit assessment process
a disproportionately high percentage of modified essay

Table 4: Sample coding of MEQs

questions did little more than measure the candidates'
ability to recall and write lists of facts. This may be inap-
propriate when it is considered that the next step for most
of the examinees is a world where problem-solving skills
are of paramount importance. The analysis has shown
that it is possible to produce an MCQ paper that tests a
broad spectrum of a curriculum, measures a range of cog-
nitive skills and does so, on the basis of structurally sound
questions. It is important to recognise that these results
are from one institution only, and the processes used to
design assessments may not be typical of other institu-
tions. The generalizability of the results is also worth con-
sidering. In this study there were many authors involved
in writing the questions. Although it was not possible to
isolate individual authors, at least a dozen individuals

Question

Modified Bloom's

Explanation

taxonomy categorisation

A 46 year old woman presents to the emergency
department with a three month history of early satiety and
anorexia. Over the last two weeks she has been vomiting
most days and has been unable to eat or drink much over
the last few days. Describe what other information you
would seek from the history that would help you establish a
diagnosis and justify your answers.

From the history you think that the patient has gastric
outlet obstruction. Describe the physical findings you would
look for on examination and explain why they might occur.

<from a different problem> Assuming that a mammogram
was to be performed as part of the work-up, what are the
features suggesting malignancy that would be sought?

Knowledge recall is required, but there is significant
interpretation of data required. This makes this a Bloom
level 2 at minimum. However, there is a need to evaluate
other data, not provided explicitly in this problem in
order to arrive a t a diagnosis (problem solving skills).
This makes this question a Bloom level 3.

Knowledge recall is required but the student requires
understanding of a number of different processes to
answer the question correctly. There is no problem
solving required, thus making this a Bloom level 2
question.

Knowledge recall of features of malignancy. Requires no
understanding of the overall problem.
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Figure |
Percentage of MCQs and MEQs addressing different Bloom's
levels of cognitive skills.

were involved, and there was little variation in the overall
Bloom categorization of the MEQs. This suggests that the
findings of this study may be transferable to other schools.

The apparent structural failure of the MEQ papers was not
likely the result of a conscious design decision on the part
of those who wrote the questions, but may have been a
lack of appreciation of what an MEQ is designed to test.
This resulted in a substantial proportion of the questions
measuring nothing more than the candidates' ability to
recall and list facts.

Number of MEQs at different Modified Bloom’s taxonomy
levels (consensus of two assessors)

10 +

4 +

2 A

0 : + + I:l + |
2 25

1 1.5 3
Modified Bloom's taxonomy categorisation
(1 = test of knowledege, 2 = test of comprehension, 3 = problem solving ability)

Number of MEQs

Figure 2
Number of MEQs at different Modified Bloom's taxonomy
levels (consensus of two assessors).
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This relatively poor performance of MEQs has been
observed by others. Feletti [15] reported using the MEQ as
a test instrument in a problem-based curricula. In their
study the percentage of the examination that tested factual
recall varied between 11% and 20%. The components
testing problem-solving skills ranged from 32% to 45%.
That the proportion of factual recall questions in the cur-
rent study was higher than that observed by Feletti might
well reflect a lack of peer-review when the examination
was set. The Feletti data showed that as the number of
items increased in the examination, the ability to test cog-
nitive skills, other than factual recall, fell. In other words,
the shorter the time available to answer an item, the more
likely the material would focus on recall of fact. The Uni-
versity of Adelaide papers allowed 12 minutes a question
or less than 3 minutes per stage. This is considerably less
than the 2 - 20 minutes per item in the Feletti study.

The open-ended question has low reliability [15] and an
examination based on this format is unable to sample
broadly. The essay has only moderate inter-rater reliability
for the total scores in free-text marking and low reliability
for a single problem [16]. Such an examination is also
expensive to produce and score, particularly when meas-
ured against a clinician's time. It makes little sense to use
this type of assessment to test factual knowledge, which
can be done much more effectively and efficiently with
the MCQ.

Our study has confirmed the impressions reported by oth-
ers that MEQs tend to test knowledge as much as they
measure higher cognitive skills [5]. If an MEQ is to be used
to its full value it should present a clinical problem and
examine how the students sets about dealing with the sit-
uation with the step-wise inclusion of more data to be
analysed and evaluated. Superficially, this is what the
MEQs in this study set out to do, but when the questions
were examined closely, most failed and did no more than
ask the candidates to produce a list of facts.

The present study has shown that it is possible to con-
struct a multiple-choice examination paper, which tests
those cognitive skills for which the MEQ is supposedly the
instrument of choice. These observations raises the ques-
tion of why it is necessary to have MEQs at all, but the
potential dangers of replacing MEQs with MCQs must be
considered.

It is generally thought that MCQs focus on knowledge
recall and MEQs test the higher cognitive skills. When the
content of both assessments is matched the MCQ will cor-
relate well with the MEQ and the former can accurately
predict clinical performance [2]. This undoubtedly relies
upon a well-written MCQ designed to measure more than
knowledge recall.
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A good MCQ is difficult to write. Many will contain item
writing flaws and most will do no more than test factual
recall. Our study has shown that this does not necessarily
have to be the case, but it cannot be assumed that anyone
can write a quality MCQ unaided and without peer
review.

If MCQs are to be used to replace MEQs or similar open-
ended format, the issue of cueing must be considered. The
effect of cueing is usually positive and can lead to a higher
mean score [17]. Conventional MCQs have a cueing effect
which has been reported as giving an 11-point advantage
compared with open-ended questions. It has been shown
that if open-ended questions do not add to the informa-
tion gained from an MCQ, this difference in the mean
score may not matter, particularly if it can lead to the use
of a well structured MCQ testing a broad spectrum of
material with an appropriate range of cognitive testing
[18]. Grading could be adjusted to take into account the
benefits of cueing.

Other options to improve the testing abilities of the MCQ
type of format is to use extended matching questions and
uncued questions [19]. These have been put forward as
advances on the MCQ, but these test formats can be easily
misused with the result that they may end up focusing
only on knowledge recall [4,19,20].

The criticisms levelled at MCQs are more a judgement of
poor construction [11,21] and the present study suggests
that a similar criticism should be levelled at MEQs. We
would go further, and suggest that assessment with well-
written MCQs has more value (in terms of broad sam-
pling of a curriculum and statistical validity of the test
instrument) than a casually produced MEQ assessment.
This is not suggest that MEQs should never be used, as
they do have the capability to measure higher cognitive
skills effectively [5], and there is evidence to suggest that
MEQs do measure some facets of problem solving that an
MCQ might not [7].

The measurement of problem-solving skills is important
in medicine. MEQs seem ideally suited for this process,
but it is possible to use a combination of MEQs and
MCAQs in a sequential problem solving process, where the
ability to solve problems can be separated to some extent
from the ability to retain facts [22]. The computer may be
the ideal format for this, and there are examples of prob-
lem solving exercises using the electronic format readily
available [23].

When designing an assessment, which may consist of
MCQs or MEQs, it is important to recognise the potential
strengths of both formats. This study has shown that if an
MEQ is going to be used to assess higher order cognitive

http://www.biomedcentral.com/1472-6920/7/49

skills, there needs to be a process in place where adequate
instruction is given to the MEQ authors. If this instruction
is not available, and the authors can construct high qual-
ity MCQs, the assessment may be better served by contain-
ing more MCQs than MEQs. The reduced effort in
marking such an assessment would be of benefit to facul-
ties struggling with limited resources.

Conclusion

Apart from its ability to assess appropriate cognitive skills,
any assessment instrument should be able to withstand
the scrutiny of content and construct validity, reliability,
fidelity and at the same time discriminate the perform-
ance levels of the cohort being tested. We suggest that a
well-constructed peer-reviewed multiple-choice question
meets many of the educational requirements and advo-
cate that this format be considered seriously when assess-
ing students. Benefits of automated marking, and
potentially high reliability at low cost make MCQs a via-
ble option when writing high stakes assessments in clini-
cal medicine.
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Summary
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Experiential Learning Theory

Experimentation ;’

Experience
(Apply)
Conceptualization Reflection

Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schén, D. The Reflective Practitioner, New York: Basic Books, 1983.

A complex and deliberate process of thinking about and
interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and

with a definite purpose.

Reflection is a highly personal process, and the outcome
is a changed perspective, or learning.

Atkins and Murphy (1995)

Reasoning \

Relating \
Responding \

Reporting

Bain JD, et al. Reflecting on practice: Studentteachers’ perspectives, Flaxton, 2002.

Summary of the Workshop
* Morning

—MCQ item development
—MCQ item analysis

* Afternoon
—CR item development

cherdsak.ira@mabhidol.ac.th

SHEE

Siriraj Health science Education Excellence center

Shee.si.mahidol.ac.th
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HoUo : OSCE item development

OSCE Item
Development

Fnfnd lasudiing

MAMNAREAIARAS AUTUNNEIANAATATINVTNENLA

UWNANLRE WiEAQ

History

1975: Ronald Harden (University of Dundee)
proposed a series of stations in examination of
clinical skills for 5 minutes per each station.

1988: Faculty of Medicine, Ramathibodi hospital
implemented an OSCE in M3 exam (introduction to
clinical medicine)

1991: Medical Council of Thailand implemented an
OSCE in medical licensing exam for foreign
graduates.

2009: Center for Medical Competency Assessment
and Accreditation implemented an OSCE as Step 3
medical licensing exam.

Components of an OSCE item

. Scenario (nmwswanwnnsnd)

. Instruction for examinees (Fuusvingizraou)
. Instruction for SPs (fuusingiaeannsgin)

. Scoring rubric (lulazuum +/- Auuzieransd)

ira@mabhidol.ac.th

OSCE
Objective o fSmqussaeridaan
Structured o fimsdnlassasrefluaniidasy
Clinical o Usufiurinwzniondiin
Examination * msday

OSCE

Objective Structured Clinical Examination

Assessment of clinical skills

— History taking

— Physical examination

— Communication skills

— Procedural skills

— Interpretation of medical investigations
— Ordering of medical treatment

Scenario

Title

Objectives
Examinees

Clinical information
Apparatus

SP requirements
Time

AUEANUITUIAAAIUMSANKTINGIMERSAVIW (FIFD) ATUEIWNYAARSASS1BWE1UA Tel. 02-4199978, 02-4196637
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Scenario 1

o o ' i, da o

#ada : nsasansemediiefifiormsvinviag

Objective : #NANWIMANGFIANIOLERTIEN19ASII9M e TN

amsthavesdeunan wazlvnisifedefignaasls

v o @ & ad

faau: WnAnwunndduli 6

snwmanl: daysal 81 35 U fermsvariadsmelasetiudae
o &

6 #lus Dmdiajnasanan

Adl ; asusmtnsasaamiviosdihe ussenedefinsaanunacld
oo o da a o

maitadelsefifntonniign 1 lsn

187 : 5 w17 (A9995°9M8 4 WINASY vandinwulaziiadenSiwii)

Instruction for Examinees

* faendilneg o1g 22 U fe1nsuanrios 4 daluenon
alsoweuna

* Aag
1. aedndszifgUaeaei (4 % wifl)

2. asvanmsiiedelsanfindesnniign (1/2 wifl)

History

+ Programmed patients (Barrows &
Abrahamson, 1964)

+ Simulated patients (Barrows, 1971)
+ Patient instructors (Stillman, 1976)

+ Simulated patients-based exam (Harden et
al, 1975)

+ Standardized patients (Barrows, 1993)

Perkowski LC. Standardized patients. In: Distlehorst LH, Dunnington GL, Foise JR. Teaching and
leaming in medical and surgical education: Lessons learned for the 21¢! century. Routledge, 2000.

cherdsak.ira@mahidol.ac.th

Scenario 1 (cont.)

Apparatus pjﬂ]ﬂﬂﬂuﬁ 1A%
a4 ey e
(1wa1g 30 - 40 1 Tafunaisavsinviag)
TRzildnsunssams 1M
b 1M
\HE8InTI9s9Me 169
tyiiies nuaw wasdva 140

andsesunsuazuuuaTNnsTRAZLLY

Standardized Patient (SP)

HUaen1nIg 1%

— flhea%e vie Awdnfsuanduglos
—Tasumsfnliiuaneains vie e1msuanefidivua
— dansaudaslainiiawunuinlumsudninase

o o a o @
— ialdlumsdan vise Uszidunarindne

Instruction for SPs

» General information about the scenario

+ Information of the portrayed patient
—Name, age, and relevant personal information
(occupation, family, etc.)
— Dress (+/- make-up)
— Medical history/ physical findings
* If being asked ....., answered ...
* If being pressed ...., reacted....

+ Cue to portray or reveal special
information/findings (cry, angry, guiding info., etc.)

m AUgAUITUIAAAUNMSANWINGIMARSIVATW (FIFID) ALUIWNGAIANSASS1BWEIUNa Tel. 02-4199978, 02-4196637
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Instruction for SPs Instruction for SPs (cont.)

i
. ey d 0 ao ot 0ui eaw & 6.01M133786%7
Tang:  sinAnwazimsinuss i lnsifiedalsalivmlidayasnaluil ‘ )
. . \ ” . . . 6.1 vl fldsng
dogannland :  iudugthenelneg e1g 40 U flomsthnmiuden 1 5 ‘
. \ . P~ d o wa vy 6.2 szuUMALAREMTS: flomstanviastufiwing adulduiazenden
mauseng: ussmegaaaes wde nanefidansadaniivosldszain
. @ 7. UsziRadn
msmnustounmuwa: Tl ‘
o4 . ) 7.1 UszdRnafiiewfisméiu
FoyainnAnvazdnaimainvi

e o 4w dunndfifanfisnnitudneeanin 29
. fumbenivantas : VinusimmAusiuen

va § v d
7.2 Uszifinswhenudasaasianiiomiu

n

anemzza981MsUIn © 220usnUIAnie ) AREALIAN

. v ad e s ywnnawr Wix azlasnnnaBundaws namenud dauezgulsias
fomstimsnluiiaundolsl : a8

w

>

o a ' o oo a a & 9

dnvaizzsanisinmeniauan Wwoduls Uwiniiulaniares Taeiiazwdg et o S 4
@ e Pa o &g a v d . 2 & 7 w 9. Uszifdman : 918w n1sguyns msings
\UniidunsangInwinsadinisgnenlin HE]EJ']thLWNﬂH!h'] ".NNﬂ'ﬁHWﬂ’ﬂ\hﬂ N N

a w9 Ao 4 o " P siemBwaiow guyniiuas 2 gosan 10 U Talfngs
fadelafivnlitauasuuamsalsl : bindisannanlwancduniale L \

o

. Scoring Rubric General Format
Components of an OSCE item coring Fubric eneral rorma

1. Scenario (mwsmaamnsal) shdanaUssuiin 450 Taiugua
2. Instruction for examinees (Fuwsingitraau) —
) awysel | Taiswysal
3. Instruction for SPs (fuuzihgihesnnsgin) aouf 1. mraUguasagin 0 " o
4. Scoring rubric (uldazuwu +/- Aunsthananse)
Asy adaviey 2 1%30 098
o 2. neasBeremsmsUfuR |5 3 0
mouft 3 Meitedauanlsn XXXX 10
YYYy 8
Y4244 5

Scoring Rubric
* nsedu Talennw Semnamanensenu
* dmuasssuiishay wialugaiisini@anan
* usstnewginssaiiguszifiudanale’

* AHUANIRUNAZWUUATNAIINAIARY

cherdsak.ira@mahidol.ac.th 3
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Case content
[Thai]. Medical Education Pamphlet 2005; 1(8): 4.

daunzinlun1sangel OSCE (Objective Structured Clinical Examination) (Wﬂuﬁ 1)

a o Qr o '
TaANA lasuaism

Objective Structured Clinical Examination (OSCE) {lumeiiafiilunaeniuuay t6unislduniubes ) s
nsaauuazlTiiuNa NmMEAERIANENNIzAUTalan NuazIalauaInIaAKENaaiuNIIAnaay OSCE lat
utieeniiu 3 neumndiutlszneudiAtyres OSCE laun ianiveslant (content) filaennsgnu (standardized

. 26 ¥ e =& -
patient) waz 8131381 WAz U (rater) TuunAuiazaanaadd iennvesland
1. Awsnifiesaniladepednnlsrasdueinisaey Wasain OSCE Wunisaauiifiesldnineansuin mgss

. . o - ¥ n s Myy amd o 4

JanusrasAnisaeuiielsuiliuanniacuainisoi aisnsndssdiulffensen wwinwelunisdeansiu

flae inwznnslimuusinuniilon inwenisininanig s liasld OSCE iadnaauiiiotiun

awsndnlifaedeany MCQ
g P ) A g = ¥ o Ay
2. auuuulauseaiienndasay (test blueprint) NAsaLARNINENIT IWNNAN WAz NinHEfiednIg

Uszifinathawinfianii nnsssydadnlunisasy OSCE ImaaaupawiEaslating (lsadan laavala Taals

“ae) uazlivineelating (nedniszdd nasmanasnenie nsliiAuusn “a4) ataznde svivetinliiien

PR A S S o

daaauiiminluireslairewmilaninninzesau

3. Tunnsdeulandg OSCE wsiavde faadauliinsaunquiaazideavniueeinisasy tHud ATuasdmiv
uniEeu dAwinfihennsg uazdmivenisdiuaen anunisalitlagdnaes Usedhuaznanisnsia

] dl v b4 Ly dl b4 A dl k4 A Y 4

$neniagnnsgusiesuanseen gunsnidszneunsedld szazinafedld uuuweiuliazuuy uay

nagins Az
= ey o v L7 a d! o 4 e A a 1 a d’j
4. nmadsulandgiaaasindeyasnaingioaass ez ilandipuwienass llainmeszigun luiien
& o | & a‘”v o va v s al a 2: a) 6 d‘
waslang uavilsendnnalunisusaland uananidwiniuNlsedRuastan1InsaaLid AN INTHANN
awsnian dsnlanddidne
5. landdmiuusazanifimsianuenawminzas landnldnauiuansnlideyainaeiuanuaiinsnaes
v o 4 2 Y A 1@ o § vl o v = vy A o o
unGFeawluieniug Wazgun wifiinlidlenadannuaisisnresinGaulftien (e tesnninmenianig
- o | o a Ao an = P o wny = v Yo
unnemanaduianuiaizassian1zlsa (nFaundnilsedflsanenlinaadnilsedmiiloslandaainl
prasls) Tnevialdunsinliidananldsenluwsazaoil WhinGowlitilaniaseyluatneiios 8 - 10 annil
a = a o = A quny S
(Beianfaaunin nameaaUEaaNwNRENNIN) watanisAnswuduive W lFuansaeu OSCE Ml
Ausutweraniule avfiasldinanlunsaeustntias 3 - 4 dolua
6. anliidnsnauAnNmNnaINIIaanineziuiilag (post-encounter probe) taniau ixnnifuly
iasanAumaindnANamsouansiellandmngUssassudnaesnisaan OSCE ndnAduglu

NuasLaiy MCQ) anflunisiiniatadauingluanfusasfaananuudugnaasnanisaananiag
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Standardized
patients [Thai]. Medical Education Pamphlet 2005; 1(9): 3.

Jauuzinlun1sangay OSCE (Objective Structured Clinical Examination) (muﬁ 2)

L4

TAANA TasNiFmg

TuunAnuiazaaduaindanausinaaiunisifiaeuinsgnu (Standardized patients) 1 OSCE Aauauny
q U 49

genanitienxvesdnindrdnyunisldglas lunsaeunew wBanaudnanliiaudulog wiwansumuimiy

1 2 1
=2 9

Yo | v a . . [ a Al I o d' v o o a |
firlaadn ErlosannB (simulated patient) Fefjilasannmaniianauanseanliadane WalinuiuinGauwsiazau
o =] LYo a A 7 a = ' o | = o
i sinWiUeeannm (s filaease) uansesndieinisuazeinisuanseeasinane Huunsguaeaii
TdnazlinuiuinGauaule ezl §iaan1nsgiu (standardized patient) nisaay OSCE TilAnanistszidiug
2
wlugniufealdiilnen1nsgu (standardized patient, SP)
1. fhennsgufieclifunisinduatnafaudiladinisuanseantaenisuazainisuanslinnnsgiulun
o = g9 Ay =} . Ao A = o P a
AFINLAAILNLNN NENHUTSaENsiuaINNIHLN (script) 1R HAdNazRunAIaLAgudasanNFIuN
d' o -dl IS 2| v 1% Y ' e dl' ¥ ol/ ' ¥
Meatunnglsanaula uaziinsinfenuarnmaufilandinaeatansdiusdlandinaliiuladiaoudinla
v v :; v ! & ul/ dl Yo = Y Yo
unumesgieninsgrugniiesmisanusalazesgusisland Tneviallde i funsinduudafilennmnsgu
ANNNIOUARANBANTIBINTLATRINTLAAQLHBENYNFBININNGT 90%
2. Tumeaevlinjuvaisiipnninduseldfihannsguvaispuie uansunuminaaiy
= =2 ' 2N o dy [l 1 o
fnananisAneuanedinislifiannsgumanaauludneaz tlianauuwsindnresnasy
P A = =l P P . o = , \
peuwinisRannfiaey OSCE snifienne wazftaanmnsguligngunszanedasgmuaniiiaeuatngl
a18e (randomly distributed)
3. wanansAnidinszinisasunianuandufieddfiannsgugaiuse uinGauvaisgaseiiiaati

k4

J v A dl o My o v ! v A dl U o A dl ! 19 &
‘W‘LI'J’]‘LmLﬁ‘ﬂu‘lﬂ@@‘ui'ﬂ‘].l‘ﬂ@\'iilliﬂ‘l/]’]ﬁzLLuullﬂmﬂ’muﬂLﬁ‘EIu‘V]ZQ'ﬂ‘LIi‘@‘LILLﬁ‘ﬂ memuﬂLiﬂuwmﬂun@uimlum@ua

a
a4 o < o c e o A o o = vy e Y o Ao
WneniunisdauMmiulsslaniuninizaungaausaunad m@mnummﬂmwmmﬂu ﬂ@H@LWﬂQV}iﬂﬁ‘U

NemfuAdLaslantdlaslildayaraazidanaaansinisazuuuiuldlfnaliinaanu s Feaulunig

k1l

gauLAnFuusaUnad

4. wananazlifihennsguiedaineeresinFauninestesiuithelnenss (gun1sdndszd@ nsaa

14 o

319018 w9 Eeannsaldghennsg sz neuiuuuusasienaasuinEenRnNI SNe i i

o =3

nsUfuRdmanisiauanaslffae wu nstuuusnassdmiuiduunanifaiuuaueddileadaes ay

o o o o

doglfianunsadarinseluniaduunaluansinaaiuiuifesdUfdiusiugeenianuduanann

UNALNARE
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Iramaneerat C. Guidelines in developing an objective structured clinical examination: Scoring
[Thai]. Medical Education Pamphlet 2005; 1(10): 1.

daunzinlunnsangas OSCE (Objective Structured Clinical Examination) (m@uﬁ 3)

e

o . o
TAANG lasuismig

TuunanuiazaaiauaniaaysinaaTuni1slinzuuulunisaat OSCE

U

1. neliiazuun OSCE vinl# 2 35ue)7 Aaerii Aia checklist (Winzuwu 1 Wein@iiszyluaenis uazlil

AzuuU 0 Walaiingani il wu “inGauandsrdfdszannaunigadina™: 0 1, 1 lsivn) uaz rating scale

(‘Lﬁﬂ:LLuu”Lﬁumm:&Tﬁ”uﬁu?zﬁummgﬂﬁ@wmmiﬂﬁﬂﬁ g “UIn BeeBunemansfiagiin i daau
1 laiudnsednade, 2 ldiudng, 3 udag, 4 Wiukanateile) nslfinsuudn checklist azliuanis
UssiRufi 1 pzun (rater) Saaaiiufieaiu (inter-rater agreement) 1ANN9N WAENNNTOMENUEZ AN
uAnsneszinain BeuiiinansnsasnaiulE l Avindunislfiazuundae rating scale 1514 checkiist
drsuWpzuunlandidszifiupnuasy faueaiieviteduneu (g dndszdm amasnenie) uipesld
rating scale zi’mﬁ*uiﬁmuuu‘iwﬁﬁﬂ?zLﬁuﬂmnﬂwm@qﬁﬂmﬁﬁﬂm‘zmumiﬂﬁﬂﬁ (i inwennadeans
NNHENIRANIg)

2. lidavnanilufedldfldaziun (rater) 19nndn 1 A sie 1 a0l winAninensyaraNINKe
ipasaziinauuanilaey uinndn sl azuuuseanil nadaswauaniley
danalfAzuuuaan OSCE flamuusiudnindunnndt nafinduuiipzuuusedntil

3. uwananagliimansdunndiluiliinzuuuuga wdaanunsinliiftlaannagu (standardized patient)
smsinzuuliFon woddlel¥sunsedtneinneinslinsuuuaginfiauds flosnnsgiu aansa
el,ﬁmuuu‘ﬁ'ﬁmwLLMQW@MLL%WM?QLLWW& fonreensliifaannsgrndufifinzuuuhaazaon uay
Uszuda TumanduiunsifenansdunmdiflugliazuunidelfulouAeetasdamnmniwseunnias
waziuztuwanienisliul puflaineuasisAnaewinGaulfnum

4. lpaslinansdsniivananiilaanniiuiedufadedininGeuiarmamsosieldfiasuanansalusiu
1o iesannuamstlssduananiididesiilaniafanansFunn mefadudnindounulaiipnuaiuns
wiselailiflinanistssidulnesndedipaaududannndn

XK o

5. NM19TENIUAZILY OSCE wAtnBeuiiufasnninednnilssadfuadnisdas B1NnIn194all formative test

q

ro 12
o A ' a a

pasuandian dedias 1einFauLiazan uazduasdaniasLliulgsetnsaniann daunzuuusaniuenalises

a [ o

fanudrAnyin Tunneanauni mniannagas summative test 9FaIATDIN TS NEANA LR naaL

1 v
¥ aAa o

asaindagat OSCE Naviuwmuniuliann wazaqrldsuniaiuldluadedesauinatinunEluaunan

b

2
v o

1 a v Y a o a ] = Y = I 1 A 1
s ldmasuaseazidan 1RYN AVBNA mﬂqumaﬂmmmﬂunﬂmmu uiLd N nagaUdnEuviTe b

HNU
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SE. WY.WSWSSMU U3y

HOUo : Long case examination

Long-case Examination

+ One of assessment instruments

Long-case Examination + Clinical/Practical Assessments

+ Long- and short-case examination
« Short-case examination: individual component

PORNPAN KOOMANACHAIL, MD « Long-case examination: assessment on the patient
FACULTY OF MEDICINE SIRIRAJ HOSPITAL as a whole
Long Case Examination Long Case Examination
Advantages
Advantages and Disadvantages « Comprehensive competency evaluation
« In-depth exploration of knowledge, skills

« Powerful tool of feedback

Long Case Examination Long Case Examination

Disadvantages
* Subjective ratings
* Unstructured settings
+ Adequacy of observation
« Case specificity: construct underrepresentation «An examiner assesses
« Fairness among students: A luck of draw
« Time commitment from medical teachers
« Low reliability
+ Divergence of objectives: oral examination

+The candidate
+spend a long period of time
+ explore and work up a single patient case

« history taking

« physical examination

+ communication skills

« diagnostic skills

« plan of investigations and management
« professionalism of the candidate

AUEAUITUIAAAUNSANNTINGNFIERSAVAIW (AAI) ATUIWNYAERSASS1BWE1U1A Tel. 02-4199978, 02-4196637 153
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Assessment Objectives

*Knowledge
+ Lower order: Recall, Comprehension, Application
« Higher order: Analysis, Synthesis, Evaluation

*Psychomotor skills

« Attitudes

14 - 16 March 2018

Long-case Examination

* omsdiagiivszrumsalangausIBeInGaNTS
IamsaausIeINIalal
* annseuszaudymlalunspasaunsadndautihe

* gnasgauuImeundladaywiadnals

Long-case Examination

* Problems
« Objectivity
+Validity
+Reliability

“Luck of the draw; different examiners examine
different candidates on different patients”

Stokes, 1974

Long-case Examination

+Use of a non-standardised real patient

+May provide a unique opportunity to test
« the physician’s tasks and interaction with a real
patient
+Has poor content validity
* Less reliable and lacks consistency
* Reproducibility of the score is 0.39
+In high stake summative assessment long case
should be avoided

Noricine, 2002
Int J Health Sci (Qassim). 2008; 2(2):3-7

Long-case Examination

* Tdmnansdusdasynudoudnvnzsasinysuas
AzuuuisiasmsUszifiugisouannissauseen
TaelwAzuuubszanisdaudu 100 AzwuY

(v381 5 W)

154

OSLER

The Objective Structured Long
Examination Record (OSLER)

+10 items
*4 on history
+ 3 on physical examination
+ 3 on investigation, management, and clinical acumen
+Objectivity: prior agreement on what to be
examined
+ Assess both processes and products

« Identification of case difficulty by an examiner

AUgANUITUIAARIUMSANWINGIMARSAVAW (FIFID) ALLIWNEFIAASASS1EWEIU1A Tel. 02-4199978
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OSLER's components

«History taking
+ Clarity of presentation, communication process,
systematic approach, establishment of case facts

+Physical examination

« Systematic approach, examination technique,
establishment of correct physical findings

« Investigations, Management, Clinical acumen
» Ability to identify and solve problems

14 - 16 March 2018

OBIECTIVE STRUCTURED LOWG EXAMINATION RECORD (OSUER)  DATE:

|<u-u|u--u CXAMINATION NO.
Examnaes s rered 2 GRADE each of the te R bk ExaMmnER
Ao s 2 ovesd RADE s MARK corcrin the candeote

1 Gacusson w .
GRADE s CO-EXAMMIER:
e ey good e
v o focrderios s (3531 for et
A e (3545)  mark detail
PRESENTATION OF HIRTORY GRADE AGREED GRADE
PacE/CLIAITY

COMMUNICATION PROCESS

SYSTEMATIC PRESENTATION

CORRECT FACTS ESTABUISHED

PHYSICAL EXAMINATION
SvsTMIC

TEHVIUE
inchaden ¥iade 0 ot}

CORRECT Findngs ESTARISHED

INAOGCA SO
orocess ogton)

CUNICAL ACMEN

(seokior et st et sy oty

ADDITIONAL COMMENTS:

Please Tick (¥) for CASE DIFFICULTY.

Standard case: 1 problem
Difficult: up to 3 problems
Very difficult: > 3 problems

Indieidusl exsminer
standard

Difficult z
Very dificut

GRADE Indreidusl examiner FAIRID OF DXARTHERS

VR
e

EXTENDED CRITERICNREFERENGED EXTENDED MARKING SCHENE
GRADING SCHEME
[ ear
o1 ha cate marsgerens, Cloc,  condase diptaron
‘outstanding communs i v bt F

75 EXCELLENT OVERALL case presentation, communication sk,

physical siges. of the case. The candidate may even drsplay
g ks i som btk o et crkera st

P 70 EXCELLENTINMOST RESPECTS of overal case presentation.

o the cormect facts and physical sgns of the case. Also excefert
communicator and dermonsirates the abity lo ivvestigate and

acumen, Firstclass honours.

85 VERY GOOD OVERALL preseniabon covering al major aspects,
few omissions, good priorties. Very clearly an above average
e 14 of chmmuricanon i a0 cica scumen

50 VERY GOGD IN MOST RESPECTS of pre: 0a
COMMUCID, B 104 0 3 F€sgacts Honwe e good 40kt

acumen Second clss honours, Swison2_

55

case wilhout drsplayg airbutes ol of e crdnary The candidate

I 50 ADEQUATE presentaion of the cass and commanicaion abity

standard, Safe borderine candidate who st reaches a pass
standard

45 POOR performance i tesms of case presentaton, <
e 0 palert,an demonaistn o pveS
P Stemgi ot a cea senbicaon o he patents protlems. The

naccepttie s sandad eral

THEARK ADISROTUSEDINGINICALS

35 VETO MARK The candidate’s peormance in lerms of case
presentabon, ccal, and commurucaton shls 50 poo that the
Sandordrequired s ot even remtely approached. ute cleary
15 ot resgares s perd o ranng

Long-case Examination

*Three variables

+Candidates***
*Examiners
Patients

Long-case Examination

+To standardize patients
+No SP, real patient
« Case difficulty
1. Standard case: 1 problem
2. Difficult: up to 3 problems
3. Very difficult: > 3 problems

+To standardize examiners
* 2 examiners
« Increased number of items and fixed structure

«“Conscious” examiner; measure what it is supposed
to measure

National Medical
Licensing Examination

+Step 1: MCQ in Basic medical science
+Step 2: MCQ in Clinical science
+Step 3: Clinical skills and problem solving
1. OSCE
2. MEQ
| 3. Long case exam

AUEANUITUIAAAIUMSANKINGIMERSAVNW (FIFD) ATUEIWNYAARSASS1BWEUA Tel. 02-4199978, 02-4196637
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3.
4.

Long Case Examination

«diafiuauay A5, lun15dau long case diarnviua
v d57. lun1sdau long case examination

1.

2,

Fuuileatnanias 2 51

Taa u3a flgwidanadasiuinasininsgurilssnay
FYIFWILNFTNUDILWNEFN

rftholu w3a rfihouan

guuuunisday 3 dunan

1) Patient encounter under direct observation 30 1
2) Case discussion 20 — 30 u1vi

3) Patient encounter 10 u1

Clinical Competencies

+History taking (15)

+Physical examination (15)

+Data organization and presentation (10)
+Case discussion: reasoning and analysis (15)
+Decision making and problem solving (15)

« Communication skills (15)

+Professional attitudes and etiquette (15)

Level of Competencies

*Very good
« AugNAavAsUIUNINNINTaas 80

*Good
« MUgNAavAsuiusatar 60 - 80

*Require improvement

« aAnugndavAsudwiaunitdasas 60 (laikiu)

Long-case Examination

Questions & Comments

156
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[ASYNSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEITsRAoRE:

WE. UW.ASNW IAAUSSIUWOY

Hovo : Portfolio

Portfolio

The 21% century assessment tool

LERTBUNNAPHONG T, M.D.

The story of Portfolio

N9 LAY B

Flaadnals

The story of Porifolio

215" century
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

What is PORTFOLIO- \

‘ 4 supevlumswaun Portfolio

‘ 1. dwuahuanamsGaug ‘

2. MUUANANFIUNATASANKAIY ‘
I
3. szviauAnnan wilSuulaauiauag ‘
\

4.alszilunanisisaus ‘

1. dvunthvang

VISION

MISSION

POLICY

DESIRED DOCTOR
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[ASYNSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEITsRAoRE:

2. dmuauang1u ‘

Fasazfiauninuune

3. azviauAnuidn USuRauvauad
CRITICAL REFLECTION

@NReTe
EHPERENGE

TACTIAL RERLENVe

AFRUCTON SHSERVATION
ASTRACT

ENEFTUALRATION

Learning without reflection is waste

Confucius
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[ASINSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEYTsRIoRE:

4 .dsziiuna ‘

Summative
oor
Formative

O

Successful portfolio
assessment

organization supports

X

medical teachers

X

medical students

4
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IS0J Assessment workshop for clinical teachers IEESSRESRVEIgelaB2ioRk:!

[ASuN1SOUSUIBIURU

O utcomes
E vidences
R eflection
A ssessment

There are great strengths in each assessment

once COrrect one is selected for each outcome

John Dent
ESME online course 2012
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[SIMSOUSUIBIUAURA 1500 Assessment workshop for clinical teachers  IRPESEERVEISlaR20RE:
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

HAANENTUHURIIUIDS

UALNNE X

219198N1U5nH1 a1a15sl A

AN N WA LANAZANARLNT (Portfolio)

1nN"9ANEN 2554-2556

Competency based portfolio assessment

Academic year 2011-2013
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

A1AUIANNRIULNNANTN

NARTNGRANARF-UTNTINET ADUTUNNEANARTAZINTNEILNE NUINLIAUNTARR TBUAAIAINEUAL

wiguwwng A Adganstnausuunndilsranting anangRaani-Bnganegn sendetinisAnen 2553-2555

dd‘ 1 a ¥ o a a L 4 ! ! v ! 2
ARAAILUZIIANANNLNNIUNI N1ART ”memumiﬂ?:muﬂmmuum ATUFINT VRINTY Vme AITNY

neinnnig n1394e wazngAnssunsUf iR lugtluuy Portfolio Anasgluenansatiui

NP 18 uRENg I ul s aUANANFA TN IANTIUTI R ATALATY LAaTUTINNINN991L Aaan Tl

ANARS1ANTEARTN UNEUNNETUTE AUNUIAS
WA gRAARS- UL TINe

AN UWNNYANEAS ATSITNENUIR NUNINLNAENTAAR
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

N5U5z A BANNINIGRAEAS-UTLITINEN

(Knowledge assessment)

NANISRAUIATEAL mwfafmﬁmms

AT 1 AxaT 2 ASan 3 AT 4 ASaR 5 AN 6

am@um poluuTdeL]H @ pzuuLRAY

T 1
nnsEaUASIN AZLUUITIN AZLUULRAE Azuuuiisgaule G
1 100 66.50 81.25 1
2 100 69.31 74.88 3
3 100 69.63 90.00 1
4 100 70.25 85.75 1
5 100 63.49 80.00 1
6 100 53.14 72.50 2

HANISRAUANNUANERTUsEN AT EIRS T UARTUFIENI L1 NENAAATNITUNNEAREN:

The Higher Graduate Diploma (Clinical Medical Sciences) ALV AFASASSITNEILNA

i IAFutlszniptiatingide 25 wounAN 2555

[ 1'lsdsinm

(7
a

NFRALATINHIBINGHUASNHUNIENIINITUWNEATIN 1
ARt [ 1'sieinu

@
a

NFRALATINHIBINGHUASNHUNIENIINTUWNEATIN 2 (nstigaulaidnuasawsn)

[ et L Isisinig
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[SIMSOUSUIBIUAURA 1500 Assessment workshop for clinical teachers  IRPESEERVEISlaR20RE:

NANISARUINTEAUANMNINIATING

am@um nzyuTideUll  em@umazuuLAY

il 2
MssauASad AZLUUTIN ATLUUIRAE avuuungauls AU
1 100 51.07 55.88 5
2 100 45.45 43.89 10

ns&ay OSLER luanniii aSed 1
N [ Tsteinu

Ms&aL Basic science S11ANENAEFRUTUNNAWaLszInAlng
g [ st
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[ASINSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEYTsRIoRE:

HANITAAUINTEALAIINININATINNG

am@um f2L1UNAEL Y @ AzlLLRRS

FuTl7 3
nsRauASIH AZLUUTIN ATULULLIAAY Azuuungayles AAUT
1 100 36.89 46.33 2
2 100 59.02 66.17 1

nM9@ay OSLER luganiiu asan 2

et [ 1aisinu

n1saau OSLER s1aanenaagiusunnduisiszimalnanian 1
X sinu [ Taeinu

n1s&au OSLER 'a‘wammﬁ'ﬂg'ﬁu‘éuwmﬂ'uﬁaﬂsxmﬁ'lmlﬂ%'qﬁ 2 (NslARUASILSN balEiN)

et [ T'lsteinu

NsAaLNUINE STINENAEgRuTuNndualssnalng

{1 [ 1sisinu
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[ASINSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEITsRAoRE:

umnmimﬂmmmmmms ummwm‘wﬂﬁu
wnusSlunnnsidszdtiuduili 3

(Clinical skills assessment when being the 3" year resident)

NSHIAANINUTLIT

NSHIAA U
Total abdominal hysterectomy +/- bilateral salpingooophorectomy 19
Vaginal hysterectomy +/- AP repair 4
Adnexal surgery: Salpingectomy/Salpingotomy/Salpingostomy 21
Cervical conization 11
MSHAANNGRANFRS

NSHIAA MUY
Cesarean delivery 95
Tubal sterilization 3
Dilatation and curettage 16
Vacuum extraction/Forceps extraction 4
Breech assisting -
Manual removal of placenta 2

NHTELUR

anuinnnaiuduulaeilszann Wesannatssmdnnszuaunisimwuazfulssufivdiayavnnnis

unnelszantiiy neRgRAART-1TNTINg
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

N9MN9UIREsTTALLNTEU ST

(Research competency)

1389 Prevalence and Associating Factors of Sexual Dysfunction in Women Who Use

Intrapartum Device (IUD)

ANANFERAILANETILAARTINTIUEUNNEATULNTRN WAIUIYSNH

u L]

TayaAATIAMTLNUIAE
1. H1u SIRB Lila 21 NuAWUS 2555
/a7l 81312554 (EC3)

2. dsznaamsniiauandselumsdssgasitinensagiusunnduvialszinalng
TUN 26 WOAANEY 2556

[ dsansingua 1aldsusneda

[WsanUaua TAsUs199a TN

3. MSANNNIUNSRSITINTG
v yaa 4
L] alamdas
15unsANAN (s2us18azIBEANSANS)  J Med Assoc Thai 2014

Full text. E-Journal: http://Jmatonline.com
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

nansUsziiuanARazngAnssaNMsU RN UL NNgsza 1Y

(Multisources feedback)

wneldszantinuazlfsunisdsziiulud suausa il

1.A2NEANNAINITAAUITINS

2 inueNugulumsd JriRau

v 1 o dl [ dl 1 7201 a v KR 7 [
1@LLﬂ Wﬂiﬂtﬂﬂ?@ﬂ&’]?ﬂ‘uLW@‘LA?’JQJ\‘]’WHLLWJQ‘UQH/Q_’I’]M mmuwm‘mmuﬁgﬂw N17NNIU

fanfueu uazypannNIT LR

3. ABITNUAZATETITY

18un Anuiuiingey AuBAAE ANNASABIAT AMNTRARY NsUfjTARNs DY

v o

v o o OQJ dlgj dl’/ 1 Ddl
1RLNAL LLE\]Z‘ﬂﬁﬁl’]ﬂﬁl/u’]%/ﬂﬁ’mL@@LW@ﬁ]ﬂ%ﬂu
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[ASUN1SOUSUIBIUNUR 1509 Assessment workshop for clinical teachers NEZESEEGEY/ ETdeiaR2ioNR:

Nurse
5
45
4 :'~.,.
3.5 &,
3 E ...'0
25 %
2 E ..'0
Residents 15 & %s, . Medical student
13 3
0.5 = r
0 % o
Patients Ajarn
Fduln 11n19Anwn 2554
Rotation ana1gd | UnANEIWANE WENLNA wnn H5UL3NS
(5 AzLLUU) (5 Azuuw) (5 Azuuu) 1lszantinu
NILATH 9/2 4.61
LR +41 3.76
LR WNLALLE 4.61
UL 1 4.00
WL 1 (2) 4.00
NTAT 10/2 4.46
WIEAT4 9/1+ANC 5.00
LR An 4.00
LR WiA=LNE 4.30
UILAT 2 4.50 4.56
Onco 4.50 4.30 3.84
NITATY 10/3 5.00 4.30
WIZATA 10/1 4.46 3.91
AZLUULRRE 4.52 4.73 4.25

*aliinslsuiiuannunndilszantinuuazgfurisnislutdnisdnmn 2554
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

Residents 15 e, Medical student

Patients Ajarn

2
o

uil# 2 5lnnsfnwun 2555

Rotation a1a5el UNANHIWANE WELA LANE H5ULENNS

(5 AzUW) (5 AzLUY) (5 AzwUw) lszaniinu

UFLIT 1 3.93 4.00 4.53
LAARAY 4.67
WIZATH 13/1 4.35
LR An
Onco

WIEATA 14/2

UFLAT 2

=
ATeUT
Q

WIEATA 13/2

WIEATA 10/1

WSEATH 14/1

LR 41

WA 10/3

AZLUULARE

*¢qlifinnstszifivannunneilszantinuuaz §5uisnisTulnasdnmn 2555
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14 - 16 March 2018

[SIMSOUSUIBIUAURA 1500 Assessment workshop for clinical teachers

Nurse
4
35
PR TR
“S‘ ..'0
“““ 2 ..'0..
. 15 :
Residents o *., . Medical student
1 1 J
) 05
3 0 r
Patients Ajarn
4uiln 3 n19Anun 2556
Rotation a1a158 | uwndilszantinu U ERITREY unAnsuwnd | J5uLsnng
(4 AZLLUY) (4 AzLLUU) (4 AzLLUU) (4 AZLLUY) (4 AZLLUU)
WL 1 3.50 3.80 3.40 3.90 3.03
STD 3.70 3.20
WIEAT 10/1 4.00
LR WA 3.08
OPD GYN 2.90
Septic 3.10
Adyay
UFLAT 2
Infertile
BN
a9
OPD ANC
ONCO
LR v
Surgery
AZLUULDARE

“Fun1ssziiuaninAnsunnduasdsudnisg lullnsAnen 2556

173
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[SIMSOUSUIBIUAURA 1500 Assessment workshop for clinical teachers  IRPESEERVEISlaR20RE:
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

NAANWEN1TU LRI UID

LWWNEE Y

a1a198715n141 @a1/15¢ B

AINNNTL TN UAE LA NAZANNENLNNNT (Portfolio)

TIn9AN 2554-2556

Competency based portfolio assessment

Academic year 2011-2013
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

A1AUINNRINLINANTN

MARTNGRANARF-UTNTINE T ADITUNNEANARTATINTNEILNG NUINLNAUNTARR TBUAAIAINEUAL

o

wWNEnQ B d13an1sinausuunndilszanting ananghAani-usngingn ssudnetinisdnmn 2553-2555

|
a

paanszazna@INdNiIuNn n1adene AR HunsUsziliunuanti® Aus1e 2eevinu 1Hun anwg

Yinwernnn1g 159 uazngAnssunisLfiRen lugluuy Portfolio Avuaaglluenansatiuil

NPT BBBIUEING IVNUL s AL ANANBR TUNN2A N NUTINATALASY LATUTNTINITU Raan ki

ANENTIANTEARTN WELWNETuTE AUNUAS
WINTUNNMAITNGRANAAT-UFLITINEN

ANIZLNNEANFASATSITINEILIA NUNINLNRANTAAR
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

nsdssiiuANuENNgRmEn5-UsLTINEN

(Knowledge assessment)

NANISADUIATEAL ﬂ’)’]NEVI’N?J‘Ii’m’I‘é‘

< = S A = & A g A
ATIN 1 ATIN 2 ATIN 3 ATIN 4 ATIN 5 ATIN 6

am@mm v luude]l @ aziuuLRAe

T 1
nsAAUASI] AZLUUTIN AZLUULARE Azuuunaauls AU
1 100 66.50 54.75 13
2 100 69.31 64.25 11
3 100 69.63 73.75 4
4 100 70.25 60.00 13
5 100 63.49 59.50 11
6 100 53.14 39.00 13

Namszm‘umuwé'ngm'a‘ﬂszmﬁﬁﬂﬁ’msﬁmﬁmi’ugmwﬁwmﬁ'mm%miuwwéﬂﬁﬁn:

The Higher Graduate Diploma (Clinical Medical Sciences) ADMSULNNEANAASASSITIWEILNA
Xunu 5ulsznatiendnsidie 25 wouniax 2555

[ 'sdeinug

[
a

NMIRAUITINNHBINHUAZNYUNENNNTUNNEATIR 1
L] [ 1"sisinu

NMSAALITINMHIBINAHLAZNHUNIENWNNTUNNDATIN 2 (nFimsdaunsan 1 lakw)

[ 1einu [ 1'aisinu
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[SIMSOUSUIBIUAURA 1500 Assessment workshop for clinical teachers  IRPESEERVEISlaR20RE:

NANISHALIATEAL mw%mﬁmms

T
L

am@um piudeL ]l @ azuuL0RY

Huilii 2
mMsgauATad AZLUUTIN ATLUULRAE Azuuuiiaauls Aeuf
1 100 51.07 59.83
2 100 45.45 41.78 12

n19gay OSLER luanntiu asad 1
N [ sisinu

n1sAau Basic science $11INENAEFAUTUNNEURIsEIMALNE
HNY [sisinu

178
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[AsuN1sousUIBIUNUR 1ISou Assessment workshop for clinical teachers

14 - 16 March 2018

NANISARLINTEALAIINGVNSITING

am@um A2l UUNAOLH @ AzlLLRRY

Huili 3
NsEaLASIT AZLUUTIN AZLUUIDAE Azuuuaayle AGUT
1 100 36.89 34.39 10
2 100 59.02 58.33 10

n1s@ay OSLER luganiiu Asan 2

BN [ st

n1saau OSLER s1ranensaghusunnduislszinalnansan 1
[rinu X 'sieinu

n1sd@au OSLER mﬁwmé’agﬁu’%uwméumﬂszmﬁlwﬂﬂ%’aﬁ 2 (NSIHAUASILSN bAHNU)

a! [ 1sisin

NsAALNUIAY STINeNREgRuTLNdLlsswnalne

B [ 11steinu
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[ASINSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEITsRAoRE:

=

umnmemﬂmmmmmam WL N
anuiluunnslszdntinuduilf 3

(Clinical skills assessment when being the 3" year resident)

NFHIAANINUTLIT

NSHNGRA U
Total abdominal hysterectomy +/- bilateral salpingooophorectomy 14
Vaginal hysterectomy +/- AP repair 7
Adnexal surgery: Salpingectomy/Salpingotomy/Salpingostomy 4
Cervical conization 2
MSRAANIGRAERS

NSHNARA U
Cesarean delivery 43
Tubal sterilization 1
Dilatation and curettage 5
Vacuum extraction/Forceps extraction 5
Breech assisting -
Manual removal of placenta 6

NHNTELUR

auinnnafuauulaeilszinn Wesanatdssndnnszuaunisimuuazfulpssuufivdayainnnis

uwnneilszantig MeRTgRAAnS-1UTTINE
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[ASINSOUSUIBIUAURA IS0 Assessment workshop for clinical teachers [IRPESETRVEYTsRIoRE:

NN9NNUIREsE AL LN LTZ AN TN Y

(Research competency)

1589  Prevalence of Abnormal Menstrual Patterns among Copper Intrauterine Devices

(IUDs)Users in Women Attending Family Planning Clinic, Siriraj Hospital

N

w

2191995AILAN ATILAEARTIANTEUNLUNNEFITANA BIFTBUN

Qq Qq

TayadrAduiunuiag
1. WU SIRB 1N228 RINIAN 2555

Lﬂ°1|17"| 415/2555(EC3)

2. dszmamisinauanudalunsssansginensagausunnduiilssmalng
TUN 26 WOAANAY 2556

WsaNELAue R lAsUs19A

[ dnsansnaua lasuseia

3. MSANNNLIUINSHISAITINNG
Xsilaanuw

Yo al a 4 a
[ 1'la5unsanu (FeU98ac1a8AI9A9)

“ AUgAUITUIAAAUNMSANWINGIMARSIVATW (FIFID) ALUIWNGAIANSASS1BWEIUNa Tel. 02-4199978, 02-4196637



[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

wan1silszidulanARLazngAnssIMal HliR IR UNNgszA Y

(Multisources feedback)

wnelszantiaylfsunisdssiinludssisusalyil

1.ANNSANNAINITOAUITINTG

2. inseRug UM JURNY

v R dl [ di 1 Y a v K SV o
1®LLﬂ Wm:fiﬁﬂ']?'&’ﬂ@'ﬁﬂ‘i_lLW@M?QNQ’MLL@Z%H’JWQ&I’]M m:‘uu%nmmugﬂw ATTNNIU

faufuEeu uasyARNA ML URINY

3.QM‘E%‘€NLL@$Q‘%EI‘E%‘%‘N

[

Hun pduiiaten AnuidEaas ANNANARAT ANTRARE N1sLfdRm Nz ey

v v o % [% OQI dlal d?/ | Q/tﬂl
1RLNAL LLZ\]Z@ﬁEI’]ﬂﬂ/u']él@/ﬂmﬁ\lL@@LWﬂﬁ]’ﬂﬂall’ﬂu
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[ASUN1SOUSUIBIUNUR 1509 Assessment workshop for clinical teachers NEZESEEGEY/ ETdeiaR2ioNR:

Nurse
5
45
4,
35 Ma.
3 3
25 % .
2 4
Residents 1.5 & e Medical student
=
05 4 3
0 % ]
Patients Ajarn
Fduiln 11n19Anw 2554
Rotation ana1sd | UnAnEIwANg WENLNA wnnel H5UL3NS
(5 AzLLUU) (5 Azuuw) (5 Azuuu) dszaniinu
WIEATH 9/2 4.00
LR g 4.00
LR WNLALLT 3.90
WL 1 4.10
WILAT 1 (2) 3.92
NILATY 10/2 3.92
NIzAT1 9/1+ANC 4.03
LR An 3.76
LR WLALNE 3.23
WL 2 3.17 5.00
Onco 3.88 5.00 4.07
WA 10/3 3.83 2.92
NFLATY 10/1 4.50 3.84
AT UULARE 3.89 3.84 3.89

*galufinnsdszifivanunmneilszantinuuazfFuisnisTutnisfneg 2554
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[ASUN1SOUSUIBIUNUR IS0y Assessment workshop for clinical teachers |IEEZEEEEGHY/ ETdoian2iohR:

Medical student

Residents 15

Patients Ajarn

¥
o

il 2 5lnnsfnwun 2555

J
LWNel

Rotation anansdl UNANEILNNE WENLS H5ULENS

(5 AzUUN) (5 AzUUL) (5 AzuUL) lszantinu

T 1 3.95 4.67 4.84

LAnAY 4.00

NTZATA 13/1 4.00

LR An

Onco

WSLATH 14/2

WL 2

NITZATA 13/2

NTZATA 10/1

NTZATA 14/1

LR 41

NITZATA 10/3

AZLUULARE

*¢qlifnnstszifivannunmeilszantinuuazf5uisnisTulinisdinmn 2555
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[ASuN1SOUSUIBIURU

IS0J Assessment workshop for clinical teachers

14 - 16 March 2018

Nurse
4
35
3 ¥ 2
EC
““‘ 2 #....
. $“‘ 1.5 ..'0 .
Residents v ‘e, Medical student
F 1 N3
. 0.5 ]
X 0 F
Patients Ajarn
duil%n 3 Tn1sAne 2556
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Welcome to AMEE Guides Series 2

The AMEE Guides cover important topics in
medical and healthcare professions education
and provide information, practical advice and
support. We hope that they will also stimulate
your thinking and reflection on the topic. The
Guides have been logically structured for
ease of reading and contain useful take-home
messages. Text boxes highlight key points and
examples in practice. Each page in the guide
provides a column for your own persondl
annotations, stimulated either by the text itself or
the quotations. Sources of further information on
the topic are provided in the reference list and
bibliography.

Guides are divided into series according fo
subject:

I Teaching and Learning
BN Research Methods
[ Education Management
I Curriculum Planning
B Assessment

The Guides are designed for use by individual
teacherstoinform theirpractice and canbe used
to support staff development programmes.

‘Living Guides’

An important feature of this new Guide series is
the concept of supplements, which will provide
a continuing source of information on the topic.
Published supplements will be available to all
who have purchased the Guide.

If you would like to confribute a supplement
based on your own experience, please contact
the Guides Series Editor, Professor Trevor Gibbs
(fig.gibbs@gmail.com).

Supplements may comprise either a ‘Viewpoint’,
when you communicate your views and
comments on the Guide or the topic more
generally, or a ‘Practical Application’, where
you report on implementation of some aspect
of the subject of the Guide in your own situation.
Submissions for consideration for inclusion as a
Guide supplement should be maximum 1,000
words.

Other Guides in the new series
A list of topics in this exciting new series is listed
on the back inside cover.
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Abstract

In 1990, Miller wrote that no tools were available for assessment of what a
learner does when functioning independently at the clinical workplace (Miller
1990). Since then portfolios have filled this gap and found their way info
medical education, not only as fools for assessment of performance in the
workplace, but also as tools to stimulate learning from experience.

We give an overview of the content and structure of various types of
portfolios, describe the potential of electronic portfolios, present techniques
and strategies for using portfolios as tools for stimulating learning and for
assessment, and discuss factors that influence the success of the intfroduction.
We conclude that portfolios have a lot of potential but that their infroduction
also often leads fo disappointment, because they require a new perspective
on education from mentors and learners and a significant investment of time
and energy.

TAKE HOME MESSAGES

* The goals of working with a portfolio need to be clear.

It is not problematic to use portfolios concurrently to formatively promote
learning as well as for summative assessment. Summative assessment is
important to ensure that portfolio learning maintains its status alongside other
assessed subjects.

The effectiveness of learning is enhanced when a mentor supports the portfolio
process. Mentorship requires a substantial time investment but is crucial for the
successful use of portfolios. The effectiveness of assessment can be enhanced
by combining the portfolio with an interview.

» Use a flexible learner-centred portfolio format. A rigid structure in which every
detail of portfolio content is prescribed will elicit negative reactions from
portfolio users.

* Too much structure is a greater risk than too little structure, but learners do need
clear directions and guidance to support the development and assessment of
broad competencies.

* Working with a portfolio is fime consuming both for learners and mentors. This is
more of a problem in postgraduate training and continuous medical education
than in undergraduate education.

Guide 45: Portfolios for Assessment and Learning
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Infroduction

Today's doctors find themselves confronted not only with patients who
are increasingly knowledgeable and assertive, but also with pressure to
apply new findings and evidence in day-to-day practice, and with the
necessity to collaborate with other health professionals in ever larger teams

and communities. To deal with these complexities, doctors need generic ...doctors need generic

. : P N competencies to enhance
compe’fenclles ’rg enhance effecfnve communlc?chon, orgom'zohon, teamwork effective communication,
and professionalism. These generic competencies are sometfimes labelled as organization, teamwork and
doctors’ “soft skills” in contrast to “hard clinical skills”. In recent years, learning, professionalism.

teaching and assessment of these generic competencies has gained
unexpected urgency among politicians and the general public. Headlines
decrying incidents involving dysfunctional doctors and hospital departments
with dramatic impact on morbidity and mortality figures catapulted generic
competencies to the forefront of attention as indispensable qualities for
doctors. As aresult, professional associations and governments began to
voice increasingly urgent demands to include these generic competencies
in education and assessment (General Medical Council, 2000). At the same
time, consistent with the general tfrend towards outcome-based education,
the focus in medical education shifted from the educational process itself
towards the competencies of doctors at the end of training and at important
junctures during the fraining process (Norcini et al., 2008). The competencies
described by professional organizations such as the Royal College of
Physicians and Surgeons of Canada (1996) became the framework for
assessment and, as a consequence, for the content and organization of
programmes for medical education in many countries.

However, stimulating the development of competencies (Box 1) and the
assessment of its result is complicated. Already in 1990, Miller described

the challenges involved in assessing clinical competence. He presented a
framework for clinical assessment, shaped like a pyramid (Figure 1), whose
layers from bottom to top represent increasingly complex levels of mastery,
with the lower levels providing the foundation for the higher levels (Miller,
1990).

BOX 1
Competence

The concept of competence is much used and much debated (Stoof et al., 2002;
Dreyfus, 2004). Here, we define it as an infegrated body of knowledge, skills, and
(professional) attitudes enabling proficient performance in certain real life settings,
i.e. the “Does” levelin Miller's framework.

Guide 45: Portfolios for Assessment and Leamning
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FIGURE 1
Framework for clinical assessment: Miller's Pyramid (cf. Miller, 1990)

Does

Shows

Knows How

Knows

The bottom level is concemed with knowledge. This is the knowledge relating
to the skills that learners must master for their future professional practice.

This knowledge is best assessed by written tests. The next level represents
application of the knowledge from level 1. Learners should know how to
apply their knowledge when performing skills. For instance, at this level,
learners are expected to know how to diagnose a patient and which aspects
of a patient’s presentation to attend to. The knows how level can also be
assessed by written tests. One level up, at level 3, the issue of interest is that
learners demonstrate their ability to use their knowledge fo take appropriate
action in a simulated environment. This level combines knowledge and action
(cognition and behaviour). Not only should learners know how fo diagnose a
patient, they should also be able to actually perform the appropriate actions,
for example a physical examination in a simulated patient (shows how). The
top of the pyramid is concerned with independent performance within the
complex environment of day-to-day practice. This requires integration of
knowledge, skills, attitudes, and personal characteristics. Performance at the
top of the pyramid is manifested when learners are working independently in
professional practice. Typically, adequate performance aft this level requires
integrated performance of different roles; not only the role of medical expert
but also that of counsellor, participant in the doctor- patient relationship, a
leadership role in relation to nursing staff, etc. Good performance at the Does Good performance
level (of Miller's Pyramid) implies competence. f/{nlfgfﬁire;rﬁé?liéq%ﬁies
competence.
In 1990, Miller observed that there were no instruments to evaluate
performance consistent with the top of the pyramid (Miller, 1990). At

the same time, scholars in the field of teacher education and teacher
assessment were struggling with the same problem (Bird, 1990). Here too, the
key challenge was how fo assess performance in real life seftings. Shulman
(1998) describes the Teacher Assessment Project that was sef up with the
purpose of exploring and developing new approaches fo the evaluation

of teaching in primary and secondary education. He recounts that it was
considered undesirable to assess teacher competence solely on the basis

of ratings in assessment centres, because experiments showed that the
information provided by assessment cenfres alone was not enough to identify
competent and excellent teachers. Information about whether teachers
succeeded in making the most of their pupils’ learning opportunities within
their own complex working environment was needed as well. It was also

Guide 45: Portfolios for Assessment and Learning
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recognised that there can be striking variations among teaching settings.

For instance, it makes quite a difference whether one teaches at an urban
school in a deprived area with its myriad of social problems or at a high
school in a middle class suburban environment. As part of efforts fo achieve
fair judgement of teacher performance in a broad array of settings and
situations, the portfolio concept was borrowed from the arts and architecture
(Box 2).

BOX 2
Portfolio

Portfolios that are used in education contain evidence of how learners fulfil tasks
and their competence is progressing. They may be digital or paper based and
content may be prescribed or left to the learners’ discretion. Despite variations in
content and format, portfolios basically report on work done, feedback received,
progress made, and plans for improving competence (Driessen et al., 2007b).

Since portfolios were intfroduced in medical education in the early 1990s
(Royal College of General Practitioners, 1993), their use as an insfrument

for both assessment and encouraging professional growth has increased
enormously (Snadden et al., 1999; Friedman Ben David et al., 2001). However,
the evidence to datfe suggests that the infroduction of portfolios for these
purposes has met with mixed success (Driessen et al., 2007b; Tochel, et

al., 2009, Buckley et al., 2009). Although potentially powerful instruments in
education, the use of portfolios has proved to be vulnerable.

The aim of this AMEE Guide is to help medical teachers and educators fo
make full use of the possibilities that portfolios offer and prevent difficulties
occurring. Based on an analysis of what portfolios help achieve, it is our
purpose to provide practical clues about the design, implementation and use
of portfolios in medical education.

Firstly, we will describe how portfolio content and structure relate to the
various goals that they are designed to achieve. Next, we will focus on the
use of portfolios as instruments that can encourage professional growth by
stimulating learning from experience and subsequently, we will elaborate

on the use of portfolios as instruments for assessment. Each of these goals
requires specific content and organization of portfolios. Finally, we will focus
on the factors that are important for the successful infroduction of portfolios in
(medical) education.

Portfolio goals, content, and organization

Portfolios as a multipurpose instrument

 Porffolios for assessment: When portfolios were originally infroduced in
education as instruments for authentic assessment, they closely resembled
the portfolios of architects and artists that Lyons (1998) describes as a
portable case for keeping, usually without folding, loose sheets of papers,
drawings or photographs. Building on the principle of tfriangulation (Denzin,
1978; Denzin & Lincoln, 2000) all kinds of evidence can be brought

Guide 45: Portfolios for Assessment and Learning
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together in those portfolios that, in combination, give the possibility to draw
valid conclusions about competence (Box 3).

BOX 3
Combining evidence to improve the quality of conclusions

In the literature, combining data from various sources with the aim to improve
the quality of conclusions is often referred to as triangulation. The aim of
friangulation is to avoid biases and problems, such as those related to the
reliability and trustworthiness of data that are derived from one single source.

Procedures for multisource feedback or 360-degree feedback use a similar
strategy by stimulating learners to gather feedback from different sources.
Lockyer & Clyman (2008) describe a procedure involving a questionnaire
survey among medical colleagues, nurses, and patients and their families to
collect data about learners’ specific competencies. The same questionnaire is
completed by the learners themselves. By aggregating these data, reliability is
improved.

However, in one of the first explorations of portfolios for teacher
assessment, Bird (1990) wrote that the portfolio procedures for assessment ...portfolio procedures for
might eosilY degen‘ero’re into .exercises in omossihg paper. H.e suggested gsesge:r:gfgge”;‘ri]?gteigi}’ses .
that the evidence in a portfolio should be organised according to the amassing paper.
competencies that the person compiling the portfolio wants to show. Both
for the learner compiling the portfolio and for an assessor this would be
helpful. Instructions starting with “Show how you..." might clarify for portfolio
owners that they are asked to provide specific evidence about their
performance. A portfolio organised by tasks or competencies might be
helpful for assessors, because it indicates what the material in the portfolio
is supposed to show. Based on inifial experiments with portfolios, Collins
(1991) suggested that captions should be attached o the evidence in the
portfolio:
One essential component of the portfolio was the document caption.
The caption is a little sheet atfached to each document stating what
the document is (...) and why it is valuable evidence. (...) Captions
proved to be essential to the portfolio development process.
Documents without captions were meaningless to the raters. (p. 153)

* Porifolios for learning: Soon after the introduction of portfolios in medical
education, Snadden & Thomas intfroduced the term “portfolio learning”
(Snadden & Thomas, 1998b):

Portfolio learning is a method of encouraging adult and reflective Portfolio learning is @ method
learning for professionals. Derived from the graphic arts it is based on of encouraging adult
. . . . and reflective learning for
developing a collection of evidence that learning has taken place ; .
professionals. Derived from
(p.192) the graphic arts it is based
on developing a collection
They emphasise the importance the importance of supervision and critical of evidence that learning

reflection for portfolio learning: has foken place.

The system works well when it operates through the interaction

of a learner and mentor using the material as a catalyst to guide
further learning. It is essential that the portfolio does not become a
mere collection of events seen or experienced, but contains critical
reflections on these and the learning that has been made from them
(P.192).

Guide 45: Portfolios for Assessment and Learning
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A portfolio can also stimulate reflection, because collecting and selecting A portfolio can also stimulate
work sampiles, evaluations and other types of materials that are illustrative IS

of the work done, compels learners to look back on what they have done

and analyse what they have and have not yet accomplished.

In many cases, portfolios are assembled over a longer period of time.
That is why they can also be used o support planning and monitoring
in professional development. One way to do so is to include learning
objectives in the portfolio as well as a document trail of related learning
activities and accomplishments (Mathers et al. 1999; Oermann, 2002).

As a consequence, reflections and overviews of personal development
have secured a prominent place in many portfolios. Portfolios that are
primarily geared to assessment will remain organised around all kinds of
materials that provide ‘evidence’ of competencies. In portfolios that are
primarily used to monitor and plan learners’ development, overviews will
take centre stage. Portfolios whose primary objective is to foster learning
by stimulating learners to reflect on and discuss their development will be
organised around learners’ reflections.

A multipurpose instrument': Inevitably, these developments have widened
the applicability of the label portfolio to a broad range of instruments.
Some portfolios might equally and apftly be labelled Personal Development
Plan or Reflective Essay. Because of the tremendous variety in portfolios,
careful and critical appraisal of the strengths and weaknesses of different
portfolios is advisable before deciding which one to implement in a
particular setting.

The question to be answered is whether a cerfain portfolio is fit for its
intended purpose. And just as someone else’s shoes are unlikely to fit
comfortably, portfolios tailored to one particular educational setting may
not fit into the educational configuration(s) of other settings (Spandel,
1997). An ill-fitting portfolio will inevitably be discarded sooner or later.

To assist in determining whether a portfolio is appropriate for its infended
purpose the triangle in Figure 2 helps to define the nature of a portfolio.

It does so by inviting positioning of a portfolio in the area of the friangle
where it is most likely to achieve its intended principal objectives.

Obviously, a portfolio can be used to achieve more than one goal. When
a portfolio is to serve a combination of goals, its position in the triangle

will shift towards the centre because its strengths have to be distributed
more evenly over evidence, overviews and reflections. In practice,

the majority of portfolios are not situated in one of the corners of the
tfriangle (Buckley et al., in press). A contfroversial issue in the literature on
educational portfolios is whether it is acceptable to have one portfolio for
both assessment and reflection (Snyder et al. 1998). An argument against
this dual function is that assessment may jeopardise the quality of reflection
thereby detracting from the portfolio’s effectiveness for mentoring
purposes. Learners may be reluctant to expose their less successful efforts
at specific tasks and to reflect on strategies for addressing weaknesses if

1 Parts of this section were published in the journal Quality in Higher Education
(van Tartwijk, et al., 2007)

m Guide 45: Portfolios for Assessment and Learning
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they believe they are at risk of having ‘failures’ turned against them in an
assessment situation. Portfolios that are not assessed, on the other hand,
do not “reward” learners for the time and energy they invest in them. As a
result, learners are likely to take the portfolio and any associated learning
activities less seriously. A recent BEME review showed that most portfolios
were also assessed for summative purposes (Buckley et al., 2009).

FIGURE 2
Purposes and content of portfolios (van Tartwijk, et al., 2007)

Overviews
Monitoring & Planning

VAN

Personal
Development Plan

Portfolio
Assessment Leaming
Portfolio
Assessment Coaching
Evidence Reflections
An effective portfolio has a clear but flexible structure, giving individual An effective portfolio
learners opportunities to describe their own unique development ligs @ielpel bul il
. structure, giving individual
(Pearson & Heywood, 2004; Driessen et al. 2005b; Grant et al. 2007). Clear leamers opportunities to
instructions are important, but when the content of a portfolio is prescribed describe their own unique

in detail, portfolios are often experienced as highly bureaucratic development.

instfruments (Davis et al., 2001; O'Sullivan et al. 2004; Pearson & Heywood,
2004; Kjaer et al. 2006). Portfolios meet with stronger appreciation when
learners have a cerfain amount of freedom to determine the content of
their own portfolios (Shadden & Thomas, 1998a; Driessen et al., 2005b).

Electronic portfolios

A growing number of medical schools use electronic portfolios (e-portfolios)
instead of paper-based portfolios (Fung Kee Fung et al., 2000; Lawson et al.,
2004; Woodward & Nanlohy, 2004; van Tartwijk et al., 2007; Driessen et al.
2007a). This preference is based on a number of considerations:

* In e-portfolios, hyperlinks can be inserfed to make connections between
evidence, overviews, and reflections. This can be useful, for instance,
when learners want to illustrate reflections with evidence that is stored
somewhere else in the portfolio, or want to illustrate a schematic overview
of their development by making hyperlinks to materials and reflections.
Hyperlinks can also be useful to make a table of contents of the portfolio.
For instance by including a list of captions in the portfolio and making
hyperlinks to related materials. Mentors or assessors can browse through this
list of captions, obtain a quick overview of all the evidence in the portfolio,
and just click on the evidence that is relevant to their specific purpose.

Guide 45: Portfolios for Assessment and Learning
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e A paper-based portfolio can be cumbersome because of its bulk. Imagine
an assessor who needs to take 15 paper portfolios home! Furthermore,
there is generally only one copy of a paper portfolio. Whenever learners
hand their paper portfolios to their mentor or assessor, the portfolio is
literally out of their hands. Not only do they run the risk of the portfolio
getting lost, it is also more difficult for them to prepare to discuss the
portfolio with their mentor or assessor. Another advantage of e-portfolios is
that they are easier to keep up to date.

Of course there are disadvantages as well:

¢ Mentors who do not like to read a portfolio on screen will still have to print
it. In most systems it is not possible to make notes on the portfolio itself
(although making notes on the leamer’s paper portfolio might not be
desirable as well).

e E-portfolios can only be used by learners and teachers who are sufficiently
skilled in using the relevant software and hardware.

* An e-portfolio requires a stable and high quality information technology
infrastructure that is not always available.

Nowadays, many dedicated portfolio systems are available, which are
usually user-friendly (Dornan et al., 2002; www.eportfolioservice.nl). These
systems can provide specific functionalities for specific portfolio goals: options
to include work-based assessment instruments, such as multisource feedback
or mini clinical evaluation exercises (mini-CEX) in portfolios for clinical fraining:
to invite specific individuals fo inspect the portfolio, either wholly or in part,
while denying access to everyone else.

Apart from dedicated systems, learners can produce an e-portfolio using
standard word-processors or HTML editors, preferably ones that they and their
teachers are familiar with (Gibson & Barrett, 2003). The cost of dedicated
portfolio software is not the only reason to support this choice: for many
purposes the hyperlink functionality of generic software is all that learners
need. Furthermore, generic software allows a learner fo impart his or her

own flavour to the portfolio. This can enhance the learners’ motivation to
work with the instrument. Another reason is that many portfolio systems are
limited because they are built to accommodate no more than one or two
portfolio types. Finally, portfolios built with dedicated software need to be
accessible with generic software for later maintenance and presentation.
This may well be the case after a learner has left the setting in which the
portfolio was produced, or in the event that the vendor in question ceases to

do business. In summary, standard software tools have disadvantages from ...standard software tools
the perspective of managing access to the portfolio using the internet or to IEVCIE ORI

. . ) from the perspective of
include work-based assessment instruments, but they usually provide all the managing access to the
options leamers need to produce a portfolio that works well and looks great. portfolio using the internet

or to include work-based
assessment instruments,
In a study comparing web-based and paper-based portfolios (Driessen et but they usually provide al
al., 2007a), not only did learners added more personal touches to content the opfions leamers need
) o ) ] fo produce a portfolio that
and form and invested more time in their portfolios, but mentors were works well and looks great.
unanimous in their appreciation of the greater ease of use of web-based

portfolios compared to the more familiar paper-based ones. Information was

n Guide 45: Portfolios for Assessment and Learning
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easy to locate without having to turn pages to find certain content and the
portfolios could be accessed from different locations were two reasons cited
for preferring web-based portfolios. Other authors have also reported on the
user friendliness of electronic portfolios (Fung Kee Fung et al., 2000; Lawson
et al., 2004). In these studies, tutors appreciated the easy electronic access
and reduction in the amount of paper used. However, the same authors also
reported certain situations that make web-based portfolios less user-friendly
than paper-based portfolios. For instance, limited computer access in the
clinical workplace cancels out the advantages of user-friendliness and may
even have an opposite effect.

Portfolios and learning from experience

Research shows that the role of the mentor is crucial to the successful use of
portfolios aimed at learning from experience (Finlay et al. 1998; Snadden &
Thomas, 1998a Mathers et al., 1999; Pearson & Heywood, 2004; Driessen et all.,
2005b; Grant et al., 2007). In this section, we focus on the strategies mentors
can use fo promote learning from experience with a portfolio.

Theoretical background

The contemporary view of learning, based on constructivism, is that people
“construct” new knowledge and understanding based on what they already
know and believe (Bransford et al. 2000). What people know and believe can
be represented as cognitive structures that guide their perception of reality.
Evidently, a perception of reality based on individual cognitive structures
does not afford an objective view of reality, but, by definition, an individual,
idiosyncratic view. It is this personal perception of reality that guides a
person’s actions.

Reflection is an important concept in this framework, which relates to
changing cognitive structures. Research has shown that meta-cognitive
skills, such as reflection, increase the degree fo which learners transfer
what they have learned fo new settings and events (Bransford et al., 2000).
Despite considerable confusion about the precise definition of the term
reflection (Hatton & Smith, 1995; Mann et al. 2007) all authors writing about
reflection share the constructivist view that human behaviour is guided by
mental structures that are noft static but flexible, evolving, and changing

in response to experiences. Based on this consensus view, reflection can
be defined as the mental process of organising or reorganising cognitive
structures that represent existing knowledge and beliefs and guide
perceptions of experiences, situations, and problems (Korthagen et al. 2001).
To put it in simpler terms: reflection means exploring and elaborating one's
understanding of an experience (Eva & Regehr, 2008). Building on Van
Manen's work (1977), Hatton & Smith (1995) distinguish three types or levels
of reflection. The first type is concerned with the means to achieve certain
ends. The second type is not only about means, but also about goals, the
assumptions upon which they are based, and the actual outcomes. The third
type of refection is referred to as critical reflection. Here, moral and ethical
criteria are also taken info consideration. Judgements are made about
whether professional activity is equitable, just, and respectful to persons or
not. Hatton and Smith emphasise that these three types of reflection should

Research shows that the
role of the mentor is crucial
to the successful use of
portfolios aimed at learning
from experience.

...meta-cognitive skills, such
as reflection, increase the
degree o which learners
transfer what they have
learned to new settings and
events.
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not be viewed as hierarchical. Different (educational) contexts and situations
may lend themselves more to one kind of reflection than to another.

Reflection and professional development

For medical teachers who want to help learners learn from practice, the
key question to answer is: *How can | stimulate my learners to reflect on
their experiences and learn from theme" For this AMEE Guide the additional
question is: ... and how can a portfolio help to improve the quality of
reflectione”.

Korthagen designed the ALACT model (Action, Looking back, Awareness,
Creating alternative methods, Trial) (Figure 3) to describe the spiralling
process that effective learners go through when faced with a situation for
which no routine solution is available (Korthagen et al., 2001). This model
resembles the three step model described by Snadden & Thomas (1998b)
which focused on evaluation, reflection, and formulating a leaming plan. We
will describe the ALACT model, explain the potential confribution of working
with a portfolio in each of the stages, and give suggestions for coaching
strategies (Driessen et al., 2008).

FIGURE 3

ALACT model showing the phases of spiral professional development
(Korthagen et al., 2001)

Creating alternative
methods of action

Awareness of Trial
essential aspects )
Action
Looking back
on the action
ALACT
A Action: The cycle starts with action undertaken for a specific purpose
(e.g. for developing a specific competence). Learners can be helped Learners can be helped
to improve their existing routines and concurrently acquire new ones B ITHETENE Il CHITIAG
. ; . routines and concurrently
by pre-selecting experiences from which they can learn, for example acquire new ones by pre-
a mixture of patients who are more or less easy to diagnose. Ericsson’s selecting experiences from

research predicts that expertise will grow not just from the weight of which they can leam.

experience but also from engaging in activities specifically designed or
selected to improve performance (Ericsson, 2006).
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L

Looking back on action: self-directed assessment seeking: The ALACT
cycle then moves fo the stage where learners look back on a previous
action, usually when that action was not successful or something
unexpected happened. This looking back on action is assumed to be
accompanied by an evaluation of whether the goals were realised
and the learner’s part in this. In many cases this can be regarded as a
form of self assessment. Eva & Regehr (2008) write that most of the fime
self-assessment is conceptualised according to a “guess your grade”
model of which the quality is generally poor (Davis et al., 2006). As an
alternative they propose self-directed assessment seeking, which they
describe as a process by which a learner takes personal responsibility
for looking outward, explicitly seeking feedback and information

from external sources of assessment data, to direct performance
improvements that can help them to validate their self-assessment.

The role of the portfolio: Seeking and selecting evidence (documents, Seeking and selecting
evidence (documents,

feedback, work-based assessments, etc.) for inclusion in a portfolio can T A —

be regarded as self-directed assessment seeking. To improve the quality assessments, etc.) for

of this process, it is important fo use a variety of evidence from various inclusion in a portfolio can
o . ) ) be regarded as self-directed

sources. The validity of the results of self-directed assessment seeking will assessment seeking.

be maximised if the learner’s self-reflections are consistent with all the
information that is brought together in a portfolio.

Teaching strategies: Research has shown that a mentor can play a
decisive role in determining whether the use of portfolios in education is
successful or not (e.g. Driessen et al., 2007b). At the very least, learners
may expect their mentors to pay serious attention fo their portfolios, for
after all they did spend a lot of fime and energy to put their portfolio
together. But even more importantly, careful scrutiny of their own
performance may be confronfing for learners. Effective mentors have an
important role in this respect. In Box 4, we give suggestions for a number
of strategies to be used by medical teachers in this phase, derived from
the work by Korthagen and colleagues (Korthagen et al. 2002).

A Awareness of essential aspects: reflection: After conclusions have been

drawn about the quality of performance and the characteristics of
the situation, the next step in the ALACT model is to foster awareness
of essential aspects. In this phase, leamners try to develop a new and
better understanding of what has happened, i.e. they reflect on their
performance.

They can focus on the means they used to achieve a goal and try

to understand why their strategy was successful or not. They can also
consider whether they had selected a suitable goal for this particular
situation. And finally they may consider what they want to achieve from
a moral or ethical perspective.
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BOX 4
Strategies to stimulate self-directed assessment seeking

* Provide a safe environment by distinguishing between learners as
individuals and their performance.

e Focus on description.

« Stimulate learners to be concrete in their reports. When learners give
general evaluations about a situation and their performance, ask
questions:

- What went well2

- What went wrong?

- How did you solve this2

- What effect did this have?

« Stimulate learners to carefully scrutinise all the information in their portfolio.
Learners could be asked to go through all the available evidence and
answer questions:

- Which information in your portfolio supports your answers/evaluation?
- Which information in your portfolio contradicts your answers/evaluation?
 Stimulate learners to take the perspective of other stakeholders. Ask

questions:

- What did you want2 What do you think the patient/your colleague/the
nurse wanted?@

- What did you think¢ What did the others think2

- What did you do? What did the others do?2

- What emotions did you experience? What emotions did the other
people involved experience?

The role of the portfolio: Language is important in supporting thinking.
Writing things down can help fo stimulate reflection (Korthagen et

al., 2001). Written reflections were not a part of the original portfolios,
like the ones in which artists presented a selection from their work, but
almost immediately after the infroduction of portfolios in education,
written reflections became a fixture of portfolios (Paulson et al. 1991).
Embedding a written reflection in a portfolio has the advantage that it
can be built on the self-assessment that was validated by the evidence
in the portfolio. This is a form of facilitated reflection (Conlon, 2003).
The learner can also use the evidence fo illustrate a reflection with a
concrete example.

Teaching strategies: To stimulate learners to reflect and learn from their
experiences, mentors do not need to have all the right answers. The
most important thing for them is to ask the right questions. In Box 5 we
give a number of examples of questions that mentors can ask.

14 - 16 March 2018

Language is important in
supporting thinking. Writing
things down can help fo
stimulate reflection.

To stimulate learners to
reflect and learn from their
experiences, menfors do not
need fo have all the right
answers. The most important
thing for them is to ask the
right questions.
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BOX 5
Questions to stimulate reflection

Means

* Which strategies did you consider2 Why did you select this strategy2 Which are
the advantages and disadvantages of the strategy you used?

* Which part of your strategy was effective and which part was not effective?
Why was it effective / not effective?

* Would this strategy have been more /less effective in a different situation?

Goals, assumptions, outcomes

e What did you want to achieve? Were you successful?2 What do you consider
successfule

e Why is this particular goal importante/Why did you pursue this goal?

Critical reflection

* Do you think patients / patients’ families / medical colleagues / nurses /
administrators are satisfied with these outcomes? What are their primary
interestse

Confront with discrepancies
* |read in your portfolio that you are happy with the result, but when we talk
about it, your face tells a different story.

* You write here that this is what you want to achieve, but you are pleased with
your results even though they do not match your goals.

* You do not actually do what you say you want to do.

Generalize across experiences

* Which differences and similarities do you recognise between what is happening
now and what happened in situations that you described in your portfolio?

* When do these things happen?
* Do you recognise a pattern?

C Creating or identifying alternative methods of action: change: Analysing
previous actions may frigger a search for alternative strategies, or
abandonment of original goals. It is important to explicate (new) goals
and alternative strategies. A recent review showed that goal setting
stimulates learning and that a mentor has an important role to play in

this respect (Shute, 2008). Learners who work with a mentor set more Leamers who work with a
specific goals and improve more than those who do not work with a IETIETEE O specific

) goals and improve more
mentor (Smither et al. 2003). Very often, agreement about what should than those who do not work
be done differently and which goals should be achieved are written with a menfor.
down in a document that is referred to as a Personal Development Plan
(PDP).

The role of the portfolio: In many portfolios, the central goal is o keep
track of the learner’s development. In these portfolios, PDPs can have
an important place. Snadden & Thomas for instance, (Snadden &
Thomas 1998b) propose that when a portfolio is used for professional
development and to track progress, if is important to attach to the
portfolio some kind of learning plan.

Teaching Strategies: Both mentors and learners should commit to

the agreements in the PDP and it should be on the agenda of their
next progress meeting. The plans in the PDP are often too vague. It is
important that mentors stimulate learners to be very concrete. It can
be helpful to keep in mind that the learning goals in the plan should be
formulated in a SMART way (Box 6).
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BOX 6

SMART

Specific (Straightforward, not ambiguous)

Maeasurable (It is clear under which conditions the goals are achieved)
Acceptable (The goals should be acceptable to all stakeholders)
Realistic (The learner should be able to achieve the goals)
Time-bound (It should be clear when the goal is to be achieved)

T Trial: The last step in the ALACT cycle is trial. This is also the start of a new
cycle in the spiral of professional development in this model.

Using portfolios as tools for assessment

In the infroduction, we quoted Shulman (1998), who wrote that the reason

for intfroducing portfolios in education as tools for assessment is that in a

portfolio information can be brought together about how a person performs

and how his or her competencies develop in his or her own complex working

environment. From the perspective of assessment, the strength of the portfolio

is also its weakness. The evidence held by a portfolio is offen not standardised The evidence held by

and its meaning often depends on the context from which it originates. q portfolio & often not
standardised and its

meaning often depends on
Assessing non-standardised portfolios requires a different perspective on the context from which it

assessment than the traditional quantitative perspective that is best suited for originates.
analysing quantitative test scores or results from standardised observations.

Authors like Snadden (1999) and Webb (2003) all come to the conclusion

that we should not try to fit non-standardised portfolios to standardised

psychometric assessment criteria. They point out that portfolio assessment is

primarily concerned with interpreting various forms of qualitative information

and suggest that assessment procedures should be developed that are

based on methods used in qualitative research.

In the next section, we will translate the insights of this literature into
recommendations for portfolio assessment. We will structure this section
according to five questions that, according to Harden (1979), should always
be asked and answered by medical teachers in relatfion to assessment:

e What is assessed?

* Why is this assessed?

e How is this assessed?

* Who assesses?

* When is this assessed?

What?  Although portfolios are also used in undergraduate medical
education fo assess reflective ability or communication skills
(Driessen et al. 2003), portfolios are particularly suited to work-based
assessment. In other words, they have added value at the does level
of Miller’s pyramid (Miller 1990).
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Many medical curricula are based on competency criteria
developed by organisations such as the General Medical Council
(GMC), the American Council of Graduate Medical Education
(ACGME), and the Royal College of Physicians and Surgeons of
Canada (RCPSC). More often than not, additional detail is required
to fit the competency criteria to assessment procedures. In aligning
competency descriptions with assessment procedures it is of the
essence to strike the right balance between very concrete but also
very detailed and long lists of “is able to” statements, on the one
hand, and very global descriptions providing an overview but too
little to support assessment, on the other hand. The extremes of this
confinuum have been referred fo as an analytical versus a global
approach. Both approaches have their pros and cons (Box 7).

BOX 7
Analytical versus global assessment

In an analytical assessment, various aspects of a competency
are assessed separately. A formula is used fo combine the partial
assessments into one final score.

Because the criteria are explicitly defined and each partial
competence is explicitly assessed, the result is very transparent and
usually more reliable and more informative for the learner. Criteria are
usually defined in terms of: “The candidate is able to...".

Problems that may occur are:

Learners may adapt their learning activities to ‘ticking’ specified
criteria. This may result in unnatural activities in the workplace where
competencies are acquired.

Analytical assessment is very labour intensive. It may be experienced
as bureaucratic.

It can be difficult for assessors to give a truly distinct assessment of
each individual criterion (‘halo effect’).

Assessors have limited freedom to take account of specific
competencies or extremely good (or poor) performance: if it is not in
the criteriq, it is not assessed. The assessor may feel curtailed in his/her
freedom by the criteria.

In a global assessment, the assessors study the entire portfolio and give
an assessment based on their overall impression. A global assessment
is far less labour intensive than an analytical assessment. It also enables
assessors to take account of learners’ special qualities.

Disadvantages are:

e |tis less clear to learners on which criteria the assessment is based.
The assessment may also be less reliable. As a result the assessment
will be less acceptable to learners.

* Some assessors will feel less certain about their judgement. As a result
they will study the material over and over again, which will fake even
more time than an analytical assessment.

* This type of assessment is relatively vulnerable to assessor preferences
and sequence effects (the contrast with the previous candidate may
influence the assessment).
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A way to combine the best of both approaches is to use scoring
rubrics. A scoring rubric is a global performance descriptor that

lists the criteria for a competency and articulates a limited number
of gradations of quality for each criterion. Gradations can be
unsatisfactory, sufficient, good, and excellent. Scoring rubrics

can be presented as tables, with the criteria in the rows and the
grades in the columns. In each cell of this table, performance at
that parficular level of competence is described. Box 8 provides an

example.

14 - 16 March 2018

BOX 8

Clinical performance

Professionalism
(forinstance as
judged by 360 degree
feedback)

Has critically assessed
his/her performance
and formulated
appropriate leamning
goals. This is evidenced
by an adequate

weaknesses and the
development plan.

analysis of strengths and

BELOW EXPECTATION

Slow in taking a history
and performing a physical
examination. Considers
Irelevant aspects.

Slow in making a
diagnosis. Misses important
conclusions.

Frequently unable to
formulate management
plan and needs
considerable guidance.

Does not keep
commitments.

Occasionally fails to ask
for supervision when

this is necessary. Reacts
defensively to feedback.

Is unable to cope with stress

Does not pay attention
to his/her personal
appearance.

Frequently shows awkward
behaviour or behaves
disrespectfully.

Incomplete, limited or
one-sided description of
strengths and weaknesses

in performance (e.g. only
strengths or only weaknesses,
limited to one competency).
No explanations only lists of
facts or situations.

No learning goals, learning
goals do not match the
analysis or are not specific.

AS EXPECTED

Adequate speed in taking
a history and performing
a physical examination.
Relevant aspects are
considered.

Adequate speed in making
a diagnosis. Diagnosis
contains important
conclusions.

Formulates an adequate
management plan for
simple clinical presentations.

Needs some guidance.

Achieves these goals in
the second half of the
internship.

Keeps commitments.

Asks for supervision when
this is necessary.

Needs help in reflecting and
considering alternatives and
responds adequately fo
feedback.

Occasionally needs help in
coping with stress.

Appropriate personal
appearance; behaves
respectfully.

A fair number of strengths
and weaknesses are not
explained or explanations
are limited to external
attributions (for instance
mini-CEX at the wrong
moment)

Some of the learning goals
are not specified.

Rubrics used for the assessment for final year medical students (source Maastricht University)

ABOVE EXPECTATION

Conducts an adequate
and efficient history and
physical examination.

Arrives at an accurate
diagnosis within adequate
fime.

Formulates an adequate
management plan

for simple clinical
presentations.

Needs little guidance.

Has achieved these
goals af the start of the
internship.

Keeps commitments.

Asks for supervision when
this is necessary.

Is able to reflect critically;
responds adequately to
feedback and is prepared
to acknowledge errors.

Is able to cope with stress
adequately.

Looks well cared for and
behaves respectfully.

Above expectation
(authentic, recognizable,
and well explained). A
good analysis of strengths
and weaknesses. Also
internal attributions and
references to evidence in
the portfolio.

Logical, detailed (based
on the analysis) and
attainable learning goals.

For learners and their mentors, scoring rubrics can be a roadmap
for competence development. It can help them diagnose a
learner’s current level of competence and point the way to further
development. Assessors should not use scoring rubrics as a checklist,
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but as a list of arguments to underpin their assessment when they
explain it to learners. Learners can also use scoring rubrics o
organise their portfolio. They can organise the evidence in their
portfolio in chapters corresponding to the different competencies to
be assessed and use captions to explain what the evidence shows
about a specific competency.

Why?  Assessing competencies can be done for three reasons: selection,
diagnosis, and certification.

Selection: Determining whether a person is suitable for a certain
position. Assessments for selection purposes can take place before
entering an educational programme, but also, for instance, before
starting a new job.

Diagnosis: In the course of an education programme, the
development of learners’ competencies is assessed. The purpose
of this type of assessment is to give feedback to learners and help
them identify new learning goals. Sometimes, this assessment is also
used to determine whether or not a learner is allowed to continue
with a programme.

Certification: The goal of assessment at the end of an educational
or training programme is to establish whether learners have attained
the competencies required for graduation or certification. Obviously,
the quality of any assessment is important. Poor quality of assessment
for selection purposes, for instance, can harm the interests of
prospective learners and waste talent. Similarly, poor quality of
diagnostic assessment can cause frustration and delay in learners’
development. Nevertheless, with graduation and certification
decisions the quality of assessment is crucial. Learners who pass but
should have failed will become (or continue to be) certified doctors
and may become a risk to the community!

How? The quality of the assessment of competencies is crucially
determined by the procedure that is used. In the intfroduction to

this section about portfolio assessment, we wrote that the standard ...the standard psychometric
procedures that are used

psychometric procedures that are used to determine the quality X ;

. . ; to determine the quality
of tests and standardised observations are not very well suited of tests and standardised
to portfolios with their non-standardised content. In medical observations are not very

. . . well suited fo portfolios
education, Webb and colleagues (2003) pointed out that portfolio N i
assessment is primarily concerned with qualitative information and confent.

they infroduced the idea to use routines developed for qualitative
research. Guba & Lincolns’ (1989) strategies fo achieve credibility
and dependability of assessment can be translated to portfolio
assessment (Webb et al., 2003; Tigelaar ef al. 2005). In Box 9, we
discuss how these strategies can be used.
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BOX 9

Strategies for portfolio assessment derived from the methodology of
qualitative research

¢ Incorporate feedback cycles into the mentoring process that
accompanies the portfolio to ensure that the mentor's final
recommendation does not come as a(n) - unpleasant - surprise
to the learner; this approach relates to the credibility strategies of
prolonged engagement and member checking.

* Maintain a careful balance between the roles of the mentor as
coach and assessor. The aim is to ensure that the person who
knows the learner best provides the most relevant information while
minimizing any damaging effect on the mentor-learner relationship
by using an assessment committee to assess the portfolio;
this approach relates to the credibility strategy of prolonged
engagement.

Involve the learner in the decision process fo ensure commitment
on the part of the learner and allow the learner to communicate a
different point of view to that of the mentor; this approach relates to
the credibility strategy of member checking.

* Use a sequential judgement procedure in which conflicting
information necessitates more information gathering. This ensures the
efficient use of resources by limiting the use of additional resources
to cases where this is necessary to achieve reliable judgement. This
approach relates to the credibility strategy of triangulation.

Document the different steps of the assessment process. For
example a formal assessment plan approved by the Examination
Board; portfolio and assessment guidelines; overviews of the results
per phase, and writfen assessment forms per learner. This approach
relates to the dependability strategy of audit trail.

The major problem with qualitatfive research methods as well as

with portfolio assessment is the required substantial time investment.
At Maastricht University, we developed a portfolio assessment
procedure that uses many of these strategies while at the same time
aiming for optimal efficiency (Driessen et al., 2005a). This procedure
is described in Box 10.

Who? A problem that is much debated in the portfolio literature is the
feasibility and acceptability of combining the roles of mentor and
assessor into one person. Tigelaar et al. interviewed nine portfolio
experts about their views on the use of portfolios in education
(Tigelaar et al. 2004). While some of the experts agreed that the
mentor is the most appropriate person to advise an assessment
committee about a candidate, others argued that it is unethical
for mentors to undertake the assessor role. The latter group argued
that candidates must feel free to reflect on their professional
development fogether with their mentors, knowing that the mentor
will not pass any information on to others. For this reason, the
maijority of the experts were of the opinion that mentors should not
be involved in summative assessment nor make recommendations
fo an assessment committee. However, there was a minority

who agreed with Snyder and colleagues, who wrote that: “The The tension between
tension between assessment for support and assessment for high assessment for supporf and
. . ) . . o assessment for high stakes
stakes decision making will never disappear. Still, that tension is decision making will never
constructively dealt with daily by teacher educators throughout the disappear.

nation” (Snyder, et al., 1998, p. 59).
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BOX 10
A procedure for portfolio assessment (Driessen et al., 2005a)

The students submits the portfolio

to the mentor, who examines

the portfolio and writes a 237 students

recommendation regarding

the grading of the portfolio fo

be submitted to the assessment Portfolio Automatically
committee. submitted? rated as fail

In their final meeting of the academic

year the student and the mentor Portfolio rated

discuss this recommendation. by mentor

When student and mentor agree

on the grade, the student signs the

recommendation. If the student Student agrees No; N=7
disagrees, he or she does not sign. with mentoré

Subsequently, the portfolio is
submitted to the assessment
committee. This committee consists
of all the mentors. The committee
members do not grade the portfolios -
of the students they mentored Ogreg‘srsvt{tﬂ’fnremor No; N=24 Rotor
themselves. Portfolios on which & student?
student and mentor agree are rated

by one committee member, who

does not study the portfolio in any Rafer lagrees %M Committee
great detail, but typically scans the wiih Rater 22 Review
work of the student and mentor and Yes; N=22 N=9
checks whether all procedures have

been followed correctly. When rater

and mentor agree on the grading, Final Decision

the recommendation becomes the

final decision.

Rater 1 Rater 1
N=226 N=7

N=31

Striking the right balance between support and judgement is the
challenge facing assessors/mentors with whom learners talk about
their portfolios. A number of scenarios can be chosen in a procedure
(Box 11). Which one is the most appropriate depends, amongst
other things, on the educational context and the level of experience
of the learners in question.

When? The answer to the question “when is this assessed?” depends on the
answers to the other questions in this section.

Decisions about selection are made before the actual start of a
programme or training period or affer a first “trial” period, in which
learners are observed and can prove themselves. The important
question is whether a prospective learner matches the criteria for
admission and whether this learner has the potential to finish an
education or training programme.

Diagnostic assessment can be a frequent occurrence during an
education or fraining programme. In fact, every fime a mentor and
a learner meet fo discuss the learner’s progress using information
from the learner’s portfolio, it can be qualified as diagnostic/
formative assessment. This implies that having easy access to a
portfolio, for instance on-line, can be very helpful for mentors.
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Decisions abouft certification are made when a learner’s
competencies match all the criteria or when the time available for
a programme has run out. In an outcome based programme, this
means that when the learner and his or her mentor conclude that
the learner's competence meets all the criteria an assessment for
cerfification purposes can fake place. The logical consequence
would be that if a person meets the competency criteria on
entfering an educational or training programme, he or she is exempt
from training and awarded a certificate right away.

BOX 11
Portfolio assessors: scenarios

Combining the role of the mentor and assessor is offen considered
problematic. On the hand, most people will agree that the mentor

is probably the person who is best informed about the learner’s
competencies. As a consequence, ignoring the mentor’s opinion in
assessing the portfolio can be considered as missing the chance to
improve the validity of the assessment. On the other hand, combining
the roles of assessor and mentor can put a strain on the relationship
between mentor and learner, because learners may be reluctant to
discuss any difficulties they are facing for fear of repercussions in the
assessment. Below we use the metaphors of the mentor as teacher,
PhD supervisor, driving instructor, and coach to distinguish between
four (non exclusive) scenarios. When mentors are in the role of a
teacher, their role of assessor is most prominent. When they are in the
role of a coach, they do not assess at all.

The teacher: This is the most common assessment scenario in
education. Just like most teachers in primary, secondary, and higher
education, mentors discuss their learners' performance and progress
and assess their level of competence at the end of a course.

PhD supervisor: In some scenarios the role of the mentors in the
assessment procedure of portfolios can be compared with the role of
supervisors of PhD students. In many countries, the formal assessment
of theses/portfolios is the responsibility of a committee. Supervisors
invite their peers to sit on the committee but they themselves are

not a member of the committee. A negative assessment of the
thesis/portfolio would harm their reputation among their peers. For
this reason they are highly unlikely to invite their peers to sit on the
committee unless they are convinced the portfolio meets the criteria.
As a consequence, mentors and students have the same interest: to
produce a thesis or portfolio that merits a positive judgment.

Driving license instructor: In this model the roles of the mentor and the
assessor are strictly separated. The mentor/driving instructor mentors
the learner in acquiring the required competencies, which are shown
in the portfolio. If the mentor thinks the learner is competent, he invites
an assessor from a professional body (i.e. the examiner from the Driver
and Vehicle Licensing Agency) to assess the competence of the
learner result. The learners can also approach the licensing agency
themselves.

Coach: In this model, the learners themselves have the initiative. They
can ask, forinstance, a senior colleague to coach them until they
have achieved the required level of competence. This scenario is
likely, for instance, when a professional wants fo acquire an additional
qualification. The assessor would be someone from an external body.
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Factors influencing the success of the introduction
of a portfolio?

In the previous sections, we have argued that it is important to tailor portfolios
to the infended purposes and fo intfroduce portfolios only in situations in
which they can serve a useful purpose. However, these conditions do not
suffice to guarantee a successful infroduction. In the literature on educational
change, winning the hearts and minds of the people involved, both teachers
and learners, as well as the quality of leadership are identified as key factors
for lasting educational improvement (Martin et al. 2003; Hargreaves & Fink,
2004;).

Figure 4 presents a model in which portfolios are presented as part of the
learning environment and in which three conditional factors are presented
that influence whether an educational portfolio is infroduced successfully or
not: people (the teachers and learners), leadership, and infrastructure. The
importance of these three conditional factors is discussed below.

FIGURE 4

Model of factors influencing the successful infroduction of portfolios in education
(van Tartwijk et al., 2007)

Academic
Leadership
Gocls Portfolio?
Learning Activities
Learning Environment
People Infrastructure
People
Educational innovations involving the use of portfolios usually imply a Educational innovations
transfer from teacher-directed education with a strong focus on conveying IS, i L ol 201 ol
L . usually imply a transfer from
knOW|edge, TO edUCGTIOI'l n Wh|Ch the deVelOpmenT Of STUdenTS' teacher-directed education
competencies in the workplace is emphasised. In most cases, teachers are with a sfrong focus on
ted to'i t K d effort i hi q fth conveying knowledge, to

expected fo invest more time and effort in coaching and assessment than education in which the
they were used to. Almost inevitably, this change in roles and routines will development of students’

competencies in the

cause uncertainty and evoke resistance (Hammerness et al., 2005). Not only workplace is emphasised

does it imply that teachers need to rethink key ideas, practices, and values,
but for many teachers it also means that they need to invest in developing
new competencies for coaching and assessment.

2 Parts of this chapter were published before in Quality in Higher Education
(van Tartwiik, et al., 2007)
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In discussions about these innovations, the important questions are which
educational problems need to be resolved and what is the most effective
and efficient way fo do that. Very offen however, discussions concenfrate
on the portfolio, which becomes the visible “symbol” of the innovation. As a
consequence, resistance to the innovation is likely o be projected onto the
portfolio, while the important questions are not discussed.

Teachers are more likely to support and invest in educational changes if they
acknowledge and subscribe to the educational value of the new learning
approach, internalise and support the innovation, and are empowered to
assume ownership of it. They are more likely to do so when it is clear to them
how the innovation helps solve concrete problems that they have to cope
with in their everyday teaching practice (Hargreaves et al. 1998). The risk that
the important questions are not discussed can be reduced if teachers are
involved in educational innovations at an early stage of decision-making.
They are more likely to support and invest in working with a portfolio if the
decision to work with this insfrument was their own decision, based on their
personal understanding and endorsement of the educational innovation and
the role of the portfolio in it. From this perspective, the option should be kept
of not using a portfolio when a better alternative is found. Teachers who have
had a say in the decision to use a portfolio will feel a stronger commitment

to it and will be more inclined to look for solutions and less likely to lay the
instrument aside when faced with problems and inevitable design faults in the
curriculum and the portfolio.

In the literature on educational change the importance of feachers as
change agents is emphasised (Darling-Hammond et al., 2005) but the input of
learners is crucial too. The successful infroduction of a portfolio in education
also depends on how much time and energy learners are willing to invest

in their portfolios. In general, learners will only put effort into portfolios if this
effort is rewarded in some way. The most obvious reward is that the portfolio

is graded. In education, a very strong relationship exists between summative
assessment and learning: assessment drives learning (Frederiksen, 1984;

Driessen & van der Vleuten, 2000; van der Vleuten et al., 2000). Although Although assessment
assessment influences whether leamers accept and put effort into a portfolio, e T
o . . o accept and put effort info
assessment in itself is not enough. For learners, developing a portfolio implies a portfolio, assessment
putting a lot of effort info making their development visible. Thus, it is very in itself is not enough. For

frustrating for them if they discover that nobody takes a good look atf the fgﬁ?&% ﬂ?&%gg&ﬁﬁg o

result of all their hard work. Mentors who take an interest in learners and their lot of effort into making their
portfolios have been found to be a key factor in learners’ appreciation of EREIERIIE VRISl
working with portfolios (Pearson & Heywood, 2004; Tigelaar et al. 2006).

A last condition for a successful introduction of portfolios related to learners
and their mentors is their understanding of the portfolio and of what working
with portfolios entails. Experience has shown that, although in theory portfolios
can have a clear function in education, in practice the introduction of
portfolios often leads to confusion and, consequently, frustration (Anderson

& DeMeulle, 1998; Pearson & Heywood, 2004; Kjaer, et al., 2006; Davis et al.
2009). Most students who enrol in a medical curriculum are accustomed to
teacher directed education. Self-assessment, asking for feedback, reflection
and identifying personal learning needs, which are fundamental to portfolio
learning (Snadden & Thomas, 1998b; Driessen et al. 2008), are perceived as
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strange and sometimes even threatening by learners for whom education

is synonymous with lectures and exams. Instructions are necessary that not
only explain how to work with a portfolio, but also help learners and their
mentors understand what a portfolio is and why it used in education. A study
by Duque and colleagues (Duque et al., 2006) demonstrated that hands-

on introduction with a proper briefing of learners by staff on the portfolio’s
purpose and procedures had a positive effect on portfolio scores and learner
satisfaction with the portfolio. We have experimented with the use of the
analogy between a portfolio and a CV to help learners better understand

what a portfolio is and what working with a portfolio entails (van Tartwik et al.
2008).

Academic leadership

Commitment by educational leaders is another vital condition for the
successful infroduction of portfolios. In a study on perceptions of leadership

in academic contexts, Martin and her colleagues (2003) found that the
quality of student learning is affected by the way leadership is constituted
and experienced in academic contexts. A group of educational leaders was
identified who were successful in stimulating feachers to adopt a student-
focused approach to teaching. A characteristic of these educational leaders
is that they discuss and negoftiate these changes with the teachers. Similar
findings are reported by Bland and her colleagues (2000), who reviewed the
available literature with the aim to identify a set of characteristics that are
associated with successful curricular change in medical education. They
write that leadership comes up again and again as crifical to the success

of curricular change. The literature shows that successful and less successful
leaders in medical education use organizational authority at about the same
rafe, but also that successful leaders more often seek input from others. When
educational innovations ask teachers to change their roles and routines,
these teachers must know that they can rely on educational leaders who
support and value their commitment in every respect (Malden, 1994; van
Veen et al. 2005). And finally, of course, commitment of the academic
leaders is also reflected in the allocation of sufficient financial resources o
ensure that the intended changes can actually be implemented.

Infrastructure

An increasing number of Faculties of Medicine are choosing to work with
electronic rather than paper portfolios. In the section on e-portfolios, we
described the reasons for this choice. We also wrote that research shows
that adverse conditions like limited computer access in the workplace may
cancel out the advantages of an e-portfolio. In general we conclude that
e-portfolios are vulnerable to adverse conditions, because the demands of
the technical infrastructure are large. If the electronic part of the portfolio
system malfunctions, that is usually all the excuse that the adversaries of the
use of portfolios need to drop the idea of a portfolio altogether, including the
curriculum innovation for which the portfolio very often is a symbol.
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Concluding remarks

In curricula with a strong focus on the development and assessment of
competencies a portfolio can be a valuable instrument. They have the
pofential to make learning visible on the Does level of Miller's pyramid

(Miller 1990), which describes independent performance in the workplace.
However, portfolios are also vulnerable. Portfolio learmning requires reflection
by learners and investment in coaching by teachers. The quality of portfolio
assessment depends on investing in the interpretation of and discussion about
qualitative data. Not only does it require a new perspective on education
from mentors and learners, many of whom are used to teacher-directed
learning with a strong emphasis on the acquisition of knowledge, it also asks
teachers and learners for a significant investment of fime and energy. The
literature shows that many conditions need to be fulfilled to enable successful
infroduction of a portfolio (Driessen et al., 2007b), and even then a portfolio is
not a cure for all pains.

We conclude this Guide for using portfolios for assessment and leaming by
referring to Spandel once more (Spandel, 1997), who wrote:

...... infroducing portfolios is just like buying shoes: the best choice
depends on purpose and comfort comes with wearing™.

We would like to add that portfolios are like expensive shoes and even during
the process of getting used to them, there will inevitably be fimes when one’s
toes are really hurting. However, for those owners who persist, the portfolio
has the potential to become one of their best purchases.

14 - 16 March 2018

Portfolio learning requires
reflection by learners and
investment in coaching

by teachers. The quality

of portfolio assessment
depends on investing in

the interpretation of and
discussion about qualitative
data.

...... infroducing portfolios
is just like buying shoes: the
best choice depends on
purpose and comfort comes
with wearing”.
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and commitment to change: A case study into the cognitive-affective processes of a
secondary school teacher in the context of reforms. Teaching and Teacher Education,
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Evaluating portfolio assessment systems: What are the appropriate criteria? Nurse
Education Today, 23: 600-609.
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Evaluation in Higher Education, 29: 227-238.
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Series 2

Peer Assisted Learning: a planning and implementation
framework

Michael Ross & Helen Cameron (2007)

ISBN: 978-1-903934-38-8

Primarily designed to assist curriculum developers, course
organisers and educational researchers develop and
implement their own PAL initiatives.

Workplace-based Assessment as an Educational Tool
John Norcini & Vanessa Burch (2008)
ISBN: 978-1-903934-39-5

Several methods for assessing work-based activities are

described, with preliminary evidence of their application,

practicability, reliability and validity.

e-Learning in Medical Education

Rachel Ellaway & Ken Masters (2008)

ISBN: 978-1-903934-41-8

An increasingly important topic in medical education
—a ‘must read’ infroduction for the novice and a
useful resource and update for the more experienced
practitioner.

Faculty Development: Yesterday, Today and Tomorrow
Michelle McLean, Francois Cilliers & Jacqueline

M van Wyk (2010)

ISBN: 978-1-903934-42-5

Useful frameworks for designing, implementing and
evaluating faculty development programmes.

Teaching in the clinical environment
Subha Ramani & Sam Leinster (2008)
ISBN: 978-1-903934-43-2

An examination of the many challenges for teachers
in the clinical environment, application of relevant
educational theories to the clinical context and
practical teaching tips for clinical teachers.

Continuing Medical Education

Nancy Davis, David Davis & Ralph Bloch (2010)

ISBN: 978-1-903934-44-9

Designed to provide a foundation for developing
effective continuing medical education (CME) for
practicing physicians.

Problem-Based Learning: where are we now?

David Taylor & Barbara Miflin (2010)

ISBN: 978-1-903934-45-6

A look at the various interpretations and practices that
claim the label PBL, and a critique of these against the
original concept and practice.

Setting and maintaining standards in multiple choice
examinations

Raja C Bandaranayake (2010)

ISBN: 978-1-903934-51-7

An examination of the more commonly used methods
of standard setting together with their advantages and
disadvantages and illustrations of the procedures used in
each, with the help of an example.

Leaming in Interprofessional Terms

Marilyn Hammick, Lorna Olckers & Charles Campion-
Smith (2010)

ISBN: 978-1-903934-52-4

Clarification of what is meant by Interprofessional
learning and an exploration of the concept of tfeams
and team working.

(41

2]

Online eAssessment

Reg Dennick, Simon Wilkinson & Nigel Purcell (2010)
ISBN: 978-1-903934-53-1

An outline of the advantages of on-line eAssessment
and an examination of the intellectual, technical,
learning and cost issues that arise from its use.

Creating effective poster presentations

George Hess, Kathryn Tosney & Leon Liegel (2009)

ISBN: 978-1-903934-48-7

Practical tips on preparing a poster — an important, but
often badly executed communication tool.

The Place of Anatomy in Medical Education
Graham Louw, Norman Eizenberg & Stephen W
Carmichael (2010)

ISBN: 978-1-903934-54-8

The teaching of anatomy in a fraditional and in a
problem-based curriculum from a practical and a
theoretical perspective.

The use of simulated patients in medical education
Jennifer A Cleland, Keiko Abe & Jan-Joost Rethans (2010)
ISBN: 978-1-903934-55-5

A detailed overview on how to recruit, frain and use
Standardized Patients from a teaching and assessment
perspective.

Scholarship, Publication and Career Advancement in
Health Professions Education

William C McGaghie (2010)

ISBN: 978-1-903934-50-0

Advice for the teacher on the preparation and
publication of manuscripts and twenty-one practical
suggestions about how to advance a successful and
satisfying career in the academic health professions.

The Use of Reflection in Medical Education

John Sandars (2010)

ISBN: 978-1-903934-56-2

A variety of educational approaches in undergraduate,
postgraduate and continuing medical education that
can be used for reflection, from text based reflective
journals and critical incident reports to the creative use
of digital media and storytelling.

Portfolios for Assessment and Learning

Jan van Tartwijk & Erik W Driessen (2010)

ISBN: 978-1-903934-57-9

An overview of the content and structure of various
types of portfolios, including eportfolios, and the factors
that influence their success.

Student Selected Components

Simon C Riley (2010)

ISBN: 978-1-903934-58-6

An insight into the structure of an SSC programme and its
various important component parts.

Using Rural and Remote Settings in the Undergraduate
Medical Curriculum

Moira Maley, Paul Worley & John Dent (2010)

ISBN: 978-1-903934-59-3

A description of an RRME programme in action with a
discussion of the potential benefits and issues relating to
implementation.

Effective Small Group Learning

Sarah Edmunds & George Brown (2010)

ISBN: 978-1-903934-60-9

An overview of the use of small group methods in
medicine and what makes them effective.

To see the full list of guides available, and to order, see the website www.amee.org.
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About AMEE

What is AMEE?

AMEE is an association for all with an interest in medical and healthcare professions education,
with members throughout the world. AMEE's interests span the continuum of education from
undergraduate/basic training, through postgraduate/specialist fraining, to continuing professional
development/continuing medical education.

L

-

* Conferences: Since 1973 AMEE has been organising an annual conference, held in a European
city. The conference now attracts over 2300 participants from 80 countries.

e Courses: AMEE offers a series of courses at AMEE and other major medical education conferences
relating fo feaching, assessment, research and fechnology in medical education.

* MedEdWorld: AMEE's exciting new initiative has been established to help all concerned with
medical education to keep up to date with developments in the field, to promote networking
and sharing of ideas and resources between members and fo promote collaborative leaming
between students and teachers internationally.

* Medical Teacher: AMEE produces a leading international journal, Medical Teacher, published 12
times a year, included in the membership fee for individual and student members.

¢ Education Guides: AMEE also produces a series of education guides on arange of topics, including
Best Evidence Medical Education Guides reporting results of BEME Systematic Reviews in medical
education.

« Best Evidence Medical Education (BEME): AMEE is a leading player in the BEME initiative which aims
tfo create a culture of the use of best evidence in making decisions about feaching in medical and
healthcare professions education.

Membership categories

¢ Individual and student members (£85/£39 a year): Receive Medical Teacher (12issues a year, hard
copy and online access), free membership of MedEdWorld, discount on conference attendance
and discount on publications.

* Institutional membership (£200 a year): Receive free membership of MedEdWorld for the institution,
discount on conference attendance for members of the institution and discount on publications.

See the website (www.amee.org) for more information.

If you would like more information about AMEE and its activities, please contact the AMEE Office:

Association for Medical Education in Europe (AMEE), Tay Park House, 484 Perth Road, Dundee DD2 1LR, UK
Tel: +44 (0)1382 381953; Fax: +44 (0)1382 381987; Email: amee@dundee.ac.uk

WwWw.amee.org

Scottish Charity No. SC 031618
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Clinical Performance Ratings

Ratings of clinical performance based on
observing real-life clinical practice by
attending faculty members

Clinical Performance Ratings

» Advantages
— Typical performance assessment
— Motivation for clinical learning
— Inexpensive

Competence and Performance

» Competence = The capacity of a person to
perform a defined task (Maximal ability)

» Performance = The actual act in carrying
out or execute the duty (Typical ability)

Outline

+ Clinical performance ratings
— Advantages and disadvantages

— Improving the rating quality
« Raters
« Rating instrument

Clinical Performance Ratings

» Disadvantages
— Subjective ratings
— Unstructured settings

— Adequacy of observation
— Low reliability

AUEANUITUIAAAIUMSANKTINGIMERSAVIW (FIFD) ATUEIWNYAARSASS1BWE1UA Tel. 02-4199978, 02-4196637 221
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Rater Errors

 Construct-irrelevance variance in
performance ratings that is associated with
raters’ behavior, not with the actual
performance of ratees

+ Valid use of clinical performance
assessment requires monitoring and
controlling of rater errors.

Myford, C. M., & Wolfe, E. W. (2003). Detecting and measuring rater effects using many-
facet Rasch measurement: Part I. Journal of Applied Measurement, 4, 386-422.
7

Improving Raters

1. Rater training
2. Rater monitoring
3. Rater feedback

Characteristics of A Good Scale

1. Well-defined category

2. Appropriate number of categories
3. Proper handling of middle category
4. Ordered

5. Research-based

Rater Errors

Leniency/Severity
— difference in the levels of severity between raters

Rater inconsistency
— instability of the level of severity within each rater
Halo

— rater’s tendency to let the rating of one trait influence
his/her ratings on other traits

Restriction of range
— clustering of ratings around a particular point on the rating
scale

Myford, C. M., & Wolfe, E. W. (2003). Detecting and measuring rater effects using many-
facet Rasch measurement: Part |. Journal of Applied Measurement, 4, 386-422.

Writing Effective ltems

* Remember your purpose

* Keep it simple

* Focused: include only one topic per item
+ Start with easy-to-respond items

» Group items into sections, position these
sections in a logical order

Key Points: Performance Ratings

* Remember what to observe

+ Rate when you still remember the students

» Multiple ratings: multiple raters, time points

» Rate when you are in a stable emotional state

+ Be consistent in your rating standards (within
and across groups)

+ Rate each item independently: avoid halo effect

+ Use the full range of scores: avoid restriction of
range

#ssessment
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Workplace-based assessment

Workplace-based assessment is now widespread throughout medicine. If carried out well, such assessments reconnect
teaching and testing to the benefit of the learner. But workplace-based assessment brings a unique set of challenges
fo medical education and requires fresh thinking about how we consider and construct assessment programmes.

his article outlines some of the prin-
Tciples underpinning the design of

workplace-based assessment and
considers some of the tools that have been
adopted for use within assessment pro-
grammes. The unique challenges of work-
place-based assessment are considered, in
particular the thorny issue of ‘reliability’.

What is workplace-based
assessment?

Workplace-based assessment refers to the
assessment of what doctors actually do in
practice and is predominantly carried out
in the workplace itself. Workplace-based
assessment in the training context relies on
the use of tools for gathering information
about aspects of trainees’ work which are
then used as vehicles for offering direct,
timely and relevant feedback. The collec-
tion of workplace-based assessment data is
learner-led and brought together, usually
in a portfolio of evidence, to inform judg-
ments about the trainee’s overall progress.

So how does workplace-based assess-
ment fit with traditional forms of testing
in medicine?

Miller (1990) provides a useful pyrami-
dal model (Figure 1) for mapping assess-
ment methods currently available in medi-
cal education and illustrates how work-
place-based assessment relates to the
assessment of clinical competence.

‘Knows’ forms the base of Miller’s pyra-
mid, the entry point in the development
of expertise. This tier is best assessed using
simple knowledge tests such as multiple
choice questions. The next tier up ‘knows

Dr Tim Swanwick is Faculty Development
Lead, London Deanery, London WCIB
5DN, Visiting Fellow, Institute of Education,
London University, and Visiting Professor,
University of Bedfordshire and Dr Nav
Chana is Senior Lecturer in the Faculty of
Medicine and Biomedical Sciences, St Georges
University of London, and Associate Director
of General Practice, London Deanery

Correspondence to: Dr T Swanwick

how secks to measure understanding or
application of knowledge and is assessed
using instruments such as unfolding
patient management problems, extended
matching or short essay questions. Higher
up, objective structured clinical examina-
tions assess at the ‘shows how’ level where
students are required to demonstrate not
only knowledge and understanding, but
that they can bring together and manipu-
late relevant knowledge, skills and atti-
tudes in a controlled situation.

The problem is that what doctors do in
controlled assessment situations correlates
poorly with their actual performance in
professional practice (Rethans et al, 2002).
Assessment of competence in a contextual
vacuum is all very well but how can we
know what happens in the messiness of real
professional practice — what the doctor
actually ‘does’? This is where workplace-
based assessment comes into its own.

Is it useful?

The utility, or usefulness, of an assessment
has been defined as a product of its relia-
bility, validity, cost-effectiveness, accepta-
bility and educational impact (van der
Vleuten, 1996). Utility can be applied to
an entire assessment system or to an indi-
vidual assessment method or component
of the system. The concept is important in
that no single element should be regarded

Figure 1. Miller’s pyramid. From Miller (1990).

as predominant. Assessment design then
inevitably leads to a trade off between
individual elements. Thus, traditional
approaches to maximize the reliability or
reproducibility of assessments can have a
negative educational impact on the learner
by reducing the opportunity for meaning-
ful developmental feedback. Workplace-
based assessments offer high educational
impact but might not be as reliable as
other highly structured tests such as multi-
ple choice questions.

Historically, the seductiveness of stand-
ardized testing led medical education to
rely on externally administered assess-
ments delivered at the end of programmes
of training. Workplace-based assessment
offers an opportunity to re-evaluate this
situation and reintegrate teaching, learn-
ing and assessment (Figure 2), in other
words, providing assessment that is ‘built
in’ and not ‘bolt on’.

From methods to programmes

Traditional approaches to medical assess-
ment have been founded on the notion
that domains of competence (e.g. problem
solving, communication skills) are stable
and generic. It was considered possible to
design tests that assessed these domains
separately and reliably leading to a ‘one
trait, one instrument’ approach (Schuwirth
and van der Vleuten, 2004). However,
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there has been a growing realization that
competence is specific to particular clinical
situations or contexts. In order to over-
come this problem, it is vital to sample
widely across both the content of the cur-
riculum and the contexts in clinical care is
delivered.

Given the complexity of assessing pro-
fessional competence it is now recognized
that assessment should be construed as a
programme of activity requiring the acqui-
sition of quantitative and qualitative infor-
mation from different sources. As a major
contribution to such programmes, assess-
ing doctors in their actual working envi-
ronment offers the opportunity to gather
information using a variety of different
tools, so building a ‘rich picture’ of their
working practices.

Workplace-based assessments will not
replace standardized assessments. There
are issues in relation to reliability as a
result of inconsistent application of tools
by different raters or assessors. There is
potential conflict in the role of the trainer
who is supervising the learner, but also
involved in the assessment process. And
there are problems of attribution when
routinely collected clinical practice data
are assessed. So in order to gain the bene-
fits while mitigating the risks, a number of
key issues should be considered in the
design and implementation of such assess-
ment programmes.

What to assess?

The areas chosen to assess in workplace-
based assessment are usually expressed as a
series of competencies. These should be
blueprinted against the curriculum and, in
the way they are expressed, should encour-
age learner development. Let us look at
those three issues in a little more detail:

Competency-based

Workplace-based assessment is usually
competency-based. Despite criticisms of
competency-based education as a whole
(Talbot, 2004), concerns have usually been
voiced where competencies are viewed as
narrow, reductionist and overly simplistic.
Competencies used for designing work-
place-based assessments are best written as
holistic statements which are framed as ‘a
complex structuring of attributes needed
for intelligent performance in specific situ-
ations’ (Gonczi, 1994).

Evaluation or quality assurance ——» . Objectives or outcomes

A

Assessment

Methods

Figure 2. The educational paradigm: integrating teaching, learning and assessment.

Blueprinted

To ensure that assessments are integrated
with the curriculum, competencies chosen
for assessment should map directly onto
the curriculum to ensure that there is both
adequate coverage and widespread sam-
pling. Some aspects of a curriculum will be
more efficiently assessed through other
means, clinical knowledge being an obvi-
ous case in point, however, some will be
best assessed in the workplace. Indeed
many aspects of professional performance
such as team working, leadership and
commitment to continuing professional
development, are virtually impossible to
assess in any other way.

Developmental
As already discussed, workplace-based
assessment offers the opportunity to con-
nect teaching, learning and assessment,
and the developmental aspect of the assess-
ment should therefore be a key feature.
Developmental progressions in the litera-
ture, such as the novice to expert progres-
sion described by Dreyfus and Dreyfus
(1986), may be helpful in constructing a
developmental continuum of competence.
Such a continuum has the advantage of
explicitly illustrating the direction of travel
for trainees, rather than merely pointing
out the level below which they should not
fall. This supports the concept of ongoing
evidence collection throughout the train-
ing period, but with regular, well-circum-
scribed staging reviews at which the devel-
opmental framework is reviewed and the
learner’s progress through it judged.

So, workplace-based assessment pro-
vides useful formative and developmental

feedback but it also has a summative role
and informs judgments about overall
progress. This raises the tension of poten-
tally mixing formative and summative
clements, but it is possible to address this
through the careful design of the assess-
ment system. Separating the interpretation
of evidence from its elicitation is one way
around the problem (Wiliam and Black,
1996). In other words, when it is assess-
ment time, the learner needs to know, and
be adequately prepared for it.

How much evidence is enough?
Collecting ‘sufficient’ evidence is essential
in making a judgment about the attain-
ment of competence. As we have seen,
sampling widely across a number of clini-
cal and contextual situations is important
to overcome the problem of case specifici-
ty. In the assessment of ‘work’ there is no
single method that will do it all and a vari-
ety of sources of information will be
needed. This gives rise to the notion of a
‘tool-box’ of assessment methods.

In considering individual tools it is
worth recognizing that, even unstand-
ardized, they can be made sufficiently
reliable, provided the tools are used sen-
sibly and expertly, and enough sampling
occurs (van der Vleuten and Schuwirth,
2005). But it is important to remember
that the tools themselves only form a
small part of an overall assessment pro-
gramme and attention should focus on
the utility of the entire programme of
assessment, not just the individual tools
themselves.

Confidence in the reproducibility of

judgments made on the basis of work-

British Journal of Hospital Medicine, May 2009, Vol 70, No 5
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place-based assessment can be improved
through triangulation. This involves using
a range of different methods to collect evi-
dence using multiple raters over a sustained
period of time. Triangulation with other
assessments external to the workplace is
also important and an overarching assess-
ment strategy for each training programme,
in which workplace-based assessment is
supported by other test methods — such as
those of ‘knowledge’ and ‘skills for clinical

method’, is essential.

Which methods?

The methods for used for providing feed-
back and gathering workplace evidence in
current use tend to be variations on one of
four themes; observations of clinical activ-
ities, discussion of clinical cases, analysis
of performance data and multi-source

feedback.

Observations of clinical activities
Traditionally, clinical skills have been
assessed by the ‘long case’ presentation.
The problem of case specificity using this
technique, limiting the potential to sam-
ple widely, has given rise to the mini-
clinical evaluation exercise or mini-CEX
(Norcini et al, 1995). This tool has been
developed to assess the clinical skills that
trainees most often use in real patient
encounters. It is based on assessment of
multiple complete or partial
encounters observed by an educational
supervisor or other clinician.

The direct observation of procedural
skills (DOPS) is another widely used tool,
and one of a number of similar instru-
ments based around the assessment of real-
life activities where the focus is on the skill
with which the activity was performed.
“The consistent feature is that one or more
assessors, who are trained in the assess-
ment of that skill, make a judgment about
a real life performance’ (Postgraduate
Medical Education and Training Board,
2007).

A raft of other observational tools

clinical

encompassing a wide range of workplace
activities are in also current use including
the procedure-based assessment of the
Intercollegiate Surgical Curriculum, the
mini-imaging interpretation exercise of
the Royal College of Radiologists and the
assessment of teaching of the Royal College
of Psychiatrists.

Discussion of clinical cases

The origin of the use of case-based discus-
sion in UK training assessment systems
stemmed from their use in the General
Medical Council’s performance procedures
(Southgate et al, 2001) deriving originally
from chart-stimulated recall oral assess-
ments used in the USA and Canada. Case-
based discussion is one of the evidence
gathering tools used in workplace-based
assessment in the UK foundation pro-
gramme and is also being used in specialty
training programmes such as in medicine,
paediatrics and general practice.

Analysis of performance data
Norcini (2003) describes the basis for mak-
ing a judgment on clinical performance
data as having three potential sources; out-
comes, process and volume. Outcomes of
care, while being the most desirable meas-
ure, are limited by problems of attribution
(to the individual), complexity, case mix
and numbers. This is a particular problem
in the assessment of trainee performance.
The process of care is more directly
attributable to the individual doctor but
effective processes do not necessarily mir-
ror the best patient outcomes. The use of
volumes of activity is premised on the basis
that the more of a given activity that a
doctor performs, the better their quality of
care s likely to be. This basis for judgment
is typified by the log books of the craft

specialties such as surgery.

Multi-source feedback

The aim of using multi-source feedback to
assess doctors in the workplace is to view a
person’s work from a variety of perspec-
tives. In medical settings, physician col-
leagues (peers), co-workers and patients
can be asked to complete surveys about the
doctor. The person being assessed receives
feedback based on his/her own aggregate
ratings, usually along with average ratings
of others being assessed at the same time.
There is also a clear opportunity for com-
paring self-assessment data with those pro-
vided by raters.

Multi-source feedback tools can be sub-
divided into peer-rating tools, such as the
mini-PAT (mini peer-rating assessment
tool) used in foundation training, and
patient satisfaction questionnaires, a sig-
nificant number of which are in use in the

UK (Chisholm and Askham, 2006).

Portfolios

Workplace-based assessments are usually

collected within a structured portfolio. A

portfolio comprises a dossier of evidence

collected over time, which demonstrates a

doctor’s education and practice achieve-

ments (Wilkinson et al, 2002). There are

many portfolio models (Webb et al, 2002)

but in essence, if well constructed, a port-

folio should chronicle the journey of a

learner towards the attainment of profes-

sional expertise. A portfolio:

B Aims to serve as the reflective learning
log of the learner, available to be shared
with his/her educational supervisor

B Demonstrates the learner’s progress
towards covering the breadth and depth
of the curriculum

B Acts as a repository for assessments

B Provides a framework for learning agree-
ments between learners and teachers

B Charts a learner’s progression and can
help in making career choices and
decisions.

The majority of portfolios used in medical

education are web-based although with

significant differences in structure and
design between specialties and stage of
training.

Quality assurance

Returning to the concept of utility, work-

place-based assessment has huge strengths

in the area of validity by virtue of its assess-
ment of real or authentic material.

Potentially it may have significant educa-

tional impact because of the reconnection

of teaching and learning. Acceptability and
cost-effectiveness are also potential winners
but depend largely on how programmes are
implemented. There are, however, signifi-
cant issues with reliability as understood by
traditional psychometric approaches. As

Southgate et al (2001) point out, ‘establish-

ing the reliability of assessments of per-

formance in the workplace is difficult
because they rely on expert judgements of
unstandardised material’.

In workplace-based assessment there are
several specific threats to reliability:

B Inter-observer variation: the tendency
for one observer to mark consistently
higher or lower than another

B Intra-observer variation: variation in
an observer’s performance for no appar-
ent reason (the ‘good day/bad day’
phenomenon)
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B Case specificity: variation in the candi-
date’s performance from one challenge
to another, even when they seem to test
the same attribute.

In the context of workplace-based assess-

ment it is therefore helpful to reframe

reliability as an attempt to maximize ‘con-
sistency and comparability’. Baker et al

(1992) propose a number of activities that

can help to do this, namely:

B Specification of standards, criteria, scor-
ing guides

B Calibration of assessors and moderators

B Moderation of results, particularly those
on the borderline

] Training of assessors, with retraining
where necessary

B Verification and audit through the col-
lection of assessment data.

It is clear, then, that the implementation

of a successful workplace-based assessment

programme will require training for asses-
sors, arrangements for calibration, a proce-
dure for the moderation of results and a raft
of quality control checks. The more that
teachers can be engaged in assessment, for
example in selecting methodologies, gener-
@ ating standards and discussing criteria, the
more the educational benefits of this pow-
erful form of assessment can be realized.

Conclusions

Workplace-based assessment offers the
opportunity to connect teaching, learning
and assessment, provides a means for assess-
ment of problematic areas that require
evaluation of real performance in practice
and is a useful component of an overall
assessment programme. In order for its
benefits to be realized there needs to be:
clarity about what is being assessed through
the identification of holistically described
professional competencies; attention given
to the developmental nature of the assess-
ment; a variety of assessment tools used to
gather evidence from multiple clinical con-
texts using multiple raters; and processes in
place by which evidence can be collated,
synthesized and judged at regular intervals
by an educational supervisor to assess the
learner’s progress with consistency and
comparability across assessment pro-
grammes maximized through a robust pro-
gramme of quality assurance. BJHM
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Experiential Learning Theory

Experimentation ;’

Experience
(Apply)
Conceptualization Reflection

Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schén, D. The Reflective Practitioner, New York: Basic Books, 1983.

A complex and deliberate process of thinking about and
interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and

with a definite purpose.

Reflection is a highly personal process, and the outcome

is a changed perspective, or learning.

Atkins and Murphy (1995)

Reasoning \

Relating \
Responding \

Reporting

Bain JD, et al. Reflecting on practice: Student teachers’ perspectives, Flaxton, 2002.

Summary of the Workshop
* Morning
—0SCE
—Long case exam
* Afternoon
— Portfolio

— Clinical performance ratings
—Workplace-based assessment

cherdsak.ira@mahidol.ac.th

QSHEE

Siriraj Health science Education Excellence center

Shee.si.mahidol.ac.th
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