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Assessment

» The process of documenting, usually in

measurable terms, knowledge, skills,
What is Good Assessment? attitudes and beliefs.

. Assessment drives instruction.
ww. (Badna lasndisan

MATIIAREFNARS AUZUNNEATFIATAS3I1INETUA

anInenaening
Outline
» Assessment and instruction
* Basi iderati in planni
“Purposeful assessment e ooe derations In planning an
drives instruction and affects  Guidelines for effective assessment

learning.”

Wisconsin’s guiding principles for teaching and learning

Assessment and Instructional Process Criteria for Good Assessment

* Placement « Validity
— Aims at determining the readiness of students for the L Lo
planned instructiong * Reliability (Reproducibility)
« Formative » Equivalence
— Aims at providing feedback to students and teachers *» Feasibility
concerning learning successes and failures .
.
) Educational Effect
* Summative

Catalytic Effect
Acceptability

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

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

n Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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1. Validity Validity Threats
* The extent to which an assessment instrument measures » Construct Underrepresentation
what it intends to measure The degree to which a test fails to capture important aspects of the
. . truct. The test d t adequatel I rts of th
* The degree to which evidence and theory support the zgﬂfe;“f @ st does ot acequately sample some parts ot he

interpretations of test scores entailed by the proposed

* Construct-Irrelevant Variance
uses of tests

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

2. Reliability How Much is Enough?
» Consistency of test scores « Depends on test scores uses
— If we test the students/residents again, will they get the same — High-stakes exam: 0.9 or higher
scores? — Medium-stakes exam: 0.80 — 0.89
* Range: 0-1 — Low-stakes exam: 0.70 — 0.79

+ High values: highly consistent test scores

3. Equivalence 4. Feasibility

* msdnseuitalieiutuinAnwssiutns s Andeuiusoaa Tansuus anudnlulszasnsingeu
ifteuidmoislet The assessment is practical, realistic, and sensible, given
appropriate contexts:

» Time

* Money

» Expertise

* Administration

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637
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5. Educational Effect

o nsUsndiunassnazuligiseuimaseusluasiimadens .. educational
benefit

6. Catalytic Effect

o nsUszifiuaadeliAnnsiinazesnisaaululdlv feedback Liiadshs niadeasa vie

auauunIaSeugIasinAnw

7. Acceptability

* (fifiadng (stakeholders) ignamFofonanisusziiin

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 (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.

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

— Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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Miller’s Pyramid of Assessment

Miller’s Pyramid of Assessment provides a framework for assessing clinical competence in medical
education and can assist clinical teachers in matching learning outcomes (clinical competencies) with
expectations of what the learner should be able to do at any stage.

Daily patient care: assessed by
direct observation in clinical
settings (performance)

Behavior
Demonstration of clinical skills: tested

by OSCE, standardized patients, clinical
exams, etc. (competency)

Knows how

Application of knowledge: tested
by clinical problem solving, etc.

Knowledge: tested by

Cognition Knows .
written exams

Adapted from: Ramani S, Leinster S, AMEE Guide no 34: Teaching in the clinical environment.
Medical Teacher, 2008:30(4):347-364.

KNOWS forms the base of the pyramid and the foundation for building clinical competence.

Example: Learner is assessed his/her knowledge of the principles/content of basic science knowledge
through a multiple choice exam/similar assessment tools.

KNOWS HOW uses knowledge in the acquisition, analysis, and interpretation of data.

Example: Learner knows how to, given a patient scenario, utilise the history and physical examination
and diagnostic test data to identify the scientific basis of the patient’s condition or initial management
plan.

SHOWS HOW requires the learner to demonstrate the integration of knowledge and skills into
successful clinical performance.

Example: Learner shows how to diagnose, develop and implement a treatment plan and effectively
explain it to the patient and/or family.

DOES focuses on assessment of clinical performance in actual practice settings.

Example: Learner demonstrates the ability to evaluate the patient’s condition and to revise the
management plan as warranted and counsel the patient and/or family.

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637
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Validity

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

Va|ld|ty and Rellablllty » The degree to which evidence and theory support the

interpretations of test scores entailed by the proposed
uses of tests

\#neng losudlsnd
AATIARIANERS AMSUNNEFANARSASIIANEIUA

NATINBRY NARE

Validity Threats Historical Concepts
» Construct Underrepresentation » Three types of validity
The degree to which a test fails to capture important aspects of the — Content validity
construct. The test does not adequately sample some parts of the L
content — Construct validity

« Construct-Irrelevant Variance — Criterion validity

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

Contemporary Concepts Sources of Validity Evidence

AERA, APA, NCME. Standards for educational and psychological « Content
testing 2014.

Assessments are not valid or invalid, rather assessment scores

» Response processes

have more (or less) validity evidence to support the proposed * Internal structure
interpretations. « Relationship to other variables
+ Validity requires multiple sources of evidence to support or refute « Consequences

meaningful score interpretation.

Validity of faculty ratings 5 Validity of faculty ratings 6

“ Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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Reliability Classical Test Theory

+ Consistency of test scores

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

* High values: highly consistent test scores

T=0+e

T = True score
O = Observe score
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

Reliability of Test Scores Reliability of Written Tests

+ Reliability coefficient / Reliability index

* Indicate the consistency of test scores from one
measurement to another

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

Test-retest method
Equivalent-forms method

* Test-retest with equivalent forms
« Internal consistency

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637 _
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Internal Consistency Reliability KR-20
« Split-half method n 5
. P4
o 2r Krz0 = (m) 1= Vur)
Reliability = T
n = number of items
r = Reliability for half test Var = Variance of the whole test
+ Kuder-Richarson Formula 20 (KR-20) p = Proportion of people passing the item
An average of all split-half coefficients when q = Proportion of people failing the item
the test is split in all possible ways

How Much is Enough?

Improving Reliability

» Depends on test scores uses * Increase the number of test items
— High-stakes exam: 0.9 or higher « Adjust item difficulty to obtain larger spread of test scores

— Medium-stakes exam: 0.80 — 0.89 - Adjust testing conditions to eliminate interruptions, noise,
— Low-stakes exam: 0.70 - 0.79 and other disrupting factors

« Eliminate subjectivity in scoring

Spearman-Brown Formula Example
e = kry * Original test = 10 items, KR-20 = 0.67
1+ k-1 « What is the reliability if the test is lengthen to 20 items

e K=2

* r, = Reliability of a test “k” times long « 1= 2(0.67)/[1+(2-1)(0.67)] = 0.80

* r, =Reliability of the original test
» k = factor by which test length is changed

“ Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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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.

SEM
SEM = SD /(1-7)

SD = standard deviation
r = internal consistency reliability

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

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

Reliability of Mastery Tests

« Consistency of decisions on two test forms

Form B
Pass Fail
<
IS Pass a b
L2 Fail c d

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

Performance Assessment

Inter-rater agreement

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

— Intraclass correlation

Summary
Validity
— Validity threats
— Five sources of validity evidence
Reliability
— Reliability of standard written exam
— Reliability of mastery tests
— Reliability of performance assessment

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637 n
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Assessment Approaches
Does
Entrustable Professional Activity (EPA) Shows how
Bndna losadsmi Knows how
gudanadwdrsunisineiinerrmansganin
AMSUNNEFEASASIIINETUTS Knows
Miller’s Pyramid
Assessment at “Does” level Outline
* Does => Professional task - EPA
— Definitions: EPA, competencies, milestones
— Key concepts
EPA

— How to proceed with EPA?
— Assessment in EPA framework

EPA Competency
* Entrustable Professional Activity « Competency: An observable ability of a professional,
—A unit of professional practice, defined as tasks or integrating multiple components such as knowledge,
responsibilities that trainees are entrusted to perform skills, values, and attitudes
unsupervised once they have attained sufficient specific
competence

AAMC. Core entrustable professional activities for entering residency: Faculty and learners’
guide, Washington DC, 2014.

AAMC. Core entrustable professional activities for entering residency: Faculty and learners’
quide, Washington DC, 2014.

Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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Key Concepts EPAs and Competencies
» EPAs are not an alternative for competencies, but a 5 s |2 |3 3
. . . . @ ©
means to translate competencies into clinical practice. EPA H § 18 |5 2 3
« Competencies are descriptors of physicians. £ % g, |8 |£8)58
p p phy: T | & |E2|2 |BE|$S
i 8 | § | 8% |8 _|85|8L8
» EPAs are descriptors of work. _ = | o 2% |aElad | da
Performing appendectomy X X
» An EPA usually requires multiple competencies in an Executing a patient handover | " P "
integrative, holistic nature. Designing therapy protocol " "
Chairing multidisciplinary M M M M
meeting
Request organ donation X x
Manage CRF X X X X
Milestone How They Related?

Description of
Pre-entrusted trainees

7

» Stages in the development of specific competencies
» Milestones may link to a supervisor’'s EPA decisions

Milestone 1

Competency 1
Competency 2

Milestone 2

Milestone 1

Milestone 2

—

Description of
Entrusted trainees

How to Proceed? Assessing Trainees

* How many EPAs are useful?
- GME <20

-

. Observation but no execution

2. Execution with direct, proactive supervision
+ Describe EPA 3. Execution with reactive supervision (i.e.,
* Link EPA with competencies on request)
» Describe milestones 4. Supervision at a distance

5. Supervision provided by the trainee to
more junior colleagues

Cate OT. Nuts and bolts of entrustable professional activities. JGME 2013.

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637
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P 4
é
A AMC

Tomorrow's Doctors, Tomorrow's Cures®

Core Entrustable Professional
Activities for Entering Residency

Association of
American Medical Colleges

n Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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Core Entrustable Professional
Activities for Entering Residency

EPA 1 Toolkit: Gather a History and Perform a Physical Examination

Association of American Medical Colleges

Washington, D.C.

Association of
American Medical Colleges
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Core Entrustable Professional
Activities for Entering Residency

EPA 1 Workgroup
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For inquiries and correspondence, contact Dr. Vivian Obeso at vobeso@fiu.edu, Carrie Phillipi at phillica@ohsu.edu, or Dr. Alison Whelan
at awhelan@aamc.org.

This is a publication of the Association of American Medical Colleges. The AAMC serves and leads the academic medicine community to
improve the health of all. aamc.org

© 2017 Association of American Medical Colleges. May be reproduced and distributed with attribution for educational or
noncommercial purposes only.

Suggested Toolkit Citation:

Obeso V, Brown D, Aiyer M, Barron B, Bull J, Carter T, Emery M, Gillespie C, Hormann M, Hyderi A, Lupi C, Schwartz ML, Uthman M,
Vasilevskis EE, Yingling S, Phillipi C, eds.; for Core EPAs for Entering Residency Pilot Program. Toolkits for the 13 Core Entrustable
Professional Activities for Entering Residency. Washington, DC: Association of American Medical Colleges; 2017.
aamc.org/initiatives/coreepas/publicationsandpresentations.

Suggested One-Page Schematic Citation:

Barron B, Orlander P, Schwartz ML. Core Entrustable Professional Activities for Entering Residency—EPA 1 Schematic: Gather a History
and Perform a Physical Examination. Obeso V, Brown D, Phillipi C, eds. Washington, DC: Association of American Medical Colleges; 2017.
aamc.org/initiatives/coreepas/publicationsandpresentations.

Association of

American Medical Colleges
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Core Entrustable Professional
Activities for Entering Residency
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User Guide

This toolkit is for medical schools interested in implementing the Core Entrustable Professional Activities (EPAs) for Entering
Residency. Written by the AAMC Core EPA Pilot Group, the toolkit expands on the EPA framework outlined in the EPA
Developer’s Guide (AMAMC 2014). The Pilot Group identified progressive sequences of student behavior that medical
educators may encounter as students engage in the medical school curriculum and became proficient in integrating their
clinical skills. These sequences of behavior are articulated for each of the 13 EPAs in one-page schematics to provide a
framework for understanding EPAs; additional resources follow.

This toolkit includes:

¢ One-page schematic of each EPA

o Core EPA Pilot supervision and coactivity scales

o List of resources associated with each EPA

¢ Reference to EPA bulleted behaviors and vignettes from the Core EPA Guide
¢ The Physician Competency Reference Set

e Opportunities for engagement with the Core EPA Pilot
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One-Page Schematics

In 2014, the AAMC launched a pilot project with 10 institutions to address the feasibility of implementing 13 EPAs for
entering residency in undergraduate medical education. To standardize our approach as a pilot and promote a shared
mental model, the Core EPA Pilot Group developed one-page schematics for each of the 13 EPAs.

These schematics were developed to translate the rich and detailed content within The Core Entrustable Professional
Activities for Entering Residency Curriculum Developers’ Guide published in 2014 by the AAMC into a one-page, easy-to-use
format (AAMC 2014). These one-page schematics of developmental progression to entrustment provide user-friendly
descriptions of each EPA. We sought fidelity to the original ideas and concepts created by the expert drafting panel that
developed the Core EPA Guide.

We envision the one-page schematics as a resource for:

* Development of curriculum and assessment tools

*  Faculty development

» Student understanding

* Entrustment committees, portfolio advisors, and others tracking longitudinal student progress

Understanding the One-Page Schematic

Performance of an EPA requires integration of multiple competencies (Englander and Carraccio 2014). Each EPA schematic
begins with its list of key functions and related competencies. The functions are followed by observable behaviors of
increasing ability describing a medical student’s development toward readiness for indirect supervision. The column
following the functions lists those behaviors requiring immediate correction or remediation. The last column lists expected
behaviors of an entrustable learner.

The members of the Curriculum and Assessment Team of the Core EPA Pilot Group led this initiative. Thirteen EPA groups,
each comprising representatives from four to five institutions, were tasked with creating each EPA schematic. Development
of the schematics involved an explicit, standardized process to reduce variation and ensure consistency with functions,
competencies, and the behaviors explicit in the Core EPA Guide. Behaviors listed were carefully gathered from the Core EPA
Guide and reorganized by function and competency and listed in a developmental progression. The Curriculum and
Assessment Team promoted content validity by carrying out iterative reviews by telephone conference call with the
members of the Core EPA Pilot Group assigned to each EPA.

EPA Curriculum and Assessment

Multiple methods of teaching and assessing EPAs throughout the curriculum will be required to make a summative
entrustment decision about residency readiness. The schematics can help to systematically identify and map curricular
elements required to prepare students to perform EPAs. Specific prerequisite curricula may be needed to develop
knowledge, skills, and attitudes before the learner engages in practice of the EPA.

To implement EPAs, medical schools should identify where in the curriculum EPAs will be taught, practiced, and assessed.
Among other modalities, simulation, reflection, and standardized and structured experiences will all provide data about
student competence. However, central to the concept of entrustment is the global performance of EPAs in authentic clinical
settings, where the EPA is taught and assessed holistically, not as the sum of its parts.
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Workplace-Based Assessments: Supervision and Coactivity Scales

On a day-to-day basis, clinical supervisors make and communicate judgments about how much help (coactivity) or
supervision a student or resident needs. “Will | let the student go in the room without me? How much will | let the student
do versus observe? Because | wasn’t present to observe, how much do | need to double-check?” Scales for clinical
supervisors to determine how much help or supervision a student needs for a specific activity have been proposed (Chen et
al 2015; Rekman et al 2016). There is limited validity evidence for these scales, and no published data comparing them.
Given our initial experience, the Core EPA Pilot Group has agreed on a trial using modified versions of these scales (Appendix
1).

Resources

The Pilot Group compiled a list of resources, including relevant Critical Synthesis Packages from MedEdPORTAL?®, a review of
current existing literature, teaching methods, and assessment tools related to each EPA (Appendix 2). This collection of
products may help schools with implementation. For example, schools may find the teaching methods and assessment tools
useful when considering multiple sources of data about student performance that may eventually contribute to a summative
entrustment decision. The Pilot Group concluded that new teaching methods and assessment tools will be needed to
complement these resources. This need is particularly relevant for workplace-based assessments where the synthetic
performance of an EPA is linked to a level of supervision. We envision the one-page schematics as a resource for the
development of new teaching and assessment methods.
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Frequently Asked Questions

Why are EPAs important?

In many cases, medical school graduates are perceived by residency program directors as insufficiently prepared at the
beginning of their residency training for indirect supervision in clinical skills and for exhibiting professional behaviors. The
EPAs define a shared set of clinical activities that residents are expected to perform on day one of residency. This is an
important opportunity for undergraduate medical education to develop a new construct toward preparedness and, as an
end goal, improvements in patient safety. Ideally, students will perform the Core EPAs consistently in situations of varying
complexity as they practice and receive actionable feedback, formulating learning goals for future demonstrations of
competence.

What does “entrustment” mean in the context of the EPAs?

Entrustment is defined as trustworthiness in applying knowledge, skills, and attitudes in performance of an EPA. To be
“trustworthy,” students must consistently demonstrate attributes such as conscientiousness, knowledge of their own limits
and help-seeking behavior (discernment), and truthfulness (Kennedy et al 2008). Throughout medical education, students
should be assessed on trustworthiness—though this may occur implicitly or explicitly. The EPA framework makes this
assessment explicit and transparent.

EPA entrustment is defined as a judgment by a supervisor or collection of supervisors signaling a student has met specific,
defined expectations for needing limited supervision. The Core EPA Pilot Group recommends the formation of an
entrustment committee to make evidence-based summative entrustment decisions about each student’s readiness for
residency (Brown et al 2017).

What is the relationship between competencies and EPAs?

The EPA framework reorganizes competencies into observable units of clinical work by function. Each function is a subunit of
work required to perform an EPA. The functions and related competencies are the parts, and the EPA is the whole. The
Toolkit’s one-page schematics highlight an EPA’s specific functions with underlying competencies into observable behaviors
within a developmental progression toward entrustment.

Although tracking progression within individual functions can help learners develop appropriate skills, monitoring learner
progress toward entrustability for that EPA requires synthesis: At some point the learner must apply each of the functions in
execution of the EPA task. To this end, we emphasize the importance of the holistic nature of the EPA and prioritize
assessment for entrustment in these activities in workplace settings as a whole, not as the sum of their parts.

Is the one-page schematic designed as a rubric for student assessment?

No, the one-page schematics are not intended to serve as assessment tools. They can serve as guides for development of
instructional, feedback, and assessment tools for EPAs. We share them as a framework for understanding the
developmental progression that graduating medical students should demonstrate as a reflection of their readiness for
residency.
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How can | or my institution become more involved?

Medical schools in the AAMC pilot, those interested in implementing EPAs, and those wondering about the faculty resources
needed to teach and assess EPAs are already part of a dynamic learning community. Opportunities for engaging with others
exist through the AAMC Core EPA listserve, conference presentations, collaborative projects, and in informal medical
education networks. Your contributions help shape the work of the Core EPA Pilot project and are a source of new ideas,
feedback, and suggestions for implementation. We invite you to continue your conversations with us by sharing the
decisions you face within the unique culture of your institution.

e To subscribe to the Core EPAs listserve, send a blank email to subscribe-coreepas@lists.aamc.org. To post a
comment to the listserve, simply send an email to coreepas@lists.aamc.org.

e Core EPA Pilot Website: https://www.aamc.org/initiatives/coreepas/

e Publications from the Core EPA Pilot Group:
https://www.aamc.org/initiatives/coreepas/publicationsandpresentations/

e Core EPA Pilot Group email for queries and observations: coreepas@aamc.org
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Core Entrustable Professional
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Appendix 1: Core EPA Pilot Supervision and Coactivity Scales

Scales for clinical supervisors to determine how much help (coactivity) or supervision they judge a student needs for a
specific activity have been proposed—the Chen entrustment scale and the Ottawa scale (Chen et al 2015; Rekman et al
2016). There is limited validity evidence for these scales and no published data comparing them. We include these published
tools here for your reference. The Core EPA Pilot Group has agreed on a trial using modified versions of these scales
(described below). A description of how the pilot is working with these scales is available on the Core EPA website.

Modified Chen entrustment scale: If you were to Corresponding excerpt from original Chen entrustment scale (Chen et al
supervise this student again in a similar situation, which of | 2015)
the following statements aligns with how you would assign
the task?
1b. “Watch me do this.” 1b. Not allowed to practice EPA; allowed to observe
2a. “Let's do this together.” 2a. Allowed to practice EP A only under proactive, full supervision as
coactivity with supervisor
2b. “I'll watch you.” 2b. Allowed to practice EPA only under proactive, full supervision
with supervisor in room ready to step in as needed
3a. “You go ahead, and I'll double-check all of your 3a. Allowed to practice EPA only under reactive/on-demand
findings.” supervision with supervisor immediately available, all findings
double-checked
3b. ‘.‘You”go ahead, and I'll double-check key 3b. Allowed to practice EPA only under reactive/on demand
findings. supervision with supervisor immediately available, key findings
double-checked
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Modified Ottawa scale: In supervising this student, how |Original Ottawa scale (Rekman et al 2016)
much did you participate in the task?

1. “I did it.” Student required complete guidance or was 1. “T'had to do.” (i.e., requires complete hands-on guidance, did not do,

unprepared; I had to do most of the work myself. or was not given the opportunity to do)

2. “I talked them through it.” Student was able to 2. “T'had to talk them through.” (i.e., able to perform tasks but requires
perform some tasks but required repeated directions. constant direction)

3. “I directed them from time to time.” Student 3. “Thad to prompt them from time to time.” (i.e., demonstrates some
demonstrated some independence and only required independence, but requires intermittent direction)

intermittent prompting.

4. “I was available just in case.” Student functioned 4. “I'needed to be there in the room just in case.” (i.e., independence but
fairly independently and only needed assistance with unaware of risks and still requires supervision for safe practice)

nuances or complex situations.

5. (No level 5: Students are ineligible for complete 5. “I did not need to be there.” (i.e., complete independence, understands
independence in our systems.) risks and performs safely, practice ready)
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Appendix 2: Resources Related to EPA 1

Hypothesis-Driven Physical Examination (HDPE)

Uchida T, Heiman H. Critical synthesis package: hypothesis-driven physical examination (HDPE). MedEdPORTAL Publications.
2013;9:9435. doi.org/10.15766/mep 2374-8265.9435.

Mini-Clinical Evaluation Exercise

Perkowski L. Critical synthesis package: mini-clinical evaluation exercise (mCEX). MedEdPORTAL Publications. 2014;10:9793.
doi.org/10.15766/mep 2374-8265.9793.

Faculty Observer Rating Scale (FORS)

Nadir N. Critical synthesis package: faculty observer rating scale (FORS). MedEdPORTAL Publications. 2014;10:9853.
doi.org/10.15766/mep 2374-8265.9853.

Interpreter Scale (IS)

Pelts M, Albright D. Critical synthesis package: interpreter scale (IS). MedEdPORTAL Publications. 2014;10:9845.
doi.org/10.15766/mep 2374-8265.9845.

Patient-Practitioner Orientation Scale (PPOS)

Trapp S, Stern M. Critical synthesis package: patient-practitioner orientation scale (PPOS). MedEdPORTAL Publications.
2013;9:9501. doi.org/10.15766/mep 2374-8265.9501.

Assessment of Professional Behaviors (APB)

Fornari A, Akbar S, Tyler S. Critical synthesis package: assessment of professional behaviors (APB). MedEdPORTAL
Publications. 2014;10:9902. doi.org/10.15766/mep 2374-8265.9902.

MAAS-Global Manual 2000

Lacy N. Critical synthesis package: MAAS-global. MedEdPORTAL Publications. 2015;11:10028.
dx.doi.org/10.15766/mep 2374-8265.10028.

Cross-Cultural Counseling Inventory—Revised (CCCI-R)

Young K. Critical synthesis package: cross-cultural counseling inventory—-revised (CCCI-R). MedEdPORTAL Publications.
2014;10:9950. doi.org/10.15766/mep 2374-8265.9950.

CAM Health Belief Questionnaire (CHBQ)

Nicolais C, Stern M. Critical synthesis package: CAM health belief questionnaire (CHBQ). MedEdPORTAL Publications.
2014;10:9882. doi.org/10.15766/mep 2374-8265.9882.

Relational Communication Scale (RCS)
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Hartmark-Hill J. Critical synthesis package: relational communication scale (RCS). MedEdPORTAL Publications. 2013;9:9454.
doi.org/10.15766/mep 2374-8265.9454.

Communication Assessment Tool (CAT)

Ibrahim H. Critical synthesis package: communication assessment tool (CAT). MedEdPORTAL Publications. 2014;10:9806.
dx.doi.org/10.15766/mep 2374-8265.9806.

Liverpool Communication Skills Assessment Scale (LCSAS)

Islam L, Dorflinger L. Critical synthesis package: Liverpool communication skills assessment scale (LCSAS). MedEdPORTAL
Publications. 2015;11:10126. dx.doi.org/10.15766/mep 2374-8265.10126.

Communication Curriculum Package

Hofert S, Burke M, Balighian E, Serwint J. Improving provider-patient communication: a verbal and non-verbal
communication skills curriculum. MedEdPORTAL Publications. 2015;11:10087. dx.doi.org/10.15766/mep 2374-8265.10087.

Professionalism Mini-Evaluation Exercise (P-MEX)

Gathright M. Critical synthesis package: professionalism mini-evaluation exercise (P-MEX). MedEdPORTAL Publications.
2014;10:9929. doi.org/10.15766/mep 2374-8265.9929.

Rochester Communication Rating Scale

Stalburg C. Critical synthesis package: Rochester communication rating scale. MedEdPORTAL Publications. 2015;11:9969.
doi.org/10.15766/mep 2374-8265.9969.

Evidence in the Literature

Gowda D, Blatt B, Fink MJ, Kosowicz LY, Baecker A, Silvestri RC. A core physical exam for medical students: results of a
national survey. Acad Med. 2014;89(3):436-442. doi: 10.1097/acm.0000000000000137.
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Appendix 3: Behaviors and Vignettes
The Core EPA Guide produced by the AAMC contains additional detailed information that may be useful for curriculum
designers.

1. For a convenient list of behaviors for this EPA that were used to develop a developmental progression, we refer you
to the Core EPA Guide.

2. For exemplars of learner vignettes that highlight pre-entrustable and entrustable scenarios, please see the Core EPA
Guide.
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Appendix 4: The Physician Competency Reference Set (PCRS)

The Physician Competency Reference Set (Englander et al 2013) is provided for cross-referencing with the one-page
schematic.

1. PATIENT CARE (PC): Provide patient-centered care that is compassionate, appropriate, and effective
for the treatment of health problems and the promotion of health
1.1 Perform all medical, diagnostic, and surgical procedures considered essential for the area of
practice
1.2 Gather essential and accurate information about patients and their condition through history-
taking, physical examination, and the use of laboratory data, imaging, and other tests
1.3 Organize and prioritize responsibilities to provide care that is safe, effective, and efficient
1.4 Interpret laboratory data, imaging studies, and other tests required for the area of practice
1.5 Make informed decisions about diagnostic and therapeutic interventions based on patient
information and preferences, up-to-date scientific evidence, and clinical judgment
1.6 Develop and carry out patient management plans
1.7 Counsel and educate patients and their families to empower them to participate in their care and
enable shared decision making
1.8 Provide appropriate referral of patients, including ensuring continuity of care throughout
transitions between providers or settings and following up on patient progress and outcomes
1.9 Provide health care services to patients, families, and communities aimed at preventing health
problems or maintaining health
1.10 Provide appropriate role modeling
1.11 Perform supervisory responsibilities commensurate with one’s roles, abilities, and qualifications
2. KNOWLEDGE FOR PRACTICE (KP): Demonstrate knowledge of established and evolving biomedical,
clinical, epidemiological, and social-behavioral sciences, as well as the application of this knowledge to
patient care
2.1 Demonstrate an investigatory and analytic approach to clinical situations
2.2 Apply established and emerging biophysical scientific principles fundamental to health care for
patients and populations
2.3 Apply established and emerging principles of clinical sciences to diagnostic and therapeutic
decision making, clinical problem solving, and other aspects of evidence-based health care
2.4 Apply principles of epidemiological sciences to the identification of health problems, risk factors,
treatment strategies, resources, and disease prevention/health promotion efforts for patients
and populations
2.5 Apply principles of social-behavioral sciences to provision of patient care, including assessment
of the impact of psychosocial—cultural influences on health, disease, care-seeking, care
compliance, and barriers to and attitudes toward care
2.6 Contribute to the creation, dissemination, application, and translation of new health care
knowledge and practices
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3. PRACTICE-BASED LEARNING AND IMPROVEMENT (PBLI): Demonstrate the ability to investigate and
evaluate their care of patients, to appraise and assimilate scientific evidence, and to continuously
improve patient care based on constant self-evaluation and lifelong learning
3.1 Identify strengths, deficiencies, and limits in one’s knowledge and expertise
3.2 Setlearning and improvement goals
3.3 Identify and perform learning activities that address one’s gaps in knowledge, skills, or attitudes
3.4 Systematically analyze practice using quality-improvement methods, and implement changes
with the goal of practice improvement

3.5 Incorporate feedback into daily practice

3.6 Locate, appraise, and assimilate evidence from scientific studies related to patients’ health
problems

3.7 Use information technology to optimize learning

3.8 Participate in the education of patients, families, students, trainees, peers, and other health
professionals

3.9 Obtain and utilize information about individual patients, populations of patients, or communities
from which patients are drawn to improve care

3.10 Continually identify, analyze, and implement new knowledge, guidelines, standards,
technologies, products, or services that have been demonstrated to improve outcomes

4. INTERPERSONAL AND COMMUNICATION SKILLS (ICS): Demonstrate interpersonal and
communication skills that result in the effective exchange of information and collaboration with
patients, their families, and health professionals
4.1 Communicate effectively with patients, families, and the public, as appropriate, across a broad
range of socioeconomic and cultural backgrounds

4.2 Communicate effectively with colleagues within one’s profession or specialty, other health
professionals, and health-related agencies (see also interprofessional collaboration competency,
IPC7.3)

4.3  Work effectively with others as a member or leader of a health care team or other professional
group (see also IPC7.4)

4.4 Actin a consultative role to other health professionals

4.5 Maintain comprehensive, timely, and legible medical records

4.6 Demonstrate sensitivity, honesty, and compassion in difficult conversations (e.g., about issues
such as death, end-of-life issues, adverse events, bad news, disclosure of errors, and other
sensitive topics)

4.7 Demonstrate insight and understanding about emotions and human responses to emotions that
allow one to develop and manage interpersonal interactions

5. PROFESSIONALISM (P): Demonstrate a commitment to carrying out professional responsibilities and
an adherence to ethical principles
5.1 Demonstrate compassion, integrity, and respect for others
5.2 Demonstrate responsiveness to patient needs that supersedes self-interest
5.3 Demonstrate respect for patient privacy and autonomy
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5.4 Demonstrate accountability to patients, society, and the profession
5.5 Demonstrate sensitivity and responsiveness to a diverse patient population, including but not
limited to diversity in gender, age, culture, race, religion, disabilities, and sexual orientation
5.6 Demonstrate a commitment to ethical principles pertaining to provision or withholding of care,
confidentiality, informed consent, and business practices, including compliance with relevant
laws, policies, and regulations
6. SYSTEMS-BASED PRACTICE (SBP): Demonstrate an awareness of and responsiveness to the larger
context and system of health care, as well as the ability to call effectively on other resources in the
system to provide optimal health care
6.1 Work effectively in various health care delivery settings and systems relevant to one’s clinical
specialty
6.2 Coordinate patient care within the health care system relevant to one’s clinical specialty
6.3 Incorporate considerations of cost awareness and risk—benefit analysis in patient and/or
population-based care
6.4 Advocate for quality patient care and optimal patient care systems
6.5 Participate in identifying system errors and implementing potential systems solutions
6.6 Perform administrative and practice management responsibilities commensurate with one’s role,
abilities, and qualifications
7. INTERPROFESSIONAL COLLABORATION (IPC): Demonstrate the ability to engage in an
interprofessional team in a manner that optimizes safe, effective patient- and population-centered
care
7.1  Work with other health professionals to establish and maintain a climate of mutual respect,
dignity, diversity, ethical integrity, and trust
7.2 Use the knowledge of one’s own role and those of other professions to appropriately assess and
address the health care needs of the patients and populations served
7.3 Communicate with other health professionals in a responsive and responsible manner that
supports the maintenance of health and the treatment of disease in individual patients and
populations
7.4 Participate in different team roles to establish, develop, and continuously enhance
interprofessional teams to provide patient- and population-centered care that is safe, timely,
efficient, effective, and equitable
8. PERSONAL AND PROFESSIONAL DEVELOPMENT (PPD): Demonstrate the qualities required to sustain
lifelong personal and professional growth
8.1 Develop the ability to use self-awareness of knowledge, skills, and emotional limitations to
engage in appropriate help-seeking behaviors
8.2 Demonstrate healthy coping mechanisms to respond to stress
8.3 Manage conflict between personal and professional responsibilities
8.4  Practice flexibility and maturity in adjusting to change with the capacity to alter behavior
8.5 Demonstrate trustworthiness that makes colleagues feel secure when one is responsible for the
care of patients
8.6  Provide leadership skills that enhance team functioning, the learning environment, and/or the
health care delivery system
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8.7 Demonstrate self-confidence that puts patients, families, and members of the health care team
at ease

8.8 Recognize that ambiguity is part of clinical health care and respond by using appropriate
resources in dealing with uncertainty
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Chapter

Standard setting

Section 6: |y Norcini, D. W. McKinley
Assessment
Introduction Types of standards

In medical education, it is common to need to
identify knowledge or performance that is ‘just good
enough’ for a particular purpose. One example is
a pass or fail multiple-choice examination, where a
single score is chosen as the cutoff. Passing exami-
nees achieve that cutoff score or higher, while failing
examinees do not. Passing implies sufficient knowl-
edge or skill given the purpose of the test, while
failing implies insufficient knowledge or skill. Stand-
ard setting is the process of demarcating the level
of knowledge and skill indicating proficiency and
identifying a score on the examination that corre-
sponds to it.

Unlike many medical tests, educational assess-
ments only rarely have a gold standard against which
to establish the validity of a cutoff score. The nature
of a ‘competent’ physician or ‘unsatisfactory’ medical
student varies over time, place and many other
factors. Consequently, standards on educational tests
are the expression of judgement in the context of
a particular assessment, its purpose and the wider
social-professional environment.

Because standards are based on judgement,
methods for selecting them are not intended to
discover an underlying truth. Instead, they are a
means for gathering a variety of perspectives, blend-
ing them together and expressing them as a single
score on a particular assessment. Consequently, the
methods do not differ in the correctness of the
standards they yield, but in their credibility and
defensibility. This chapter describes the types of
standards, specifies the important characteristics of
the standard setters and the methods, reviews some
of the common methods for setting standards and
provides a framework for evaluating their credibility
(Norcini & Shea 1997, Norcini 2003, Norcini &
Guille 2002).

Copyright © 2013 Medical CD Center Co. Ltd

There are two types of standards:
* relative
* absolute.

Relative standards are expressed in terms of the per-
formance of a group of examinees. For instance, a rela-
tive standard may be that the 120 examinees with
the highest scores are admitted to medical school.
This type of standard is appropriate for assessments
intended to select a certain number or percentage of
examinees, such as tests for admissions or placement.

Absolute standards are expressed in terms of the
performance of examinees against the test material.
For instance, a passing score may be that any examinee
who correctly answers 75% or more of the questions
knows enough anatomy to pass. This type of standard
is appropriate for assessments intended to determine
whether examinees have the necessary knowledge or
skills for a particular purpose, such as course comple-
tion or graduation from medical school.

Important characteristics of
the standard setters and
standard setting methods

The characteristics of the standard setters are likely
to have the biggest impact on the credibility of a
standard. The standard setters must understand the
purpose of the test and the reason for establishing
the cut score, know the content and be familiar with
the examinees. In a low-stakes setting like a course, a
single faculty member is credible, but standards will
vary over time, and he or she has a conflict of interest
in being both the teacher and assessor. In a high-stakes
setting like licensure, a significant number of standard
setters need to be involved because this increases the
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reproducibility of standards and reduces the effects
of ‘hawks’ and ‘doves’. Ideally, the group would be
free of conflicts of interest, include a mix of educators
and practitioners and be balanced with regard to
gender, race, geography and the like.

The specific method chosen to set standards is not
as important as whether it produces results that are
fit for the purpose of the test, relies on informed
expert judgement, demonstrates due diligence, is sup-
ported by a body of research and is easy to explain
and implement.

FIT FOR PURPOSE

The method must produce standards that are consist-
ent with the purpose of the assessment. Methods that
turn out relative standards are to be used when the
purpose is to select a specific number of examinees.
Methods that turn out absolute standards are to be
used when the purpose is to judge competence.

BASED ON INFORMED JUDGEMENT

Methods for setting standards can be based entirely on
empirical results (e.g. consequences, performance on
criteria), entirely on expert judgement or on a blend
of the two. There are only rarely instances in which it
is possible to base a standard entirely on empirical
results in medical education, with the exception of a
few admissions testing situations (where outcome
data, like successful completion of a course, are avail-
able and relative standards are being used).

Instead, most of the methods allow a standard to be
based solely on the judgement of experts, without ref-
erence to performance data (e.g. the difficulty of the
questions, the pass rate). Moreover, standard setters
sometimes become uncomfortable when data are pre-
sented, thinking that it ‘biases’ their judgements.

In fact, methods for setting standards are not
intended to discover an essential truth but to create
a credible standard out of the judgements of experts.
Such credibility derives from decisions that are based
on all of the available information. Consequently,
methods that permit and encourage expert judgement
in the presence of performance data are preferable.

DEMONSTRATES DUE DILIGENCE

Methods that require the standard setters to expend
thoughtful effort will demonstrate due diligence and
this lends credibility to the final result. In contrast,
methods that require quick, global judgements are less
credible, and methods requiring several days of effort
are unnecessary.

SUPPORTED BY RESEARCH

Methods supported by a research literature will
produce more credible results. Ideally, studies should

Copyright © 2013 Medical CD Center Co. Ltd

show that standards are reasonable compared to those
produced by other methods, reproducible over groups
of judges, insensitive to potentially biasing effects
and sensitive to differences in test difficulty and
content.

EASILY EXPLAINED AND IMPLEMENTED

Credibility is enhanced if the method is easy to
explain and implement. This decreases the amount of
training required for the judges, increases the likeli-
hood of their compliance and consistency and assures
examinees that they are being treated fairly.

Methods for setting standards

There is a host of methods for setting standards, and
many have variations. Reviews and descriptions are
available elsewhere (Berk 1986, Cusimano 1996), but
according to Livingston and Zieky (1982) they fall
into four categories:

¢ relative methods

e absolute methods based on judgements about
assessment content (assessment-centred)

* absolute methods based on judgements about indi-
vidual examinees (examinee-centred)

* compromise methods.

All of the methods require that several standard
setters be selected and that they meet as a group. As
the name implies, relative methods produce relative
standards and thus judgements are made about what
proportion of the examinees should pass. The two
groups of methods for setting absolute standards
differ in the type of judgements that are being col-
lected. In one group, the standard setters consider
whether individual examinees should pass, and these
judgements are aggregated to derive the cutoff. In the
other group, the standard setters consider individual
test questions, and these judgements are combined to
calculate the cutting score. The compromise methods
require judgements about both what proportion of
the examinees should pass and what score they need
to achieve to do so. The final result is a compromise
between these two types of judgements.

RELATIVE METHODS

In the fixed-percentage method, each standard setter
announces what percentage (or number) of examinees
is qualified to pass. Their judgements are recorded for
all to see, and they then engage in a discussion, often
led off by those with the highest and lowest estimates.
All are free to change, and when the discussions are
over the estimates are averaged. The standard is that
score which passes the average percentage (or number)
of examinees.
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In the reference group method, the process is
exactly the same except that the standard setters have
a particular group of examinees in mind (e.g. gradu-
ates of a certain set of schools or examinees with
specific educational experiences). The selection of
this reference group is based on the fact that the
standard setters are most familiar with them and able
to make good judgements about them. The cutting
score established for this reference group is applied
without modification to all other examinees.

These methods are quick and easy to use, they only
have to be repeated occasionally, the standard setters
are comfortable making the required judgements and
they apply equally well to all different test formats.
However, the standards will vary over time with the
ability of the examinees, and they are independent of
how much examinees know and the content of the
test.

ABSOLUTE METHODS BASED ON
JUDGEMENTS ABOUT TEST
QUESTIONS (TEST-CENTRED)

The two most popular methods in this category have
been proposed by Angoff and Ebel. Both methods
require that the standard setters specify the charac-
teristics of a borderline group of examinees. The bor-
derline group excludes examinees who would clearly
pass or fail and is composed of those about whom the
standard setters are uncertain.

In Angoff’s method, the standard setters estimate
the proportion of the borderline group that would

respond correctly to an item. These are discussed with
all being free to change their estimates, and the
process is repeated for all items on the test. To calcu-
late the standard, the estimates for each item are
averaged and the averages are summed (see Table
36.1). Often, as a ‘reality check’, examinee perform-
ance is provided as well. In this example, the percent-
age of all examinees choosing the correct option (p
value) is provided.

In Ebel’s method, the standard setters build a
classification table for the items in the test. For
example, they might decide to classify items by dif-
ficulty (easy, medium and hard) and frequency with
which encountered in practice (common and uncom-
mon). The standard setters then assign each item to
one of the categories. After all items are assigned,
they estimate the proportion of items in a category
that borderline examinees will answer correctly (see
Table 36.2). As with Angoff’s method, a discussion
ensues, and estimates can be changed. To determine
the standard, the estimates for each category are
averaged, multiplied by the number of items in the
category, and summed.

These methods are widely used in high-stakes
testing situations and there is a considerable body of
research supporting this method. The standard setters
review every item on the test, resulting in more
informed judgements. However, the standard setters
sometimes have difficulty envisioning the perform-
ance of a borderline group and so feel that they are
simply making up numbers. These methods can also
be time consuming for long tests.

Table 36.1 Application of Angoff’s method to an eight-item test

Standard setter
Question 1 2 3 4 5}

Judges’ mean

Percent choosing correct option

1 90 B85 80 75 .85 83 0.90
2 60 B5 40 .35 50 48 050
3 70 B0 65 50 55 60 0.70
4 85 75 80 65 .70 75 0.70
5 95 90 85 75 .80 85 0.80
6 50 B0 45 40 5O 47 050
7 656 b5 45 45 .60 54 0.45
8 85 70 80 65 .75 75 0.70
Standard (cut score) 5.27

The meeting of five standard setters begins with a discussion of the characteristics of a borderline group of students. When
the standard setters reach consensus, they turn to a consideration of the first item. The standard setters each estimate
aloud what proportion of the hypothetical borderline group would respond correctly to the question. Their estimates are
written on a board for all to see and a discussion ensues, led by the standard setters with the highest and lowest estimates.
All standard setters are free to change their estimates. The standard setters proceed in this manner through all of the items
on the test. The cut score is taken as the sum of the standard setters’ mean estimates for each question.

Copyright © 2013 Medical CD Center Co. Ltd
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If the test is very long and security is not a
major issue, have the standard setters meet
and judge 30-40 items. Then ask them to
do the remainder at home.

2. A reliable standard will result even when
subsets of standard setters make
judgements about subsets of the items on a
test, as long as there are enough doctors
involved.

3. If the standard setters have not taken the
assessment, they should take it before the
meeting because it prevents overconfidence
and unrealistically high standards.

4. Give the standard setters the correct
answers during the meeting unless they are
overconfident. It prevents embarrassment.

In addition to establishing standards for individu-
als, the Angoff method has been used to set school-
level standards (Stern et al 2006). Standards could be
set to evaluate the relative strengths and weaknesses
of a medical school’s programme in providing ade-
quate training and experiences to students based on
established competencies (e.g. Tomorrow’s Doctors,
UK; CANMeds, Canada; ACGME Core Competen-
cies, United States). To set school-level standards,
standard setters developed a profile of the borderline
school, reviewed assessment materials involved in
setting student-level standards, and then were asked
to estimate the percentage of students who would

receive passing scores on each of the measures at a
borderline school. Variations in judgements were dis-
cussed, and then standard setters were provided with
consequential data for applying their initial standard
to eight unidentified schools, and were permitted to
change their judgements. In this study, each of the
assessments addressed one of six competency domains
but the method could easily apply to standard setting
for other outcomes (e.g. course objectives).

To simplify use of the Angoff with OSCEs, a vari-
ation is to have judges estimate the station score that
would be attained by the borderline examinee. These
scores would be averaged for each station and summed
to determine the standard. Methods focusing on
global judgements of examinee performance have
been increasingly studied for OSCEs, and an overview
to those methods is provided in the next section.

ABSOLUTE METHODS BASED ON
JUDGEMENTS ABOUT INDIVIDUAL
EXAMINEES (EXAMINEE-CENTRED)

In the contrasting groups method, a random sample
of examinees is drawn before the meeting. The entire
test paper of each member of this randomly selected
group is taken to the meeting and given, one at a time,
to the standard setters. They decide as a group
whether each performance is passing or failing. To
calculate the standard, the scores of the passers and
failers are graphed separately but on the same piece

Table 36.2 Application of Ebel’s method to a 100-item test

Category Average proportion correct No. of questions Expected score
Common

Easy 95 20 19
Medium 80 40 32

Hard .70 10 7
Uncommon

Easy 70 15 10.5
Medium 50 10 5

Hard 30 5 1.5
Standard (cut score) 75

The standard setters begin with a discussion of how the test questions should be classified; they choose two dimensions,
frequency and difficulty. As a group, they go through all of the questions on the test one by one and place them into one
of the categories (e.g. easy and common). The standard setters then discuss the characteristics of a borderline group of
students. When the group reaches consensus on these characteristics, they turn to a consideration of the first category of
questions. The standard setters each estimate aloud what proportion of the hypothetical borderline group would respond
correctly to the questions in the category. Their estimates are written on a board for all to see and a discussion ensues, led
by the standard setters with the highest and lowest estimates. All standard setters are free to change their estimates. When
done, the group proceeds through the rest of the categories. To derive the cut score, the average proportion correct is
multiplied by the number of questions in each category to produce expected scores. These expected scores are summed to

calculate the standard.

Copyright © 2013 Medical CD Center Co. Ltd
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of paper. The cutting score can then be derived in a
variety of ways. For example, the point where the
curve of the passers overlaps least with the curve of
failers could be taken as the standard. Figure 36.1
provides an illustration.

Standard setters are usually comfortable making
the judgements required by this method, and it has
the advantage of informing them with the actual test
performance of examinees. Further, by shifting where
the standard is set, it is possible to maximize or
minimize false-positive and false-negative decisions.
However, it is difficult for the standard setters to
produce a balanced judgement when the test is rela-
tively long. In addition, a large number of examinees
need to be judged to produce precise results.

In a variation that makes the contrasting groups
method more efficient for an OSCE, the standard
setters consider the performances of a sample of
examinees on each case. They sort them into ‘accept-
able’ and ‘unacceptable’ groups, identify the score
separating them, and then sum these scores across all
of the stations to arrive at the standard for the test.

The contrasting groups method was applied to
teacher evaluations (Shea et al 2009), and the stand-
ard setters in this study were familiar with teaching
responsibilities and qualities needed for promotion
and appointment. They reviewed data obtained from

100
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Fig. 36.1 Application of the contrasting groups method
to a 100-item test. A sample of students is drawn at
random, and the standard setters review the first
student's answers to the entire test. After making a
decision as a group about whether the performance
merits a pass or a fail, the standard setters make similar
decisions about the remaining students one by one.
After judgements have been made about all the
students, the scores of the failing group and passing
group are graphed separately. The cut score is usually
set at the point of least overlap between the two
distributions, 72 in this example. If there is a need to
minimize false negatives, the cut score is set at 65,

and if there is a need to minimize false positives, it is
set at 80.
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learners by department, faculty rank and setting (i.e.
classroom, clinical). Their task was to sort dossiers of
teacher performance into four groups: ‘superior’,
‘excellent’, ‘satisfactory’ and ‘unsatisfactory’. Cut
scores for each category were established by calculat-
ing the means of all judges and identifying the mean
between the average scores of two adjacent groups.
For example, if the average score for ‘superior’ dossi-
ers was 85% and the average score for ‘excellent’
dossiers was 80%, the cut score for the ‘superior’
category would be 82.5%. For those concerned with
promotion (or remediation) of faculty, standard
setting may aid data interpretation.

A technique proposed by Dauphinee et al (1997)
combines elements of both the Angoff and contrasting
groups methods. When physicians are used to observe
and score OSCE stations, they can be asked to rate
each examinee in such a way that borderline perform-
ances are identified. The scores of the examinees with
these borderline performances are averaged and then
combined over all the stations in the assessment. One
potential disadvantage is that for small-scale OSCEs,
it may be impossible to secure enough judgements of
borderline performance to define a valid standard. To
avoid this potential shortcoming, a method using the
entire score range has been studied. In the ‘borderline
regression method’, checklist scores are regressed on
the global ratings (Kramer et al 2003, Wood et al
2006). This approach has the advantage of using
ratings for all examinees, and the midpoint of the
rating scale was used to predict the cut score for each
station and then averaged to derive the test standard.

81 Cut score = 6.8 based on a rating of 3.1
[ ]

6 . .
54 ° °

Checklist score

0 T T T
0 1 2 3 4 5

Global rating

Fig. 36.2 Application of the borderline regression
method to a single station. As part of scoring, judges
(faculty members) provide a global rating of performance
on the station (in this example, unacceptable, borderline,
acceptable, good, superior). A regression analysis is run
with ratings as the independent variable and checklist
score as the dependent variable. The resulting equation
is used to find the checklist score corresponding to a
particular rating. In this case, the mean rating (3.1) was
used, resulting in a station cut score of 6.81 out of 10.
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A similar approach that has been studied involved
having judges rate each performance as ‘adequate’ or
‘inadequate’. A regression analysis was used to iden-
tify the station score at which 50% of the judges rated
the peformance as ‘adequate’ and 50% rated the per-
formance as ‘inadequate’ (McKinley et al 2005). An
illustration of the borderline regression method for a
single station is provided in Fig. 36.2. To the extent
that the judgements are collected as part of the assess-
ment, these methods are all simple to implement,
provide consistent ratings, and have been shown to
produce acceptable outcomes.

COMPROMISE METHODS

The Hofstee method is the most popular exemplar of
this class of methods. The standard setters are asked
to produce four judgements: the maximum and
minimum acceptable pass rates and maximum and
minimum acceptable cutoff scores. These judgements
are discussed and changed, as with the other methods,
and the final results for the four estimates are obtained
by averaging across standard setters. The percentage
of examinees who would pass for every possible value
of the cut score on the test is graphed, and a rectangle
is superimposed as defined by the four judgements of
the standard setters. A diagonal is drawn through the
box, and the standard is the point where it intersects
the examinee performance curve. Figure 36.3 pro-
vides an illustration.

100
807 Pass-fail point
2 60
[
c
& 40
i Highest Fail Rate
20 ] Y g
0 | <—Lowest Fail Rate

T T | T T T T T T T 1
0 50 55 60 65 70 75 80 85 90 95 100
Lowest Number Right ~ Highest Number Right
Fig. 36.3 Application of the Hofstee method to a
100-item test; the scores in this case are the numbers of
items answered correctly. The standard setters are asked
to answer four questions: What are the minimum and
maximum acceptable fail rates, and what are the minimum
and maximum acceptable cutoff scores? After a discussion
where these estimates can be changed, means over all
standard setters are calculated. These are graphed as a
rectangle and a diagonal is drawn through it. The
performance of the students is graphed, showing what the
fail rate would be at each possible value for the cutoff.

Copyright © 2013 Medical CD Center Co. Ltd

This method is efficient, and the standard setters
feel capable of making the judgements necessary for
it. In some instances, however, the curve for examinee
performance does not fall within the area circum-
scribed by the rectangle; in this case, the minimum or
maximum acceptable pass rate is selected by default
to provide a standard. Because it includes elements of
a relative standard, this method is not ideal for regular
use in a high-stakes setting. However, it is suitable
occasionally, or for use in a low-stakes application.

The contrasting groups method is especially
useful when there is a need to directly manipulate
the number of false-positive or false-negative
decisions.

Putting it together

BEFORE THE MEETING

Prior to the meeting, the method for setting standards
needs to be selected depending on the purpose of the
test, the stakes and the resources available. Once this
is done, the standard setters should be chosen to be
broadly representative of the relevant perspectives.
They should all review the assessment in detail so that
they are familiar with the content and scoring. This is
particularly important for the methods that do not
require a review of the test as part of the standard
setting process.

DURING THE MEETING

At the beginning of the meeting the methods should
be explained to the standard setters. They should then
engage in a discussion of the purpose and content of
the test and the abilities of the examinees. These
discussions are critical because they focus the stand-
ard setters on the task and guide them as they begin
to make judgements. Once this discussion is com-
pleted, the standard setters should practise the
method, where reasonable, with data that are not part
of the test. Throughout the practice period and the
remainder of the meeting, the standard setters should
be given feedback about the consequences of their
judgements (e.g. what percentage of examinees they
would pass). It is important that all standard setters
attend the entire meeting and that there are not inter-
ruptions. Absences, even for a short time, will gener-
ate missing data and could influence the standard
more broadly by altering the discussion.

AFTER THE MEETING

Outliers

Common to all of the methods is the possibility
that a standard setter with extreme views might

medcdcenter@gmail.com
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significantly influence the results. Livingston and
Zieky (1982) review methods for dealing with this
problem, such as removing outlying judgements from
the calculations or using the median instead of the
mean. The removal of data should be a last resort,
however, since it undermines the credibility of the
process and the selection of standard setters.

Reliability

It is important to determine whether the results
would be the same if the method was repeated with
more or different standard setters. This is reliability
or reproducibility; there are a variety of ways of cal-
culating it, but generalizability theory offers a good
alternative (Brennan & Lockwood 1980). If the results
of this analysis are unacceptable given the purpose of
the assessment, standard setters can be added in a
second application of the method. The data from this
second application should be combined with those of
the first unless there were significant problems associ-
ated with it.

Outcomes

A standard that produces unreasonable outcomes (far
too many or too few examinees pass) will not be
viewed as credible regardless of the care with which
it was derived. Therefore, it is important to collect
data that support the fact that the stakeholders believe
the standard is correct and that it has reasonable rela-
tionships with other markers of competence. For
example, it would be supportive of the standard if the
faculty generally believed that an appropriate number
of students passed the summative assessment at the
end of medical school. Moreover, it would be useful
to gather evidence that the students who passed also
performed well in the next phase of their training. In
an assessment programme that continues over time,
it is important to ensure that the stakeholders view
the results as reasonable and that these results are
related to the other indicators of proficiency.

Summary

A standard is a single score on a test that serves
as the boundary between qualitatively different per-
formances. These standards are an expression of
judgement in the context of a particular assessment,
its purpose and the wider social/professional envi-
ronment. Consequently, methods for selecting them
are a means for gathering a variety of perspectives,
blending them together and expressing them as a
single score. This chapter described the two types
of standards, the characteristics that lead to their
credibility, the more popular methods for setting
standards and some efficient variations for use by
medical educators.

Copyright © 2013 Medical CD Center Co. Ltd
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“A lot of current grading practice is shamefully
inadequate. We persist in the use of particular
practice not because we’ve thought about them in
any depth, but, rather because they are tradition
that has remained unquestioned for years.”

Thomas Guskey

Objectives
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Outline
What is 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?

Guidelines for grading

Grading

What is grading?

» Grading is an exercise in professional
judgment. It involves the collection and
evaluation of evidence on students’
achievement or performance over a
specified period of time. Through this
process, various types of descriptive
information and measures of students’
performance are converted into grades that
summarize students' accomplishments.

Why do we grade our students?

« Functions of grading
— Instructional uses: Grading system should
focus on the improvement of student learning.
« Clarifies the instructional objectives
« Indicates the students’ strengths and weaknesses

« Provides information concerning students’
development

« Contributes to the students’ motivation
— Reports to parents
— Administrative uses

« Promotion and graduation

« Awards

Grading 6
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How can we grade our students?

* Letter grading system

Who should receive an A?

« Absolute grading * Relative grading
_AB.CD.F — A =90 - 100 points -A=15%
-3, U, (H) — B =80-89 points -B=25%
Y — 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
Grading 7 Grading 8

Absolute Grading

Strengths

— Grades relate directly to student performance

— All students can obtain high grades

— Students have clear vision of how to get good grades
Limitations

— Standards can be arbitrary.

— Performance standards tend to vary due to variations in test
difficulty, student ability, and instructional effectiveness.

Grading 9

Relative Grading

Strengths

— Guarantee a constant proportion of grades in every group of
students.

Limitations

— The percent of students receiving each grade is arbitrary.
— The meaning of grades varies with the students’ ability.
— Prevent students from helping each other.

— Cannot link students’ grades to the accomplishment of medical
competencies

Grading 10

How should we combine test scores?

* The Department of Anatomy wants to grade M2 students
based on 4 paper examinations, each receives 25%
weight
— Ex 1: full score 100, range 40 — 80, SD 10
— Ex 2: full score 50, range 40 — 45, SD 2
— Ex 3: full score 50, range 10 — 40, SD 8
— Ex 4: full score 100, range 70 — 80, SD 5

www.menti.com

Grading 11

Standardization of Scores

x—-M
SD

7 =

Z = standard score

X = raw score

M = mean

SD = standard deviation

Grading 12
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What does research tell us about grading?

Activity

» Grading is not essential to instruction.

— Teachers do not need grades to teach well, and students can learn quite
well without them.

< Grades have some value as rewards, but no value as
punishments

— Instead of prompting greater effort, low grades more often cause students
to withdraw from learning.

+ Grading should be done in reference to learning criteria.
— Normative grading makes learning a highly competitive activity.

udangs 4 nga

Il ] ) o &
LBEILE] 1UwnIsuNITIeIe Nk

Tianoumwmenisdndnaiunzunn uazwlgunanssansazasinfsuiingay

feeng
— 18397 SISxdxx AALAARS 4 naefin
— AZUn®  meg 30 + meq 20 + report 20 + osce 20 + class activity 10

— Grading: Raw score, absolute grading : A > 85, B+ >80, B > 75, C+ > 70, C > 65

(181 8 wifl)

13
Guidelines for Fair Grading Summary
1. Inform students at the beginning of the course what + Whatis grading?
grading procedures is used. * Why do we grade our students?
2. Base grades on student achievement, and achievement * How can we grade our students?
only. * How should we combine test scores?
3. Base grades on a wide variety of valid assessment data. * What does research tell us about grading?
4. Use a proper technique to combine scores. o _ _
5. If there is no quota limitation, use absolute grading. * Guidelines for fair grading
6. Review all borderline cases by reexamining all test
scores.
Grading 15
"The time to repair the
roof is when the sun
is shining.”
John F. Kennedy
Assessment 17

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

1DBUUANASSIL

unnoIurolU

N1SHAALNSTH

210158 Aanimas urenwngidndna Tosurisad w.u.

MAJBIAAEMIANS, ANLIWNIFAIENSASSBWENIE, UNIINGIdauiag, NSUINWLVIIUAS oomoo.

A A A ! =
\HR AR UNG ENANTNH NN AN EN
neulTyanldanliinisdununssudnenipituas
Toaeusing o Tudeinaespuzunnaanf@ssa
o . o d
NYIUIALTBINITHALNTA LN LT UNITWANLLA 81
wuaAnLarlszaun1dlunNsd AN IALRAINAN T
8¢/ TUAMNAUATDIAUTUNN LA AR TATINTNEILA
ANgdNNUIAINaa laFuANIINH T uatinaRann
{9938 1 LAZAIAITIN TR UUTARRNLAY
aa o« a o ' o 2 aa =
ARRN WN19anLUseiue19niNea919n9IENIINNNG
a ~ , o a
nadmuaisadeusing q Mlunisinines doyming
wqwﬁ wazdetaAuFng y Tun1siANgAN a1 sl
AsNNNRANsaN unanuiliilunisagianszdnAny
20ansduNu g I iudninazilulsyloadse
AUNANTE I UATIC NN AN G AT A INTNE1LNA LN DN
TWl5ugedsnnssiamnen

anwnisalluilaqiiv
AMNNITAITIAUUINNNITAALNTATDIUN
AnelaanimdzuazlssFausing o luamzunne
ANanSAS TN UIaNLI13EN7 M Tuet u
flaqiiuilaauunnsineiull waraniadmndenzuuu
THauusnisnisdnendainsald niadaiuas
TaeFaudaulug 1938 nnsfl e Bt fiRsuniuiu
TnelaflAnunoutiandnnis wnna wazANmMNIY
auresiansiainseiidegunidunaiuiy anansd
giuiagavlunisdmnsaauunindfymviade

asdeluinsnnsmngans linsudnasliunanau s
~ Iy a . 19 yaa
anila Tnaninsunaanipdgndoulun199snne
AansatinAnwuuudanguinaiiuuadadouin

=8 dl 3 1 E 2 k2 dl 1
Anwnaasazldingmsing o WWliAeudrenduusias
v
nas Ap3TneLTAa N LN minesATLLuAaL
nmeanguaAsudieinlunisAuIBATILLIINLITiS
PNUIFANTA TUUUEA NN AT TN INARTENH AZWUY
v
UfiRAeudnaun nelvidvinegluten mo-ae%
YAIAZUUUTIN UAEN1ANTN I EA B N9 ALNTALLL
HANIEVIINNITFAINIALLLBRNUTILATEINgN Tae
v
Annenvuanmsiiuuuaanel (@aulunlsg
v o =& % v 1 é 1 %
N At Anssasldaziuulininindasay o
=3 1 1 £3 o a a 1 24
agazey) weldnissinduuuudangylunisliings
JazivinAnsaulals A B, vsa C lun13sinnsm
v
wuudanguluseAuARENIY UNAIATTINATTIUN
. o2 . . a4 2T
AnALINTALazATI AU AZLULRIIN T WA 9T 1T
WA ALNFATINTY WAANUANEATIATITIN NATTUN
1Y
AARUINIALENATNNG NEB e AR NITEUAT WU TR
UNFaNAY

UANNITWUFIUURINTAALNTA

6. ANANNAAINN

nesangalunisldlansuy et
% a =< v a 1 o a A o
Faaulusedomil - Tunisindudninizeusein

v

AnwszaunagialunisAnwdantiy o wntes
= o v a a
wedlalaserAadayaainnisssiiunanisizey

olelayl

WOUNIAK-RVIAIAN \n&&e, UA o, DU e

“ Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgnwnglsowanuiaauiiows:duina) KR EANanlalVE!

1OBUUANASSIL

unnourolu

- a oa o P % ~
wrantsUfiAeuresinFaunlanugnisaies
A o Ay v @
A9 usreaznanniuue lasuan lapeinsaazidy
o adNe = o o = o o -
ATUNTIMDIAINNENFA UN1TANHNIB91NIFEY 11T8
unAnsAUTu°
a v £ = [~ -=4I|
annfenudeRu sz ununaulanany
1lsznisfneiu A
o [ dlil L
(0) NeEIALNIALTINNTZUAUN IR IERaN Tou-
IUIRIBNANTE IUNIARRY anansda T ugTiy
AutIaudreinAnenasnsyazioanag Ty
ANHAUATBIBNANITRENINNNLsv i At ey anla
, A o oa L o A aa
atnailusssuiiesnduna lulgnsaiuau v5eds
aa .=4' ° o a Yo = %
ANINNAD A Lad ezt N FaR N el Ansn e
wnunsld3asnsy ue9anansd daniuuavie
a o aa 2 P A A A %
NNTAAANUILNNAD AT N eaLATeeH e g8 19
Cs o a Y ‘é( 1 1o [~]
21913878130 AN 1A LA e wianan el lianiy
FRANE AR ATUNTH AAZWLUATNT AN INUANINAD
o a AN v aa
wrall wnuan13FAAuINIaN lAsuaIn3Isn1mIg
AnpTALNAUAIND1ANIETIiuaNAYT (duiEaldnng
FALNTALULIBING NUAINUIINANEN 1A AzuLY
=o% gnanAuliaaLmAn) 81A19aINITINUNIUTY
AoulUN1729NATHUL WAZNNFANIATE e lie
porriussen aeldssidauuasdanivunes
a = d’ Y v Y o =]
AP 199581 war Az T9laudeldinAne
N9
=< £ o 3| -:ll 1
(o) DaudnssiminsaaziflunszuaunIat]
lupagiilazesarasdgasulused ol o us
N3zUAUNNFFINAaE T uA 9N nas9A auans
dsrAannuannig m@ﬁmmmﬂfuﬁmmmguuﬁu
v a n:llal £ .:4'
Fruresdeyanisdssiiunaniadingnieuazines
A79 UNAZLBBA LN YN Tl un A ALl u
Py a A A o
AYLULN IFHNANNNU s R A Iz an viFed
ANNARNALAADUEY fiTuntseaniaznlinisen
insalANWEARuaziusssuiuinAnm
(o) HAAWAUDINITFALNIAADINTA TaLTIL
satiaginagfanienisdnenlaasanaesindne
AU 7 usillasanndineafiiniannuanauas i
WA FeuslarunasrestiayansuuuAund

o & ad d‘ ' o d{' o
TgUsrasd wardsn ANty WenAzLLY
Nguiufasin AN EUesATRBUAUTUg Y
@elyl daatadu uinlusedgnilseansdsn
N3 TALTINAZILUAINNIIADL multiple-choice ques-
tions, Objective Structured Clinical Examination (OSCE),
wazAzuUUIeNugilon windinAnwvinazuuusay
multiple-choice questions Wa% OSCE laa wslluids
eugilaeia WewIAz LN TINIULAIAZ LW
asufigefiazuatiaymluniadiauseauaesin
=2 ail’ o 5 s ¥ -:4‘ o o
Anmrauilll deluetansdazldinsafidumaanms
o = | e = £ ¥ oA =
FatneNnagUdinAnmanlaauniaiuavse lla
Tunnduaningaf i iuiuenalignsies ananed
Py o o = a v =
sasfiaunaulilgaeaidenresnzuuumufagaas
Idayananysalifaaiuanu AuaIunsnves
nAnu

lo. Uselamiaaanissiningg

o Ay o o =

dayad lAannn1ssansaaeelind Nl
anungnun ld s Tamilguanaasinglaun

(o) A1aNgeia1NN701wNAN Lo 1 1H lung
a = A o oa i e = Iy
15919n19ANE WaAaduInAneaulanasla
P Y o = Yo o o A A o
Rty WnAneAulaAaglfFUTeTaEaun visatin
= Yo & a aa o
AnaulanaraslafudTyyniusiden nasld
tselaminaansa luaneaisiiflud i vivlddmian

= = o qy
ngauazanuAnE lunsziuldas

Ao = Yo A = v 6 v
(la) tngeRNANE AU winin1sudaler
JinasaspesinAnsmatusasfazidunisaeey
v v = o & v v
ANt lunsAnresinAne g Unases
n91u Wunsdeansszudvanansdiuginases
=l = % [-3 =3 1 1
windifyulunisFou fiunasesiazmiudingalda
= 1 = o o £ 1 =
21aNN199NNBAWALE1A1 96T 1N NT AN T8 AD
~ o ~ o = o 2 o
Wandoyu lunisBeuresinAnsgru Tullaqiiu
AR NAZUNNANARFAFIVINE LN Mg Termad
Tusuiltdasuin Wasanefdnnsailuiieasa
anws A B, C D, F laglifideyadiilulselomily
mﬁéﬂé‘”uﬂiqqﬁwmﬁnﬁnmLLm"aﬂ"N‘lm r;jﬂﬂmm
= 1 1 o =R = a d” v 1 =l
WealANI U9 AN Taud Tl len waidauan
Al bl usilinsudnlddludwle dilnases

®0G

WOUNIAK-RVIATIN \né&&e, TR o, DUUA e

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

1OBUUANASS1L

unnourolu

azlipandasnaaetnels NAZLUWIOILATUAIY
1l :J/ 3| Ai’ A ¥ A

wnliAdwiumesidewan viedeasusin vie
inAnu ldlazeu aadeu lddareau

(@) ¥INNI9INEITBNTALRITNAN LI

| = a a % Ao = Yo o
agadltsz@ninn deyanitinAnmldFuaiunsni
T dudssTomilunnsdfulsanisFaunesauls
Aot AU A1Ians AT Ine At el a1
Uselomiduiluilaqiiu nnsseauinsanazld
dsrlaglludnwoei i aosiaalinnsd wasliin
= U Ay A ol k7 % 1 ¥ o
Anmmsudnaniides vsedeseuatnelsing wavin
pzuuuiulalin AdlanvinlanegudninAnmnazls
P A o 9/&‘49:/ ' o A 4
fmaslavinlipausialy insezenuannsns
Tanandeunnsasey Arasiinisuanliindnsmsiuy
dl -ﬂl YY1 ¥ o !
WeanazlfFinaassiestfurgsnuatingls
o .
& A8N97 L lun9eimLnIn

ANNN90ULNABEN9ERNIARan Y & 75
Tuey 7 Ae

(o) NITAALNTALLLELNMT (Absolute
grading) LduN1INMUATIMINENAN AT IULLE
tawinlsazldinsawinle Frethadu nuuadanan
ATULLAS o AzuLLAUILIE A ninAzuuuaglu
104 <o - cor AzULULA B wnazuuueg e o -
aee AzUUULA C mnAziuueglugae bo - ber
Azl D uasnAZULLANG bo I F ifugus

(l) NIFAMNTAULLBINGN (Relative grading)
Hunerimundadauzesindnefiazldinsasing |
Winedl nsfinAneaulaasifinsaeslmiulffiey
fuieulunguifmnsadaaiuy vy ldandilew
azldinsad mnv g A wini auasdinselais
FaethatuimuadinGeui Idnzuungean 0%
vaanguaZll A finzuuusaaluan e a1 B
finpzunusasadlin ce% adld C uazifinzuuusm
avlilin 0% azld D uazinAnulfpzunusign
&% 109nguazls F ifludiuee

Iuﬁ@qﬁunﬂiﬁmLﬂim%\i o Aaiduinensy
fuitaly SfeannufildnisiainsauunBannet
memﬁu‘ﬁ"lﬁma‘ﬁmmmLLUUE@ﬂ@"N Tuunum

niRreIenansaaiaanasan liinsninAnsTu
£ £ I ada o t:ll Y ] :I/ Sy A
Arssiaadnladnisnisdainsai ldagiuiden way
dardeasnals WNIZaNAUITUUNITE U140 UN
a1a138ap lfiinAnwvse e nals Tuifidazae
ajlden uardedua09n196nNIATN © 35
o a r:’/ aly ad d‘
n19AmNARLLBLN I Ui daRABLINIAT
o = k4 Y o 1 o =K = v
unBauldansnszylddaaudnindnuniaonug
a A ] £ = lé/ o
ANAINNTAVT b Nndesesla Taeldaudiy
1 o = 1 ' dl dl a 1 = e @
AninAneeg lung i oudl Fauinangelad” iWn
= Py = | o
AnEnlAinga A fuanadndAuy AcuaINnem
Hunusidugenianansdniuuald deunninoet
e~ 4 - de
FARUAINRADATEELIIANUATET) 1nTaTtinFe el
1 LB = o v o Qddg/ =)
wAastAau s auiuld n1ssnnsAailiinng
afnauuredtiniFauiaslduAazingn Fetiuuin
o A o o Al Y Gaa £
unFaunaunaziuuldnEen nauluduitans
dl v Y 1 o o Aﬂl 1 o ://
nazld A Tnalideudsduiuinenlungs Asiunig
o ded [~ =Y Y o K 1 o =
frnsaRatailunisdadduliinAnsdnafuiFe
WiBN9FANIALLLBINAETHAiaNagniIansnilédn
APyl o omd Ao L Y
o A i uld AR NN daane a1anseldAan
58n visamnuwindausalunisiuuaine ivena
Tlwnnzan ae19lsAnIN MNNUTTN A9 WL
aguunuguiayanzuuugauft U129 Ane
wanell Aunazidundngiuatuayuaniigene
n‘t:l‘ = Aﬂl =R v 1
YB9N TN EaNe Lilaaa1na1anseldAnHILA990
TuszaiznaneTRdnAnE N unantiuA Tl AT L
agludosla waNANIRBNNIARNIAULILBIN DAL
anatszauiloyvilunisulanainsaiauszuang
e R = ' =< ~
nguinAn® vseszndnelnisd@nunluunensdl
d‘ dl ¥ :; ] ildg’ o v
Wasainazuuud o uldlad uiuaoiuiao
ANN170UeNANHIBE ALY wiNTTAadEANEueN
UFUNIUATBUUTDITNANE LA Wi ANenndis
yasdegaey wIelszAnininlunisaeuaadaanse®
o :// o =K U 7 £ -ﬂl
satiuninAnen1iinenge enadulddndeaaud
Taeutiwitendinguau windesnisinueinis i
- 44 -
NIARNNIRTFIUNAIN wazaNITaLRELWELNANIS
= o =& t:lld ] E% o v C 4 =
AnwresinAnsnnzeulinfonduls anansdsead
NITUAUNITIUNITAILANIZTALAIINYININETB

cleleg

WOUNIAN-RVIAIIN \né&&e, TR o, DUUA e

“ Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgnwnglsowanuiaauiiows:duina) KR EANanlalVE!

LOBUUANASS1L

unnourolu

£ v dl = = o o =
Tagaulired vIadn1sUsumaziuuinAneiniy
SLAUANNNENNINEUDITDEDY FasDe199 1Fuls
AMNN17482U TOEFL (Test of English as a Foreign
Language) a9aznudngidnaeuvindasaunuazgaiu
LL[fi@mﬁ’mVlN ETS (Educational Testing Service) N
nsdfuazuuulieg UuNIRsgIMALATY 411190
Weaunagaunule®
daR0INIFARULLLBING N ADAINITN
AILANAUINLEINANET I ingasine o TArau
¥ t:ll o £ 4 a = o 7 P a
d19ma M lFn1sususnsAnE N LA dne ldiie
PN R o a a
wig s vin i eslnnsdfuidasufanssunis
Baun1rdeuetNA1a DY iudesdnaauTan 1
PnAnyietull vdesesdnnisaliindnsnesadu
af mem A - o 4,
Taudfimauinluniadznlaniadsnils udnag
o a 1 jdb = v o A
AansaLUUBINgNLRdeRsuaralsenafeiume
n1sfenasd laNINLTZAUAIINEAIINAINIID
o =K -ﬂl [l 1 A 1 v 1 = o =K
we3tinANENagFinauvTanguls nanAstinAnm
7l A Tuguilaqiiu vind lldainsaduindne
1 d‘ v @ v ul/ A t:ll o ==K U
nguduenaliings B Al WuAensaninAnmazls
o z o 1 o =K o val v =
FuuenanazdudulIinAnen ldaNInTae e
Tauda FeauiuAzuuBIeNeUlUNgNNINNN96R
mnsadaNiufae Feazinlilgnisa¥raussaanianig
=l dld 1 o o o =& (Y] o = 1 dl
Fauninisuteduny dnAnenlddqaiuEewming
ANTLIBIANNLNTITIN NI N ULA I LN T AT L
J P . ve o Y
2BUNDUAITIUTID 1AL A IHFIN ANl ingn

'
S~ &ED

BN
Tneialludamnlalainisinnea a4l
e 4 o oa g P
nadnaentinFaud lulpaffiAsgadnisanin
wduliinGeunldings A 1Flldnsygataanih
padseina TWdnFeun lainsa D ynawdlu
Tdsunsumania) wuzdlWldnssminsauuuas
. o dnva o 4 Y
ot Wesannineai ldidusaueniszdunaing
o ==K e 1 dl k7 1 o
pNdnnTnaelinAnm ldlae i aadesdnin
=2 1 1 dl ! ol 1 1 o =
Anwagflunguinisizaldiie wintindnsnneauly
2’/ = = % o dl
FuFsuiauFauaini ldimaananazllgua
Huagluani iy o) dnAneynauialsazgnandu

Tl suuardniaFeuasuine liaonugnaned

NIATFIULENOLRTNTNRTNTIN WINTINANHIATY

(34

=

FUHANTAINAINITANIN ARNNIRARFWLTIN

v
o =<

Anwiarratulaingm A 18 Tdadusesindulmin

'
=2 =

AN IFAZULN ao - mo% ARINUTRIMNN

b

o v T TOSTIR
WaiiedaninAnsIAuAINa19eg lung NiiNeud
wann naulanziuueg g e - we% 1N
agldnesmnsauuudangy wuzih lsnAulsvse
ANFRERBNNIBINUTITION UAARSlENNIFAAWBINGN
WweusntinFowasnilunguinléings A, B, vise C =~
<. NNITINAZILUL
v o o dl Yt o =
doyag1Any? M lun19dnnInAaATLLY
| dJ v a =
9tiniFaudelAunannislssilunanisFaunans
AndnAaeiu W n1sdeL multiple-choice questions,
OSCE, azuuusneaugion 1wy n1sdiazuuu
Aanuanaddn1rdsziiunngauiuil faennae N
~ o Ay v %
Wz aliAzuuusINd IHd A NgnFAeLas
. & .d. dhe
\usssn MANNIINUF WAL ATUUUUIINT I uATH
UnminAzLuUga9IN T U LA azdI YN Il ua ui Y
Andaurasaziuunanansdniuun uazninszans
siraaspzuuuluniraauafaiy tnaviallenansdin
ATlaneTadeusnyINdY wazvinn1IanAzLuulng
MAzlulANIadINtaauLAazATe IiIviniudndou
PRIAZLULN ABIN1T TUAZUUUTIN UWRAINNTLAN
zj/ ¥ v o M ¥ [ v
Azluuianad A e Ul F A LUWAN soo UWAD
nazuuusnd e Wl lunssainge Toymnaznu
IlunssuazuuWdaiine AzLULAELINNING BT
AnAN1INIZA8A289AZLULLIN (HAN standard
deviation (SD) 44) Tuanuzazuuul ANl
ARANAMNLANGANNTAIAZLUL UNANEITNT ALY
Ui InAReaiunan nearansdiuunliazium
nenguuasUiRN iy Tnevinazu
asunnE AN eo AZUUL wazvINAZIULL TR W
B &o AZLUU LAMTINAZLLLENA8AY AT
nmangufazidusanivuainsazesinzay Inad
GEMRRIREEN AW GEHGT
dl £ 3’/ % = o 0%
n19gaNAzLLLN YN esTuAanIsU Ui
AZLLUNNIAR L R LA AT AT A LUULANLYINGY uas

@90

WOUNIAN-RVIAION \né&&e, UR o, DUUA e

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

LOBUUANASSL

unnourolu

dn1snszanadqvesasiunileuiwdsneu tas
nsudaspzuuuAndunzuuuNInggIY (Standardiz-
ed score) UAIRIAUATULUNIATIIUAINANIFIEN

o '2“ £ ¥ K o o aa a
PINNFABINIT WAYRININITTINATLUL® F3N19AA
pzuuuNnsg et ldlaede tneligms
sialUdl

x—-M
SD

Z =

dl A A a A
e Z ABATULUUNIATINY, X ABATUWUUAL, M A2
AYLUULRALIRINITRDLIY, haY SD ARANDsaIY
NIMTTIUTBIAZUUUABLIU® ATUUUNIATFIUN IH
BANNIAINNITATUIUAINGATHATH AR TV
o UATHANTEULUNINIFIUMAL o WINeTanse
£ o £ 1 a 1
saanisdfuazuunlilidaziuuinay waylid
pruniiiuqanadonatusoulandunsiug T
score ‘Em’lﬁzg‘m

T=10Z+50

AU T score HAXilANRAEYINTL &0 uazilan
Lﬁmmummﬁmwhﬁu ®0
HNARENNTURNANTETARIN1TFAINTA LAY
IMUATUULANNIIADL o A3 uiazAITidndoy
{1 mo% 189ATULUIN UATAZIUWINENIUELE
AN 00% aNAn9eTANIAR AL LI
(o) AU T score ANALUBUALIR @ AT
uway T

TexamS‘ report

(o) AOS T score WAAZAIUALEUINUN

v o
1mLﬂu Texanﬂ' exam2’

ALLUUATN AN NN AN AT N AU N AR e 4

Total score = 3T +3T +3T

exam1 exam2 exam3

+1 Treport
(en) WEUTTY IR IAsEN9A WAz LuwAaTly
v o o 1 Ut o
ooo AzkUU uartAzuuuaAInald1dlunsn
NN TINNINIATTR LS

&. ANMNNANAIATAINTAALNTA

199 ALANITANHITUAINTDLAAAINHNEIA
a1 uldgwagsiuiun1sdnau o iuniedn

syanmalaen vrenisinANAulain Aatiu
AzLLURInANE liaNnNNsdauwAaTATIRAAAIIN
Hanainparmndenldaintadasiie o wuaanl
WENATNT89ATNNaTANS (ToaeL) WWUFAW ATl
nsagUuanisAnEaestinAnsduinsatiuananssd
@ v o =K v 1 = a a dp U
AfaeAntlasagdtlan1ai N anatnd wla
1PEANNEANAIAYDINTH AR UNAUUANNITDLN AT
16 10 AnwUzAaafl AD

(o) False positive ¥n18De n19sinduliin
AnuRanAraaUAn IaaLENL

(ln) False negative anana N19AAALLHTIN
AnNanAdrgaUH1Wlidaumn

PINNITRBUNNNAIRANTUNF AR BHATWH
ANANATYFAaAI N anAAtTRNAYAN UNNFARAAY
17 il aanuFaouaunsniiesnanulllfena
Wanadasadean untsfaduliluaynyn
1s2naUATITNNTNTIN B1anefazFaasyinsydaled
\fin false positive HaaNgA wenINNIIae UL
n19aeuLasdIazinnsaauau o NIATIAaaLn
s Y. R,
ANEDNUAIY ASIFIT N80 U 2 TUR M LA nus
a1a1787aNAeaN L false positive LHWBAIT WNTIZUMIN
unFaulddanufinaamweasvaniasas ladiunis
ADLAY | NIATAINNT WHNI9LAA false negative Ax¥
VhinGFowdaniaala wasduilszsinnsdnmn’ly

N7 NANTUNIINTF AR UNANITABLT
“17A false positive 170 false negative WNTasINeN
Tan 18 lneN12A1UIW standard error of measure-
ment (SEM) na1aaa lun138auuiayAfIazuLin
AnulaFutTudszna vl aziuud wiasa (true
score) UANHINANHIALTI AUAMNARIALARDL (error)
dl a 1 lzll dll A dl Y o
Mnnarnad i sansareaTesl e i nna
wnamnsavinnnsdaradane < Afalugiuuy
wnAvinAneawily Ineiladaynetnagnasun
Tiaeh @inAnsdanivingn deaauiiannuen

A dodvs e d e

WINAN) AZLLLRA LN LRSI UATLUUHA LA
299N ANHIAUTYN BWAYATLULATHNNINTITANEF T
WU normal distribution TaeidlAdaelLuNIRTgIU

909

WOUNAN-RVIAIIN \né&&e, UR o, DUUA e

“ Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637



Assessment workshop for clinical teachers &1rsuo19sgnwnglsowanuiaauiiows:duina) KR EANanlalVE!

LOBUUANASSL

unnourolu

(standard deviation) W¥iNfiL SEM 131&1H1TOAIUIUAN
SEM 1Hanngms

SMD = SDV (1-r)

e r ABAN internal consistency reliability UBNALLLIL
aauATedu °
i/dy aa 3 E 7N
UL OLLRHETIN IV ELEIER L EFh
Tannafazununiuiassazeg lutdag score £ o SEM
Wil be% warlanianazuuunuiaseayagludo
score + o SEM WnAL w&% Adtiumnenansesag
o a Yo =R ‘ a =< o
neandulinAnsaaun usedsvielnalid
AnuTuladnazil false negative WNpTLlaifL &% B

Fadtfuann T aeUN1LadRNNAEIIDN 1@ SEM

AANINUALNEINUNISAALNTAURIUNANELY
ANSWNNY ANRASASTITWENLNA
UBNAMNUANNIN NG HUAT 811986
F RN LD 1TNAUYRIAUEWNNE AN AR T A3 3170
NENUNA WATUBINUANENFENTAnaseNaliing
o o &K [ 1 U Qllnglli/a '8
sansaaastinAnsiulietegnees Tunidunus
azapagllsziaudrAnymineniunissininsaaindae
TIALNUIINYFLNTARAR® wazUseniALaIAtuy
WNNEIANARSATITINE1LNA~
eRdaulnnndnaeulunmuzinnagans
Assranaiunaninissansalaalddyansnisa
#n3 A, B+, B, C+ C, D+, D, way F BafAnilgzan
WU e.o, a.&, o, 0.& &0, 0.& 6.0, WAZ o
c e aa moad o A -
ANANAYU HiiealiAseA s NnIeAnizs Rangeun
waI llanAIALUNENANNTANNBeNTuTEAY Ay
o a = 1 ] G o £
FAAUNANE9INNIL vize i InelFuansuatily
S (Satisfactory) visa U (Unsatisfactory) ANNANAL
wanandyaneald Ml udszard 196
v o o o‘ldl Cs
uaq feildryansninatasdarunsnldlunismeniu
HANTPANEIEY ] BnlFun | (Incomplete) d1wiu
s1eR gl a N0 AR ALNA LA ETesanTnANE
Tidsann vizaldaeumeziduile vsesanmngaide,

P (In progress) &ufuseRmesliduganiszeu
N19491He9ANNHN B U UAALNAININATY o NIA
A3AN®EN, W (Withdrawal) @vFusgdgnisindns
2B0OUAIANNNNIANHWTAYNAINNNITANEI, AU
(Audit) @m5usedTNUNAnE T auing Tl
wdaefim, way X (No report) 115U T AADIL
TilFFuseanunanisl sy

o = Y o a 1 1

dnanwiarlagsunisdszidudnenuly
s8R0 0 teardedlAsuin AN AU LA FIus 0.0
auld viTeléingm S (Satisfactory) wnnin@nsnle
{198 D, D+, %38 U Dad1aeulduulusedoniiv
dnAnswnnegNae vl uara n1sngeunisiabe
4~ 4 I A
Weatinsaeasazan luiln1sdnwdulinindi v.o

= = o oy o ' Y P

PINTNIARALLIZANTAINIT 0.0 AXFRAAINTLT L
Fawlnd druiuinAnsnlundngnstuazainnsn
aauunfalauTeliiul wiunaaidaae4nssunig
szamangms

WNTINANENIANIA D 338 D+ AAULAGY
fuazlisuinsge ¢ lusnedoniiy wAvnaeuwisn
Tleiuazldsuinge F sinAnsnnlasunssndulils
WN3A F azfaaaanzidesizeusnadantien

MSWRAIUISZULNISAALNSA
AMNNITANNUTEUTNNIATTINA AT UENL
danp31n waslsaFausing o) ludsinanizunme
AanfAsITneuadailan aiasWauszuuNIg
pninga tiRaulAlutlszifusing - seldlil
(0) NANTUIMIUUINWHBNUINTIIENTUNA
= v v dl d,( dl e 1
nefnu il deyanuinauinelulsslamisanis
Wenunvizaliudgesinaestindnen nanaAe wanain
o a =2 Y o K %
azAndunanisdanedunsaliinAnsiuda win
a A = ¥ Y o R
At vzalaaFauansnlidayauninAnm
WaANIe lanasliingasangann Azl
aulaldd 1wl luazuuugiula daziiuy
dszlamisainAnsuinlunisiiwiaz e lwmun
iudgeemulinauludounmdainaz sl ldmin
(ln) HANTUINUNIUTBN9AALNTAT I BE N

©0\!n

WOUNIAN-RVIAION \né&&e, TR o, DUUA e

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637 “



Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

LDBUUANASS1L

unAOTNADIU

a ' G a 1 Qd‘dl v 1 .!;/ =
dukuugaanuel vretengu 350 19egiuiaay
WiNNzaNAugluLILNNSIFTUNITAaY YFAN1TTANA
= a - ~ o A ' @ aa
InnedrvisalseFauldegvideld induisnig
dld 1 k2 [~3 78N 1
AdANmNzaNaguaafinvsazasldsiall wsvin
TdwnnzanAnansanUiuasu

aa a o &K dl % 1

(o) NuNUITUsELUNAENANHIN 1FDE]
(1 multiple-choice questions, multiple essay ques-
tions, OSCE, uaz clinical performance ratings Lﬂuﬁu)
1 = £ Adl v = ada
HANNYNARY W ENATNINTRELNeSlA ¥INTT
UsziRunan iulipriuuiia e [@ede
16 Arqsasdnnistsvilueiuld wndansdssiiunag

ada 2 -d' 1 d' = . .. ‘I’
unadilyun Iazuuuiladiiasnss & reliability A1
(} SEM g9) Aazsiaandnlfuladsnisssiung
sanann linau

(&) NUNIUITNNITINAZWUUA LA LIRS

. an o
A9 ) iuazuuusan vnldianissanAzuuuign
Fasagusdanaidunisaalil wauinasnissan
pzuuun M lulaqiududsnisi wnnzaninagg
Naranisulasy Inevnnnsulaspsuuumide T
score NAUIINALLLLLL

(&) NansaundelananaruRanatnluy
nsfmAuNanisAnE L vize lddnuuninAnen
ImennAd T virelsaFaugeNFUSRINNITIAA false
positive 1138 false negative MINNTFARUNANINTIDE
Wenla udavinnistsuinauaieinulngldan SEM mnu
ANULNNZAN

U =3
LONE1S9193ad
®. Guskey TR, Bailey JM. Developing grading and reporting systems
for student learning. Thousand Oaks, CA: Corwin, 2001.

lo. Gronlund NE. Assessment of student achievement, 7" ed. Boston:
Allyn & Bacon, 2003.
™. Linn RL, Miller MD. Measurement and assessment in teaching,

9" ed. Upper Saddle River, NJ: Prentice Hall, 2004.

c. Educational Testing Service. TOEFL iBT Tips: How to prepare
for the TOEFL iBT. Princeton, NJ: ETS, 2007.

&, Gray K. Why we will lose: Taylorism in America’s high schools.
Phi Delta Kappan 1993;74:370-4.

b. Haladyna TM. A complete guide to student grading. Boston:
Allyn & Bacon, 1999.

@, wminndosuiiaa. YetiduuminenduuiiaandiemsAnmisdy
oulSyanuazlSynes NA. bio.

<. AuzummemaaidsmeIia. Ussmanuzummemansds s
wenna Feaamalindmiuderiiiuuminedouiaah
femsanmszavenlSyaazlSynnes we. b&ed.

Qom

WOUNIAN-RVIAIIN \né&&e, UR o, DUU e

Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637



Assessment workshop for clinical teachers d11nSua11sgiwnglsawenuaauifaws:0una) [ENEEEENANNaIARIIONCK]

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637



Assessment workshop for clinical teachers d1nSuo9sgiwnglsaweiaauifows:duna) K nsNNIAU 63

Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637



Assessment workshop for clinical teachers d11nSua1isgiwnglsaweruaauifaws:0una) ENEEEEEANNaIARIIONCK]

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637



Assessment workshop for clinical teachers d11nSua1isgiwnglsaweruaauifaws:0uinal [EEEEEARNIARIIVETE

Multiple-Choice Questions

» Selected Response Exam
— True/False

MCQ Item Development « Simple True/False items

« Multiple true/false items (K-type)
— One best response

+ Standard MCQ
se.uw. L13nAns lasudlsang - Extended matching items

MABIAREFNERS AUZUNNEAEIASASI1INETUIA

ANINeIRENAnA

1

Multiple-Choice Questions Multiple-Choice Questions

» Advantages « Limitations

— Objective scoring — Cueing of correct answer
— High internal consistency reliability — Random guessing
— Strong research evidence to support its validity — Testing of trivial knowledge

— Efficiency in testing and scoring — Difficulty of development of good MCQ items

— Focus only in cognitive abilities, not good for assessing
psychomotor skills or attitudes

MCAQ in Thai Medical Education Activity
* Medical school admission * Open a web browser
 Classroom tests » Go to http://socrative.com
+ Comprehensive exam  Select [Student login]
* National licensing exam steps 1, 2 * In Room name, type in: IRAMANEERAT
» Postgraduate exam * Click [Join]
— Basic science exam

» Type in your own name
— Board exam

Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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1.
2. Structure

A Good MCQ Item

Content

Guidelines for MCQ items

« Content guidelines
» Format guidelines
« Stem guidelines

» Option guidelines

Content Guidelines

» Focus on a single idea for each item
* Avoid trivial content

» Avoid opinion-based items

» Avoid direct quotes from textbooks

» Keep item content independent from one
another

Format Guidelines

» Simplify vocabulary and sentence
structures

 Avoid presenting unrelated information,
minimize reading time

» Proofread each item for correct grammar,
punctuation, and spelling

Stem Guidelines

» Make the question as clear as possible
 Avoid using negative words (not, except)

* Place the main idea of an item in the stem,
not in options

Option Guidelines

» Develop as many effective options as you
can

« Vary the location of the correct answers

« Keep options independent

» Keep options homogeneous

» Keep the length of options about the same
» Avoid “none of above” or “all of above”

» Avoid giving clues

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637
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Guidelines for MCQ items

» Content guidelines
* Format guidelines
« Stem guidelines AANANAA LWNITAS19TadaLlsis
» Option guidelines

Activity Common Pitfalls
* Open a web browser * Grammatical cues
* Go to http://socrative.com * Logical cues
* Select [Student login] » Absolute terms
* In Room name, type in: IRAMANEERAT  Long correct option
* Click [Join] » Repitition
» Type in your own name » Convergence

» Suggestion by other item

Questions & Comments

Cherdsak.ira@mabhidol.ac.th
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intravenous administration of ...
A. lumbar puncture
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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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A2a8199 &. 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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A22a8199 5. 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. Adirectinguinal 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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A. Amoxycillin PO

B. Ceftazidime IV + Amikacin IV

C. Amphotericin B IV + Ceftazidime IV

D. Cloxacillin IV + Metronidazole IV
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Iltem Analysis

® A group of statistical analyses having two characteristics:

i —The data consist of actual responses of test takers to
MCQ ltem AnalySlS individual test items

—The primary purpose is to gain information about the

Cherdsak Iramaneerat items (rather than about test takers)
Department of Surgery

Faculty of Medicine Siriraj Hospital
Mahidol University

Livingston SA. Item analysis. In: Downing SM, Haladyna TM. Handbook of test development.
Mahwah, NJ: LEA, 2006, p. 421-444.

MCQ item analysis
Objectives Outline
. Lﬁ'néuqmmiﬂuwuﬁa 8191381 FNBUSNAINTTD ® |tem statistics
—oBunenan1siiAsizvidasou MCQ Alduaanauwnaransnunle .

} . Test statistics
2879NABY

. - P . ® Applications
—muan'mLmemmaﬂu"[,dlﬂuumm\ﬂumiwmmqmmwnm il

. N . o 1
doaou McQ lunAiznzasnnls Limitations
—usnilitomsszds wazdadninlunsiesizinanisaou MCQ

MCQ item analysis MCQ item analysis

Two Parts of ltem Analysis

® ltem statistics
—Item difficulty
—ltem discrimination Item Statistics
—Distractor functionality

® Test statistics

—Internal consistency reliability Looking at individual test items

—Standard deviation and mean

—Average difficulty

—Average discrimination

MCQ item analysis MCQ item analysis
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Item Difficulty Item Discrimination

* Proportion of examinees answering an item correctly (p)

*® The ability of an item to discriminate high scorers from low scorers

* Point-biserial correlation (r)

C = number of examinees with a correct answer

| = number of examinees with incorrect answers

® Ideal: 0.45 - 0.75 Mp = Mean score of examinees with a correct answer
® Good: 0.76 — 0.91 Mq = Mean score of examinees with incorrect answers
. . SD = Standard deviation of test scores
Acceptable: 0.25 - 0.44 p = Proportion of examinees with a correct answer
* Problematic: < 0.24 or > 0.91 q = Proportion of examinees with incorrect answers
MCQ tem analysis MCQ item analysis

Point-Biserial Correlation Distractor Functionality

—The correlation between an item score with the total A functioning distractor is an incorrect option that:
score 1. Is chosen by at least 5 percent of examinees
*® Range: -1.0 - 1.0 2. Has a negative point-biserial correlation with the total
® Point-biserial of an item should be positive score

— Ideal: 0.20 or higher
— Acceptable: 0.1-0.19

— Problematic: <0

WG om analysis MCQ e anaiei 11
INumber 148 ‘Correcl answer = 2 Number 145 ‘Correct answer = 3
P-VALUE = 0.79 PT BISERIAL =0.34 Total
P-VALUE = 0.65 PT BISERIAL =0.1 Total - - number of
number of DISTRACTOR 1 2) 3 4
DISTRACTOR 1 2 3 4 5
N OF PEOPLE 7 27] 190) 9 9 242|
N OF PEOPLE 4 158 1 5 9 242 IMEAN SCORE 77 7841 85.81 78.22| 7589
IMEAN SCORE 77.25 8481 8135 8386 766 P-VALUE 0.03 0.1 0.79 0.04 0.04
P-VALUE 0.02 065 007 024 002 PT BISERIAL -0.12 -0.21 0.34 011 016
PT BISERIAL —0.(;‘ 01 -007  -0.01 ro.j
MCQ item analysis 12 MCQitem analysis 13
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INumber 124 Iorect answer = 2

P-VALUE = 0.14 PT BISERIAL =0.14 Total
number of

DISTRACTOR 1 2 3 4 5

IN OF PEOPLE g 133) 46| 242

IMEAN SCORE 87] 84.3) 83.17]

IP-VALUE 0.03) 0.55) 0.19)

PT BISERIAL 0.05) 0.03) -0.04)

Mo em analysis 14

Example 4

Number 112 ‘Correci answer =3

P-VALUE = 0.73 PT BISERIAL = -0.05 Total
number of

IDISTRACTOR 1 2) 3 4 5 i

IN OF PEOPLE 0 1 177] 1 63| 242

IMEAN SCORE 0 84| 83.74] 83| 84.92]

PVALUE 0 0 0.73| 0| 0.26|

PT BISERIAL 0l Y -0.05| —0.01‘ 0.05|

MCQtem anaiei 15

Siriraj Hospital’s |A report

No.: 1 p Value : 0.64 fpbi : 0.23

A B c * D E
Tpbi | % | fpoi | % | fpbi | % | fpoi| % | fpbi | %
0.02 [698 -0I3| 508 | |7|357 Ul3|638| -007‘1555

MCQ item analysis

Item Analysis and Option Analysis
Faculty of Medicine Siriraj Hospital
Mahidol University

[No.: 4 plalue: 064 rpu:0.23 | [No: 2
A 8 < *D E A
T [ [ = [ ] = o] = o] = | [ ] %
08 | 17| ast | 02 |eas| 00| sse| | 001 | 476 219 [ 1070] 008 | 2076

[Ho: 3 plalue: 056 ron: 0.35
[ 0 o €

[rpe | % [romi| T% [T % [Ten] %

|00 530 028|217 035 [s597| 0] "(ul

No.: 5 pValue: 028 oz 0.06 | [No:: 6 pValue: 053 rowiz 020

¢ *D E | a | s 3 ] €

Tob | % | tow] % [T | % | | fobi] % | o] % |tow] % | fei] % |t | %
005 | 1206 o0 [ami[ 0z | 72| [ae[mur[on] oo o [ aee] 500 [ o[ e

MCQ item analysis

Test Statistics

Looking at the whole test

MCQ item analysis

Reliability

® Consistency of test scores
—If we test the students again, will they get the same
scores?
—Range: 0 - 1

—High values: highly consistent test scores

20
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Internal Consistency Reliability

® Consistency of test scores: If we test the students again, will
they get the same scores?

® In MCQ exam, one commonly reported index of reliability is
Cronbach’s Alpha

number of testlets
score variance of total scores
score variance of the i testlet

MCQ item analysis

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

22

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

23

Mean and Standard Deviation

*® Effective instruction => All students can do the test well.
—High mean scores
—Low standard deviation
® High standard deviation: Wide range of students’ scores
—Some students can solve the problems in the tests, while some
students cannot do.
® Too difficult test => Most students fail to get correct answers.
—Low mean scores

—Low standard deviation

MCQ item analysis

Average Difficulty

Average of p values of all items on the test

Small group of students:
—Difficult to interpret

—Depends on the ability distribution of students

Large group of students:
—Assume a fair sampling of students

—Indicates the average difficulty of the whole test

MCQ tem analysis

Average Discrimination

Average point-biserial correlation of the whole test

Indicates how good the items on the test can differentiate high

scorers from low scorers.

High values generally indicate a good test.

Effective instruction: All students can do well on the test.

—A low value does not necessarily indicate bad items.

MCQ item analysis
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Applications Limitations
1. Posttest score adjustment 1. Sample dependency
2. Item revision 2. Reliability is the property of test scores, not test items.
3. Item pool management 3. Numbers are there to serve us, not the other way
4. Improvement of instruction around.

MCQ item analysis MCQ item analysis
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Aanssiau : SIID 521 (Basic Sciences)

Uit : 22 guneu 2555
ITNUIUZafAaU = 120
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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 3.D.= 11.915

Mode = 65 (freq= 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 MaxD = 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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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 | % pbi % | fpbi % pbi | % | fpbi | % fpbi | % pbi % | fpbi %
-024 | 21.31|-0.10 | 13.52| 037 | 5492 -0.16 6.15 -0.07 4.10 002 | 533 | 007 1148 -0.02| 1.23 0.00 74.18 -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 | % | Ipbi % | Fpbi % fpbi | % | Fpbi = % | Fpbi | % | Fpbi % | Fpbi %
-0.22 14.34| 025 8443 | 001 | 041 000 | 000 -0.12 041  -0.26 | 820  -0.09 820 | 043|6803 -006 164 -029 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 | % | Fpbi % | Fpbi % fpbi | % | fpbi = % | Fpbi | % | Fpbi % | Fpbi %
-0.16  4.10 | -007 | 041 | 026 | 91.80 -0.16 | 2.87 -0.08 082 030 | 7459 -0.03  13.93| -0.22| 2.87 -024 369 -017 4.92
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 | % | pbi | % fpbi % | Ipbi % Fpbi | % | Fpbi % | Fpbi | % fpbi = % | Ipbi %
-0.06 | 0.82 | 0.00 0.00 | 0.00 0.00 000 | 000 006 9918 053 | 7049 -0.13 | 123 | -021| 574 -038 1721 -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
Ipbi % I'pbi % Ipbi % Ipbi % | pbi % Fpbi % Ipbi % Ipbi % I'pbi % | fpbi %
0.00 | 041 | 0.00 000 | 001|205 -019 3443 019 63.11 025 | 90.16|-0.09 041 | -022| 902 -008 041 000 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
I'pbi % I'pbi % Ipbi % Ipbi % Ipbi % I'pbi % I'pbi % I'pbi % I'pbi % rpbi %
-0.44 3197 |-009 451 | 005 861 048 5369 -006 123  -0.27 | 28.28 047 | 5492| 000 | 0.00 -024 11.07 -0.16 5.74
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 | % | Ipbi % | Fpbi % fpbi | % | Fpbi = % | Fpbi | % | Fpbi % | Fpbi %
-023 533 |-0.16 984 | 032 |81.15 -0.13| 328 -0.06 041  -0.22 | 3484 -009 164 | -017|1189 -008 6.15 039 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 = % | Fpbi | % | pbi % | Fpbi % fpbi | % | Fpbi = % | Fpbi | % | Fpbi % | Fpbi %
-0.24 246 | 032 | 72.95| 017 | 205 -0.17|2172 -007 041  -0.14 1189 015 70.08| -0.18| 328 008 | 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
Fpbi % I'pbi % Ipbi % Ipbi % | pbi % I'pbi % Ipbi % Fpbi % Ipbi % | fpbi %
-0.05 | 410 | 0.06 | 2213 | 0.13 | 35.66 -0.07 943 -0.12 2869 006 | 8279| 0.01 | 0.82  -0.05| 2.05 -0.10 492 0.01 943
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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 = % | Tpbi | % | Tpbi | % | Tpbi % | Tpbi % | TFpbi % |TFpbi % | Tpbi| % | Tpbi| % | Fpbi %
-0.10 | 51.23| 0.04 | 13.11| 0.00 ‘ 0.00 | 0.04 ‘24.59 0.05 11.07|  -0.21 | 22.54 | 0.55 | 35.66 -0_12‘ 246 -0.25 ‘ 3443 -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 | % | Tpbi| % | Tpbi % | Tpbi| % | Tpbi % | Tpbi % | Tpbi % | Tpbi % | Fpbi| % | Fpbi %
020 80.74 | -0.07 | 369 | -013| 1189 -005 164 -011 205 | 047 4590 -0.14 615 | -011| 492 -018 1721 -024 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
fpbi | % | fpbi % | TFpbi | % | Ipbi| % | Ipbi % fpbi | % | fpbi % | TFpbi | % | Fpbi| % | pbi %
-0.03 | 041 | 000 | 041 | 006| 041 | -014 410 016 9426 -0.08 533  -0.16 | 943 | 040 | 6434 -020 902 -021 1189
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
Ipbi % I'pbi % I'pbi ‘ % I'pbi ‘ % ‘ Ipbi = % I'pbi % I'pbi % I'pbi ‘ % I'pbi ‘ % ‘ Ipbi = %
-0.15 | 2.87 | -0.10 | 13.11 -0_23‘ 14.34  0.40 ‘60.66 019 1902 | -0.15 | 7.38 | -0.22 | 9.84 —0.26‘ 7.79 -0.18‘ 533 047 6967
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
fpbi | % | Tpbi | % | Tpbi | % | Fpbi % | Fpbi % | Tpbi % |Tpbi % | Fpbi| % | Fpbi % | TFpbi %
-0.15 | 902 | 0.35 50.82| -0.26 2582 -0.05 5.33 -0.02 9.02 0.17 | 4959 -017 | 2049 -0.03| 451  -004 1598 0.01 943
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
Ipbi % Ipbi % I'pbi % I'pbi % | fpbi % Fpbi % I'pbi % Ipbi % Ipbi % | pbi %
-0.09 | 14.34| -0.16 | 3.28 | -0.01 | 2.87 | -0.06 492 017 7459 -0.22 6.15  -0.30 | 31.15| 037 | 57.79 0.05 492 0.0 000
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

Ipbi % I'pbi % I'pbi % I'pbi % Ipbi = % I'pbi % I'pbi % I'pbi % I'pbi % Fpbi = %
028 | 86.07|-0.05 | 205  -021| 943 | -0.10 123 -0.17 123| -030 820  -0.16 287 0328770 0.03 123 000 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
fpbi = % | Tpbi | % | Fpbi | % | fpbi % | Tpbi % | Tpbi % | Tpbi % | Tpbi| % | Fpbi| % | Fpbi %
009 | 492 | 037 ‘44.26 -0.41| 4508 001 | 246 -0.03 328 | 025 7254 -0.22’ 902 | -015| 615 -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
Ipbi % I'pbi % I'pbi % I'pbi % fpbi % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
0.06 | 9.02 |-0.18 | 12.30 | -0.38| 1844 -0.06 1516 042 4508 -0.15 451 |-029  16.39 0356803 -004 697 -0.07 410
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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
fpbi % | Fpbi | % | Fpbi | % | Fpbi % | Tpbi % | TFpbi % |Tpbi % | Tpbi| % | Fpbi % | Tpbi %
-0.05| 2.05 | 0.22 | 52.05 _0.14‘ 7.38 | -020  9.84 -0.02 28.69 | 011 | 7459 -0.11 2295 -0.14‘ 0.82 | 008 082 008 082
No.: 39 p Value : 0.51 rpbi: 0.23 No.: 40 p Value : 0.21 rpbi: 0.13
B * C D E A * B c D E
% | fpbi % | Fpbi| % | fpbi % | fpbi | % fpbi = % | fpbi | % | Ipbi| % | Fpbi| % | Ipbi %
1025 | -0.21  27.46 023 | 5123 -007 902 009 164 000  4057| 013 2090 0.00 | 451 007  17.62 -0.21 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
fpbi % | Fpbi | % | Fpbi| % | Fpbi % | Ipbi % fpbi = % | fpbi | % | rpbi| % | Fpbi| % | Ipbi %
0.02 7.38 | 007 | 4303 -002| 041 -0.03 4180 -0.10 738 | -022 | 533 | 033 7910 -0.20| 492 -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 = % | Tpbi | % | Tpbi | % | fpbi % | Fpbi % | Fpbi % |Tpbi % | Fpbi| % | Fpbi % | TFpbi %
0.37 80.74 | -0.33 | 14.75  0.01 ‘ 0.82 | -0.14 205 | -0.07 164 | -0.14 164 |-018 | 656 0.34 ‘ 55.74 | -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
fpbi =~ % | fpbi | % | Fpbi | % | fpbi % | Fpbi % fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi %
-016 | 205 | -011 | 082  -004 123 | -0.33| 984 039 86.07  -019 1066 6 031 8074 -009| 2.87 -015 1.64 -0.15 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
I'pbi % I'pbi % I'pbi % I'pbi % Ipbi | % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
-014 | 246 | 026 19344 -001| 082 -0.17 164 -0.15 1.64| -0.20 | 1270|-0.08 451  -018| 287  -020 6.56 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
Fpbi = % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi % fpbi = % | fpbi | % | rpbi| % | Fpbi| % | Ipbi %
000 000 | 000 | 000 -021 492 021 9508 000 000 000 000 000 000 0248320 -023 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 = % | Tpbi | % | Fpbi | % | Fpbi % | Tpbi % | Tpbi % | Tpbi | % | Tpbi| % | Fpbi % | Tpbi %
026 76.23 -0.14‘ 287  -004| 246 | 007 041 -0.23 18.03] -0.15| 0.82 | -0.21 ‘11.89 0.01 | 1270 0.25 | 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
Ipbi % Ipbi % I'pbi % I'pbi % Ipbi | % I'pbi % Ipbi % I'pbi % I'pbi % Ipbi | %
002 451 | 031 | 5082 -007| 205 -0.07 287 -0.28|39.75 | -0.07 943 | 0.28 | 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 | % | rpbi % | pbi % fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | pbi %
018 | 287 | -020 1475 .008| 574 025 7090 001 574 -002 123 029 8115 .015| 7.38 -0.10 492 -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
fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | pbi % fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | pbi %
-0.08 | 6.15 | -0.17 | 29.51 | -0.01| 1557 0.19 | 2623 0.03 2254/ -0.16 25.00| -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 | % | Fpbi | % | Tpbi % | TFpbi| % | Tpbi % fpbi | % | Fpbi | % | Tpbi| % | Fpbi| %  Tpbi %
013 | 082 | -0.25 19.67| -026| 533 | 0.36 | 7336 0.10 0.82 000 000  -0.13 410 | -027| 287  -0.03 041 028 9262
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
I'pbi % Ipbi ‘ % I'pbi % Ipbi % | pbi % I'pbi % Ipbi ‘ % I'pbi % I'pbi % | fpbi %
0.05 | 0.41 -0.30‘ 246 | -0.13| 574 | -0.06 246 026 8893 -032 7.38 -0.09‘ 082 | -0.17 | 328 038 8852 0.00 000
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 | % | Fpbi % | Fpbi| % | Fpbi % fpbi | % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi %
0.00 | 0.00 | -0.12 164  -0.02 2951 005 6885 000 000 -009 082 | 005 | 246 | 020 |80.74 -0.16  11.89 -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 % | Tpbi % | Fpbi | % | Tpbi % | Tpbi % | Tpbi % | Tpbi % | Fpbi| % | Fpbi %
-0.06 943 015 164  0.10 ‘ 68.44 -0.04‘ 123  -001 19.26] -022 2336 -0.08 1148 032 ‘ 54.92  -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
Tpbi | % |Tpbi | % | Tpbi % | Fpbi % | Fpbi % | Tpbi % | Fpbi % | Tpbi | % | Fpbi| % | Fpbi %
-0.20  26.64 | -0.07 ‘ 17.62| -0.05 123 029 | 4549 -0.06 861 | 002 ‘14.34 0.07 ‘ 164 | -0.03 27.87 0.06 | 10.25 -0.04 45.90
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
‘ I'pbi % Ipbi % I'pbi % I'pbi % Fpbi % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
-0.05 23.77|-0.07  13.93 -022| 041 | 037 | 3893 -028 2295 -0.02 7.79 | 0.13 | 2459 .010| 1.64 0.06 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
I'pbi % Ipbi % I'pbi % I'pbi % | fpbi % I'pbi % Ipbi % I'pbi % I'pbi % | Ipbi %
0.09 | 80.33| -0.03 | 1.64 | -0.13| 328 0.00 5.74 -0.03 9.02 -025 | 697 | -0.05 656 | -0.23|20.08 -0.05| 123 037 6516
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Constructed response item
development

Assistant Professor Thos Harnroongroj

Department of Orthopaedics and Rehabilitation, Faculty of Medicine,
Siriraj Hospital, Mahidol University

Objectives

* Could describe the types of constructed response item question.
* Know the process of developing constructed response item question.
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Written testing formats

* Selected response item
* Constructed response item

Portfolio/ Logbook/ Clinical
= performance rating

Objective structured clinical
examination/ Long case
examination

=) Essay/ Modified essay questions/
Oral examination

KNOWS HOW

=) Multiple-choice questions

Siriraj Health science Education Excellence center (SHEE) Faculty of Medicine Siriraj Hospital Mahidol University Tel. 02-4199978, 02-4196637
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Selected response item VS constructed
response item

_ Selected response item Constructed response item

Measured construct Concrete knowledge, basic Complex cognitive ability
interpretation, some
applications

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, 3rd ed. Mahwah, NJ: Lawrence Erlbaum Associates, 2004.

Types of constructed response item

AUEANUITUIAAAIUMSANYIINGNFIEASAVNIW (FIFD) ATUEIWNEAMARSASS1BWENU1a IS, 02-4199978, 02-4196637 O




Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

Constructed response item

Constructed response item

4 4

Traditional essay questions: Modified essay questions (MEQs):

- Long essay - Standard modified essay questions
- Short essay Patient management problem

Key features problem

Short answer questions

Downing S.M. & Yudkowsky R. Written Tests: Constructed-Response and Selected-Response Formats.
Assessment in Health Professions Education 2009

Long Essay Questions (LEQS)

* Open-ended, unstructured questions

* Assess
* Students’ understanding
* Writing ability

Journal of Educational Research & Medical Teacher 2015;3(1):8-12
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Short Essay Questions (SEQs)

* Open-ended, structured question
* Expect specific answer

* Test the knowledge of
* Analyzing
* Reasoning
* Application
* Integration

Journal of Educational Research & Medical Teacher 2015;3(1):8-12

LEQs VS SEQs
T ey | stonesay

Content coverage Narrow Broad

Item development Easy Difficult

Scoring guideline Very difficult Easier

development

Students’ answers Infinite possibilities More focus

Reliability Very low Low

Time used More Less

Good use for Complex cognitive abilities: Assessment of simplified, structured

Analysis, synthesis, evaluation problems with limited answers
and idea presentation
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Examples

* Please provide the differential diagnosis of right lower quadrant
abdominal pain

* Please explain about open fracture

* Please compare the difference between skin traction and skeletal
traction

Clinical problem solving methods

* Pattern recognition
* Algorithm

* Hypothesis testing
* Forward reasoning (data driven process)
* Backward reasoning (hypothesis driven process)

Fway sesuAdiang msvsluanuglunmsuntlywgiheneadiin, a1sA3e17 2534, 43(2): 123— 134.

6
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Forward reasoning method

Chief complaint

Screening data gathering

Hypothesis generation

Testing the hypothesis

Hypothesis refinement

Intervention/Management

Backward reasoning method

Chief complaint

Identification of problems
Hypothesis formulation
Information gathering

Testing hypothesis/
Hypothesis refinement

 anistonorpaiens
by formsion
3
g
3

Intervention/Management

7
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MEQ process

Brief clinical situation (Scenario/Vignette)
Hypothesis generation/ Differential diagnosis
Focused data gathering
Information gathering

Hypothesis refinement

Intervention/Management

MEQ assessment

* Problem solving
* Decision making

8
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Characteristics of MEQ

* Real life scenario

* Serial question and answer
* Serial additional information
* Irreversible

Standard MEQ construct

Question on differential diagnosis

hief complaint . . g . .
Chief compla Question for collecting additional information

Question on provisional diagnosis

Additional information (1 . . o
(1) Question on further investigation

Question on investigation interpretation
Question on definite diagnosis
Question on management

Explore reasoning and idea.

Additional information (2)

9
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History

* 30 year-old Thai man sustained motorcycle accident 30
minutes PTA.

* He was transferred to the emergency room by EMS.

Please provide the provisional diagnosis

and initial management.

Provisional diagnosis
Open fracture right tibia, Gustilo-Anderson type 3 (at least)
Initial evaluation
* Primary survey: no immediate life threatening condition
* Secondary survey:
BP 130/80 mmHg PR 110/min
* No associated injury

* Right leg:
* lacerated wound 10 cm at mid leg
* Exposed proximal fragment of tibia
* Distal neurovascular status was intact

Please send the proper radiographic investigation.

10
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Please interprete the radiographs.

* Film right tibia AP, Lateral

* Transverse fracture of mid-shaft of right tibia and
fibular

Diagnosis
* Open fracture of mid-shaft of right tibia
* Gustilo-Anderson type IlIB

Please describe the treatment in this patient.

11
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Key features problem (KFP)

* Clinical decision making skills
* Identification of critical steps
* Reliability of 0.8 in 4-hour testing

Developing MEQs

12
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Steps

* Assembling problem-writing groups

* Selecting problems

* Defining key features

* Writing the questions

* Selecting question formats

* Specifying the number of required answers
* Preparing scoring keys

* Validation and references

Fwey sesuadang msUszidupnuglunisuntlymgilaneadiln. a1sAts1d 2534, 43(2): 123— 134.

Assembling problem-writing groups

* Item writers: Well experience/ Multidisciplinary
* Written problems: Well grounded/ Real life experience
* Group review

13

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637 “




Assessment workshop for clinical teachers &1rsuo19sgiwnglsowenuiaauiiaws:duina) RECESEARNRIRRIaINCK]

Selecting problems

* Base on table of specification.

* Appropriate problems:
* Common problems/symptomatologies
* Pitfall tasks
* Multi-system

* Emphasize on problem solving or decision making.

Defining key features

* Brainstorming in the group
* Critical points
* Medical ethics issues

* Commonly
* Further history
* Further examination
* Further investigation
* Describe the treatment.

14
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Writing the questions

* Number of questions
* Mostly 2-4 questions
* 1 question per 1 key feature

* Number of answers
* Vary 1-10
* Typically 3-5

Selecting question formats

* Clear and specific
* Open-ended

* Examples:
* Please provide the only one most likely diagnosis in this patient
* Please give 3 most helpful further investigation
* Please explain definitive treatment for this condition

15
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Preparing scoring keys

* List the correct and incorrect responses

* Assign score in each response
* Multiple answers: Weight the proportion of the score
* One acceptable answer

* Penalty

* Harmful treatment/ decision making
* Unnecessary investigation/ treatment: depends on the committee.

* Not cross the item

Timing

* Try doing the examination yourself.
* Add the time by 30%-50%.

16
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Validation and references

* Validation:
* Pilot the test within group
* Discussion and revision

* References

Conclusions

* Types of constructed response item question

* Steps of developing constructed response item question

17
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OSCE Item Development

dndna lesudlimd
NPITVARUANARS AMMZUNNEANARSATIITINE LA

NMINEAY WA

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.

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

Components of an OSCE item

1. Scenario (awsanan1unisal)

2. Instruction for examinees (Fuuzsingidraau)
3. Instruction for SPs (fuussifihesnsgin)

4. Scoring rubric (luldazuwn +/- Auuziienansd)

Scenario

Title

Objectives
Examinees

Clinical information
Apparatus

SP requirements
Time

Scenario 1
H7ge : nsesInTeneglieifisnnisdiaria
X o . - . vy d
Objective : #nANWIUNNEAN1IIAUARITEN1IATI95 N8 UI TS
o a o o oo o d o Y
amsuaavieadeunau uazlinisiiedefignaals
gaau: wnAnwiunngguli 6
downisal: daysel 01g 35 U fenstanriadligelaseiudne
< &
6 #lus vanso Jmaenian
A9 : BsudRsABnsAsIavsiYiasie usseneffinsiawuuasly
P do_ o a
msifedelsaiAnioanniga 1 Tsa
= } a g s o Y- | o
1981 1 5 Wil (A999919M8 4 wiiASe vanfefinuuasifiadenioni)
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Scenario 1 (cont.) Instruction for Examinees
Apparatus  fihawduni 1A * fihendslneg o1g 22 U flonnsuanries 4 dalusransnlsaweruna
(jjfajﬂ' 30 - 40 ¥ Tlalfunatdaninvias) ) R ﬁqﬁ'la
Tfziedmsunssunis 169 .
e 15 1. wdndszifgiheneh (4 % wif)
WgeRTINTIMY 160 2. asuanmsinasielsaiitndeanniign (1/2 wif)
Hyifies nuaw uaziva 190
ansnsesunsuazuuuNesINslinzuwL
Standardized Patient (SP) History
* e  Programmed patients (Barrows &
—ghease nia AnunfAnuaaadugie Abrahamson, 1964)
—IasumsBnlviusuaainis wie ennsuanefiiinun » Simulated patients (Barrows, 1971)
—mmsnLLamlm”mﬁa%uwmwiummﬂmw_ﬂﬂ%ﬁ « Patient instructors (Stillman, 1976)
— titeldlunnsaau e Uszifiunaindnun + Simulated patients-based exam (Harden et
al, 1975)
+ Standardized patients (Barrows, 1993)
Perkowski LC. Standardized patients. In: Distiehorst LH, Dunnington GL, Foise JR. Teaching and
learning in medical and surgical education: Lessons learned for the 21¢! century. Routledge, 2000.

Instruction for SPs Instruction for SPs

« General information about the scenario Tong . sinfinvnasimsdnissiirmitalinisifedelsalinmulidayanalud
. . dogainlond :  viwwTugtheanelned 01y 40 U fernstaeemiludienn 1 5w
* 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....

: C?e totpo)may or reveal special information/findings (cry, angry, guiding Duisumiaieriuintoimsgieivin : Aeslindiiadudn limsgreiivie
Info., etc.

msuseme: ussmegadiaos Gwida nansfiansadaminioddazain
msanusounausa: Taid
FoyafinnAnwiazdnainainvinn

C o d - a v
. Aunbefivaayias : tiauiumemitusiuam

o

. AnwmzreseIn15UIn © ausninniag paeaat

w

. flomsvansnluigunialal : Tid

- " o S s a e o
. dnwmzzasainistinnewiausn Uuadels dwiniviulanderss panuisdudr g

IS

A I P
Solal : Uanufiaa 3ola

. fadelaiiviliy

o
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. Scoring Rubric General Format
Instruction for SPs (cont.)

6.01M15998U7
6.1 vhlu: flldsng viadamsussiiiu yiua Taiugua
6.2 ssuumuiiueIms: femstaviestiuafiwing afwlduazendon — n —
e anusal | laiasysal
7. UsziRann _ hl hl
e av d o aaun 1. msufiRsagiae 10 6 o
7.1 Usziinnsiliawiionity &
danaidauiamitudiennan 21 L. L.
’ . asu athaios 2 | 1wSa 04
2 Uif?l?lﬂ"\ilUﬂEIMu'LJE{MEIﬂﬂa:AVm’LYM\‘J .. . aaufl 2. NeazBenanms/nsujia |5 3 o
watawi uin axlnannnaBuniews naenud deuazgulsio
moufl 3 msifiaduuenlsa XXXX 10
9. UsziRams : 18w migqu‘% msﬁmji'l vy 8
2222 5

siommTmafion guyniiuas 2 gaann 10 U Tafngs

Scoring Rubric

nszdu Talamau Famnavanenseiu

fmundsziiuiisin wialugaiisnvidawain

ussenewgAnssangUsziiudoinala’

ARUAUIRUNAZUUUAINAIINAIAEY
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A Long Case Exam

» While OSCE focuses on individual components of clinical

competence, it is widely agreed that there is still a need
Long Case Examination for assessing students on patient care as a whole.

Cherdsak Iramaneerat
Department of Surgery
Faculty of Medicine Siriraj Hospital

Long Case Examination Outline
* The examinees spend a long period of time (usually about » Objectives
an hour) to explore and work up a single patient case in + Advantages and limitations
detail. » Objective Structured Long Case Examination Record
« An examiner assesses history taking, physical (OSLER)

exgmma_tlon_, communication skills, dlagnost_lc sk!lls, plan - Long case exam in Thailand
of investigations, management, and professionalism of
the examinees

Assessment Objectives Long Case Examination

» Knowledge
— Lower order: Recall, Comprehension, Application
— Higher order: Analysis, Synthesis, Evaluation

« Psychomotor skills

« Attitudes

» Advantages
— Comprehensive competency evaluation
— In-depth exploration of knowledge, skills
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Long Case Examination

» Disadvantages
— Subjective ratings
— Unstructured settings
— Adequacy of observation
— Case specificity: construct underrepresentation
— Fairness among students: A luck of draw
— Time commitment from medical teachers
— Low reliability
— Divergence of objectives: oral examination

OSLER

Objective Structured Long Case
Examination Record (OSLER)
— Ten items structured record

« History taking

* Physical exam

» Investigation, management, clinical acumen

— Objectivity: prior agreement on what to be
examined

— Assess both processes and products
— Identification of case difficulty by an examiner

Gleeson F. Assessment of clinical competence using the Objective Structured Long
Examination Record (OSLER). Medical Teacher 1997, 19: 7 — 14.

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

The Case Difficulty

» Standard case
— Single problem
« Difficult case
— Up to three problem
« Very difficult case.
— More than three problem

Awarding marks in the OSLER
« P+ Very good/excellent. (60-80%)

. P: Pass/ bare pass.  (50-55%)

o P-: Below pass

— Each items has to be graded followed by
overall grade of the complete performance

OBJECTIVE STRUCTURED LONG EXAMINATION KECORD
© oam:
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Examination Time

Examiner — candidate time must be
sufficient to allow for a valid assessment.
Identical time should be allowed for all
candidates in the interest of examination
reliability.

A minimum of 20 minutes should be
allowed.

For high-stakes exam: 30 minutes is
recommended.

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

Long Case Examination

o dafmuazas A52. Twnssau long case examination

1. dwaugieadgoios 2 518

2. Tsm nie UgymsaandasiuinarianasgmgUssnauiandnignssy
FDIUNNBANT

3. giheln wie fiheuen

4. gUuuunsdeu 3 dunas
1. Patient encounter under direct observation 30 w17l
2. Case discussion 20 - 30 Wil

3. Patient encounter 10 Wil

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

— AwgNABIAsUTIUNINNTSEEa: 80

Good

— ANNQNEBIATULIUIBEAZ 60 — 80

Require improvement

— Aanugnaasasudmiaeniisasas 60 (laiu)

Summary

Long case exam
» Obijectives
» Advantages and limitations

» Objective Structured Long Case Examination Record
(OSLER)

» Long case exam in Thailand
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Portfolio

Assistant Professor Thos Harnroongroj

Department of Orthopaedics and Rehabilitation, Faculty of Medicine,
Siriraj Hospital, Mahidol University

Objectives

* Knows the characteristics of portfolio
* Knows how to develop the portfolio
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What is portfolio?

Portfolio/ Logbook/ Clinical
=) performance rating

Objective structured clinical
examination/ Long case
examination

=) Essay/ Modified essay questions/
Oral examination

KNOWS HOW

=) Multiple-choice questions
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What is portfolio ?

* One type of assessment
* “Does” level
* Wide ranges of assessment

* Linkage between assessment and learning
* Reflection
* Feedback

Haldane T. Gastrolenterol Hepatol Bed Bench. 2014

Benefits and disadvantages of portfolio

* Dynamic assessment * Validity
(Longitudinal) * Reliability
* “Does” level assessment * Co-operation
* Includes knowledge, skill and
attitude

* Reflective observation
* Feedback and improvement

Heeneman S. GMS Journal for Medical Education. 2017
Haldane T. Gastrolenterol Hepatol Bed Bench. 2014
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Developing the portfolio

Steps of developing portfolio

* Defining learning objective(s)

* Defining the proofed evidence(s)
* Observation-reflection part

* Evaluation and feedback part
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Defining learning objective(s)

Learning objective(s)

* Knowledge
* Skill
* Attitude
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Defining the proof evidence(s)

Characteristics of proof evidence(s)

Whole experiences + See whole pictures
- Assess more difficult

Shopping cart The learner choose the needed evidence.
Platinum level The learner choose the best proof evidence.
+ Take less time for assessment
- Validity

AUEANUITUIAAAUNISANKINGIFNERSAVIW (FIFID) ATUEIWNYAARSASS1sWEIUa [NS. 02-4199978, 02-4196637 117




Assessment workshop for clinical teachers d1nSuo9sgiwnglsawoiaauifows:duna) MR nsnNNIAU 63

Observation and reflection

UANAZANHNAIU

(Portfolio)
VS

m:!mmwm'm

Observation-reflection part

* THE MOST CRITICAL PART OF PORTFOLIO

~

Active Observation and
experimentation reflection
L Abstract J
conceptualization
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Levels of reflection

* Descriptive reflection (Superficial reflection)
* Practical reflection (Middle level reflection)
* Critical reflection (Deep reflection)

Effective observation and reflection

* Proper and adequate time
* Safe and supportive environment
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Evaluation and feedback

* Summative
* Formative

Formative evaluation

* Less stress * Less cooperation
* Motivational support

* Feedback

* Enhances experiential learning
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Summative evaluation

Advantages Disadvantages

* Validity * More stress
* Acceptable reliability * Less stimulation in experiential
* Practical learning process

Summative evaluation process

Assessor grading 1

Portfolio reading process Assessor grading 2

Pre portfolio oral review Agreement on strengths and weaknesses

Oral review

Assessor grading 1

Post portfolio oral review .
P Assessor grading 2
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Summative evaluation process

Concensus on outcome grade By assessor 1 and 2

Group discussion Group of assesssors

RESULT

Successful portfolio

* Organization support
* Medical students
* MEDICAL TEACHERS

11
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Conclusions

* Characteristics of portfolio

* How to develop a successful portfolio
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Rating Scale

 Subjective rating of clinical skills and attitudes usually
require rating scale or checklist

Rating Scale Development — Rating scale: > 2 levels of score
— Checklist: Yes/No

@ndna loswdlFng
MPITARUANARS ALIZUNNIANARSATI TN ILNA

WMINEAY WIAR

2
Rater Errors Rater Errors
« Construct-irrelevance variance in Leniency/Severity )
. . . . — difference in the levels of severity between raters
performance _ratlngs that is associated with Rater inconsistency
raters’ behawor, not with the actual — instability of the level of severity within each rater
performance of ratees Halo
« Valid use of performance assessment - rz?ter’s tengency to let the r_ating of one trait influence
. . . d controlling of rater h.|s/r.1er ratings on other traits
;er?:rlges monitoring an 9 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- 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.

facet Rasch measurement: Part I. Journal of Applied Measurement, 4, 386-422.
3

s

Reducing Rater Errors Improving Raters

* Improving raters

1. Rater training
* Improving a rating instrument

2. Rater monitoring
3. Rater feedback

124
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Rating Instrument

* |tem
» Scale

Instrument A

1. How much time do you spend on homework?
A. 1 hour/day B. 2 hours/day
C. 3 hours/day D. 4 hours/day

2. The amount of homework for this course was ...
A.too little  B.reasonable C.too much

Writing Effective Items

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

Activity

Open a web browser

Go to http://socrative.com

Select [Student login]

In Room name, type in: IRAMANEERAT
Click [Join]

Type in your own name

a b ON -

Characteristics of A Good Scale

. Well-defined category

. Appropriate number of categories

. Proper handling of middle category
. Ordered

. Research-based

[
e Fanveds 3 st

Questions & Gomments

Cherdsaklramaneerat@gmail.com
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Group Work

* Wenansdeenuunlunlszifiu performance luFunlafléfienansdidouiendes

* dasunuiaue

—  uFum: tnAnw, dull, A1, Redannslszidiu
— ludssdu
(aneanuuy 10 wi)

(nainiaue nguaz 3 wi)
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Workplace-based
Assessment

dndna lasudlimd
NPAITVARUANARS ALMEUNNANARSATITIN LA
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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)
— Procedure based assessment (PBA)
— Case-based Discussion (CbD)
— Mulitsource Feedback (MSF)

WPBA: Characteristics

WnnnsusziinilvifiSewTudiSasin

fiseuanansazalvanasdusaiinlanasndaonafutieomn

WwnsdszifinlusdawiufuReueds

dszfiudls mnAnazuwnasldrsuwuasiinign
s

grgjenanedAtAenisilalemalienansdls feedback

WPBA: Strengths

Validity: assessment of “does” level
Identify 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 assessment: A guide for implementation, April 2010.

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 assessment: A guide for implementation, April 2010.

Mini-Clinical Evaluation Exercise

Winfinwuansnts approach dihesddluadiinnionadiag ansildsuns
daunanisallagaiansd

— Focused history taking

— Focused physical examination

— Making clinical diagnosis

— Develop a management plan
dhanluns approach gihe 15 wifisiasne musdaenslyd feedback an
81215680 5w

annsdlmzunuuAazinuzshe rating scale 1-9
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Direct Observation of
Procedural Skills (DOPS)

dszifiuinuzmsinvinanisluamsvhowiugihenss

Mini-CEX

snsdaoinaaunawmsivinanmsuddldnzuuusiae rating scale 1-6 azuuulu
usinsfifzasnisussiin

llﬁﬂ:ﬁmEIﬂ’]iﬁ’]ﬂ’]'iﬂi:lﬁ%rﬂEJFJ’]E!"I?E‘J’HR’]EIYhH I%VIR’]EJ'U%LIYI

usazwmanisldiaandone 15 wft uaz feedback 5 wi

madevmonns: endotracheal intubation, nasogastric tube
insertion, 1V injection, arterial blood sampling, etc.

opoooo32
oooorc

oooooa

fooboooo

H
H

Case-based Discussion (CbD)

dnAnwudengihe 2 sefinwnsguaiiawalianaisd

awnadfussfimden 1 2 fhetwievnsafne
Teandenvagiae

— Clinical assessment

— Investigations

— Treatment

— Follow-up and future plan

TnquszadiiioUssfiu clinical reasoning skills

mseAunegiheusazseldizarlaiviu 20 wiil uass

feedback 5 w1t

CbD Procedure-Based Assessment (PBA)

A form of workplace-based assessment

An assessor completes the form based on
observation of a trainee performs a surgical
procedure

Six domains: consent, pre-operative planning,
exposure and closure, intraoperative technique,
postoperative management

Two groups of items: general items, task-specific
items

Binary rating: satisfactory, unsatisfactory

OD0DDOC

fiooooc

Marriott J et al. Evaluation of procedure-based assessment for assessing trainees’ skills in the operating theatre.
BJS 2011; 98: 450-7.
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WPBA Guidelines WPBA Guidelines (2)
» The purpose of WPBA must be clear to both trainers and « Setting up the WPBA
trainees — Environment: constructive environment, low ratings are
— Formative acceptable
— Summative — A framework to support trainees in planning WPBA
+ Transparent mapping of WPBA to the curriculum is — Multiple assessments by a range of assessors
essential * Roles of assessors
— Training
— Provide written records of feedback
General Medical Council. Workplace based assessment: A guide for implementation, April 2010.

WPBA Guidelines (3)

Roles and responsibilities of trainees
— Monitor their own progress

Summary

Workplace-based assessment
— Strengths and limitations
— Pay attention to feedback — Examples of WPBA
* Quality management

— WPBA Guidelines
— Constant monitoring of the implementation of WPBA

"l have failed many times,
and that's why | am a success."

Michael Jordan
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Workplace-based assessment as an
educational tool: AMEE Guide No. 31

JOHN NORCINI" & VANESSA BURCH?

"Foundation for Advancement of International Medical Education and Research, Philadelphia, USA, 2Ur1iversity of Cape Town,
South Africa

Abstract

Background: There has been concern that trainees are seldom observed, assessed, and given feedback during their workplace-
based education. This has led to an increasing interest in a variety of formative assessment methods that require observation and
offer the opportunity for feedback.

Aims: To review some of the literature on the efficacy and prevalence of formative feedback, describe the common formative
assessment methods, characterize the nature of feedback, examine the effect of faculty development on its quality, and summarize
the challenges still faced.

Results: The research literature on formative assessment and feedback suggests that it is a powerful means for changing the
behaviour of trainees. Several methods for assessing it have been developed and there is preliminary evidence of their reliability
and validity. A variety of factors enhance the efficacy of workplace-based assessment including the provision of feedback that is
consistent with the needs of the learner and focused on important aspects of the performance. Faculty plays a critical role and
successful implementation requires that they receive training.

Conclusions: There is a need for formative assessment which offers trainees the opportunity for feedback. Several good methods
exist and feedback has been shown to have a major influence on learning. The critical role of faculty is highlighted, as is the need

for strategies to enhance their participation and training.

Introduction

For just over two decades leading educationists, including
medical educators, have highlighted the intimate relationship
between learning and assessment. Indeed, in an educational
context it is now argued that learning is the key purpose of
assessment (van der Vleuten 1996; Gronlund 1998, Shepard
2000). At the same time as this important connection was being
stressed in the education literature; there were increasing
concerns about the workplace-based training of doctors.
A study by Day et al. (1990) in the United States documented
that the vast majority of first-year trainees in internal medicine
were not observed more than once by a faculty member in a
patient encounter where they were taking a history or doing a
physical examination. Without this observation, there was no
opportunity for the assessment of basic clinical skills and, more
importantly, the provision of feedback to improve performance.

As one step in encouraging the observation of performance
by faculty, the American Board of Internal Medicine proposed
the use of the mini-Clinical Evaluation Exercise (mini-CEX)
(Norcini et al. 1995). In the mini-CEX, a faculty member
observes a trainee as he/she interacts with a patient around a
focused clinical task. Afterwards, the faculty member assesses
the performance and provides the trainee feedback. It was
expected that trainees would be assessed several time
throughout the year of training with different faculty and in
different clinical situations.

Practice points

e The research literature on work-based formative assess-
ment and feedback suggests that it is a powerful means
for changing the behaviour of learners.

e Several formative assessment methods have been
developed for use in the workplace and there is
preliminary data evidence of their reliability and validity.

e The efficacy of feedback is enhanced if it is consistent
with the needs of the learner, focuses on important
aspects of the performance in the work-place, and has
characteristics such as being timely and specific.

e Faculty development is critical to the quality and
effectiveness of formative assessment.

e Strategies to encourage the participation of faculty are
critical to the successful implementation of formative
assessment.

An advantage of the mini-CEX and other workplace-based
methods is that they fulfil the three basic requirements for
assessment techniques that facilitate learning (Frederiksen
1984; Crooks 1988; Swanson et al. 1995; Shepard 2000):(1) The
content of the training programme, the competencies expected
as outcomes, and the assessment practices are aligned (2)
Trainee feedback is provided during and/or after assessment

Correspondence: John Norcini, Foundation for Advancement of International Medical Education and Research (FAIMER) 4th Floor 3624 Market St,
Philadelphia PA 19104, USA. Tel: 1 215 823 2170; fax: 1 215 386 2321; email: JNorcini@faimer.org

ISSN 0142-159X print/ISSN 1466-187X online/07/09-100855-17 © 2007 Informa UK Ltd.
DOI: 10.1080/01421590701775453
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events;(3) Assessment events are used strategically to steer
trainee learning towards the desired outcomes. Over the past
several years there has been growing interest in workplace-
based assessment and additional methods have been (re)in-
troduced to the setting of clinical training (National Health
Service 2007).

Previous publications have focused on the advantages
and disadvantages of workplace-based methods from the
perspective of assessment alone (Norcini 2007). In this role,
the methods are best thought of as analogous to classroom
tests and they have much strength from this perspective.
However, it is difficult to assure equivalence across institutions
and the observations of faculty may be influenced by the
stakes and their relationships with trainees. Consequently,
their use faces challenges as national high stakes assessment
devices.

Perhaps more importantly, workplace-based assessment
can be instrumental in the provision of feedback to trainees to
improve their performance and steer their learning towards
desired outcomes. This paper focuses on the use of the
methods for this purpose and it is divided into five sections.
The first section briefly reviews the literature on the efficacy
and prevalence of formative assessment and feedback. This is
followed by a section that describes some of the more
common methods of work-based assessment. The third
section concentrates on feedback and it is explored from the
perspective of the learner, its focus, and which characteristics
make it effective in the context of formative assessment.
Faculty play a key role in the successful implementation of
formative assessment, so the fourth section describes strategies
to encourage their participation and training to improve their
performance. In the closing section we draw attention to the
challenges faced by medical educators implementing forma-
tive assessment strategies in routine clinical teaching practice.

Efficacy and prevalence of
formative assessment and
feedback

The purpose of formative assessment and feedback

Formative assessment is not merely intended to assign grades
to trainee performance at designated points in the curriculum;
rather it is designed to be an ongoing part of the instructional
process and to support and enhance learning (Shepard 2000).
Clearly, feedback is a core component of formative assessment
(Sadler 1989), central to learning, and at ‘the heart of medical
education’ (Branch & Paranjape 2002). In fact, it is useful to
consider feedback as part of an ongoing programme of
assessment and instruction rather than a separate educational
entity (Hattie & Timperley 2007).

Feedback promotes student learning in three ways (Gipps
1999, Shepard 2000):

e it informs trainees of their progress or lack thereof;

e it advises trainees regarding observed learning needs and
resources available to facilitate their learning; and

e it motivates trainees to engage in appropriate learning
activities.

856

Efficacy of feedback

Given these presumed benefits, it is appropriate to ask
whether there is a body of research supporting the efficacy
of feedback in changing trainees’ behaviour. Most compelling
is a synthesis of information on classroom education by Hattie
which included over 500 meta-analyses involving 1,800 studies
and approximately 25 million students (Hattie 1999). He
demonstrated that the typical effect size (ES) of schooling on
overall student achievement is about 0.40 (i.e. it increases the
mean on an achievement test by 0.4 of a standard deviation).
Using this as a benchmark or ‘gold standard” on which to judge
the various factors that affect performance, Hattie summarized
the results of 12 meta-analyses that specifically included the
influence of feedback. The feedback effect size was 0.79,
which is certainly very powerful, and among the four biggest
influences on achievement. Hattie also found considerable
variability based on the type of feedback, with the largest
effect being generated by the provision of information around
a specific task.

Data to answer the question about the efficacy of
feedback are much more limited in the domain of medical
education but a recent meta-analysis by Veloski and collea-
gues looked at its effect on clinical performance (Veloski et al.
2006). Of the 41 studies meeting the criteria for inclusion,
74% demonstrated a positive effect for feedback alone.
When combined with other educational interventions, feed-
back had a positive effect in 106 of the 132 (77%) studies
reviewed.

A recent paper by Burch and colleagues reports on the
impact of a formative assessment strategy implemented in a
4th year undergraduate medical clerkship programme (Burch
et al. 2000). In this paper, students who engaged in an average
of 6 directly observed clinical encounters during a 14-week
clerkship reported that they more frequently undertook
blinded patient encounters (McLeod & Meagher 2001) in
which they did not consult the patient records before
interviewing and examining the patient. Prior to implementing
the formative assessment programme, students traditionally
interviewed and examined patients only after consulting
patient records. In addition they reported that they read
more frequently on topics only relevant to patients clerked in
the ward. While this paper provides information on self-
reported learning behaviour changes, it does suggest that
formative assessment may have the potential to strategically
direct student learning by reinforcing desirable learning
behaviour (Gibbs 1999).

A recent publication by Driessen and van der Vleuten
(2000) support the findings reported by Burch. In their study
they introduced a portfolio of learning assignments as an
educational tool in a legal skills training programme compris-
ing tutorials which were poorly attended and for which
students did not adequately complete the required pre-tutorial
work. The portfolio assignments, such as writing a legal
contract or drafting a legislative document, were reviewed by
peers and the tutor prior to being used as the teaching basis for
subsequent skills training sessions. This educational interven-
tion resulted in a twofold increase in time spent preparing for
skills training sessions.
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Prevalence of feedback

It is clear from these data that formative assessment and
feedback have a powerful influence on trainee performance.
However, there is a significant gap between what should be
done and ‘on the ground’ practice. Lack of assessment and
feedback, based on observation of performance in the
workplace, is one of the most serious deficiencies in current
medical education practice (Holmboe et al. 2004; Kassebaum
& Eaglen 1999). Indeed, direct observation of trainee
performance appears to be the exception rather than the rule.

In a survey of 97 United States medical schools, accredited
between 1993 and 1998, it was found that structured, observed
assessments of students’ clinical abilities were done across
clinical clerkships for only 7.4% to 23.1% of medical students
(Kassebaum and Eaglen 1999). A more recent survey of
medical graduates found that during any given core clerkship,
17% to 39% of student were not observed performing a clinical
examination (Association of American Medical Colleges 2004).
Likewise, Kogan & Hauer (2006) found that only 28% of
Internal Medicine clerkships included an in-course formative
assessment strategy involving observation of student perfor-
mance in the workplace setting. Outside the US, Daelmans
et al. (2004) reported that over a 6-month period, observation
of trainee performance occurred in less than 35% of
educational events in which observation and the provision of
feedback could have taken place.

Unfortunately the situation is no better in postgraduate
training programmes. In one study, 82% of residents reported
that they engaged in only one directly observed clinical
encounter in their first year of training; far fewer (32%)
engaged in more than one encounter (Day et al. 1990). In
another survey of postgraduate trainees 80% reported never or
only infrequently receiving feedback based on directly
observed performance (Isaacson et al. 1995).

Not only is assessment of directly observed performance
infrequently done as part of routine educational practice, but
the quality of feedback, when given, may be poor. Holmboe
colleagues evaluated the type of feedback given to residents
after mini-CEX encounters and observed that while 61% of
feedback sessions included a response from the trainee to the
feedback, only 34% elicited any form of self-evaluation by the
trainee. Of greatest concern, however, was the finding that
only 8% of mini-CEX encounters translated into a plan of
action (Holmboe et al. 2004a). The paper by Holmboe and
colleagues suggests that there are key reasons why clinician-
educators fail to give trainees effective feedback (see Box1):

In addition to finding that trainee observation and feedback
is infrequently given and often of limited value, it has also
been noted that the faculties’ assessment of trainee perfor-
mance may be less than completely accurate. Noel and
colleagues found that faculty failed to detect 68% of errors
committed by postgraduate trainees when observing a
videotape scripted to depict marginal competence (Noel
et al. 1992). The use of checklists prompting faculty to look
for specific skills increased error detection from 32% to 64%. It
was, however, noted that this did not improve the accuracy of
assessors. Approximately two thirds of faculty still scored the
overall performance of marginal postgraduate trainees as

Box 1. Key reasons why clinician-educators fail to give trainees

effective feedback.

Current in-vivo assessment strategies such as the mini-CEX may be
focusing on assessment of performance at the expense of providing
adequate feedback.

The scoring sheets currently used for in-vivo assessment events provide
only limited space for recording comments thereby limiting feedback
given.

Clinician-educators do not fully appreciate the role of feedback as a
fundamental clinical teaching tool.

Clinician-educators may not be skilled in the process of providing high
quality feedback.

satisfactory or superior. Similar observations attesting to the
poor accuracy of faculty observations have been made
elsewhere (Herbers et al. 1989; Kalet et al. 1992).

Based on the infrequency with which trainees are observed
and problems with the quality of the feedback they receive, it
is fair to ask whether observation of trainee performance is an
outdated approach to medical training and assessment. The
critical question, therefore, is whether clinical interviewing and
examination skills are still relevant to clinical practice such that
faculty should be trained to properly observe performance and
provide effective, useful feedback.

Feedback in relation to history and physical
examination

Despite major technological advances, the ability to compe-
tently interview and examine patients remains one of the
mainstays of clinical practice (Holmboe et al. 2004). Data
gathered over the past 30 years highlight the critical
importance of these skills. In 1975 Hampton and colleagues
demonstrated that a good medical history produced the final
clinical diagnosis in 82% of 80 patients interviewed and
examined. In only one of 80 cases did laboratory tests provide
the final diagnosis not made by history or physical examina-
tion (Hampton et al. 1975).

Technological advances over the past two decades have
not made the findings of this study irrelevant. In 1992 Peterson
and colleagues showed that among 80 patients presenting for
the first time to a primary care clinic, the patient’'s history
provided the correct final diagnosis in 76% of cases (Peterson
etal. 1992). Even more recently, an autopsy study of 400 cases
showed that the combination of a history and physical
examination produced the correct diagnosis in 70% of cases.
Diagnostic imaging studies successfully indicated the correct
diagnosis in only 35% of cases (Kirch & Schafii 1996).

Beyond diagnostic accuracy, physician-patient communi-
cation is a key component of health care. In a review of the
literature, Beck et al. (2002) found that both verbal behaviours
(e.g., empathy, reassurance and support) and nonverbal
behaviours (e.g., nodding, forward lean) were positively
associated with patient outcomes. Likewise, a study by Little
et al. (2001) found that the patients of doctors who took a
patient-centred approach were more satistied, more enabled,
had greater symptom relief, and had lower rates of referral.

The ability to competently interview a patient and
perform a physical examination thus remains the cornerstone
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of clinical practice. The ability of faculty to accurately observe
tasks
feedback is therefore one of the most important aspects of

trainees performing these and provide effective
medical training. Although methods such as standardised
patients certainly provide complementary assessment and
feedback information, they cannot replace the central role

of observation by faculty.

Formative assessment methods

A number of assessment methods, suitable for providing
feedback based on observation of trainee performance in the
workplace, have been developed or regained prominence
over the past decade. This section provides a brief description
of the essential features of some of them including:

Mini-Clinical Evaluation Exercise (mini-CEX);
Clinical Encounter Cards (CEQC);

Clinical Work Sampling (CWS);

Blinded Patient Encounters (BPE);

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

MultiSource Feedback (MSF).

Mini-clinical evaluation exercise (mini-CEX)

As described above, the mini-CEX (Figure 1, Source:
www.hcat.nhs.uk) is an assessment method developed in the
United States (US) that is now in use in a number of institutions
around the world. It requires trainees to engage in authentic
workplace-based patient encounters while being observed by
faculty members (Norcini et al. 1995). Trainees perform clinical
tasks, such as taking a focused history or performing relevant
aspects of the physical examination, after which they provide a
summary of the patient encounter along with next steps (e.g.,
a clinical diagnosis and a management plan).

These encounters can take place in a variety of workplace
settings including inpatient, outpatient, and emergency depart-
ments. Patients presenting for the first time as well as those
returning for follow up visits are suitable encounters for the
mini-CEX. Not surprisingly, the method lends itself to a wide
range of clinical problems including: (1) presenting complaints
such as chest pain, shortness of breath, abdominal pain,
cough, dizziness, low back pain; or (2) clinical problems such
as arthritis, chronic obstructive airways disease, angina,
hypertension and diabetes mellitus (Norcini et al. 2003).

In the original work, each aspect of the clinical encounter is
scored by a faculty member using a 9—point rating scale where
1-3 is unsatisfactory, 4-6 is satisfactory and 7-9 is superior.
The parameters evaluated include: interviewing skill, physical
examination, professionalism, clinical judgement, counselling,
organization and efficiency, and overall competence. Different
scales and different parameters have been used successfully in
other settings (e.g., National Health Service).

The core purpose of the assessment method is to provide
structured feedback based on observed performance. Each
patient encounter takes roughly 15 minutes followed by 5-10
minutes of feedback. Trainees are expected to be evaluated
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several times with different patients and by different faculty
members during their training period.

This assessment tool has been shown to be a reliable way
of assessing postgraduate trainee performance provided there
is sufficient sampling. Roughly 4 encounters are sufficient to
achieve a 95% confidence interval of less than 1 (on the
9-point scale) and approximately 12-14 are required for a
reliability coefficient of 0.8 (Norcini et al. 1995, 2003; Holmboe
et al. 2003).

In addition to the postgraduate setting, the mini-CEX has
been successfully implemented in undergraduate medical
training programmes (Hauer 2000; Kogan et al. 2003; Kogan
& Hauer 20006). In this context, the period of observation and
feedback is often longer, ranging from 30-45 minutes (Hauer
2000; Kogan et al. 2002).

There is a growing body of evidence supporting the validity
of the mini-CEX. Kogan et al. (2002, 2003) found that mini-CEX
performance was correlated with other assessments collected
as part of undergraduate training. Faculty ratings of videotapes
of student-standardized patient encounters, using the mini-
CEX forms, were correlated with the checklist scores and
standardized patient ratings of communication skills (Boulet
et al. 2002). In postgraduate training, mini-CEX performance
was correlated with a written in-training examination and
routine faculty ratings (Durning et al. 2002). Holmboe et al.
(2004) found that, using the mini-CEX form, they could
differentiate amongst videos, scripted to represent different
levels of ability. Finally, et al. (2006) found that mini-CEX
scores were correlated with the results of a Royal College oral
examination.

Clinical encounter cards (CEC)

The CEC system, developed at McMaster University in Canada
(Hatala & Norman 1999) and subsequently implemented in
other centres (Paukert et al. 2002), is similar to the mini-CEX.
The basic purpose of this assessment strategy is also to score
trainee performance based on direct observation of a patient
encounter. The encounter card system scores the following
dimensions of observed clinical practice: history-taking,
physical examination, professional behaviour, technical skill,
case presentation, problem formulation (diagnosis) and
problem solving (therapy). Each dimension is scored using
a 6-point rating scale describing performance as 1: unsatisfac-
tory, 2: below the expected level of student performance, 3: at
the expected level of student performance, 4: above the
expected level of student performance, 5: outstanding student
performance, and 6: performance at the level of a medical
graduate.

In addition to capturing the quality of the performance, the
4x 6 inch score cards also provide space for assessors to
record the feedback given to the trainee at the end of the
encounter.

This system has been shown to be a feasible, valid, and
reliable measure of clinical competence, provided that a
sufficient number of encounters (approximately 8 encounters
for a reliability coefficient of 0.8 or more) are collected (Hatala
& Norman 1999). Moreover, introduction of the system was
found to increase student satisfaction with the feedback
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Mini-Clinical Evaluation Exercise (CEX) - F1 Version

I_ Please refer to www.hcat.nhs.uk for guidance on this form and details of expected competencies for F1
| Please complete the questions using a cross: g Please use black ink and CAPITAL LETTERS

Doctor's

Surname

Forename

GMC Number: GMC NUMBER MUST BE COMPLETED

Clinical setting: A&E OPD In-patient Acute Admission GP Surgery

] ] L] ] ]
Airwa ;
Clinical problem Breathi\rlw{_:j CirELYI‘aS{ion Gastro  Neuro Pain ;sefahvl
il O 'O O 0O O Oothr
New FU Focus of clinical History Diagnosis Management  Explanation

New or FU: ] [l | encounter: L] L] L] L]

Number of times patient 0 -4 59  >10  complexity Low Average High

seen before by trainee: ] ] ] ] of case: ] ] ]

Assessor's Consultant GP SpR SASG SHO Other

position: | ] ]

Number of previous mini-CEXs 0 1 2 3 4 5-9 >9

observed by assessor with any trainee: O ] ] O ] ] O

£ Borderline Meets

Ple_ase grade the fOIIO‘_ng areas Below expectations for F1  expectations for Above expectations u/C*

using the scale below: for F1 completion  completion F1 completion for F1 completion
1. History Taking Il O ] Ol O] O ]
2. Physical Examination Skills ] J O ] ] [] ]
3. Communication Skills ] O ] ] ] ] O]
4. Clinical Judgement ] [] ] ] ] ] L]
5. Professionalism |:| D D D D D D
6. Organisation/Efficiency L] ] ] L] L] ] L]
7. Qverall clinical care |:| D D |:| |:| D D

*U/C Please mark this if you have not cbserved the behaviour and therefore feel unable to comment.
Anything especially good? Suggestions for development

Agreed action:

Have you had training in the use of this assessment tool?: [ | Faceto-Face [ | HaveReadGuidelines [] web/CDrom

Assessor's Signature: Time taken for observation:
Date (mm/yy): (in minutes)
M M Y Y
___________________________________ / Time taken for feedback:
Assessor's Surname (in minutes)

Assessor's registration number:

Please note: Failure of return of all completed forms to your administrator is a probity issue ||I‘ |‘| ‘ |I| I||I | u ”I| |I ||I|
b Acknowledgements: Adapted with permission from American Board of Internal Medicine

Figure 1. Mini-clinical evaluation exercise form. Source: www.hcat.nhs.uk.
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process (Paukert et al. 2002) and to have modest correlations
with other forms of assessment (Richards et al. 2007).

Clinical work sampling (CWS)

This assessment method, developed in Canada, is also based on
direct observation of clinical performance in the workplace
(Turnbull et al. 2000). The method requires collection of data
concerning specific patient encounters for a number of different
domains either at the time of admission (admission rating form)
or during the hospital stay (ward rating form). These forms are
completed by faculty members directly observing trainee
performance. The domains assessed by faculty include:
communication skills, physical examination skills, diagnostic
acumen, consultation skills, management skills, interpersonal
behaviour, continued learning skills and health advocacy skills.
Not all skills are evaluated on each occasion.

Trainees are also assessed by ward nursing staff (using the
multidisciplinary team rating form) and the patients (using the
patient rating form) who are in the care of the trainees. These
rating forms, also completed on the basis of directly observed
behaviour, require a global assessment and ratings of the
following domains: therapeutic strategies, communications
skills, consultation with other health care professionals,
management of resources, discharge planning, interpersonal
relations, collaboration skills, and health advocacy skills and
professionalism.

All rating forms use a 5-point rating scale ranging from
unsatisfactory to excellent performance. This assessment
method has also been shown to be valid and reliable provided
a sufficient number (approximately 7 encounters for a
reliability coefficient of 0.7) of encounters are observed
(Turnbull et al. 2000).

A later study found that the CWS strategy could be adapted
to radiology residency using a handheld computerised device
(Finlay et al. 2006). Compliance with voluntary participation
was not as great as expected but this evaluation format
included the opportunity to discuss performance at the time of
data entry, rather than at the end of rotation. The investigators
found the method less useful for summative purposes
although the sample size was small (N=14).

Blinded patient encounters

This formative assessment method is based on the same
principle as the three assessment methods already mentioned.
It is unique, however, in that it forms part of undergraduate
bedside teaching sessions. (Burch et al. 2006). Students, in
groups of 4-5, participate in a bedside tutorial. It starts with a
period of direct observation in which one of the students in the
group is observed performing a focused interview or physical
examination as instructed by the clinician educator conducting
the teaching session. Thereafter the student is expected to
provide a diagnosis, including a differential diagnosis, based
on the clinical findings.

The patient is unknown to the student, hence the term
‘blinded’ patient encounter (McLeod & Meagher 2001). This
type of patient encounter has the advantage of safely allowing
the trainee to practice information gathering, hypothesis
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generation, and problem solving without access to the
workup by more senior doctors.

After the presentation, the session focuses on demonstrat-
ing the important clinical features of the case as well as
discussing various issues, for example appropriate investiga-
tion and treatment relevant to the patient’s presenting clinical
problem. It concludes with a feedback session in which the
student receives personal private advice about his/her
performance.

Feedback is provided using a 9-point rating scale for
assessment of clinical interviewing and examination skills
as well as clinical reasoning skills. The rating scale ranges from
1-3 for poor performance, 4-6 for adequate performance and
7-9 for good performance. Space is provided on the score
sheet to add other written comments. Students keep the score
sheets which are only used for feedback purposes.

Direct observation of procedural skills (DOPS)

This assessment method (Figure 2, Source: www.hcat.nhs.uk),
developed in the UK, focuses on evaluating the procedural
skills of postgraduate trainees by observing them in the
workplace setting (Wragg et al. 2003). Just as in CWS and the
Encounter Card Assessment systems, trainees’ performance is
scored using a 6-point rating scale where 1-2 is below the
expected level of competency, 3 reflects a borderline level of
competency, 4 meets the expected level of competency and 5-6
are above the expected level of competency. The assessment
procedure is generally expected to require 15 minutes of
observation time and 5 minutes dedicated to feedback.

Trainees are provided with a list of commonly performed
procedures for which they are expected to demonstrate
competence such as endotracheal intubation, nasogastric
tube insertion, administration of intravenous medication,
venepuncture, peripheral venous cannulation and arterial
blood sampling. They are assessed by multiple clinicians on
multiple occasions throughout the training period.

This method of procedural skills assessment is not limited
to postgraduate training programmes. Paukert and colleagues
have included basic surgical skills to be mastered by under-
graduate students in their clinical encounter card system
(Paukert et al. 2002).

Although DOPS is similar to procedural skills log books, the
purpose and nature of these methods differ significantly. The
recording of procedures is common to both of them, but log
books are usually designed to ensure that trainees have simply
performed the minimum number required to be considered
competent. The provision of structured feedback based on
observation of a performance is not necessarily part of the log
book process. Moreover, the procedure is not necessarily
performed under direct observation and little feedback, if any,
is expected to be given. In contrast, DOPS ensures that trainees
are given specific feedback based on direct observation so as
to improve their procedural skills.

Case-based discussion (CbD)

This assessment method is an anglicised version of Chart-
Stimulated Recall (CSR) developed for use by the American
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Direct Observation of Procedural Skills (DOPS) - F1 Version

I_ Please refer to www.hcat.nhs.uk for guidance on this form and details of expected competencies for F1l
| Please complete the questions using a cross: E Please use black ink and CAPITAL LETTERS

Doctor's

Surname

Forename

GMC Number: GMC NUMBER MUST BE COMPLETED
Clinical setting: AI_ElE %D In-patient Acute Admission GP Surgery

L] L] ]
Procedure Number: Other
Consultant GP SpR SASG AHP Nurse Specialist Nurse
Assessor's ] | ] O ] ]
Resitan: [] other (please specify)
Number of previous DOPS observed by 0 1 2 3 4 5-9 >9
assessor with any trainee: L] L] ] L] L] L] ]
Number of times procedure 0 1-4 5-9 >10 Difficulty of Low Average High
performed by trainee: D |:| |:J |:| procedure:
. Borderline Meets

Ple_ase grade the fOllO\.NIng areas Below expectations for F1  expectations for Above expectations u/C*
using the scale below: for F1 completion  completion F1 completion for F1 completion

1. Demonstrates understanding of indications,
relevant anatomy, technique of procedure D D D D D D

O

2. Obtains informed consent

3. Demonstrates appropriate preparation
pre-procedure

4. Appropriate analgesia or safe sedation
5. Technical ability
6. Aseptic technique

7. Seeks help where appropriate
8. Post procedure management
9. Communication skills

10. Consideration of patient/professionalism

Ooogdongogdodn
oo o odg
Oogogonogd g
OO00o00o0o0od oo
oo ogdg
Ooogonoogdodg
Hi N N} N JH] N JN] = N} B

11. Overall ability to perform procedure

*U/C Please mark this if you have not observed the behaviour and therefore feel unable to comment.
Please use this space to record areas of strength or any suggestions for development.

Have you had training in the use of this assessment tool?: [_] Faceto-Face [ | HaveReadGuidelines  [_] Web/CDrom

Assessor's Signature: Time taken for observation:

Date (mmfyy): (in minutes)
M M ¥ Y
................................... / Time taken for feedback:
Assessor's Surname (in minutes)

Assessor's registration number:

L Please note: Failure of return of all completed forms to your administrator is a probity issue ||| |||‘ | I||I ||| | |||I | || Il‘ I‘ —I

Figure 2. Directly observed procedural skills form. Source: www.hcat.nhs.uk.
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Board of Emergency Medicine (Maatsch et al. 1983). It is
currently part of the Foundation Programme implemented for
postgraduate training in the UK National Health Service.
In CbD, the trainee selects two case records of patients in
which they had made notes and presents them to an assessor.
The assessor selects one of the two for discussion and explores
one or more aspects of the case, including: clinical assessment,
investigation and referral of the patient, treatment, follow-up
and future planning, and professionalism (Figure 3, Source:
www.mmc.nhs.uk). Since the case record is available at the
time of assessment, medical record keeping can also be
assessed by the examiner.

This type of performance assessment focuses on evaluating
the clinical reasoning of trainees so as to understand the
rationale behind decisions made in authentic clinical practice.
As with other assessment methods described, each encounter
is expected to last no more than 20 minutes, including
5 minutes of feedback. Trainees are expected to engage in
multiple encounters with multiple different examiners during
the training period.

There are several studies supporting the validity of this
measure. Maatsch et al. 1983) collected several assessments for
a group of practicing doctors eligible for recertification in
Emergency Medicine. They found that CbD correlated with a
number of the other measures, including chart audit. The score
distribution and pass-fail results were consistent with scores on
initial certification, ten years earlier. As importantly, CbD was
considered the most valid of the measures by the practicing
doctors participating in the study.

A study by Norman and colleagues compared a volunteer
group of doctors to those referred for practice difficulties
(Norman et al. 1989). CbD was highly correlated with a
standardised patient examination and with an oral examina-
tion. More importantly, it was able to separate the volunteer
group from the doctors who were referred. Likewise, Solomon
et al. (1990) collected data from several different assessments
on practicing doctors eligible for recertification. CbD was
correlated with the oral examination as well as written and oral
exams administered 10 years earlier.

MultiSource feedback (MSF)

More commonly referred to as 360-degree assessment, this
method represents a systematic collection of performance data
and feedback for an individual trainee, using structured
questionnaires completed by a number of stakeholders. The
assessments are all based on directly observed behaviour
(Wragg et al. 2003) but they differ from the methods presented
above in that they reflect routine performance, rather than
performance during a specific patient encounter.

Although there are a number of different ways of conducting
this form of assessment, the mini-peer assessment tool (mini-
PAT) that has been selected for use in the Foundation
Programme in the UK is a good example. Trainees nominate 8
assessors including senior consultants, junior specialists, nurses
and allied health service professionals. Each of the nominated
assessors receives a structured questionnaire (Figure 4) which is
completed and returned to a central location for processing.
Trainees also complete self-assessments, using the same
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questionnaires, and submit these for processing. The categories
of assessment include: good clinical care, maintaining good
clinical practice, teaching and training, relationships with
patients, working with colleagues and an overall assessment.

The questionnaires are collated and individual feedback is
prepared for trainees. Data are provided in a graphic form
which depicts the mean ratings of the assessors and the national
mean rating. All comments are included verbatim, but they
remain anonymous. Trainees review this feedback with their
supervisor and together work on developing an action plan.
This process is repeated twice yearly during the training period.

This method is widely used in industry and business, but has
also been found to be useful in medicine. Applied to practicing
doctors, it was able to distinguish certified from non-certified
internists and the results were associated with performance on a
written examination (Ramsey et al. 1989; Wenrich et al. 1993).
In a follow-up study, two subscales were identified—one
focused on technical/cognitive skills and the other focused on
professionalism (Ramsey et al. 1993). Written examination
performance was correlated with the former but not the latter.

Multisource feedback has been applied to postgraduate
trainees as well as practicing doctors. The Sheffield Peer
Review Assessment Tool, which is the full scale version of
mini-PAT as shown in Figure 4 (Source: www.mmc.nhs.uk),
was studied with paediatricians and found to be feasible and
reliable (Archer et al. 2005). It also separated doctors by grade
and tended to be insensitive to potential biasing factors such as
the length of the working relationship. Whitehouse et al.
(2002) also applied multisource feedback to postgraduate
trainees with reasonable results.

Finally, this form of assessment has also been used
successfully with medical students (Arnold et al. 1981, Small
et al. 1993). Both positive and negative reports from peers
have influenced academic actions.

Overall, reasonably reliable results can be achieved with
the assessments of 8 to 12 peers.

Nature of the feedback

For the purpose of this discussion, feedback can be conceptua-
lised as ‘information provided by an agent (teacher, peer, self,
elc.) regarding aspects of oné's performance or understanding
(Hattie & Timperley 2007). This information can be used by the
learner to ‘confirm, add to, overwrite, tune or restructure
information in memory, whether that information is domain
knowledge, meta-cognitive knowledge, belief about self and
tasks or cognitive tactics and strategies (Winnie & Butler 1994).
The main purpose of feedback is, therefore, to reduce the
discrepancy between current practices or understandings and
desired practices or understandings (Hattie & Timpetrley 2007).

Perspective of the learner

In order for feedback to fulfil this purpose, it needs to address
three fundamental questions for the learner:

e Where am I going?
e How am I going?
e Where to next?
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Please refer to curriculum at www.mmec.nhs.uk for details of expected competencies for F1 and F2 _I
Case-based Discussion (CbD) - F2 Version

| Please complete the questions using a cross: Please use black ink and CAPITAL LETTERS |
Doctor's Surname |
Foreneme | L L LTI
GMC Number: GMC NUMBER MUST BE COMPLETED
Clinical setting: A&E OPD In-patient Acute Admission GP Surgery
O O
. Airway/ Cvs/ Psych/
Clinical problem Pain  graathing Circulation Behav — VeUr Gastro
category: O ] [} (| | | Other‘
Focus of clinical Medical Record Keeping Clinical Assessment Management Professionalism
encounter: O O O O
Complexity of Low Average High Assessor's Consultant SpR GP
case: O O ﬂ position: O |E| O
2 Meets
Please grade the following Sxpeckating
= - Below expectations  Borderline for for F2 Above expectations
Akeas Laing the scale below: for F2 completion F2 completion completion  for F2 completion ujcx
1 2 3 4 5 6
1 Medical record keeping 0O O O 0O O 0O O
2 Clinical assessment O | O O O O O
3 Investigation and referrals O O O O O O |
4  Treatment Il Il ] Il Il Il Il
5  Follow-up and future planning O O O O O O O
6 Professionalism O O ] O O O O
7 Overall clinical judgement O O O O O O |
*U/C Please mark this if you have not observed the behaviour and therefore feel unable to comment.
Anything especially good? Suggestions for development
Agreed action:
Not at all Highly
Trainee satisfaction with CbD 10 2] 3 4 | 6] 70 s s 0[]
Assessor satisfaction with CbD 10 2] 3 4[] 5[] 6] 7] s o[ 10
What training have you had in the [] Have Read Guidelines [] Face-to-Face Time taken for discussion:
: . in minutes
use of this assessment tool?: [] Web/CD rom ( )
Assessor's Signature: . |:|:|
Dete: Time taken for feedback:
| | | / | | ‘ / | | | (in minutes)
e e s e e Sl s
Assessor's GMC Number | | | | I | | EIEMI&

Failure of return of all completed forms to your administrator is a

| probity issue 2466400642 I

Figure 3. Case-based assessment form. Source: www.mmc.nhs.uk.
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I Please refer to curriculum at www.mmc.nhs.uk for details of expected competencies for F1 and F2

mini-PAT (Peer Assessment Tool) - F1 Version

| Please complete the questions using a cross: < Please use black ink and CAPITAL LETTERS |
Doctor's Surname
Forename
GMC Number: | | | | | I | |
Meets
- Below expectations  Borderline for expectations  Above expectations u/c*
How dO' you r-ate this for F1 completion F1 completion for F1 for F1 completion
Doctor in their: . , ;5 Sampietion
1 Ability to diagnose patient problems O O O O O O O
2 Ability to formulate appropriate | J ] J N i |
management plans
3 Awareness of their own limitations O O O | O O O
4 Ability to respond to psychosocial | Il O O | | |
aspects of iliness
5 Appropriate utilisation of resources O (| | | | | O
e.g. ordering investigations
6 Ability to manage time effectively / | Il Il Il Il |
prioritise
7 Technical skills (appropriate to O O O O O O O
current practicei
8 Willingness and effectiveness O O O O | O O
when teaching/training colleagues
9 Communication with patients | O O O O O O
10 Communication with carers O O O | | I 0
and/or family
11 Respect for patients and their 0 O O 0 O 0 0

right to confidentiality

12 Verbal communication with O (| O O O O O
colleagues
13 Written communication with O O O O O O O
colleagues
14 Ability to recognise and value the O O O O O O O
contribution of others
15 Accessibility/Reliability O O O O O O O
16 Overall, how do you rate this O O O O O O O
doctor compared to a doctor
ready to complete F1 training?
Do you have any concerns about this doctor's probity or health? |:] Yes |:| No

If yes please state your concerns:

l *U/C Please mark this if you have not observed the behaviour and therefore feel unable to comment. 6927534062 I

Figure 4. Mini-peer assessment questionnaire. Source: www.mmc.nhs.uk.
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I Anything especially good? Please describe any behaviour that I
has raised concerns or should be a
particular focus for development:

Please continue your comments on a separate sheet if required

Your Gender: [ Male [ Female
Your ethnic group: [] British [[] Bangladeshi
[ trish [] other Asian Background
[] other White Background [C] white and Black Caribbean
[ caribbean [ white and Black African
[ African [J White and Asian
[] Any other Black background [] Any other mixed background
[ Indian ] Chinese
[] pakistani [] Any other ethnic group
Which environment have you primarily [T inpatients [ intensive Care
observed the doctor in?
(Please choose one answer only) [] outpatients [] Theatre
[J Both In and Out-patients [[] General Practice
[J A&E/Admissions [ other (Please specify)
[J Community Speciality
[ Laboratory/Research
Your position: [ consultant  []SASG [ spr [] Foundation/PRHO
[J Nurse [JsHO [J Allied Health Professional
COaep

[ other (Please specify)

If you are a Nurse or AHP how long years Length of working relationship: FrGRERE
have you been qualified?:
What training have you had in the 2 ol
yse o this euessnant dool2: [J Face-to-Face  [] Have Read Guidelines  [_] Web/CD rom
How long has it taken you to
complete this form
(in minutes)?:
Your Signature: Date: / /
Your Surname:
Your GMC Number:
(Doctors only)
| Acknowledgements: mini-PAT is derived from SPRAT (Sheffield Peer Review Assessment Tool) 5563534067 I
Figure 4. Continued.
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To address the first question, it is critical that there be
clearly defined learning goals. If the goals are not clearly
articulated then ‘the gap between current learning and
intended learning is unlikely to be sufficiently clear for
students to see a need to reduce it’ (Hattie & Timperley 2007).
Goals can be wide ranging and variable, but without them
students are less likely to engage in properly directed action,
persist at tasks in the face of difficulties, or resume the task if
disrupted (Bargh et al. 2001). The existence of goals is also
more likely to lead students to seek and receive feedback,
especially if they have a shared commitment to achieving them
(Locke & Latham 1990). So, medical trainees need to have a
clear understanding of desired practice or competence in order
to seek feedback and stay focused on the task of achieving
competence in the domain of interest.

The second question focuses on the provision of concrete
information, derived from an assessment of the performance,
relative to a task or goal. To do so well requires criteria that
provide clear indicators of whether the task has been completed
properly. The answer to this question addresses the traditional,
restricted definition of feedback. Nonetheless, it is critical to the
provision of effective feedback. Ironically, it is precisely this
aspect of feedback which is usually poorly done. Clinician-
educators are often reluctant to provide honest feedback,
particularly in the face of poor performance. Having a set of
clearly defined criteria makes it somewhat easier to provide
guidance based strictly on observed performance, rather than
interpretations of the trainee’s intentions.

The final important question from the perspective of the
trainee is what actions need to be taken in order to close the
gap between actual performance and desired performance.
Trainees need an action plan; specific information about how
to proceed in order to achieve desired learning outcomes. As
indicated previously, without honest feedback regarding
actual performance, trainees are unlikely to seek advice
about how to proceed in order to close the learning gap.

The interrelatedness of these questions becomes apparent
when attempting to address this final question. Indeed,
without clearly defined learning outcomes, including criteria
which make achievement of the learning goals explicit, and
honest feedback about observed performance, planning aimed
at improving performance will not take place. Closing the gap
between where trainees are and where they need to be is
both the purpose of feedback and the source of its influence
(Sadler 1989).

Focus of feedback

How effectively feedback addresses the three questions for
learners is dependent in part on what aspects of the
performance are addressed. Specifically, there are four foci
for feedback (Hattie & Timperley 2007):

feedback about the task;
feedback about the process of the task;
feedback about self-regulation;

feedback about the self as a person.

The most basic focus of feedback addresses the quality of
the task performed. Using well defined criteria, trainees are
given specific information about whether they achieved the
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required level of performance. This type of feedback is easiest
to give, and is consequently the most frequently provided. It is
most helpful when it concentrates on the performance, rather
than the knowledge required for the task. The latter is best
dealt with by providing direct instruction and it is not regarded
as feedback (Hattie & Timperley 2007).

One of the limitations of providing feedback focused only
on the task is that it is necessarily context-specific or task-
specific. Consequently, it does not generalise readily to other
tasks (Thompson 1998). On the other hand, providing
feedback that focuses on the process can be of more value
because it encourages a deeper appreciation of the perfor-
mance. This involves giving feedback that enhances an
understanding of relationships (the construction of meaning),
cognitive processes, and transfer to different or novel
situations (Marton et al. 1993). This focus for feedback is
also more likely to promote deep learning (Balzer et al. 1989).

A major component of this type of feedback is the provision
of strategies for error detection and correction, in other words
developing the trainee’s ability to provide self-feedback (Hattie
& Timperley 2007). Feedback about the process underlying
the task can also serve as a cueing mechanism leading to more
effective information search strategies. Cueing is most useful
when it assists trainees in detecting faulty hypotheses and
provides direction for further searching and strategising
(Harackiewicz 1979).

Feedback that focuses on self-regulation addresses the
interplay between commitment, control, and confidence.
It concentrates on the way trainees monitor, direct, and
regulate their actions relative to the learning goal. It implies
a measure of autonomy, self-control, self-direction, and
self-discipline (Hattie & Timperley 2007). Effective learners
are able to generate internal feedback and cognitive routines
while engaged in a task (Butler & Winnie 1995).

Students who are able to self-appraise and self-manage are
able to seek and receive feedback from others. At the other
end of the spectrum are less effective learners who, having
minimal self-regulation strategies, are more dependent on
external factors, such as teachers, to provide feedback. For
these learners, feedback is more effective if it directs attention
back to the task and enhances feelings of self-efficacy such
that trainees are likely to invest more time and become more
committed to mastering the task (Kluger & DeNisi 1996).

Trainees’ attributions of success and failure can have more
impact than actual success or failure. Feelings of self-efficacy
can be adversely affected if students are unable to relate
feedback to the cause of their poor performance. In other
words, feedback that does not specify the grounds on which
students have achieved success or not, is likely to engender
personal uncertainties and may ultimately lead to poorer
performance (Thompson 1998). On the other hand, feedback
that attributes performance to effort or ability is likely to
increase engagement and task performance (Craven et al.
1991). Thus, when giving feedback it is critical that the assessor
clearly directs the feedback to observed performance, while
being aware of the impact feedback has on the self-efficacy of
the trainee.

The final focus of feedback is discussed not because
of its educational value but rather because it often has
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adverse consequences. This feedback is typically concentrated
on the personal attributes of the trainee and seldom contains
task-related information, strategies to improve commitment to
the task, or a better understanding of self or the task itself
(Hattie & Timperley 2007). This focus for feedback is generally
not effective, its impact is unpredictable, and it can have an
adverse effect on learning. This is particularly true of negative
feedback directed at a personal level.

Characteristics of effective feedback in the context of
formative assessment

Formative assessment strategies are thought to best prompt
change when they are integral to the learning process,
performance assessment criteria are clearly articulated, feed-
back is provided immediately after the assessment event, and
trainees engage in multiple assessment opportunities (Crooks
1988; Gibbs & Simpson 2004). In addition to these features,
Ende (1983) suggested that specific conditions could make
feedback more conducive to learning as described in Box 2.
In addition to the strategies suggested by Ende, it has also
been suggested that the efficacy of feedback may be further
improved by promoting trainee ‘ownership’ of feedback
(Holmboe et al. 2004). Strategies to achieve this include:

e encouraging trainees to engage in a process of self-
assessment prior to receiving external feedback;

e permitting trainees to respond to feedback;

e ensuring that feedback translates into a plan of action for
the trainee.

Box 2. Specific conditions to make feedback more conducive to

learning.

e Set an appropriate time and place for feedback.

e Provide feedback regarding
performance.

specific  behaviours, not general

e Give feedback on decisions and actions, not one’s interpretation of the
trainees motives or intentions.

e Give feedback in small digestible quantities.

e Use language that is non-evaluative and non-judgemental.

Based on a large qualitative study, including 83 academics
involved in education, Hewson & Little (1998) validated many
of these literature-based recommendations. They developed a
useful list of bipolar descriptors outlining feedback techniques
to be adopted and avoided (Box 3).

As already mentioned, formulating an action plan at the end
of a feedback session is critical to the success of formative
assessment. If a plan addressing the deficiencies is not
formulated, it results in failure to close the ‘learning loop’
and correct the identified problems (Holmboe et al. 2004).
Indeed, formulation of an action plan may constitute the
most critical step in providing feedback.

Beyond these actions, it is becoming increasingly recog-
nised that ongoing coaching or mentoring improves the
efficacy of feedback. This is particularly true of 360-degree
feedback strategies (Luthans & Peterson 2004). Current
literature in the business world reports that the role of the
workplace managers has been reconceptualised such that they
are seen to be facilitators of learning, creativity, and innovation
rather than directors or controllers of activity. Furthermore,
learning leaders or managers should foster interconnections
between people and systems so as to create collective learning
networks (Walker 2001). While this research has not been
replicated in the medical workplace setting, the emerging
success of these strategies in business suggests that similar
methods merit further consideration in clinical training settings.

Faculty development

Faculty participation

From the preceding discussion it is clear that there is a need to
increase the frequency of observation of trainee performance
in order to provide feedback aimed at improving the quality of
the services they later render in clinical practice. To this end a
number of strategies have recently been implemented, but the
studies of their efficacy are limited in number and they report
variable success.

Holmboe and colleagues examined the impact of a scoring
sheet specifically designed to remind faculty both of the
dimensions of feedback and that its main purpose is to provide

Box 3. Feedback techniques to be avoided and adopted.

Feedback techniques to be avoided

Creating a disrespectful, unfriendly, closed, threatening climate
Not eliciting thoughts or feelings before giving feedback

Being judgemental

Focusing on personality

Basing feedback on hearsay

Basing feedback on generalizations

Giving too much/too little feedback

Not suggesting ideas for improvement

Basing feedback on unknown, non-negotiated goals

Feedback techniques to be adopted

Creating a respectful, open minded, non-threatening climate
Eliciting thoughts and feelings before giving feedback

Being non-judgemental

Focusing on behaviours

Basing feedback on observed facts

Basing feedback on specifics

Giving the right amount of feedback

Suggesting ideas for improvement

Basing feedback on well-defined, negotiated goals

Taken from Hewson & Little, 1998.
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trainees with information about their performance aimed at
improving it (Holmboe et al. 2001). In the study, the faculty
control group did not receive any instruction regarding the
use of the score sheet, while the intervention group received
20 minutes of instruction at the start of the clinical rotation.
This information session outlined the characteristics of
effective feedback and stressed the importance of direct
observation of trainees to evaluate clinical competence.
Results of the study indicated that while the intervention
group did not provide more frequent feedback, their trainees
were more satisfied with the quality of feedback they received.

Two recent studies in the Netherlands have produced
similar findings. In one of the studies an undergraduate
surgical clerkship was restructured in an attempt to increase
the observation of trainee performance and the provision of
feedback by senior faculty members (van der Hem-Stokroos
et al. 2004). Restructuring of the clerkship included the
introduction of a log book, a form documenting observation
of skill performance, and individual appraisal by senior staff.
Faculty was informed of the changes but they were not given
formal instruction in trainee observation and how to provide
feedback. The results indicated no significant increase in
trainee observation or the provision of feedback. The authors
suggest that the lack of impact of the intervention may be
partly attributed to the limited input received by faculty
involved in the study, particularly limited involvement in the
process of restructuring the clerkship.

In the other study, Daelmans et al. (2005) introduced
in-training assessment in an undergraduate medical clerkship
programme. Senior clinical staff was informed about the
introduction at a meeting held at the beginning of the
clerkship. They also received a letter outlining the in-training
assessment programme. The findings indicated that despite
implementing this new programme, students were not more
frequently observed performing clinical interviews and
examinations in the workplace. In their discussion of the
results they suggest that observation and feedback regarding
student performance may have been improved if faculty
members had been more frequently reminded of the
programme, for example daily meetings could have been
used to alert faculty to the importance and potential
educational value of the programme.

In contrast to these studies, Turnbull et al. (2000) describe
a strategy using clinical work sampling in which students
received feedback based on directly observed patient encoun-
ters an average of eight times during a 4-week clerkship
rotation. In this study, faculty members observing students in
the workplace attended a 2-hour workshop outlining the
assessment and feedback strategy. In addition, they received
monthly communications reminding them of the project.
Students were also oriented to the project before it started,
and met with the research associate on a weekly basis during
the clerkship rotation. Results indicated that the ongoing
collection of performance data was feasible.

In another study using the clinical encounter card system,
students engaged in a directly observed assessment event an
average of 35 times during a 12-week surgery clerkship
(Paukert et al. 2002). As in the other study, evaluators involved
in the project were briefed about the project in a number of
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short 15-minute meetings outlining the purpose and impor-
tance of the intervention implemented. These information
sessions formed part of other meetings routinely held in the
department, for example morbidity and mortality meetings. At
each of these information sessions, faculty were asked to raise
any issues or concerns they had regarding the project. They
also received a letter explaining the assessment and feedback
system prior to implementation. At the end of the clerkship,
students were more satisfied with the feedback they received.
Based on these studies it is clear that a number of strategies
need to be employed to successfully implement an assessment
process in which trainees receive feedback based on directly
observed performance in the workplace. First, it is apparent
that involvement of faculty in planning an in-course formative
assessment strategy is likely to enhance their engagement in
the process. Second, faculty need to be thoroughly briefed
about the purpose and process of the observation and
feedback strategy implemented. Third, students need to be
properly informed about the purpose and format of the
assessment method used. In particular, it is critical that the
potential learning benefits of the system are emphasized rather
than the assessment aspects of the methods being used.
Finally, faculty and students need to be regularly reminded of
the benefit of formative assessment and the importance of
keeping the assessment strategy active in the workplace.

Faculty training

While successfully implementing a formative assessment
strategy in the workplace is an achievement in its own right,
it is important to ensure that the quality of the observations
made by attending faculty are accurate and that the feedback
received by students is effective. As was highlighted earlier,
faculty observations of student performance may not be
sufficiently accurate to identify errors in student performance.
While the use of checklists has been shown to improve the
ability of assessors to detect errors in performance (Noel et al.
1992), they have not been shown to improve the overall
accuracy of assessors. This is an issue that requires further
research; effective strategies to address this problem clearly
need to be found.

While the accuracy of examiners remains an issue needing
further work, the stringency of examiners can be improved
with training. A recent paper by Boulet et al. (2002) examined
the stringency of examiners using the mini-CEX to evaluate
directly observed trainee performance. They reported signifi-
cant variability among the examiners even when they were
observing the same event. Holmboe and colleagues have
shown that assessor training can address this issue. In their
paper, study participants engaged in a one-day video-based
training session aimed at reducing variability among faculty
when providing assessments and feedback on observed
performance. Participants engaged in performance dimension
training and frame-of-reference training (Holmboe et al. 2004).
The former was accomplished by getting faculty to discuss and
define key components of competence for specific clinical
skills and develop criteria for satisfactory performance. The
latter was addressed by giving individual faculty members the
opportunity to score real-time trainee performance using
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standardised patients and standardised trainees. While one
faculty member scored the performance of the trainee and
provided feedback, other faculty members scored the trainee’s
performance by watching the interview and examination on a
video monitor. The encounter ended with a group discussion
of how each member of the group rated the performance and
reasons for the scores allocated. Finally the facilitator
described what type of trainee performance the case scenario
was scripted to depict.

Eight months after this faculty development effort, a set of
video recordings of scripted patient encounters were again
used to compare the performance of trained faculty as
compared to a cohort of untrained faculty. Trained faculty
were more stringent than untrained faculty members and they
also reported feeling more comfortable providing trainee
feedback. This study is one of the first demonstrating the
beneficial impact of faculty training for the purpose of scoring
performance with the intention of providing trainee feedback.

Challenges

In this closing section of the paper we wish to highlight areas
where further work is needed to address some pivotal
questions regarding workplace-based formative assessment
and feedback. First and foremost, we need to develop
strategies that will ensure successful and sustainable imple-
mentation of formative assessment in the workplace. Most of
what has been done to date has been research-based, short
term projects. We need studies that identify the determinants
of successful, sustainable assessment and feedback strategies
so that we can better understand factors that promote trainee
feedback as a routine feature of training programmes rather
than a unique feature of selected programmes only. Long term
use may require further modification and simplification of
existing methods so as to make them more user-friendly in
busy clinical settings where patient care is the first priority and
trainee assessment of less importance.

Based on current literature it is apparent that poor faculty
participation in formative assessment and feedback strategies
is probably the most significant limiting factor currently
identified. Why faculty do not routinely engage in trainee
assessment and feedback needs to be better understood if we
wish to improve the situation. One strategy that may be of
benefit would be a reward structure for busy clinicians that
appropriately recognises their educational contributions and/
or provides them protected time to engage in teaching
activities. Another strategy would be to identify a core group
of faculty whose only educational job is assessment and
formative feedback. Other strategies clearly need to be
identified. In any event, these realities need to be addressed
before formative assessment is likely to be a routine feature of
workplace-based training programmes.

Second, we need to improve the quality of the assessments
and feedback given to trainees through a concerted faculty
development effort. Current work indicates that feedback
rarely results in the formulation of an action plan, a critical
component of effective feedback, and only sometimes
involves self-assessment by the trainee. Both these issues
need to be addressed if feedback is to be owned by the trainee

and remedial action undertaken to improve performance.
In addition, the accuracy and stringency of feedback need to
be improved. Innovative strategies to address this important
aspect of formative assessment need to be developed.

Finally, the impact of feedback on trainee learning
behaviour and performance needs to be determined. To date
there is very little information about the strategic use of
formative assessment in the workplace context to drive the
learning of medical trainees. The need for such data is
apparent. Not only do we need to determine the impact of
feedback on learning behaviour, but we also need to know
what the performance-in-the-workplace benefits can be
expected to be achieved by successful formative assessment
strategies.

Summary

In the context of the workplace-based education of doctors,
there has been concern that trainees are seldom observed,
assessed, and given feedback. This has led to increasing
interest in a variety of formative assessment methods that
require observation and offer the opportunity for feedback,
including the mini-clinical evaluation exercise, clinical encoun-
ter cards, clinical work sampling, blinded patient encounters,
direct observation of procedural skills, case-based discussion,
and multisource feedback. The research literature on formative
assessment and feedback suggests that it is a powerful means
for changing the behaviour of students and trainees.

To enhance the efficacy of the methods of workplace-
based assessment, it is critical that the feedback which is
provided be consistent with the needs of the learner, focus on
important aspects of the performance (while avoiding personal
issues), and have a series of characteristics which make it
maximally effective. Since faculty play a key role in the
successful implementation of formative assessment, strategies
to provide training and encourage their participation are
critical.
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