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Review

Physicians’ professional performance 
consists of activities done to fulfill their 
tripartite role as clinicians, teachers, 
and researchers.1 To support them in 
their ongoing professional development, 
assessing performance in these activity 
areas is of vital importance.2 Workplace-
based assessment methods enable 
the academic medicine community 
to assess professional performance, 
and thus give insight into the actual 
performance of physicians in daily 
practice.3 Questionnaire-based tools 

serve as a means to collect valuable 
information about physicians’ 
professional performance in a feasible 
and comprehensive way from those who 
can and do observe them in their daily 
workplace.4,5 Multisource feedback tools 
are an example of questionnaire-based 
tools; they consist of questionnaires 
with multiple items and rating scales 
used to collect and assess performance 
information.

Although a plethora of questionnaire-
based tools designed to get insight 
into physicians’ capabilities for both 
clinical practice and teaching medicine 
are available, ensuring that these tools 
generate trustworthy data is crucial 
for providing physicians with relevant 
performance feedback and/or making 
sound decisions about remediation or 
promotion. Thus far, investigators have 
gathered and meticulously investigated 
the validity evidence of these tools yet 
failed to prioritize among the different 
sources of validity evidence.4,6–10 For 
the validation process, understanding 
and prioritizing among these sources 
of validity evidence is crucial; tools 

used for formative purposes require 
different sources of evidence than 
tools used for summative purposes. 
Questionnaire-based tools for summative 
decisions inevitably need more validity 
evidence in general, and especially more 
evidence related to the implications or 
consequences of a decision. Ultimately, 
validity is about collecting evidence to 
defend the decision made based on the 
data resulting from the tool.11 This need 
for differentiation and prioritization 
of validity evidence is now recognized 
as central to the debate regarding 
the validity of assessing physicians’ 
professional performance.12

A state-of-the art approach to validity, 
articulated by Kane,13 prioritizes among 
different sources of evidence and 
indicates how their priority varies for 
different assessment tools and purposes. 
The validation process can be seen as a 
structured validity argument consisting 
of multiple components (or inferences)—
namely, scoring, generalization, 
extrapolation, and implications (see 
Method for more detailed explanation). 
To make a strong argument, evidence 

Abstract

Purpose
To collect and examine—using an 
argument-based validity approach—
validity evidence of questionnaire-based 
tools used to assess physicians’ clinical, 
teaching, and research performance.

Method
In October 2016, the authors 
conducted a systematic search of 
the literature seeking articles about 
questionnaire-based tools for assessing 
physicians’ professional performance 
published from inception to October 
2016. They included studies reporting 
on the validity evidence of tools 
used to assess physicians’ clinical, 
teaching, and research performance. 
Using Kane’s validity framework, they 

conducted data extraction based 
on four inferences in the validity 
argument: scoring, generalization, 
extrapolation, and implications.

Results
They included 46 articles on 15 tools 
assessing clinical performance and 
72 articles on 38 tools assessing 
teaching performance. They found no 
studies on research performance tools. 
Only 12 of the tools (23%) gathered 
evidence on all four components 
of Kane’s validity argument. 
Validity evidence focused mostly on 
generalization and extrapolation 
inferences. Scoring evidence showed 
mixed results. Evidence on implications 
was generally missing.

Conclusions
Based on the argument-based approach 
to validity, not all questionnaire-based 
tools seem to support their intended 
use. Evidence concerning implications 
of questionnaire-based tools is mostly 
lacking, thus weakening the argument 
to use these tools for formative and, 
especially, for summative assessments 
of physicians’ clinical and teaching 
performance. More research on 
implications is needed to strengthen 
the argument and to provide support 
for decisions based on these tools, 
particularly for high-stakes, summative 
decisions. To meaningfully assess 
academic physicians in their tripartite 
role as doctor, teacher, and researcher, 
additional assessment tools are needed.
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regarding all components is necessary. 
Further, validity evidence on these 
components should not be examined in 
isolation from one another; the validity 
argument is a chain of inferences, and 
the strength of the argument is most 
influenced by the weakest link in the 
chain.14

Through this systematic review, we have 
collected and examined available validity 
evidence of published questionnaire-
based tools used to assess physicians’ 
professional performance. Applying 
Kane’s framework13 to the ongoing 
validity debate of questionnaire-
based tools, we believe, opens up new 
possibilities to reframe the study of the 
validity of these tools. Our research 
question is, How strong is the validity 
argument to support the use of and 
decisions resulting from questionnaire-
based tools to assess physicians’ clinical, 
teaching, and research performance?

Method

Before conducting the review, we agreed 
on eligibility criteria, search strategy, 
study selection, data extraction, and 
study quality assessment. We performed 
our review according to the Preferred 
Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) standards.15

Data sources and search strategy

We conducted a systematic search of the 
literature on October 5, 2016, seeking 
articles on questionnaire-based tools 
for assessing physicians, published from 
inception to October 2016. We searched 
the following electronic databases: 
PubMed, ERIC, PsycINFO, and Web 
of Sciences. We limited our search 
to English-language, peer-reviewed 
journals. A clinical librarian assisted 
with the development of our search 
strategy and helped to specify keywords. 
We used both free-text and MeSH 
(MEDLINE) or thesaurus (Embase and 
PsycINFO) terms to indicate study topic, 
aim of the questionnaire-based tool, 
type of performance being assessed, 
how physicians were assessed, and the 
subjects of assessment (see our complete 
search strategy in Supplemental Digital 
Appendix 1, available at http://links.lww.
com/ACADMED/A677). In addition, we 
searched the reference lists of included 
studies to find additional eligible studies.

Eligibility criteria

We considered studies eligible if they 
reported on a questionnaire-based tool 
for assessing physicians’ clinical, teaching, 
and/or research performance. Inclusion 
criteria were as follows: (1) the article 
described one or more questionnaire-
based tools that relies on colleagues, 
coworkers, residents, and/or patients 
as respondents to assess physicians’ 
performance in practice, (2) the article 
reported on the questionnaire tool or 
its design, and (3) the article provided 
information about the validation process. 
Studies were excluded if (1) the tool was 
used to assess medical students, residents, 
and/or nonphysician health professions 
(e.g., nurses) and/or if (2) the tool was 
based solely on patients’ responses.

Study selection

One author (M.W.vdM.) performed 
the initial search, which was duplicated 
by a clinical librarian. Subsequently, 
this author (M.W.vdM.) screened both 
the title and the abstract of all the titles 
found in the initial search. If the titles did 
not provide sufficient information, this 
author read the abstract and, at this point, 
excluded studies whose titles/abstracts 
did not mention physicians, assessment 
of performance, questionnaire-based 
tools, and information about validity. 
After this screening, two authors 
(M.W.vdM. and A.S.) independently 
reviewed, respectively, one-half of 
the remaining titles and abstracts for 
inclusion using the same criteria. Next, 
these two authors (M.W.vdM. and A.S.) 
each independently reviewed the full texts 
of all the remaining articles, again using 
the inclusion criteria described above. 
Discrepancies were resolved by discussion 
with a third author (K.M.J.M.H.L.) until 
the three achieved 100% agreement.

Data extraction and validity quality 
assessment

Once articles were identified for 
inclusion, two authors (M.W.vdM. and 
A.S.) extracted data from 20 studies 
collaboratively, and then they extracted 
data from the remaining studies 
individually. The data extracted from the 
studies comprised the following:

1. name of the tool (if no specific 
name was provided, the generic term 
“questionnaire-based tool” was used),

2. specialty of physician participants,

3. number of physicians assessed,

4. number and type of assessors,

5. country of origin,

6. number and type of items in the tool, 
and

7. feasibility of the tool (duration and 
costs, platform used, number of 
assessors needed).

Next, the two authors extracted data 
about the validation process of each tool 
based on Kane’s validity approach. Kane 
takes an argument-based approach to 
examining validity; his approach consists 
of two types of arguments: (1) the 
interpretation/use argument and (2) the 
validity argument. The validation process 
starts with naming the claims that are 
being made in a proposed interpretation 
or use (the interpretation/use argument) 
for a given tool, and then moves on to 
evaluating these claims (the validity 
argument).16 Thus, we sought data about 
the evidence that the authors of the 
included studies provided to support 
their claims.

First, we extracted the authors’ 
interpretation of the assessment data/
test scores and their proposed use of the 
tool. For example, a statement such as 
“A score of 8 out of 10 indicates good 
performance, and anyone scoring higher 
than 8 should be given promotion” 
indicates an interpretation and proposed 
use. Without the interpretation of 
data, validation is useless because the 
framework for the validity argument is 
not stated, and thus no specific evidence 
can be collected.13

Second, we extracted information on 
the validity argument for each tool. 
The validity argument consists of four 
components—scoring, generalization, 
extrapolation, and implications—which 
together create a coherent chain of 
inferences to support the intended 
interpretations and uses.13

Scoring. The scoring component of the 
argument requires information about 
how the assessment data were collected, 
recorded, and scored.17 For questionnaire-
based tools, evidence about the scoring 
component should contain information 
about the following:

• how the items were developed,

http://links.lww.com/ACADMED/A677
http://links.lww.com/ACADMED/A677
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• whether the assessors had ample 
opportunity to observe the physician 
(so they can score the physician fairly/
adequately),

• how assessors were sampled (are they 
selected by the physicians themselves, 
or by a third party?),

• if assessors assessed the physicians 
voluntarily and anonymously, and

• whether assessors received sufficient 
explanation on how to score items.

That is, evidence on questionnaire-based 
tools addresses the question of whether 
the scoring criteria were appropriate and 
correctly applied: Were the items, scales, 
and raters appropriate?

Generalization. The generalization 
component focuses on the link between 
the observed sample of performance 
and the wider domain of all possible 

performances in the assessment setting. 
Evidence for this component involves 
classical test theory or generalizability 
theory and answers the question, “Do 
these specific items and raters used in this 
particular assessment setting generalize to 
other items and raters in this setting?”

Extrapolation. Extrapolation is about 
whether the observations made are linked 
to the real-world activity of interest. The 
focus of this component is on collecting 
evidence showing the relationship 
between the construct of interest and the 
scores obtained. The intent is to answer 
the question, “Can we extrapolate the 
scores seen in this assessment context to 
outcomes in other assessment contexts or 
in real clinical performance?” Evidence 
includes factor analyses, investigations of 
desired relationships between scores and 
other measures, and identifying expected 
performance level differences.17

Implications. The last component 
of the validity argument is about 
the implications—that is, what the 
consequences of the assessment are for 
the physician, other stakeholders, and 
society at large.11 Consequences can result 
either from the use of assessment data 
or from the mere act of assessing the 
physician. Evidence about this inference 
could most straightforwardly emanate 
from offering the assessment (and the 
ensuing judgment and intervention [e.g., 
promotion or remediation]) to some 
physicians, but not to others, and then 
comparing the consequences and impact 
that follow.11

To determine the quality of the validity 
evidence per component, we adapted 
the quality checklist used by Beckman 
and colleagues7 to fit the argument-
based validity framework (see Table 1). 
The original checklist7 was based on 

Table 1
Criteria for Rating Validity Evidence of Data From Questionnaire-Based Assessment 
Tools, Based on Beckman and Colleagues’ (2005)7 Rating Criteriaa

Component 
category

Evidence 
category

Rating 
score Rating criteria

Scoring
 

Item 
development

 

 

 

0 No discussion of instrument content (includes simply listing items without justification)b

1 Discussion but no data (simply stating items were properly developed)b

2 Listing items with little or no reference to a theoretical basis, or a poorly defined process for creating 
and reviewing itemsb

3 Well-defined process for developing instrument content, including both an explicit theoretical/
conceptual basis for instrument items and systematic item review by experts. Alternatively, reference 
to a prior study on an assessment instrument that meets these criteriab

Raters

 

 

 

0 No discussionc

1 Discussion but no data. Merely disclosing response rates or numbers of respondents or type of 
selection does not constitute evidenceb

2 Discussion and/or minimal data about how raters were appropriate, or able to assess, or discussion 
of biasesc

3 Multiple sources of supportive data on demonstrating appropriateness of raters (no biases found 
with bias study, evidence that raters were able to observe, unable to assess option/rate discussed 
and followed up)c

Scores and 
scales

 

 

 

0 No discussion of the scoring process, scale use, or guidelinesd

1 Discussion but no data (only description of guidelines and/or exemplary behavior given)d

2 Minimal data: only guidelines and descriptives on scores given, yet no follow-upd

3 Multiple sources of supportive evidence; guidelines given, exemplary behavior and follow-up on 
non-normal scoresd

Generalization
 

 

 

 

 

 

 

Reliability

 

 

 

0 No discussiond

1 Discussion but no datad

2 Minimal data: only Cronbach alpha reportedd

3 Data: Cronbach alpha reported and higher than 0.80 for whole instrumentd

G study

 

 

 

0 No discussiond

1 Discussion but no datad

2 G study performed, yet reported G coefficients < 0.80 or only number of raters or standard errors 
statedd

3 G study performed, with reported G coefficients > 0.80 and number of raters statedd

(Table continues)
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operational definitions of the five sources 
of validity evidence per the Standards 
for Educational and Psychological Testing 
published by the American Psychological 
Association and the American Education 
Research Association.18 Two authors 
(M.W.vdM. and A.S.) scored the validity 
evidence, based on the following format:

0 = no discussion of this source of validity 
evidence and/or no data presented;

1 = discussion of this source of validity 
evidence, but no data presented, or 
data failed to support the validity of 
instrument scores;

2 = data for this source weakly support 
the validity of score interpretations; and

3 = data for this source strongly support 
the validity of score interpretations.

Data synthesis and analysis

We have presented our findings 
descriptively in text, tables, and figures to 
give a systematic overview of the validity 
evidence for the use of questionnaire-
based tools. We have summarized the 
strength of the validity argument by 
averaging the quality rating scores given 
to the tools—both (1) per component 
and for the complete argument and 
(2) for all tools and for only tools 
that provided evidence. To evaluate 
the validity argument, we assumed 
that questionnaire-based tools for 
assessing physicians could have two 
uses—formative or summative—and 

we weighted the evidence accordingly. 
We weighted the evidence, based on 
the literature on assessment and the 
argument-based approach to validity,17 
setting an arbitrary cutoff score of 1.50 for 
all components for formative purposes, 
and, because higher-stakes claims require 
more evidence, a higher cutoff score of 
1.80 for summative purposes.

Results

Number of studies and tools

From the 8,533 initial hits our database 
and hand search garnered, we identified 
46 relevant studies3,19–63 describing tools 
designed for assessing physicians’ clinical 
performance and 72 studies designed for 
assessing their teaching performance.64–135 

Extrapolation
 

 

 

 

 

 

 

Constructs

 

 

 

0 No discussionb

1 Discussion but no datab

2 (Exploratory) Factor analysis incompletely confirming anticipated data structure, or acceptable 
reliability with a single measurec

3 (Confirmatory) Factor analysis confirming anticipated data structure, or multiple measures of 
reliabilityc

Performances

 

 

 

0 No discussionb

1 Discussion but no datab

2 Correlation of assessment scores to outcomes with minimal theoretical importance, or unanticipated 
score correlationsb

3 Correlation (convergence) or no correlation (divergence) between assessment scores and 
theoretically predicted outcomes or measures of the same or different construct. Such evidence will 
usually be integral to the study design, and anticipated a prioric

Implications
 

 

 

 

 

 

 

Intended 
outcomes

 

 

 

0 No discussionb

1 Discussion but no data: Speculation on potential performance improvement does not constitute 
evidence, nor does stating the proportion of respondents intended to improvec

2 Minimal data provided: description of performance change (self-identified, likelihood of change, or 
other scores)d

3 Multiple data provided: changes in scores, changes in other measurement, objective impact in 
health cared

Unintended 
outcomes

 

 

 

0 No discussionb

1 Discussion but no data. Simply discussing the consequences of assessment (e.g., data regarding 
usefulness or faculty approval) without linking this to validity does not constitute evidence. 
Speculation on potential applications of the assessment does not constitute evidencec

2 Description of consequences of assessment that could conceivably impact the validity of score 
interpretations (although these impacts are not explicitly identified by the authors). Discussion of 
nonappropriate group differences with data, but no follow-upc

3 Description of consequences of assessment that clearly impact the validity of score interpretations, 
as supported by data and convincingly argued by the authors. Such evidence will usually be integral 
to the study design, and anticipated a priorib

 aThese rating criteria were based on and adapted from Beckman et al.7 Adapted table printed with permission of 
Springer Nature: Springer Nature. Journal of General Internal Medicine. Beckman TJ, Cook DA, Mandrekar JN. 
What is the validity evidence for assessments of clinical teaching? 2005;20. The footnotes below indicate whether 
and how the criteria were adapted.

 bCopied from Beckman et al.
 cAdaptions indicated in italics.
 dCriteria not adapted from Beckman et al.7

Table 1
(Continued)

Component 
category

Evidence 
category

Rating 
score Rating criteria
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We found no tools designed to assess 
physicians’ research performance. From 
the 46 articles on clinical performance 
tools, we identified 15 unique tools, 
and from the 72 articles on teaching 
performance, we identified 38 unique 
tools. For details regarding the selection 
process, see Figure 1, and for details about 
the included studies’ settings, assessors, 
and subjects, see Supplemental Digital 
Appendix 2 at http://links.lww.com/
ACADMED/A677. 

The validity argument for 
questionnaire-based assessment tools

Examining the complete validity argument 
requires considering whether evidence 
has been collected on all four components 

of the argument (scoring, generalization, 
extrapolation, and implications). Five 
clinical performance tools gathered 
evidence on all components of the 
validity argument.19–31,34–39,42–49,53,55,57–61 The 
remaining tools most often neglected 
evidence for intended implications. Seven 
teaching performance tools collected 
evidence on all components of the 
argument.74,78,83–85,91,92,96,98,99,101,103,106,108,109, 

111,113,115,117,118,120–123,128,131–134 Thus, in total, 
only 12 (23%) of all 53 tools gathered 
evidence on all four components of Kane’s 
validity argument.

Below, we describe the results within each 
component of the validity argument, 
or chain of inferences, separately: first, 

for clinical performance tools and, 
second, for teaching performance 
tools. See Table 2, Figure 2, and Table 3 
for a comprehensive overview of the 
strength of the validity argument for the 
questionnaire-based tools.

Evaluating the inferences of the validity 
argument

Supplemental Digital Appendix 3, 
available at http://links.lww.com/
ACADMED/A677, summarizes the 
results of the modified quality checklist 
applied to the various components of 
the validity argument for each type 
of performance tool, and we have 
described the results for each of the 
components of the validity argument 

Figure 1 Flowchart of the study selection and review process for a systematic review of the literature on questionnaire-based assessment tools for 
physicians’ clinical, teaching, and research performance, published 1966–October 2016.

http://links.lww.com/ACADMED/A677
http://links.lww.com/ACADMED/A677
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Table 2
Summary of Validity Evidence of the 118 Studies on Questionnaire-Based Assessment 
Tools for Physicians’ Clinical and Teaching Performance Included in a Systematic 
Analysis of the Literature Published 1966–October 2016

Component 
category

Evidence 
category Data category

Clinical performance 
toolsa

Teaching performance 
toolsa

All tools, 
n = 15

Only 
tools that 

provide 
evidenceb

All tools, 
n = 38

Only 
tools that 

provide 
evidenceb

Scoring
 

 

 

 

 

 

 

 

 

 

 

Item 
development

 

  

Mean scorec 2.27 2.83 1.65 2.52
SD of score 1.18 0.37 1.32 0.70

No. (%) of tools providing evidence 12 (80%) 12 (80%) 25 (65%) 25 (65%)

Minimum–maximum score of included studies 0–3 2–3 0–3 1–3

Raters

 

 

 

Mean scorec 1.28 1.36 0.92 1.35

SD of score 0.57 0.48 0.74 0.48

No. (%) of tools providing evidence 14 (93%) 14 (93%) 26 (68%) 26 (68%)

Minimum–maximum score of included studies 0–2 1–2 0–2 1–2

Scores and 
scales 

 

Mean scorec 1.13 1.31 0.37 1.17

SD 0.72 0.61 0.58 0.37

No. (%) of tools providing evidence 13 (87%) 13 (87%) 12 (32%) 12 (32%)

Minimum–maximum score of included studies 0–3 1–3 0–2 1–2

Generalization
 

 

 

 

 

 

 

Reliability

 

 

 

Mean scorec 1.33 2.86 1.74 2.87

SD of score 1.45 0.35 1.43 0.34

No. (%) of tools providing evidence 7 (47%) 7 (47%) 23 (61%) 23 (61%)

Minimum–maximum score of included studies 0–3 2–3 0–3 2–3

G study

 

 

 

Mean scorec 1.47 2.75 0.89 2.83

SD of score 1.40 0.43 1.33 0.37

No. (%) of tools providing evidence 8 (53%) 8 (53%) 12 (32%) 12 (32%)

Minimum–maximum score of included studies 0–3 2–3 0–3 2–3

Extrapolation
 

 

 

 

 

 

 

Constructs

 

 

 

Mean scorec 1.33 2.22 1.03 2.29

SD score 1.14 0.42 1.18 0.46

No. (%) of tools providing evidence 9 (60%) 9 (60%) 17 (45%) 17 (45%)

Minimum–maximum score of included studies 0–3 2–3 0–3 2–3

Performance

 

 

 

Mean scorec 1.13 2.13 1.53 2.76

SD score 1.09 0.33 1.41 0.43

No. (%) of tools providing evidence 8 (53%) 8 (53%) 21 (55%) 21 (55%)

Minimum–maximum score of included studies 0–3 2–3 0–3 2–3

Implications
 

 

 

 

 

 

Intended

 

 

 

Mean scorec 0.67 1.67 0.53 2

SD score 0.87 0.47 0.88 0

No. (%) of tools providing evidence 6 (40%) 6 (40%) 10 (26%) 10 (26%)

Minimum–maximum score of included studies 0–2 1–2 0–2 2–2

Unintended

 

 

Mean scorec 0.53 2 0.21 2

SD score 0.88 0 0.61 0

No. (%) of tools providing evidence 4 (26%) 4 (26%) 4 (11%) 4 (11%)

  Minimum–maximum score of included studies 0–2 2–2 0–2 2–2

 Abbreviation: SD indicates standard deviation. 
 aThe columns under the “Clinical performance tools” and “Teaching performance tools” headings indicate 

whether all tools were taken into account, or whether only the tools that provided evidence on that particular 
inference were taken into account.

 bThe number of tools that provided evidence varied depending on the evidence category. 
 cPossible mean scores range from 0 to 3, with 0 being the lowest score and 3 the highest, indicating, respectively, 

no evidence of validity to high quality of evidence.
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in detail below. We provide specific 
examples either to show best practices 
of validation processes or to show 
conflicting results in the validity 
evidence of questionnaire-based tools.

Evidence for scoring. Overall, tools 
for clinical performance assessment 
gathered evidence on, primarily, the 
appropriateness of item development, 
whereas the evidence on the 
appropriateness of raters and scale use was 
mixed. Across the 46 articles describing 
all 15 clinical performance tools, we 
calculated an average evidence score of 
1.55 (standard deviation [SD] = 0.58). 
Teaching performance tools gathered 
less evidence on the scoring component: 
Across all 72 articles describing the 
teaching performance tools, we detected 
an average evidence score of 0.98 (SD 
= 0.59); however, the score was a bit 
higher—1.04 (SD = 0.57)—when we 
excluded tools that did not gather any 
evidence on the scoring inference.

Item development. Investigation into the 
appropriateness of the items revealed 

that 41 studies developed clinical 
performance tools based on a theoretical 
framework, peer-reviewed literature, 
other documents, other preexisting tools, 
or expert opinions.3,19–31,33–40,42–45,47–49,51–61,63 
For the teaching tools, the scoring 
inference for item development seems 
to be overlooked by most authors. 
Studies of 21 tools do not or only poorly 
disclose how tools were developed 
regarding the items, scoring, or scal
es.64,67,68,74–76,78,82,84,87,90–92,97, 

98,100,104,110,111,114,115,125,127,130 Studies on the 
remaining 17 tools disclosed how items 
were developed based on a theoretical 
framework, peer-reviewed literature, 
other documents, other validated tools, 
or expert opinions.65,66,69,72,73,77,79,81,83,85,88,89, 

93–96,99,101–103,105–109,112,113,116–124,126,128,129,131–135

Raters. Most of the identified studies 
did not provide validity evidence for 
the appropriateness of raters. Studies 
on clinical performance tools provided 
limited information about the impact 
of rater selection on assessment scores. 
Almost all studies on clinical performance 
assessment tools3,19–32,34–49,53–55,57–62 used 

physician self-selected raters—based on 
the studies of Ramsey and colleagues 
which indicated that self-selection had a 
negligible effect on scores.19–23 However, 
one study investigated the method the 
National Clinical Assessment Service 
(NCAS) used to select raters who assessed 
referred physicians.52 This study found 
that, for physicians in potential difficulty 
(NCAS referred), self-selected raters gave 
significantly higher scores compared with 
raters who were selected by the referring 
body. That is, when a physician selected 
his/her own raters, especially in a high-
stakes setting, resulting scores were more 
positive than results from raters who 
were not selected by the physician. For 
tools used to assess teaching, information 
on rater selection was mostly lacking. 
In fact, only two teaching assessment 
tools stated that raters could self-select 
faculty assessors, and one tool used a 
randomization process to select  
raters.95,96,98,101–103,106,108,109,117,118,120,122,123,128,131–133 
Whether raters had ample opportunity to 
observe the physician was acknowledged  
by only three clinical assessment 
tools, although almost every tool 
included an “unable to assess” option 
for raters.19–21,23,27,56,63 For teaching 
performance tools, over a third of the tools 
(n = 28) did not mention whether raters 
could select “unable to assess.”64–66,69,70,74–87, 

89–95,97–100,102,104,111,114–116,119,121,125,127,129,130,134

Scores and scales. Four studies on 
clinical performance tools do not report 
the distribution of ratings,32,33,51,56 
and the 42 that do all indicate that 
scores were highly skewed to favorable 
impressions of physicians’ clinical 
performance. It is unclear whether 
these generally favorable scores indicate 
genuinely excellent performance or 
colleagues’ reluctance to identify 
below-average performance, especially 
within high-stakes settings. The study 
of Archer and McAvoy52 illuminates 
this phenomenon; negatively skewed 
distributions of ratings were found 
for NCAS-referred doctors who self-
selected their assessors, whereas a 
more normal distribution was found 
for these doctors when they were 
assessed by referring-body-selected 
raters. Twelve articles on tools assessing 
teaching performance reported 
descriptive statistics of the scale 
scores, yet not one examined whether, 
and if so, how and why, scores were 
 skewed.66,71,73,75,79,89,91,92,94,96,97,100,101,103,104, 

106–109,112,113,116–118,120,122,123,127–133,135

Figure 2 The strength of the validity argument for assessments of physicians’ clinical and 
teaching performance, depicted as a chain of inferences137 for the 53 questionnaire-based 
assessment tools included in a systematic analysis of the literature published 1966–October 
2016. In this chain, every inference of the validity argument is represented as a link in the chain. 
The numbers on the links are paired with the strength of the validity which can be found in 
Table 3. Each chain number is constructed from two digits: The first two digits represent the four 
components—01 scoring, 02 generalization, 03 extrapolation, and 04 implications—and the 
last two digits represent the number of tools. Drawing: Mirja van der Meulen, Amsterdam, The 
Netherlands. Graphical design: Turkenburg Media, Haarlem, The Netherlands.
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Evidence for generalization. On 
average, across the studies reporting on 
clinical assessment tools, we calculated 
a score of 1.40 (SD = 1.16), and across 
the studies of teaching performance 
tools, we calculated a score of 1.32 
(SD = 1.15). When we excluded the tools 
that did not provide evidence on this 
component, we calculated a mean score 
of 2.10 (SD = 0.74) and 2.00 (SD = 0.80) 
for, respectively, clinical and teaching 
assessment tools.

Reliability. Review of the research 
indicates that most clinical and teaching 
tools provide evidence of internal 
consistency; Cronbach α is generally 
higher than 0.80 both for subscale scores 
and for overall scores.24–26,28–31,34–39,41–45, 

47–50,53,55,57–61,63,67,72–74,78,81–85,87,91–96,98,101–109,112, 

113,116–118,120–126,128–135

Generalizability. Data from the studies 
that investigated the generalizability of 
clinical performance assessment tools 
suggest that, on average, 10 coworkers 
would be sufficient to produce a 
generalizability coefficient higher 
than 0.80.3,19–31,34–38,42–47,49,50,54,55,61,63 Data 

from the studies on 10 teaching tools 
indicate that, on average, ratings from 
13 learners are necessary for reliable 
estimates.71,92,96,102,107,109,113,116,124,128,130

Evidence for extrapolation. Across 
the 46 articles on clinical performance 
assessment tools, the average 
extrapolation inference score was 1.23 
(SD = 0.89); however, that score rose 
to 1.68 (SD = 0.57) when we excluded 
tools that did not provide evidence on 
extrapolation. Across the articles about 
the teaching performance assessment 
tools, the average extrapolation score was 
1.28 (SD = 0.93), but higher—1.73  
(SD = 0.62)—when we included only the 
tools that provided evidence.

Link to performances and group differences. 
Three studies on clinical performance 
assessment tools related test scores to 
other variables of interest. Ramsey and 
colleagues20 found that internists who 
were rated highly by their associates also 
had high American Board of Internal 
Medicine licensure exam scores. A study 
on the General Medical Council (GMC; 
United Kingdom) colleague questionnaire 

(CQ) showed that the CQ scores were 
positively correlated with the Colleague 
Feedback Evaluation Tool, a similar 
tool that assesses physicians’ clinical 
performance.60 Another study indicated 
that the GMC CQ scores positively 
correlated with the number of positive 
comments provided by colleagues.48 
For tools assessing teaching, one study 
found that comments were more likely 
for negative evaluations, and the length 
of these comments correlated negatively 
with the assessment score: the more 
written feedback, the lower the score.124 
Receiving more positive comments also 
significantly and positively correlated 
to teaching scores.117 Three studies tried 
to elucidate the relationship between 
teaching and clinical performance. 
Physician subgroups performing 
more than two major procedures per 
week at the hospital received higher 
ratings from students than those who 
did not.67 McOwen and colleagues92 
found a significant and positive 
correlation between clinical excellence 
and ratings of teaching excellence 
given by residents. Finally, the study of 
Mourad and Redelmeier87 reported no 
significant associations between teaching 
effectiveness scores and adverse patient 
outcomes.

One study scrutinized expected clinical 
performance level differences: Physicians 
who had indications of performance 
concerns received significantly lower 
scores than a volunteer sample of 
physicians, yet the effect sizes were 
small.52 The results for tools assessing 
teaching performance by rank were 
conflicting: Professors had higher 
teaching scores in one study,83 whereas 
another study showed no significant 
differences among academic ranks.134 
The findings of other studies on teaching 
assessment tools, however, did support 
the extrapolation inference: Backeris and 
colleagues114 found that academic faculty 
received significantly higher teaching 
scores compared with clinical faculty. 
Additionally, a study on a teaching 
performance tool intended for emergency 
medicine (EM) faculty showed that EM-
certified faculty received significantly 
higher scores than non-EM-certified 
faculty.78 Furthermore, recently certified 
physicians, those who had attended a 
teacher training program, and those 
who spent more time teaching than 
seeing patients or conducting research all 
received high teaching scores.108 Finally, 

Table 3
The Strength of Each Link of the Validity Argument of Assessments of Physicians’ 
Clinical and Teaching Performance, Depicted as a Chain of Inferences137 for the 53 
Questionnaire-Based Assessment Tools Included in a Systematic Analysis of the 
Literature Published 1966–October 2016

Chain  
numbera

Mean (SD)  
validity  

evidence score

No. (%b) of  
tools with  

evidence

Minimum and  
maximum  

score

Type of  
performance  

tool

0138 0.98 (0.59) 36 (95) 0–2.33 Teaching
0238 1.32 (1.15) 25 (66) 0–3 Teaching

0338 1.28 (0.93) 28 (74) 0–3 Teaching

0438 0.37 (0.58) 12 (32) 0–2 Teaching

0136 1.04 (0.57) 36 (95) 0.33–2.33 Teaching

0225 2 (0.80) 25 (66) 1–3 Teaching

0328 1.73 (0.62) 28 (74) 1–3 Teaching

0412 1.17 (0.37) 12 (32) 1–2 Teaching

0115 1.55 (0.58) 15 (100) 0.67–2.67 Clinical

0210 2.10 (0.74) 10 (67) 1–3 Clinical

0311 1.68 (0.57) 11 (73) 1–2.50 Clinical

0409 1 (0.41) 9 (60) 0.50–2 Clinical

0115 1.55 (0.58) 15 (100) 0.67–2.67 Clinical

0215 1.40 (1.16) 10 (67) 0–3 Clinical

0315 1.23 (0.89) 11 (73) 0–2.50 Clinical

0415 0.60 (0.58) 9 (60) 0–2 Clinical

 aThe chain numbers are constructed from two digits: The first two digits represent the four components—01 
scoring, 02 generalization, 03 extrapolation, and 04 implications—and the last two digits represent the number 
of tools with evidence. See also Figure 2. 

 bThe percentage represents the portion of tools with evidence out of, respectively, the 38 total teaching tools and 
the 15 total teaching tools.
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physicians who had been nominated as 
best teacher93 or who had won a teaching 
award received higher teaching scores.75

Constructs. For clinical performance, 
19 studies on 9 different tools 
showed that certain items were 
logically clustered in domains of 
performance with exploratory factor 
analyses.21,23,24,30,31,33,35–37,39,41,42,44–47,50,58,63 
Of these 19 studies, only 2 confirmed 
the found structure with a well-fitting 
confirmatory factor analysis.23,44 These 
tools typically examined domains 
such as “Professionalism,” “(Clinical) 
Competency,” and “Collaboration.” 
For teaching performance, 14 tools 
sought evidence by exploratory factor 
analysis,65,68,72,73,85,91,93,96,100,103,104,106,109,124,126,128, 

130,131 and of these 14, only 2 sought further 
evidence through confirmatory factor 
analysis.72,96,101,103,106,108,117,118,120,122,123,126,128,131–133 
Investigators of 3 tools performed only 
a confirmatory factor analysis—not an a 
priori exploratory factor analysis.102,111,113 
Teaching tools most commonly measured 
performance domains such as “Clinical 
Teaching,” “Interpersonal Skills,” and 
“Learning Climate.”

Evidence for implications. Across the 46 
articles focused on clinical performance 
assessment, and the 72 articles on teaching 
assessment, the average implications 
evidence score was, respectively, 0.60 (SD 
= 0.58) and 0.37 (SD = 0.58). When we 
considered only the tools that provided 
evidence for implications, the average 
score became, respectively, 1.00 (SD = 
0.41) and 1.17 (SD = 0.37).

For the clinical performance assessments, 
11 studies reported self-identified or 
intended change of practice of assessed 
physicians.25–28,43,44,49,51,59,61,62 Of these, 
9 reported that more than half of the 
participants intended to make, or 
had already made, changes to their 
performance.25–28,43,44,49,59,61 Interestingly, 
those physicians who felt that they 
performed better than their colleagues 
had rated them were less prone to make 
changes to their practice.49 Violato 
and colleagues44 investigated whether 
physicians’ scores changed after a period 
of time and found a significant, yet 
small positive effect for physicians’ mean 
aggregated scores. The lack of studies 
investigating the impact of clinical 
performance assessment on health 
care—the ultimate goal—is striking.

For teaching tools, seven studies 
investigated whether scores changed 
over time and showed an improvement 
in scores after one or several assessment 
periods.65,70,84,98,115,121,133 One study found 
a significant change in scores after 
physicians received teacher training, and 
one study showed that after receiving 
the assessment feedback, faculty 
received significantly higher ratings over 
time.70,121 Physicians who discussed their 
scores after the assessment had better 
subsequent scores compared both with 
those who did not discuss the feedback 
and with those who did not receive 
their scores.65 A study on self-identified 
change showed that most physicians were 
positive about their improvement.113 
Another study identified that one factor 
negatively affecting intention to change 
is the experience of negative emotions 
in faculty themselves or recognizing 
negative emotions in others.118

Discussion

Main findings

We conducted this systematic review to 
collect and examine the validity evidence 
for questionnaire-based tools used to 
assess physicians’ clinical, teaching, and 
research performance, for both formative 
and summative purposes. We identified a 
total of 15 questionnaire-based tools for 
physicians’ clinical performance, 38 tools 
for physicians’ teaching performance, 
and none for research performance. After 
reviewing the evidence through the four 
inferences of Kane’s validity framework—
scoring, generalization, extrapolation, 
and implications—our overall conclusion 
is that reasonable evidence supports 
the use of questionnaire-based tools to 
assess clinical performance for formative 
purposes, as the average scores were 
higher than 1.50 for tools that provided 
evidence. The arguments for using these 
tools to assess clinical performance for 
summative use, and for using them to 
assess teaching performance for either 
summative or formative use, lack crucial 
evidence in the implications component 
and thus should be used with caution. 
Furthermore, not all questionnaire-based 
tools seem to be supportive for their 
intended use.

Explanation of findings and suggestions 
for future research

In Kane’s13,16 argument-based approach 
to validation, evidence regarding all four 

components together creates a coherent 
and complete chain of inferences to 
support the intended interpretations 
and uses of assessment tools. Using 
this chain metaphor, it follows that the 
chain of inferences is only as strong as 
its weakest link, and strong evidence for 
one component of an argument does 
not compensate for weaknesses in other 
components of the argument (Figure 2 
and Table 3).13 Our review shows that 
the generalization and extrapolation 
components have received sufficient 
attention from researchers, the scoring 
component shows conflicting results, 
and the evidence surrounding the 
implications component is mostly 
lacking. This lack constitutes a serious 
limitation to using these questionnaire-
based tools, in particular for summative 
purposes. The few studies that included 
implications evidence focused only on 
self-identified improvement or changes 
in assessment scores after some period 
of time; thus, the existing implications 
evidence does not provide strong support 
for using questionnaire-based tools. 
When assessment tools are employed to 
ensure (minimum) performance levels 
(i.e., that physicians are competent 
clinicians or teachers), then more 
supporting evidence is needed. Filling 
the gap of implications evidence is, 
therefore, crucial when assessment 
tools are used for summative purposes. 
We acknowledge that collecting strong 
implications evidence is a difficult 
endeavor—necessitating procedures that 
provide data on the both the assessment 
itself and the ensuing judgments to 
specific physicians.11 Nevertheless, 
filling this gap in implications evidence 
is crucial, and future investigators 
could consider experimental designs, 
use appropriate statistical models for 
observational designs (e.g., g-estimation), 
and/or collaborate with other research 
fields.136 Especially today, given the 
recent developments in accountability 
and public transparency, the academic 
medicine community must strive for 
implications evidence, even though doing 
so is difficult in the vast and context-
specific field of medical education.

Additionally, this review has provided 
some conflicting results regarding the 
scoring component of the argument, 
which also weakens the validity argument. 
Although the item development of most 
tools for assessing clinical performance 
was properly developed, we noted issues 
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about the appropriateness of raters and 
scales (i.e., the effect of the rater selection 
and the lack of research on the negative 
skewing of scale scores). Therefore, future 
research on the scoring component 
should address the effect of the type of 
selection of raters and the use of the 
scoring scales. A possible explanation 
to these findings is that most studies 
were based within the “construct-model 
validity” approach, the most dominant 
discourse of validity in the past.137,138 
None of the studies approached the 
collection of validity evidence with an 
argument-based approach, which could 
explain why these components of the 
argument have been overlooked: Authors 
were simply less aware of that type of 
evidence.

Interestingly, we found no questionnaire-
based tools used to assess physicians’ 
research performance. This lack may not 
be surprising given the citation metrics—
h-index, plus the number of publications, 
grants, clinical trials, and awards/honors 
received—that are available to assess 
physicians’ research performance.139,140 
Notably, however, a strict focus on 
these types of metrics does not provide 
insight into the full scope of research 
performance—and might even decrease 
research performance.141 Hence, other 
assessment tools should be considered, 
such as questionnaire-based tools based 
on physician competency frameworks.1,2

Practical implications

Although we found no completely valid 
argument for the use of questionnaire-
based tools for assessing physicians, 
we feel that the academic medicine 
community should not reject these 
tools as a whole. The notion that not 
one single type of tool is superior 
to another aligns with theories on 
assessment and evaluation.142 Every tool 
in an assessment program has its own 
strengths, weaknesses, and purpose 
and should be regarded as just one 
imperfect tool designed for a specific end. 
Through this review, we have elucidated 
the strengths and weaknesses of 
questionnaire-based tools, thus providing 
a guide for those interested in setting 
up meaningful assessment programs for 
physicians. Currently, the strength of 
these tools lies within the generalization 
and extrapolation components of the 
argument. Because the weakness of 
questionnaire-based tools lies within the 
scoring and implications components, we 

recommend attending to how assessors 
are selected and ensuring these assessors’ 
adequate exposure to the physician in 
question when using questionnaire-based 
tools.

The utility of each assessment method 
is always a compromise between 
various aspects of quality, such as 
validity evidence.142 Hence, combining 
questionnaire-based tools with other 
assessment methods that have sufficient 
evidence for other components of the 
validity argument provides a more 
meaningful assessment program 
compared with using any single method 
in isolation from another. We cannot 
make general recommendations on which 
tool to use. Identifying one single best 
tool proved to be challenging because 
of the context- and specialty-specific 
character of the reviewed tools. Potential 
users of questionnaire-based tools should 
select the tool that best serves their 
intended assessment purpose, based 
on the available validity evidence and 
the value ascribed to that evidence. The 
complete overview of validity evidence 
per tool (Supplemental Digital Appendix 
2, available at http://links.lww.com/
ACADMED/A677) may serve as a guide 
to facilitate the selection process.

To understand and discern which tools 
are needed in a full physician assessment 
program, examination of the content 
of questionnaire-based tools in relation 
to their constructive alignment is 
needed; for example, what is the tool’s 
relationship to competency frameworks? 
Exploring a more programmatic or 
comprehensive and holistic approach to 
assessing physicians’ clinical and teaching 
performance may be worthwhile. A 
meaningful assessment of physicians 
requires a combination of various 
tools; all tools need not be perfect, but 
the combination of tools should be 
thoughtful.138

Limitations and strengths

This study has some limitations. First, we 
may not have identified all studies, and 
therefore our review may be incomplete 
and potentially biased. Second, only one 
author (M.W.vdM.) reviewed the initial 
abstracts in the first screening stage of the 
process. Third, by considering only the 
weakest assumptions stated a priori, we 
might have taken a somewhat deductive 
approach to collecting the validity 
evidence for the questionnaire-based 

tools. Given all the validity frameworks, 
we could have selected multiple ways 
to seek validity evidence; we made 
pragmatic choices to avoid a never-
ending process wherein we would have 
interpreted and incorporated every piece 
of validity evidence available and then 
continually calculated a new score.143 
There is considerable heterogeneity in 
the identified studies in terms of study 
design, quality, and context, which made 
the assimilation of evidence challenging, 
yet not impossible due to the argument-
based approach to validity that we used. 
Using our argument-based approach, 
we were able to collect and assimilate 
different types of evidence—from 
quantitative, as well as qualitative, 
studies.142,144 As far as we are aware, this 
is the first review to rigorously examine 
questionnaire-based tools with an 
argument-based approach to validity. We 
tackled the central issue in the validity 
debate, giving more weight to the scoring 
and implications components of the 
argument than to the extrapolation and 
generalization components, because 
the former are especially needed for 
summative uses of these types of tools. 
Given the argument-based approach we 
used, which evaluates the argument for 
validity by weighing the components 
differently and prioritizing evidence 
based on the intended use of the tool,13,16 
we have provided a state-of-the-art 
perspective of validity.

Conclusions

For several years, society has increasingly 
focused on the assessment of physicians’ 
professional performance to support 
physicians in delivering optimal patient 
care, training competent future doctors, 
and conducting innovative research. 
Questionnaire-based tools have played 
an important role in meeting this 
professional and public need, yet the 
validity evidence for these tools has some 
flaws. Some of these flaws are inherent 
to questionnaire-based tools, and some 
tools are poorly designed, thus providing 
insufficient evidence to support their use. 
We therefore feel that the way forward is 
twofold: (1) to continue the collection of 
evidence to support the validity argument 
of existing tools, and (2) to explore which 
combination of questionnaire-based tools 
can collectively contribute to a valid and 
meaningful assessment of physicians’ 
performance. This dual approach may 
be instrumental in building an effective 

http://links.lww.com/ACADMED/A677
http://links.lww.com/ACADMED/A677
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toolbox to help develop a workforce of 
high-performing physicians who educate 
the next generation of physicians, conduct 
research, and deliver high-quality health 
care.
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