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Introduction

Over the last two decades postgraduate training programs worldwide have introduced major 
changes into their training regimes and assessment structures 1-4. These changes have been 
partially driven by increasing fragmentation of graduate training due to reduced trainee 
working hours and sub specilisation but also by the demands for more efficiency, transpar-
ency and accountability by the public and government 5 6. The most remarkable of these 
changes is probably the move from summative assessment to more formative assessment 7. 
Whereas summative assessment is used to assess whether a set standard is met following a 
period of instruction, formative assessment is intended to direct and guide learning, and as 
such is usually interspersed throughout the period of instruction. Examples of formatively 
used assessments in postgraduate graduate training are workplace-based assessments like 
the mini-CEX (mini-Clinical Examination Exercise), DOPS (Direct Observation of Pro-
cedural Skills), OSATS (Objective Structured Assessment of Technical Skills), MSF (Multi 
Source Feedback). Furthermore, knowledge progress testing and the learning portfolio are 
also intended to be formative assessment instruments.

The rationale behind providing feedback on observed clinical performance or knowledge test 
scores within the training period is to make graduate training more effective and efficient by 
directing ongoing improvement. Furthermore, collection of results of formative assessment 
in a portfolio is supposed to provide an overview of progression and an opportunity to assess 
(the development of) clinical competence. In this way the portfolio can be used both form-
ative and summative 8. Another potential advantage of increasing formative assessment is 
that it becomes possible to move away from time determined training towards competency 
determined training, making individual learning pathways possible 9 10.

Many postgraduate programs complement formative assessment by summative assess-
ment in the form of licensing examinations (Canada, Australia, United Kingdom, United 
States). However other programs focus predominantly on formative assessment, under 
the assumption that summative assessment may provoke unwanted, exam-driven study 
beavhiour (Netherlands, Denmark). Although the potential benefits of formative assess-
ment and the possible drawbacks of summative assessment on postgraduate training seem 
theoretically well founded, little is known about the actual educational impact of these 
approaches 11 12. However, over the last few years, the available evidence on the educational 
impact of assessment in postgraduate training has been accumulating, leading us to perform 
a systematic review of the educational impact of postgraduate assessment.

PICO
 P - postgraduate medical trainee            C - no assessment / assessment as usual
  I  - educational assessment                           O – impact on learning (Kirkpatrick level 1-4)

Methods
Search strategy
A review protocol was developed based on the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) statement (www.prisma-statement.org). PubMed 
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and Ebsco/ERIC were searched by JK en MD from inception (PubMed up to 23 April 2014 and 
Ebsco/ERIC up to 24 April 2014). The following terms were used (including synonyms and 
closely related words) as index terms or free-text words: ‘postgraduate medical education’ 
or ‘residency’ or ‘interns’ and ‘mini CEX’ or ‘clinical observations’ or ‘portfolio’ and ‘reten-
tion’ or ‘learning effect’ or ‘level of evaluation’. The full search strategies and results from 
both databases can be found in Appendix 1 and Appendix 2. Additionally the literature refer-
ences and citing articles of all included articles were screened, until saturation was obtained.

Inclusion and exclusion criteria
Articles were included if they met the following criteria:
• English language
• Study subjects were postgraduate medical trainees
•  Study reported on the educational impact of assessment in postgraduate medical education
• The study concerned primary research or a systematic review
• The full-text of the study could be retrieved

Both MD and KvL screened the initial database search for eligible studies using title and 
abstract. MD read all articles full-text and identified which articles met the inclusion criteria 
with the consensus of KvL. Subsequently, all references and citing articles of all articles that 
were to be included in the review were screened. MD and KvL independently judged which of 
these articles were suitable for the review.

Data extraction
The column headings of the data extraction form are summarised in box 1. 

Box 1  Column headings data extraction form

Authors  Assessment instrument

Formative or summative assessment Study design

Title Study quality                  Research question 
Study subjects 
Data collection 
Confounding 
Completeness data 
Analysis results 
Conclusions 
Reproducibility 
Prospective 
Ethics 
Triangulation

Year of publication Study quality total

Country of origin Level of evaluation (Kirkpatrick)

Study design Outcome

Study population Include in systematic review

Sample size 
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Both MD and KvL independently extracted data into the extraction form to compare the 
studies. Disagreements were resolved by discussion until consensus was reached. The 
study quality was assessed by using quality indicators developed by Buckley et al (Box 2) 13. 
To determine the level at which the educational impact of the assessment instrument was 
assessed we used Barr’s adaption of Kirkpatrick’s four level evaluation model (Box 3) 14 15.

Box 2  Best Evidence Medical Education (BEME) quality indicators developed by Buckley et al. 13

Research question Is the research question or hypothesis clearly stated?

Study subjects  Is the subject group appropriate for the study being  
carried out?

Data collection methods  Are the methods used reliable and valid for the research  
question and context?

Completeness of data  Have subjects dropped out? Is the attrition rate less  
than 50%? Is the questionnaire response rate acceptable?

Control for confounding  Have multiple factors or variables been removed or  
factors accounted for where possible?

Analysis of results  Are the statistical or other methods of results analysis  
used appropriate?

Conclusions Is it clear that the data justify the conclusions drawn? 

Reproducibility Could other researchers repeat the study?

Prospective  Does the study look forwards in time rather than  
backwards?

Ethical issues Were all relevant ethical issues addressed?

Triangulation Were results supported by data from more than one source?

Box 3  Barr’s adaption of Kirkpatrick’s evaluation model  14

The studies identified were heterogeneous and often contained qualitative data. For this  
reason it was not possible to perform a meta-analysis or formal synthesis, but a realist syn-
thesis approach was deemed appropriate. Many studies evaluated the educational impact  
of assessment at Kirkpatrick level 1: learner’s reactions. There were, however, an encouraging 
number of studies that were able to assess the educational impact of several assessment 
forms at Kirkpatrick level 2 and higher. A detailed narrative description of these studies is 

lEvEl 1 Learner’s reactions

lEvEl 2A Modification of attitudes and perceptions

Change in behaviour

Benefits to clients or patients

Acquisition of knowledge and skills

Change in organisational practice

lEvEl 2B

lEvEl 3

lEvEl 4A

lEvEl 4B
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included in the results section, followed by a realist synthesis of the data presented 16.  
A realist synthesis is a theory-driven, interpretive systematic review method that is designed 
to study complex interventions in complex systems. This is achieved by analyzing evidence 
(regardless of nature as long as it is judged to be relevant and of sufficient quality to support 
the inferences being made) in order to understand interactions between context, mecha-
nisms and outcomes 17 18. This approach to any area of interest can be summarised as seeking 
explanations to (some, or all, of) the question of ‘what works, for whom, in what circum-
stances and why?’

The evidence was examined by MD, FS and DB and the different assessment types were 
grouped into the following categories:
 
Formative assessment: knowledge tests, direct observations of patient encounters, direct 
observations of technical skills, objective structured clinical exams, multisource feedback, 
portfolio and chart review.
Summative assessment: licensing exams, in-training assessment and portfolio.
Both Summative and Formative: direct observations of patient encounters and portfolio. 

Further elements associated with evidence for educational impact of assessment at  
Kirkpatrick level 2 and higher were identified for the realist synthesis. 

results
Search results
Our initial search in PubMed (appendix 1) and Ebsco/ERIC (appendix 2) screening title and 
abstract yielded 1841 and 468 articles respectively. A total of 44 articles were read full-text, 
after which 25 articles were excluded because they did not meet inclusion criteria. Two 
articles 19 20 could not be retrieved in full-text format, leaving 17 articles for inclusion in the 
review.

Manual searching of both the reference list and citing articles of these 17 articles yielded 
another 93 articles that were screened based on title and abstract. Forty-two of these were 
excluded immediately, leaving 51 articles that were read in full text.  Of these 21 articles were 
excluded, leaving 30 articles for inclusion in the review (see the PRISMA flowchart). The 
reasons for exclusion are listed in box 4.

Box 4  Reasons for exclusion

• No original research

• No focus on ‘learning from assessment’ 

• Not about postgraduate medical trainees

• Feasibility and/or usefulness study 

• Validity and/or reliability study 

• Narrative review
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Flowchart

2309 records identified through 
 searching PubMed and Ebsco/ERIC  

databases

2402 records screened on title and abstract

93 additional records identified  
through other sources

2307 records excluded

48 full-text articles excluded 
• No original research

• No focus on ‘learning from assessment’ 
• Not about postgraduate medical trainees

• Feasibility and/or usefulness study 
• Validity and/or reliability study 

95 full-text articles assessed for eligibility

47 studies included

5 systematic reviews

26 of studies included in quantitative 
synthesis

16 of studies included in 
realist synthesis

Identification

Screening

Eligibility

Included
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General findings
Most studies originated from the United States (21 studies), followed by the UK (13 studies), 
Canada  (6 studies) and Denmark (2 studies). Argentina, China, India, the Netherlands and 
South Africa all were the country of origin of one study each. Study subjects were usually, but 
not exclusively, recruited from the earlier training years and covered a range of specialties: 
cardiology (3), anaesthesiology (4), surgery (7), pediatrics (4), psychiatry (3), emergency 
medicine (2), internal medicine (6), family medicine (10), otolaryngology (1), radiology 
(1) and obstetrics and gynaecology (3). Study samples evaluating formative assessment 
tended to be small, ranging from as few as 8 subjects to 318 subjects, whereas the studies of 
summative assessment, especially licensing exams, generally had larger numbers of subjects, 
ranging from 208 to 4546 subjects per study.

Study design
Of the 47 articles included, 5 reported a systematic review. In 2002 Sharp et al conducted a 
systematic review on ‘board certification and clinical outcomes’ 21, concluding that few pub-
lished articles used research methods appropriate for the research question and that among 
the screened studies more than half supported an association between board certification 
status and positive clinical outcomes. We retrieved 5 studies that have been published since 
and will only report on these. Tochel et al. (2008) addressed ‘ the effectiveness of portfolios 
for graduate assessment and education’ 22. However, the authors included all postgraduate 
healthcare professionals and critical reading revealed little to no information on the specific 
effectiveness for postgraduate medical trainees. A systematic review on ‘tools for direct 
observation and assessment of clinical skills of medical trainees’ by Kogan et al (2009) 23 
included both medical students and postgraduate trainees. They conclude that although 
many tools are available for the direct observation of clinical skills, evidence for validity and 
description of educational outcomes is scarce.  In 2010 Miller et al. reviewed  ‘the impact 
of workplace based assessment on doctors’ education and performance 12. This review has 
some overlap with the present systematic review and includes several of the articles that 
were retrieved by our search as well 24-28. However, Miller et al. also included other healthcare 
professionals. Moreover, since publication of the last two reviews, other articles address-
ing the educational impact of workplace-based assessment have been published. In 2013 
Jelovsek et al. published a systematic review of ‘tools for the direct observation and assess-
ment of psychomotor skills in medical trainees’ 29.  In this article one paragraph is dedicated 
to educational impact. Thorough reading of all articles that are cited in this paragraph  
revealed that, except for one 30, the studies cited are feasibility studies that usually incorpo-
rated one question on the usefulness or effectiveness of the assessment instrument based 
on the perception of trainees and/or supervisors. As usefulness/effectiveness were not 
further specified and can have several meanings beyond educational impact, these studies 
were not incorporated in this review.

Study quality
Kirkpatrick level of evaluation:
Of the 42 original research articles, 26 evaluated the educational impact of assessment at 
Kirkpatrick level 1 (learner’s reaction) and in fact the portfolio was only evaluated at this level 
(table 3). These studies elicited information from trainees on their perception of learning 
from the assessment. The results were mixed, with most (13 studies) reporting that trainees 
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felt that the assessment under investigation had, or could have, a positive impact on learning 
25 28 30-40 78. Seven studies reported an equivocal effect 27 41-46 and six studies a negative effect 
on learning 27 47-51. The portfolio especially, was subject to significant criticism,  notably: 
time-consuming to complete, the perception that it might actually reduce training oppor-
tunities 27 and fears that a summative portfolio would make trainees less honest and avoid 
documenting shortcomings 35. It was striking to see that even as much as 6 years  
following the introduction of direct observations followed by feedback and the portfolio 
many trainees and supervisors are still questioning their educational value and struggling  
to find the time to perform these assessments 22 41 43 46 47 49.

Best Evidence Medical Education (BEME) quality indicators
The quality of the original research articles ranged between 4 and 11 (the maximum score). 
Kirkpatrick level 1 studies tended to be of lower quality, with a mean of 7.0, whereas the  
mean quality of Kirkpatrick level 2 and higher articles ranged from 8 to 9.8 (see Table 3).  
This can partially be explained because several of the Kirkpatrick level 1 studies were quali- 
tative research, which is not really suited for the BEME criteria, as qualitative research is 
usually not prospective, and it is hard to assess the completeness of data.  
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table 3  Included primary research articles: quality of evidence (Q) and Kirkpatrick level

Formative 

Summative 

1 (reaction)

1 (reaction)

2 (knowledge)

2 (knowledge)

3 (behaviour)

3 (behaviour)

4 (benefit patient)

4 (benefit patient)

Q

Q

Q

Q

Q

Q

Q

Q

Both 1 (reaction) 2 (knowledge) 3 (behaviour) 4 (benefit patient)Q Q Q Q

                                         KIrKPAtrICK lEvEl AnD QuAlItY (Q)

Dijksterhuis 42 2013 Galvagno 52 2009
Larsen 532009
De Virgilio 54 2008

10 8
10
7

Knowledge test

Ross 55 2012 
Ravitz 56 2013

6
8
6
6
5
7

10
11

Direct observation: 
patient encounters

Bodle 30 2008

Fung 32 2000
Kjaer 35 2006
Hrisos 49 2008
Mulligan 50 2009
Gurgel 43 2011
Ryland 28 2006
Webb 39 2006
Webb 402012

Ringsted 36 2004

pereira 27 2009
pereira 46 2012

Jenkins 442013
Halder 48 2012

Murphy 26 2009
Sabey 51 2009

Malhotra 25 2008
Tokode 38 2013

26

Sharma 78 2013

Grantcharov 57 2007

parish 79 2006

Cope 58 1986
Brinkman 24 2011
Berger 59 2009

Wenghofer61 2009 Norcini 62 2000
prystowsky 63 2002
Silber 64 2002
Tamblyn 65 2002

Opilla 60 1997

7

7
6
9
7
7
8
7

10

8

4
4

9
6

7 8.6 9.8 8

9
7

6
8

4

9

9

9
11
10

9
11
10

9
7
9
7

8

Direct observation:
surgical skills

Multi Source 
Feedback

Board certification

portfolio

Chart review

In-training 
assessment

portfolio

portfolio

Mean quality

Multi-assessment 
model

Direct observation: 
patient encounter

Total number
of papers

Objective  
structured clinical 
examination

Alves de Lima 31 2005
Hamburger 33 2011
Han 34 2005
Julyan 45 2009
Tan 37 2012
Basu 47 2013

6 55
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Realist synthesis:
In this review we identified 16 articles that report on impact of assessment beyond Kirkpat-
rick level 1 in a postgraduate context. In the realist synthesis we will summarise what these 
assessments have in common that makes them work, why and how the educational effect 
was achieved for whom and to what extent. Furthermore we will address the limitations of 
the study and the influence of context 16.

Kirkpatrick level 2b: Acquisition of knowledge or skills
Three studies evaluated the effect of repetitive formative knowledge testing on knowledge 
growth.
•  Why and how: One study found a positive effect of formative knowledge testing as part  

of mandatory preparation prior to board certification 54. The intervention consisted of 
weekly assigned reading, knowledge tests, peer review of test results and supervisor led  
discussions. The other 2 studies were more experimental in character and evaluated  
repeated tests versus repeated study, one in a pre and post intervention design and the 
other in a randomised controlled trial 52 53. 

•  For whom: surgical, anaesthesiology, emergency medicine and pediatric trainees, however 
this intervention is likely to succeed in other groups as well.

•  To what extent: when repeated testing was used as a preparation for board certification,  
a meaningful, significant effect was seen on both pass rates and test scores on the certi- 
fying exams. However, the other studies only demonstrated a small effect in a small know-
ledge domain. 

Limitations: the significant educational impact that is established comes at a cost: weekly 
assigned reading, followed by knowledge testing, peer-review and supervisor-led discussion 
is time-consuming for both trainees and supervisors. It requires a strong commitment which 
can probably only be justified when it results in better patient care. This may be the case, as 
there is evidence that higher board certification scores have a positive effect on patient care 
(see below). 

The effect of formative assessment on operative skills was evaluated by one study 57:
•  Why and how: Trainees who were advanced beginners were structurally assessed follow-

ing a laparoscopic procedure. Next, both trainee and supervisor reviewed the videotape of 
the procedure, followed by extensive feedback and an opportunity to demonstrate what 
was learned. 

•  For whom:  general surgical trainees, however this intervention is likely to succeed with 
other surgical specialty trainees as well.

•  To what extent: a significant reduction of error and economy of movement was seen.  
Even though shorter learning curves and better patient outcomes were not measured,  
one can hypothesise that intervention this may have a positive effect on these outcomes.

Limitations: this method of surgical training requires a significant time commitment and 
dedication on the part of both trainees and supervisors. More research is needed whether 
this is compensated for by shorter learning curves and better patient outcomes.
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One study evaluated the effect of feedback on trainee performance during formative  
objective structured clinical exams (OSCE)79.
•  Why and how: A 5-station teaching OSCE on the subject of substance abuse. Trainees 

received 5 minutes of feedback immediately following each OSCE-station, before they 
went on to the next OSCE-station.

•  For whom:  general medicine and family medicine trainees, however this intervention is 
likely to succeed with other specialty trainees as well.

•  To what extent: a significant improvement of performance, especially in assessment and 
patient management was seen from one OSCE-station to the next station.

Limitations: feedback-time was short, and feedback was not structured. The improvement 
in performance was small and of questionable clinical significance. No improvement of com-
munication skills was seen. There is no information on the sustainability of the effect.

Kirkpatrick level 3: Change in behaviour
The formative effect of multisource feedback was studied at Kirkpatrick level 3 by three 
groups 24 58 59.
•  Why and how: structured feedback was collected through questionnaires that were 

distributed to staff, nurses, patients and peers, combined with self-assessment. This was 
followed by a structured feedback session with a preceptor, residency director or program 
director and a second measurement.

•  For whom: paediatrics, anaesthesiology and internal medicine trainees, however, this 
intervention is likely to succeed with other postgraduate trainees as well.

•  To what extent: comments usually reflected communication and professional behaviour. 
Patient satisfaction, nurses’ ratings, interpersonal and communication skills all increased 
significantly.

Limitations: the studies did not look at patient outcomes, however it can be argued that 
patient satisfaction is an important feature of quality health care. All studies reported on a 
single intervention and it is not clear how  frequent multisource feedback should be per-
formed. Furthermore, the usefulness of multisource feedback seems limited to assessing 
communication and professional behaviour.

Two articles report on the educational impact of direct observation of patient encounters, 
followed by feedback.
•  Why and how: One study reported on direct observation by a physician and a behavioural 

scientist through real-time video. Trainees were encouraged to leave the consultation 
room to ask for feedback during the patient-encounter, furthermore precepting time was 
reserved between patients 55. 
 In the other, randomised controlled study, trainees conducted four once-weekly video-
taped interviews with ‘difficult’ standardised patients 56. This was followed by 1 hour of 
individual coaching incorporating self-assessment and skills teaching from experienced 
psychiatrists. 

•  For whom: GP trainees, however, this intervention is likely to succeed with other post- 
graduate trainees as well.
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•  To what extent: a very immediate effect on trainee communication, competency and 
self-efficacy was seen. The second study showed a continuing effect 6 months after the 
intervention.

Limitations: both interventions had in common that trainees and faculty devoted a signi- 
ficant amount of time in reviewing patient videos and coaching. However, in the light of the 
highly positive and sustained effect on trainee communication, this seems a worthwhile 
investment. Furthermore, the second study used standardised ‘difficult’ patients who 
offer substantial opportunities for learning skills followed by 60 minutes of coaching. It is 
questionable whether the same effectiveness can be established with more commonly used 
workplace-based assessments like the mini-CEX, which are currently employed in clinical 
practice.

One study addressed the potential benefits of national licensing examinations on the quality 
of health care delivery 61.
•  Why and how: national licensing examinations organised by the Royal College of Surgeons  

and Physicians of Canada. The exam contains an (undergraduate) knowledge part and a  
(postgraduate) clinical part in the form of OSCE-stations. Health care delivery was as-
sessed by peer-review of patient-records using a standardised assessment-protocol. The 
findings of the chart-review were discussed with the doctor culminating in a final report 
and a judgment whether the healthcare delivery was acceptable or unacceptable. 

•  For whom: surgical and internal medicine trainees
•  To what extent: national licensing exams scores are associated with higher quality of 

health care delivery, however, benefits for patients were not assessed. The association was 
strongest for test scores on the knowledge exams.

Limitations: the focus of this study was on health care delivery; communication, collabo-
ration and professional behaviour were, at best, indirectly assessed. This is possibly why no 
association with the clinical part of the exam could be found.

Kirkpatrick level 4a: Change in organisational practice
Opila et all (1997) showed that a relatively small intervention (chart review followed by  
feedback) can change organisational practice by increasing adherence to standardised  
criteria for chart documentation 60.  
•  Why and how: repeated chart review according to a set standard, followed by feedback on 

both chart documentation and overall quality of care by faculty advisers 
•  For whom: internal medicine residents, however this intervention is most likely to succeed 

with other trainees as well
•  To what extent: only an effect on the relatively circumscribed area of chart documentation 

could be demonstrated, there was no effect on health care delivery or overall quality of care. 

Limitations: even though superior chart documentation will probably result in better patient 
outcomes, this has not been addressed in this study. Chart review in itself seems not suitable 
to assess and/or improve health care delivery. This is probably a consequence of the fact that 
medical expertise is context-specific and cannot be extrapolated from one patient-problem 
to another 66.
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Kirkpatrick level 4b: Benefits to clients or patients
Several studies in the US and Canada have addressed the potential benefits of (voluntary) 
board certification on patient outcomes 62-65.
•  Why and how: voluntary board certification through exams organised by the medical  

specialty board. Usually the exams contain a knowledge component and a clinical  
component, such as an OSCE-station exam.

•  For whom: surgical, anaesthesiology, cardiology and internal medicine postgraduate  
trainees  in the last stages of postgraduate training

•  To what extent: data suggest that board certification, and licensing exam scores, are  
associated with better patient outcomes 

Limitations: all of the studies are cohort studies, and were conducted by linking databases 
that were not set up to evaluate the quality of individual health care delivery. As certification 
in these studies is voluntary, it is possible that intrinsic motivation drove trainees to pass the 
certifying exams, and that it is this intrinsic motivation that also drove behaviour that led to 
better patient outcomes.

Box 5 summarises the elements that were associated with an educational impact at  
Kirkpatrick level 2 or higher in the realist synthesisi.

Box 5  Elements associated with educational impact at Kirkpatrick level 2 and higher 

Discussion
It is a striking observation that two decades after major reorganisations of postgraduate 
training, there is little evidence beyond Kirkpatrick level 1 for educational impact of the two 
most time-consuming, and most disputed educational interventions: standalone direct 
observations of patient encounters followed by feedback and the portfolio. Having said that, 
it is very encouraging to see that several study groups managed to evaluate formative know-
ledge testing, workplace based assessment as part of a feedback cycle, formative objective 
structured clinical exams, chart review and multisource feedback at Kirkpatrick levels 2 and 
higher. Furthermore, no evidence for a negative effect on learning from licensing or certi- 
fying examinations was encountered. On the contrary, there appears to be (indirect) 
evidence for a positive effect of licensing and certifying exams at Kirkpatrick level 3 and 4: 
behaviour of doctors and benefits to patients.

Strengths and weaknesses of this study
Strength of this review is that it offers a helicopter view of all evidence that is available 
regarding the educational effect of postgraduate assessment. By focusing on the studies 

•  Comparison to a gold standard (guidelines, certifying examinations, experts)

• Sufficient time allocated for structured feedback 

•  Feedback is part of a feedback cycle (after the feedback trainees get the  

opportunity to practice, followed by an assessment of what was learned)
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that evaluated the educational impact of the assessment on Kirkpatrick level 2 or higher, we 
managed to perform a realist synthesis and uncovered ingredients that these studies have in 
common. In this way, the review provides an excellent base not only for future research, but 
also for possible fine-tuning of postgraduate assessment programs.
The major weakness of this review is that the studies included are heterogeneous and do not 
allow for meta-analysis. Furthermore, the studies that evaluated a formative assessment 
instrument for the most part included small groups of trainees in a single institution, usually 
volunteers, which may have been the most motivated trainees. This makes it difficult to 
predict how the assessment instrument will perform in usual practice. 

One could argue that it is not justified to conclude that licensing exams or board certifi-
cation results are correlated with better clinical care for patients from the studies that are 
included in this review 67. Since board certification is more or less voluntary, there may have 
been a self-selection bias, where only the most motivated trainees tried and passed the 
exams. At the same time, it is probably unethical to perform a randomised controlled study 
to compare summative board certification to training as usual in a postgraduate training 
setting, and thus this question may ever be answered .

Since more than half of all included studies were found by hand-searching references and 
citing articles, it is possible that we did not use the most appropriate search terms when 
searching Pubmed and Ebsco/ERIC. However, it also became apparent that there is a need for 
more standardisation of terminology with regard to both postgraduate trainees and assess-
ment instruments. In addition we found many Kirkpatrick level 1 studies looked at the fea-
sibility and usefulness of the assessment instrument, rather than at educational impact or 
impact on learning, making it difficult to judge which articles should be included in the review.

Strengths and weaknesses in relation to other studies
The comprehensiveness of this review distinguishes it from other reviews on the subject of 
educational impact of postgraduate assessment. Other reviews usually focused on a single 
assessment instrument, either a workplace based assessment, board certification, portfolio 
or direct observation of surgical skills. Furthermore, we only included studies that evaluated 
educational impact on postgraduate trainees, as we postulated that training, whilst carrying 
responsibility for patients and working under intense service pressures, is fundamentally 
different from the circumstances under which the learning of medical students, clerks or 
graduated specialists comes about.

A potential weakness is that by aiming to be so comprehensive, we might have lost out on 
depth or thoroughness of the review. Occasionally it was difficult to assess the statistical 
method used. However, by using validated quality indicators we have been able to gain some 
insight in the quality of the papers under review. 

meaning of the study
Based on the findings of this review, postgraduate assessment programs should take the 
following in account: 
•  Knowledge should be tested with summative knowledge exams. The scores on these exams 

will increase when formative knowledge testing is incorporated in the curriculum.
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•  Direct observation of patient encounters is best suited for assessing communication and 
professional behaviour. When intended to be formative, the assessment should be video-
taped and followed by self-assessment and an extensive coaching session. The feedback 
should be given in a structured fashion, if possible in combination with a  behavioural 
scientist. Furthermore, trainees should be given the opportunity to practice their new  
skills and then be reassessed to reinforce skill acquisition.

•  Direct observation of procedural skills and/or surgical skills can be used formatively,  
provided that the procedure is followed by structured feedback with a supervisor and  
an opportunity to practice new skills and be reassessed. 

•  Multisource feedback either from co-workers or patients can be used to assess commu-
nication and professional behaviour. When used formatively, the assessment should be 
followed by an extensive coaching session where structured feedback is given, possibly  
in combination with a behavioural scientist. Once again, trainees should be given the  
opportunity to practice their new skills and be reassessed.

•  Until evidence becomes available that keeping a portfolio improves learning and reflection 
the portfolio should be lean, user friendly and should be regarded as an extensive logbook.

•  Board certification appears to be associated with better patient outcomes and must  
become, or, should remain an integral part of postgraduate assessment programs.

unanswered questions and future research
Future research should concentrate on measuring the educational impact of the various 
assessment instruments against a validated standard. It is of paramount importance that 
research moves beyond Kirkpatrick level 1, and this review shows that it can be done 68 69. 
Additionally, future research should be directed at evaluating assessment instruments in 
a clinical environment, with large groups of trainees, spanning various training years and 
various medical specialties.

There are still many questions that remain unanswered: little is known of the education-
al value of standalone direct observations of patient encounters and/or procedural skills 
followed by feedback in daily practice. In these circumstances it remains difficult to find the 
time for a proper evaluation and willing, informed supervisors 35 38 41 51. Furthermore, both the 
complexity of real clinical patients and the fragmentation of work hours make it difficult to 
complete the assessment by agreeing on what will be practiced when and where and when 
the trainee is to be assessed again on the same subject 70 71. However, without a plan of action, 
a chance to practice and be assessed again, feedback is not part of a feedback cycle, limiting 
the educational value. 

For the learning of surgical skills, it is still unclear whether structured assessment followed 
by feedback in daily practice will result in a shorter learning curve, increased proficiency or 
better patient outcomes at the end of training when compared to traditional training 29. 
Moreover, when the assessment instrument is intended for both formative ànd summative 
use and remains visible in a portfolio, it is questionable whether trainees will allow them-
selves to be assessed in situations where they lack competence 72.
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Even though the theory behind the portfolio appears valid 73 there is little to no evidence that 
it will stimulate learning and or reflection beyond the usual in postgraduate training. There is 
a need for a randomised controlled trial where keeping a comprehensive, well-kept portfolio 
is compared to the usual training against a validated standard, for example (scores during) 
board certification or disciplinary action, recent research shows that it can be done, however, 
long-term efforts will be required to achieve this 74 75. 

There is minimal, if any, information available on the potential unwanted side effects of cer-
tifying examinations, such as superficial learning behaviour and just learning to pass the test. 
However, having to pass certifying examinations whilst working full-time caring for patients 
in a period when people usually start a family can have detrimental effects on personal life 76 

77. For this reason, more research into the positive and negative effects of board certification 
is warranted.

Conclusion
This review shows that it is possible to perform high quality research capable of detecting 
a genuine impact of assessment on learning during postgraduate medical training. There 
is empirical support for the use of several assessment instruments (multisource feedback, 
direct observation of patient encounters and skills as part of a feedback cycle, objective 
structured clinical examination followed by feedback, formative knowledge testing, chart 
review and licensing examinations), but there is no support for other instruments, especially 
not in the way they have been implemented in daily practice (mini-CEX, DOPS, OSATS and 
portfolio).

We would like to make a plea that the introduction of new educational interventions in post-
graduate training, especially when they are time-consuming to complete, should be preced-
ed by proof of effectiveness beyond the level of learners’ reactions (Kirkpatrick level 1).
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Search 2 

Search 3 

Query

Query

Items found

Items found

#5 AND #6 AND #7 NOT #4 610#9

#9 AND #10 AND #11 NOT #4 NOT #9 12#12

((((“Education, Medical, Graduate”[Mesh] OR “Internship and Residency”[Mesh]  
OR postgraduate*[tiab] OR graduate*[tiab] OR residen*[tiab] OR trainee*[tiab]  
OR interns[tiab] OR intern[tiab] OR house officer*[tiab] OR registrar*[tiab] OR  
training grad*[tiab] OR junior doctor*[tiab])) AND (“Educational Measurement” 
[Majr] OR exam*[ti] OR ((assess*[ti] OR test[ti] OR tests[ti] OR measur*[tiab]) AND 
(education*[tiab] OR training*[tiab])))) AND (“Retention (psychology)”[Majr] OR 
“Learning”[Majr] OR impact*[ti] OR retention[ti] OR learning effect*[ti] OR level of 
evaluation[ti] OR levels of evaluation[ti] OR kirkpatrick[ti] OR construct validit*[ti]))

Search “Retention (psychology)”[Majr] OR “Learning”[Majr] OR impact*[ti] OR  
retention[ti] OR learning effect*[ti] OR level of evaluation[ti] OR levels of evaluation 
[ti] OR kirkpatrick[ti] OR construct validit*[ti] OR consequential validit*[ti]

Search “Education, Medical, Graduate”[Mesh] OR “Internship and Residency”[Mesh] 
OR postgraduate*[tiab] OR graduate*[tiab] OR residen*[tiab] OR trainee*[tiab] OR 
interns[tiab] OR intern[tiab] OR house officer*[tiab] OR registrar*[tiab] OR training 
grad*[tiab] OR junior doctor*[tiab]

Search mini cex[tiab] OR (mini[tiab] AND clinical[tiab] AND evaluation[tiab] AND 
excercise*[tiab]) OR dops[tiab] OR (direct[tiab] AND observation[tiab] AND proce-
dural[tiab] AND skills[tiab]) OR osats[tiab] OR osce[tiab] OR osces[tiab] OR objective 
structured clinical examination[tiab] OR wpba[tiab] OR workplace based assess-
ment*[tiab] OR ita[tiab] OR in training assessment[tiab] OR case based discussion* 
[tiab] OR structured clinical observation*[tiab] OR portfolio*[tiab]

1219

325102

212051

6104

#8

#11

#9

#10

((“Retention (psychology)”[Majr] OR “Learning”[Majr] OR impact*[ti] OR retention 
[ti] OR learning effect*[ti] OR level of evaluation[ti] OR levels of evaluation[ti] OR 
kirkpatrick[ti] OR construct validit*[ti] OR “Outcome Assessment (Health Care)” 
[Majr]) OR patient outcome*[ti]))

((“Educational Measurement”[Mesh] OR exam*[ti] OR ((assess*[ti] OR test[ti] OR 
tests[ti] OR measur*[tiab]) AND (education*[tiab] OR training*[tiab] OR formative 
[tiab] OR summative[tiab])) OR progress test*[ti]))

(((“Education, Medical, Graduate”[Mesh] OR “Internship and Residency”[Mesh] OR 
postgraduate*[tiab] OR graduate*[tiab] OR residen*[tiab] OR trainee*[tiab] OR 
interns[tiab] OR intern[tiab] OR house officer*[tiab] OR registrar*[tiab] OR training 
grad*[tiab] OR junior doctor*[tiab] OR “Certification”[Majr] OR “Licensure,  
Medical”[Majr] OR “Licensure”[Majr:NoExp] OR certif*[ti] OR licens*[ti])))

351337

300831

240926

#7

#6

#5

Search 1 Query Items found
#1 AND #2 AND #3 1219#4

(“Retention (psychology)”[Majr] OR “Learning”[Majr] OR impact*[ti] OR retention[ti] 
OR learning effect*[ti] OR level of evaluation[ti] OR levels of evaluation[ti] OR  
kirkpatrick[ti] OR construct validit*[ti])

“Educational Measurement”[Majr] OR exam*[ti] OR ((assess*[ti] OR test[ti]  
OR tests[ti] OR measur*[tiab]) AND (education*[tiab] OR training*[tiab]))

(“Education, Medical, Graduate”[Mesh] OR “Internship and Residency”[Mesh] OR 
postgraduate*[tiab] OR graduate*[tiab] OR residen*[tiab] OR trainee*[tiab] OR 
interns[tiab] OR intern[tiab] OR house officer*[tiab] OR registrar*[tiab] OR training 
grad*[tiab] OR junior doctor*[tiab])

325099

248577

222684

#3

#2

#1

Appendix 1  PubMed 24 April 2014

[Mesh] = Medical Subject Heading, keyword from PubMed’s thesaurus
[Majr] = MeSH as a major topic
[ti] = words in title
[tiab] = words in title or abstract
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Appendix 2 Ebsco/ERIC 24 April 2014
DE = descriptor, keyword from ERIC’s thesaurus
TI = words in title
AB = words in abstract

Search 1 Query Items found
#1 AND #2 AND #3 479*#6

TI medic* OR AB medic* 

#1 AND #2 AND #3 

( DE “Learning” OR DE “Transfer of Training” OR DE “Workplace Learning” OR DE 
“Individual Development” OR DE “Instructional Effectiveness” OR DE “Outcomes 
of Education” OR DE “Educational Benefits” OR DE “Outcome Measures” OR DE 
“program Effectiveness” OR DE “program Evaluation” OR DE “Knowledge Level” OR 
DE “Retention (psychology)” ) OR TI ( impact* OR retention OR “learning effect” OR 
“learning effects” OR “level of evaluation” OR “levels of evaluation” OR kirkpatrick OR 
“construct validity” OR “construct validities” OR “consequential validity” OR “conse-
quential validities” OR “patient outcome” OR “patient outcomes” ) OR AB ( impact* 
OR retention OR “learning effect” OR “learning effects” OR “level of evaluation” OR 
“levels of evaluation” OR kirkpatrick OR “construct validity” OR “construct validities” 
OR “consequential validity” OR “consequential validities” OR “patient outcome” OR 
“patient outcomes” ) 

( DE “Educational Assessment” OR DE “Alignment (Education)” OR DE “Alternative 
Assessment” OR DE “performance Based Assessment” OR DE “Educational Indicators” 
OR DE “Outcome Measures” OR DE “Evaluation Methods” OR DE “pretesting” OR 
DE “Task Analysis” OR DE “Formative Evaluation” OR DE “progress Monitoring” 
OR DE “High Stakes Tests” OR DE “Evaluation” OR DE “Informal Assessment” OR 
DE “portfolio Assessment” OR DE “Summative Evaluation” OR DE “Tests” OR DE 
“Achievement Tests” OR DE “Mastery Tests” OR DE “National Competency Tests” OR 
DE “Exit Examinations” OR DE “Licensing Examinations (professions)” OR DE “Timed 
Tests” OR DE “Instructional Effectiveness” OR DE “Outcomes of Education” OR DE 
“Educational Benefits” ) OR TI ( exam* OR ((assess* OR test OR tests OR measur*) 
AND (education* OR training* OR formative OR summative)) OR progress test* OR 
mini cex OR (mini AND clinical AND evaluation AND excercise*) OR dops OR (direct 
AND observation AND procedural AND skills) OR osats OR osce OR osces OR “objec-
tive structured clinical examination” OR wpba OR “workplace based assessment” OR 
“workplace based assessments” OR ita OR “in training assessment” OR “case based 
discussion OR case based discussions” OR “structured clinical observation” OR  
“structured clinical observations” OR portfolio* ) OR AB ( exam* OR ((assess* OR test 
OR tests OR measur*) AND (education* OR training* OR formative OR summative)) 
OR progress test* OR mini cex OR (mini AND clinical AND evaluation AND excercise*) 
OR dops OR (direct AND observation AND procedural AND skills) OR osats OR osce 
OR osces OR “objective structured clinical examination” OR wpba OR “workplace 
based assessment” OR “workplace based assessments” OR ita OR “in training  
assessment” OR “case based discussion OR case based discussions” OR “structured 
clinical observation” OR “structured clinical observations” OR portfolio* ) 

DE “Graduate Medical Education” OR TI ( graduate* OR graduate* OR residen* OR 
trainee* OR interns OR intern OR “house officer” OR “house officers” OR registrar* 
OR “training graduate” OR “training graduates” OR “junior doctor” OR “junior 
doctors” ) OR AB ( graduate* OR graduate* OR residen* OR trainee* OR interns OR 
intern OR “house officer” OR “house officers” OR registrar* OR “training graduate” 
OR “training graduates” OR “junior doctor” OR “junior doctors” ) 

29087 

10832 

227294  

485288 

78889

#5

#4

#3

#2

#1

*of which 11 duplicates
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