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Abstract 
Background: 
Objective Structured Clinical Examination (OSCE) is a valid tool to 
assess the clinical skills of medical students. Feedback after OSCE is 
essential for student improvement and safe clinical practice. Many 
examiners do not provide helpful or insightful feedback in the text 
space provided after OSCE stations, which may adversely affect 
learning outcomes. The aim of this systematic review was to identify 
the best determinants for quality written feedback in the field of 
medicine.   
Methods: 
PubMed, Medline, Embase, CINHAL, Scopus, and Web of Science were 
searched for relevant literature up to February 2021. We included 
studies that described the quality of good/effective feedback in clinical 
skills assessment in the field of medicine. Four independent reviewers 
extracted determinants used to assess the quality of written feedback. 
The percentage agreement and kappa coefficients were calculated for 
each determinant. The ROBINS-I (Risk Of Bias In Non-randomized 
Studies of Interventions) tool was used to assess the risk of bias. 
Results: 
14 studies were included in this systematic review. 10 determinants 
were identified for assessing feedback. The determinants with the 
highest agreement among reviewers were specific, described gap, 
balanced, constructive and behavioural; with kappa values of 0.79, 
0.45, 0.33, 0.33 and 0.26 respectively. All other determinants had low 
agreement (kappa values below 0.22) indicating that even though they 
have been used in the literature, they might not be applicable for 
good quality feedback. The risk of bias was low or moderate overall. 
Conclusions: 
This work suggests that good quality written feedback should be 
specific, balanced, and constructive in nature, and should describe the 
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gap in student learning as well as observed behavioural actions in the 
exams.  Integrating these determinants in OSCE assessment will help 
guide and support educators for providing effective feedback for the 
learner.
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Introduction
During their undergraduate education, medical and health  
sciences students are subjected to numerous clinical practical 
assessments in order to evaluate their performance1. Feedback is 
a fundamental and important learning tool in medical education2. 
Good and effective feedback assists students in accomplishing 
both learning and professional development, enhancing student 
motivation and satisfaction3–5. The Objective Structured Clinical  
Examination (OSCE) is a commonly utilized clinical skills assess-
ment in medical and health sciences that has a positive impact 
on medical education6. OSCE is useful in the field of medicine 
for evaluating student performance for a variety of reasons; the  
OSCE will simulate the realities of clinical practice, enhancing  
students’ confidence and ensuring safe clinical practice, with 
assessment based on objective determinants7–10. The OSCE is a 
valid and reliable assessment tool in a variety of fields, including 
medicine9,11–15

During the OSCE, examiners are requested to input the students’ 
observed marks on score sheets (without knowing total marks) 
and can also provide their professional opinion on students’  
performance using the Global Rating Scale (GRS) (Fail,  
Borderline, Pass, Good, Excellent) based on experience16,17. 
Previous research has shown a mismatch between observed  
Marks and GRS18. For example, the student may score a high  
result in the observation section, but receive a ‘fail’ for their  
Global Rating Score and potentially vice versa.

However, written feedback for OSCE is optional, despite  
previous research showing it to have a significant positive 
impact on student’s learning outcomes19,20. It is argued that many  
examiners may find it difficult to offer detailed or useful writ-
ten feedback during OSCE evaluation21,22 due to time constraints 
as well as a ‘judgement dilemma’ of not knowing how much  
feedback or the type of feedback to give23.

Even if written feedback is provided, to date there is no  
recognised objective measurement scoring tool that measures 
the quality of written feedback from the OSCE. Measuring the  
quality of written feedback will help examiners to improve their 
skills in feedback delivery, as well as encourage students to  
understand the OCSE marks they received and where they can 
improve in the future. In other fields of education, feedback  
quality measurement tools are used effectively to improve the  
quality of written feedback for students24–26. In order to develop 
such a tool, it is necessary to identify the determinants that  
result in effective written feedback. The main objectives of this  
systematic review are to identify and evaluate studies that  
have measured written feedback quality.

Methods
Study design
This a comprehensive systematic review to identify the most  
relevant determinants that describe good and effective written  
feedback in the field of medicine. Measurement tools that  
measure feedback quality both quantitatively and qualitatively will 
be included.

Search strategy and publication sources
CINHAL, PubMed, Medline, Embase, Scopus and Web of Science  
were searched for relevant studies published from January 

2010 until February 2021. We used the following keywords:  
“OSCE “, “objective structured clinical examination*”, “medical 
student*”, “medical education”, “clinical skill*”, “clinical setting.” 
AND “formative feedback “, “constructive feedback”, “effective 
feedback”, “qualitative feedback”, AND “quality “, “scoring”, 
“measurement*/ measuring”, “assessment*/ assessing”.

We sought assistance from a university librarian to enhance 
our search strategy. The reference section of initially selected  
studies was also searched thoroughly for any additional relevant 
publications. A bibliographical database was created to store  
and manage the references.

Selection of articles
Each author independently screened retrieved articles against  
inclusion and exclusion criteria, and as a team agreed on the 
included studies. Following Preferred Reporting Items for  
Systematic Reviews and Meta-Analyses (PRISMA) guidelines27,  
only studies written in the English language, published in 
the last 10 years in the field of medicine were included. Both  
quantitative and qualitative studies were included. Studies 
were included if they described the quality of good/effective  
feedback in clinical skills assessment, or attempted to evaluate 
the quality of feedback in clinical skills assessment (e.g., OSCE), 
or described the quality of written feedback by enumerating  
determinants of effective feedback involving undergraduate stu-
dents and postgraduate trainees. Exclusion criteria included 
papers not written in English language, case reports, ‘grey  
literature’ (which includes conference proceeding studies) 
and commentaries. Due to different cognitive demands and 
scopes of practice, publications relating to nursing, paramedical  
disciplines, pharmacy, and veterinary education were excluded  
(Figure 1). Reference lists of included studies were also  
explored to identify any additional studies.

Data extraction
Four independent reviewers (A.A, D.L, M.N and T.K)  
identified and extracted the determinants used to evalu-
ate written feedback from the included studies (Table 1). An  
accumulated list of identified determinants and their respec-
tive definitions was compiled. Each reviewer then scored each  
of the included studies against the accumulated list of determi-
nants. If the determinant was not mentioned by name specifically,  
it may have been used by its definition. A positive (+) sign  
indicated ‘matching with determinant definition’ while a negative 
(-) sign indicated ‘no match with the determinant definition’.

Statistical analysis
Level of agreement scores (%) and Kappa coefficients  
between the reviewers were calculated for each determinant 
included. Both level of agreement and kappa were measured  
using an online calculator (http://justusrandolph.net/kappa/)28.  
Percentage agreement calculates agreement by chance which 
is corrected for by calculating kappa. The average Kappa coef-
ficients were interpreted as follows: <0 indicates no agreement,  
0.01–0.20 indicates slight or poor agreement, 0.21–0.40 indicates  
fair agreement, 0.41–0.60 indicates moderate agreement,  
0.61–0.80 indicates substantial agreement, and 0.81–1.00  
indicates almost perfect agreement29. Determinants with the  
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Figure 1. Flow diagram showing study selection process.

highest Kappa were identified as being most useful for providing 
written feedback for OSCE. In addition, included studies were 
assessed to identify which studies were best for measuring the  
quality of feedback.

Risk of bias and certainty assessment
Two independent reviewers used the ROBINS-I (Risk Of Bias  
In Non-randomized Studies of Interventions) tool to assess the 
risk of bias of each included study (Table 3). Confounding, 

selection, classification, intervention, missing data, measure-
ment, and reporting were all checked for bias. The ROBINS-I  
was used to assess the certainty in the body of evidence in 
the context of GRADE’s (Grading of Recommendations,  
Assessment, Development and Evaluations) approach30,31.

When there were any conflicts, the entire review team was  
consulted, and the disagreements were then addressed by  
consensus.
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Table 1. The 10 determinants of feedback quality measurement identified.

Determinant of 
feedback 

measurement

General description

1 Specific Detailed information of what was done well or poorly.

2 Balanced Contains both positive and negative comments.

3 Behavioural Observed action in exam (not personal).

4 Timely Given immediately after assessment is completed.

5 Constructive Supportive feedback identifying a solution to area of weakness they may have.

6 Quantifiable Feedback that can be used to develop detailed statistical data.

7 Focused Feedback that is given around key results.

8 Described task Focuses the knowledge and skills associated with a task: sufficient or insufficient.

9 Described gap Detailed about what is missing in the task.

10 Described action plan Detailed plan of action needed to reach one or more goals.

Results
Search results
The initial search yielded 2441 studies (Figure 1). After the  
duplicates were removed, 1330 studies remained. 1290 studies  
were found to be irrelevant to the main topic after scanning the 
title and abstract. The 40 remaining articles were thoroughly  
evaluated by reading the full text. A further 26 articles2,7,21–23,32–44 
were removed leaving 14 studies for inclusion in this systematic 
review (Figure 1).

Content analysis
Of the 14 studies included, 7 were conducted in the United 
States23,45–50, 2 each in the United Kingdom51,52, and Canada53,54, 
and 1 each in the Netherlands55, Switzerland56, and South Africa19 
respectively. Half of the studies involved medical students  
(undergraduate setting)46,48,49,51,53–55, and the other half involved 
medical residents (postgraduate setting)19,45,47,50,52,56,57. 10 of the 
14 studies used a scoring system or systematic framework for  
evaluating the quality of written feedback19,45,48–54,57, while the  
other 4 studies had no scoring system46,47,55,56. Only 2 studies  
were conducted in multiple institution contexts48,50, while 12 were 
conducted in a single institution19,45–47,49,51–57 setting.

Determinants identified
A total of 10 determinants to assess the quality of written feedback 
were identified from the combined 14 studies (Table 1).

Each reviewer then scored each of the 14 included studies  
against the accumulated list of determinants (Table 2).

The number of determinants identified in the individual stud-
ies ranged from 7 to 10 respectively. The determinants with the  
highest agreement (kappa values) among reviewers were Specific  
(0.79 - substantial agreement), Described gap (0.45 moderate  

agreement), Balanced (0.33 - fair agreement), Constructive  
(0.33 - fair agreement), and Behavioural (0.26 - fair agreement) 
respectively. All other determinants had low agreement (kappa 
values below 0.21 - slight or poor agreement) indicating that  
even though they have been used in the literature, they might 
not be applicable for good quality feedback. The identified  
determinants with highest level of agreement among reviewers 
were included in seven of the ten studies of which the study by  
Abraham et al.19 had the highest level of agreement19,28,32,33,35,38,39. 
(Table 2).

Risk of bias
We utilized the ROBINS-I score method to analyse bias 
across confounding bias, selection bias, classifications bias,  
intervention bias, bias due to missing data, measurement bias, 
and reporting bias to assess the possible risk of bias (Table 3).  
Almost all the studies included had low confounding,  
selection, and measurement biases. The overall risk of bias was 
low to moderate for the included studies, which is understandable  
considering the nonrandomized character of the research 
and dependence on self-reporting measures. The remaining  
post-intervention biases were variable, ranging from mild to  
moderate.

Certainty in body of evidence
In systematic reviews, the GRADE working group has created 
a widely-accepted approach to evaluate the certainty of a body  
of evidence-based on a four-level system: high, moderate, low and 
very low. The current GRADE strategy for a body of evidence 
linked to interventions starts by categorizing studies into one  
of two groups: randomized controlled trials (RCT) or observa-
tional studies (also non-randomized studies, or NRS). The body  
of evidence begins with high certainty if the relevant research 
is randomized trials. The body of evidence begins with a low  
level of certainty if the relevant study is observational31,58.
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Table 2. Scoring by reviewers for determinants of quality of written feedback.

Year

Specific

Balanced

Behavioral

Tim
ely

constructive

Q
uantifiable

Focused

D
escribe 

Task

D
escribe 

gap

D
escribe 

Action plan

O
verall 

agreem
ent 

%
 (Studies)

Kappa

Camarata, T. 
et al.45

2020 + + + + + + + + - + + - - + + + + + + + + + 
+ +

- - + - - - - + - - - + - + + - 66.7 0.33

Tekian, A. 
et al.46

2019 + + + + - + + + - + + + - - - - - + + + + - + + - - + - - - + + - - - - - - - - 68.3 0.37

Tomiak. A 
et al.53

2019 + + + + - - - - + + + + + + + + + + + + - + + - + + + + - + + + - + - + + + - + 78.3 0.57

Page, M. 
et al.51

2019 + + + + - - + + - + + + - - + + + + + + + + 
+ +

- - + + - + + - - - - - - + - - 63.3 0.27

Abraham, R. 
et al.19

2019 + + + + - - + - - + + + - - + + - + + - + + 
+ +

- - + - + + + + + + + + + + + + 71.7 0.43

Dallaghan, G. 
et al.47

2018 + + + + - - + - + + + + - - + + - - + + - - + - - - + - - + - + - - - - + + - - 58.3 0.17

Karim, A. 
et al.48

2017 + + + + - + + + - + + + - - + + - + + + - - + + + - + - - + + + - - - - + + - - 53.3 0.07

Gullbas, L. 
et al.57

2016 + - + + - + + + + + + + - - + - + - + + - - - + - - + - - - - - - - - - + - - - 65.0 0.30

Junod, N. 
et al.56

2016 + + + - + + + + + + + + - - + + - + + + - + + + - - + + - - - + - + + - - + + - 53.3 0.07

Nesbitt, A. 
et al.52

2014 - + + + - + - - - - + + - - + - - - + + - - - - - + + - + - - + + + + + + - + - 51.7 0.03

Jackson, J. 
et al.49

2014 + + + + + + + + + + + + - - + - + + + + + + - + - + + + - - - + + - + - + + - + 68.3 0.37

Gauthier, S. 
et al.54

2014 + + + + - - - - - - + + - - - - - - - - + + 
+ +

- - + - + + + + + + + + + + + + 88.3 0.77

Pelgrim, E. 
et al.55

2012 + + + + - + - - - - + + - - + + - - + + - + + - - + + - - + + + - + + - + + + + 50.0 0.00

Canavan, C. et 
al.50

2010 + + + + - + + + + + + + - - + - - - + + - - + - + + + - - + + + - + + - - + - - 56.7 0.13

Overall 
agreement % 
(determinants)

89.3 66.7 66.7 53.6 61.9 64.3 47.6 56 72.6 58.3  

Discussion
The aim of this systematic review was to evaluate studies that  
have measured the quality of written feedback for clinical exams 
and identify which determinants should be used to provide  
quality written feedback. Improving the quality of written  
feedback for students in the field of medicine will improve student 
performance.

Four independent researchers critically appraised 14 studies  
using 10 identified determinants. The five determinants with 
the highest Kappa values were: (1) Specific: tutors should  
include details in the comment section about what the student 
has done in the clinical exam (Kappa 0.79); (2) Described gap: 

the comment should include points about what was missing  
in the task (Kappa 0.45);59 Balanced: the comment should 
include both positive and negative statements about the student’s  
performance (Kappa 0.33); (4) Constructive feedback: the 
comment should identify an area of improvement and give a  
solution to the student (Kappa 0.33); and (5) Behavioural: the  
comment should include observed (not personal) action in  
the exam (Kappa 0.26). The other five determinants were  
conversely deemed to be lacking in agreement, showing some 
form of confusion and complexity amongst the reviewers  
in its ascertainment. Hence, these determinants may not be  
considered to be a good qualitative measurement element of  
feedback quality.
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The number of determinants in each individual study ranged  
from seven to ten respectively. The five key determinants  
appeared in seven of the ten studies in this systematic review.  
It may be worthwhile to consider including these five key determi-
nants in feedback and performance assessments.

Feedback delivery is influenced by a number of factors.  
One of them, according to research, is that the examiner 
lacks the ability to translate his observation into detailed,  
non-judgmental, and constructive feedback3,60. Therefore,  
feedback will ultimately be ambiguous and meaningless to  
students seeking to improve their performance60.

Effective feedback tools, from the perspective of educators, 
should include determinants that aid in the learning process, such  
as helping students comprehend their subject area and providing  
clear guidance on how to enhance their learning. Structuring  
feedback by using the five identified determinants will  
improve alignment between GRS and observed marks. That  
will lead to a better understanding GRS in observed marks.

Developing a digital tool to evaluate written feedback from  
OSCE will help in cases where there is a discrepancy between 
observed marks and the Global Rating Scale result. In these  
cases, written feedback can be utilized in case of a pass/fail  
decision. This could demonstrate the significance of feedback 
in decision-making, as well as how written feedback is viewed  
as a learning tool that leads to improvements in student  
performance. The five identified determinants with the high-
est kappa values could be used as a method to quantify written  
feedback. Tutors and educators should be made aware of these 
determinants prior to the OSCE so that they provide beneficial  
feedback to students. Having a structured comments section  
could also help overcome the writing challenges tutors currently 
face when marking the OSCE.

Further study is needed to categorize determinants and sub  
classify them as part of a quantification approach. This dig-
ital measurement tool in medical education will help improve  
students’ performance and knowledge acquisition.

This systematic review had some limitations. For example, grey 
literature was not included in the study and we reviewed only  
English studies which may mean results are not generalizable. 
Another limitation is the focus on written feedback in one type 
of clinical skills assessment (OSCE). Future research should  
also consider other training feedback in postgraduate training  
as well as undergraduate training.

Conclusion
This work suggests that good quality written feedback should 
be specific, balanced, and constructive in nature, and should  
describe the gap in student learning as well as observed  
behavioural actions in the exams. Integrating these five core  
determinants in OSCE assessment will help guide and  
support educators in providing effective and actionable feedback 
for the learner.

Data availability
All data underlying the results are available as part of the article  
and no additional source data are required.

Reporting guidelines
Zenodo: PRISMA checklist and flow diagram for ‘A system-
atic review of effective quality feedback measurement tools used  
in clinical skills assessment. https://doi.org/10.5281/zenodo. 
600340461

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0). 
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Thank you for your comments on our manuscript. Your constructive suggestions have 
significantly enriched our study. We are working on a revised version and will incorporate 
your valuable feedback. We appreciate your time, expertise, and the significant contribution 
you have made to our work. 
Kind regards, 
Akram  

Competing Interests: No competing interests were disclosed.
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Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Reina Abraham  
Nelson Mandela School of Medicine, University of KwaZulu-Natal, Durban, KwaZulu-Natal, South 
Africa 

Thank you for requesting me to review this paper: A systematic review of effective quality 
feedback measurement tools used in clinical skills assessment 
 
This was an interesting article evaluating studies that have measured the quality of written 
feedback in clinical exams to identify determinants for providing quality written feedback. This is 
significant because developing effective feedback quality measurement tools that include these 
determinants will improve the quality of written feedback provided by educators, thereby assisting 
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students in their learning process to improve their clinical skills performance. 
 
The introduction builds a logical case and context for the problem statement. The problem 
statement is well articulated and the rationale for, and objectives of, the Systematic Review is 
clearly stated. The literature review is up to date, well integrated and critically appraised. 
 
The study design is stated and is suitable for a systematic review. The search strategy using the 
PRISMA guidelines is described. Please provide a rationale for why you are limiting your search 
from Jan 2010? Why not search all? The publication sources and data extraction process are 
sufficiently described and referenced. Measures to ensure quality of the publication sources are 
explained. 
 
The statistical analysis is quite robust, and its interpretation are reported correctly and 
appropriately. 
 
The search results are organized and easy to understand. The determinants of quality feedback is 
clearly indicated and appropriate. However, the way the reviewers came about scoring each of the 
14 studies against the list of determinants in Table 2, as one +, two +, three +, four + or one -ve, 
two -ve etc is not explicitly described. Two tables and a figure are presented and agree with the 
text. I would suggest rephrasing the text for figure 1: Flow diagram showing study selection 
process based on Preferred Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines27. 
 
The discussion is in the same order as the result findings. The feedback quality determinants are 
correctly interpreted and compared with the literature. The conclusion is drawn adequately and is 
supported by the results presented in the systematic review. The study limitations are explained. 
Practical significance or theoretical implications are discussed and guidance for future studies is 
offered. 
 
Title and abstract - The title is representative of the content and breadth of the study. The title 
captures the importance of the study and the attention of the reader. The abstract is complete. 
The results in the abstract are presented in sufficient detail. The conclusion in the abstract is 
justified by the information in the abstract and the text. No inconsistencies between the abstract 
and the text.
 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Yes

Is the statistical analysis and its interpretation appropriate?
Yes

Are the conclusions drawn adequately supported by the results presented in the review?
Yes
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Competing Interests: No competing interests were disclosed.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 10 Jun 2023
Akram Alsahafi 

Dear Dr Reina Abraham 
 
We are grateful for your insightful feedback and recommendations on our manuscript "A 
Systematic Review of Effective Quality Feedback Measurement Tools Used in Clinical Skills 
Assessment". Your comments have been instrumental in helping us improve our work. 
 
In response to your query regarding our decision to limit our search to papers from January 
2010 onward, our primary aim was to capture the most recent trends and developments in 
written feedback for clinical skills assessments. We chose this timeframe based on 
preliminary research indicating a significant surge in publications related to our topic of 
interest around 2010. Moreover, considering the resource constraints of conducting this 
review, we aimed to balance achieving a comprehensive search and managing our 
resources. We acknowledge that this rationale was not clearly stated in our paper, and we 
will amend the methodology section accordingly. 
 
Regarding scoring studies against the determinants listed in Table 2, our approach involved 
a panel of four reviewers who independently evaluated each study. A determinant was 
assigned a plus score (+) if it was explicitly addressed within the study, with multiple plus 
scores (++ or +++) for a stronger presence of a determinant. Conversely, an unaddressed or 
absent determinant was assigned a minus score (-), with multiple minus scores (-- or ---) if 
the absence was particularly noteworthy. This led to each study receiving an aggregate 
score. We will enhance the transparency of this scoring methodology in our revised 
manuscript. 
 
Lastly, to improve the clarity of the caption for Figure 1, we propose revising it to: "Flow 
diagram illustrating the process of study selection employed in this systematic review, 
guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines." 
 
Thank you again for your valuable input. We look forward to any further comments or 
suggestions you may have. 
 
Kind regards, 
Akram  

Competing Interests: No competing interests were disclosed.
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