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ABSTRACT: Background: The Objective Structured Practical 
Examination (OSPE) format is used during practical exami
nations as part of the physiotherapy undergraduate curriculum 
at the University of the Witwatersrand. Various factors influence 
inter-examiner reliability and investigating the inter-examiner 
reliability when using the OSPE can lead to improvement of the 
examination process. The aim of this study was to establish inter-
examiner reliability when using the OSPE mark sheet.

Methods: Twelve examiners participated in this study. Thirty 
three second year PT students were examined at six stations and 
by two examiners at each station. The Spearman’s correlation 
test was used to establish inter-examiner reliability.

Results: The general inter-examiner reliability of the OSPE 
mark sheet was high. There was a high correlation between 
examiners who had the same level of experience (r=0.79 to 
r=0.93; p<0.001). The background knowledge section of the 
OSPE mark sheet showed the greatest inter-examiner reliability 
(r=0.75 to r=0.91; p<0.001).

Discussion: In general a high inter-examiner reliability was 
found. Examiners with the same level of experience seemed to 
generally have better inter-examiner reliability when using the 
OSPE mark sheet. Furthermore, a well-described, operationa
lised list of micro-skills also improved inter-examiner reliability.

Conclusion: The OSPE mark sheet aids inter-examiner reliability. The use of this method of examination should  
be encouraged.
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INTRODUCTION 
The primary aim of the undergraduate 
training of physiotherapy students is to 
equip them with sufficient assessment 
and treatment skills so that they may 
safely deliver effective care to their 
patients. These practical skills can be 
assessed in a variety of ways, one of 
which being, performance analysis 
through the use of the Objective Struc­
tured Practical Examination (OSPE) 

(Scott et al 2001). The OSPE can be 
regarded as a simulation where the 
performance criteria represent cha­
racteristics relevant to the authentic 
performance under assessment (Scott 
et al 2001). While assessment drives 
learning from a student perspective, 
the chosen assessment methods should 
be valid  and reliable from both the 
examiners’ and the students’ perspectives 
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(Abraham et al 2009). The development 
of improved assessment methods as well 
as the implementation of these assess­
ment tools is therefore essential.

The OSPE consist of a series of stan­
dardised assessment stations made up of 
tasks based on clinical situations (Larsen 
and Jeppe-Jensen 2008). The OSPE mark  
sheet consists of an operationalised list 
of competencies, also called micro-skills,  
each weighted at different levels accord­
ing to importance and difficulty (Scott et 
al 2001). These competencies or specific 
predetermined criteria are agreed upon 
beforehand by examiners (Larsen and 
Jeppe-Jensen 2008). The OSPE mark 
sheet allows for the benefits of formative 
assessment because the competencies, 
criteria and weighting are clearly defined.

Objectivity in assessment of perfor­
mance remains a challenge as a result 
of a variety of factors including the 
consistency of those making judgements 
(Scott et al 2001). Three independent 
variables are present during the tradi­
tional practical examination: the student, 
the examiner and the patient. The exa­
miner and the patient are potential 
sources of variability which may 
influence the assessment of students 
(Harden et al 1975). The patient com­
ponent is controlled by using the 
students’ peers as models during prac­
tical examinations, this ensures that 
all students perform their techniques 
on a young, healthy model. The OSPE 
method of assessment attempts to 
control the variability of the examiner 
by providing very specific criteria for 
assigning marks (Harden et al 1975). 
The OSPE is an excellent solution as 
non-standardised practical tasks present 
major problems in achieving objective 
levels of assessment since the criteria for 
performance may vary (Scott et al 2001).

Inter-examiner agreement was explored 
by Scott et al (2001) who found good 
levels of agreement between three pairs 
of assessors (>90%; ĸ-scores 0.46-0.64) 
during recording of a dental impression. 
They stated that although agreement was 
high, disagreement between assessors 
are unavoidable as clinical performance 
is difficult to standardise. This problem 
can be minimised by careful wording 
of each criterion. The use of OSPE 
mark sheets to assess practical skill per­

During the examination session, there 
were six stations of five minutes each. 
One technique was examined at each 
station. Two examiners were based 
at each station and were given clear 
procedural instructions (Appendix 1). 
Examiners were not allowed to discuss 
results. Two different skills tests were 
available at each station. Each student 
performed one of the two skills. All 
students were assessed at all six stations. 
On completion of the examination 
process the OSPE mark sheets were 
collected and data analysed.

Data Analysis
Spearman’s correlation test was used  
to establish the correlation between the 
following: the marks of the two exami­
ners using the same OSPE mark sheet 
at the same station examining the same 
skill and the correlation between marks 
allocated by the two examiners per  
sub-section of the OSPE mark sheet 
for the same skill. The Spearman’s cor­
relation test was preferred to Intraclass 
Correlation Coefficient (ICC) because 
the questions at each station were dif­
ferent and so it would not be appropri­
ate to aggregate the marks to compare  
means as is done when using ICC. Spear­
man’s correlation allowed for compa­
rison of the actual examiner marks per 
student. Statistical significance was set 
at p < 0.001. An r-value of higher than 
0.7 was regarded as a strong correlation 
and between 0.5 and 0.7 as a moderate 
correlation. Analysis of the data was  
performed using Statistica version 8 
(StatSoft Inc, Tulsa, USA).

RESULTS 
Twelve examiners examined 33 second 
year physiotherapy students who agreed 
to participate in this study. The data from 
two students at one of the stations were 
excluded from the analysis as they were 
only evaluated by one examiner (the 
second examiner joined the exam pro­
cess later). Of these twelve examiners, 
five  had less than three years academic 
experience (examiner 4,5,9,11,12), two 
had between three and five (3,6) and five 
examiners had more than five years aca­
demic experience (1,2,7,8,10) (Table 1). 
The skills examined at each station are 
shown in Table 2.

formance of  medical students (Sloan et 
al 1995), emergency medical training 
(O’Connor and McGraw 1997), nursing 
(Kurz et al 2009; Ryan et al 2007), 
physiology (Abraham et al 2009) and 
oral surgery (Macluskey et al 2004) was 
found to be reliable.

The use of the OSPE format of 
testing practical skills has recently 
been implemented in South African 
physiotherapy tertiary education insti­
tutions. The establishment of inter-
examiner reliability as well as the iden­
tification of inter-examiner reliability in 
the different criteria in the OSPE mark 
sheet are important to ensure the quality 
of educational assessment tools used in 
the undergraduate curriculum. The inter-
examiner reliability using the OSPE 
mark sheet has not been established in 
a South African physiotherapy context.  
The aim of this study was therefore to 
establish inter-examiner reliability when 
using the OSPE mark sheet. 

METHODS 
This was a quantitative, descriptive 
correlational study. The sample popu­
lation consisted of 12 examiners 
who were examining 33 second year 
physiotherapy students. The study was 
open to all lecturers (examiners) at the 
University of the Witwatersrand who 
were participating in practical tests. A 
demographic questionnaire was used to 
capture details of the examiners such as 
their number of years in academia and 
area of specialisation.

 
Procedure
The OSPE mark sheets were developed 
with input from academic staff and 
undergraduate students (Appendix 2). 
Ethical approval for the study was 
obtained from the Human Research 
Ethics Committee of the University 
of the Witwatersrand. Consent was 
obtained from second year students and 
examiners to perform this study before 
the examination session commenced. 
One day prior to the examination 
session all examiners were given the 
opportunity to familiarise themselves 
with the contents of the OSPE mark 
sheets. The full pack of appropriate 
OSPE sheets and their corresponding 
memoranda were made available. 
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There was a high correlation between 
examiners who had the same level of  
experience and other than for examiner 
11 and 12, the experienced examiners 
had higher correlations (Table 3). The 
correlations between two examiners 
when examining the same skill were 
mostly high. For the examiners whose 
correlations were low, the results were 
not statistically significant (Table 4). The 
correlation between examiners when 
evaluating the students in the ‘gene­
ral’ section was low. The highest noted 
within this area of evaluation was r=0.49 
(p=0.074) (Table 5).  The correlation  
between examiners when they evaluated 
students’ background knowledge was 
generally high (Table 5).

DISCUSSION 
The aim of the study was to establish 
overall inter-examiner reliability as 
well as inter-examiner reliability within 
the sub-sections of an OSPE format for 
testing practical skills in physiotherapy 
training at our institution. This discussion 
centers on inter-examiner reliability 
of the overall marks allocated at each 
station (Table 3), for each skill (Table 4) 
as well as for each sub-section (general, 
technique and background knowledge) 
of the same skill (Table 5). 

Table 1: Area of expertise and level of experience of examiners

Examiner Area of Expertise Academic Experience (years)

E1 Neurology >5

E2 Public Health >5

E3 Musculoskeletal 3 to 5

E4 Public Health <3

E5 Musculoskeletal <3

E6 Orthopaedics 3 to 5

E7 Neurology >5

E8 Paediatrics >5

E9 Musculoskeletal <3

E10 Cardio-Respiratory >5

E11 Musculoskeletal <3

E12 Paediatrics <3

Table 2: The practical skills that the students were assessed on at each station

Station Examiners Skill 1 Skill 2

1 E1 and E2 Demonstrate and explain the evaluation 
of a patient’s posture from the front and 
back

Your patient has left hemiplegia. 
Facilitate their rolling from supine onto 
the right side

2 E3 and E4 Test the myotomes of the lower limb Test the reflexes of the lower limb

3 E5 and E6 Measure the range of movement of 
shoulder flexion

Measure the range of movement of 
knee flexion

4 E7 and E8 Demonstrate one objective static 
standing balance test for a patient with 
right hemiplegia

Measure stride length, toe out angle 
and step width from the foot prints and 
calculate walking velocity (cadence = 120  
steps per minute, step length 40cm)

5 E9 and E10 Measure the strength of shoulder 
abduction (Oxford scale)

Measure the strength of knee flexion 
(Oxford scale)

6 E11 and E12 Demonstrate a heel lock strapping 
technique for the right ankle

Demonstrate strapping of the right 
shoulder

Each student was assessed on either Skill 1 or Skill 2

Table 3: Correlations for marks allocated by examiner pairs at each station 

Examiner pairs Station n r p-value

E1 and E2 1 33 0.883 *

E3 and E4 2 31 0.650 *

E5 and E6 3 33 0.245 0.169

E7 and E8 4 33 0.785 *

E9 and E10 5 33 0.458 0.007

E11 and E12 6 33 0.930 *

*p<0.001
E1=examiner 1; E2 = examiner 2, etc.
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The OSPE mark sheet generally showed 
a trend towards strong correlations in 
overall marks allocated. This is in line 
with other authors’ findings (Nickbakht 
et al 2013; O’Connor and McGraw 
1997; Pell et al 2013; Scott et al 2001). 
The nature of the OSPE mark sheet, 
especially the operationalised checklist 
or micro-skills leaves very little leeway 
for misinterpretation (Chenot et al 2007; 
Scott et al 2001) and therefore positively 
affects inter-examiner reliability.

Based on the literature (Chen et 
al 2013; Chenot et al 2007), it was 
expected that those examiners who have 
more academic experience would  show 
higher correlations between marks and 
this was the general trend except for  
E11 and E12 who were sort of an outlier  
in this study. The fact that E11 and E12 
had a high inter-examiner correlation 
could stem from the type of skill 
question they examined. Their questions 
were on strapping and the expectations 
on strapping are clear cut with little 
room for varying interpretation of 
what is correct and what is not. It is 
possible that the OSPE mark sheet 
was clear as to what to look for when 
marking the students for this section. 
Where examiners had the same level of 
experience, irrelevant of the number of 
years, higher inter-examiner reliability 
scores were obtained. This may be due 
to the OSPE mark sheet that contains 
well-defined micro-skills and for that 
reason does not require a high level 
of knowledge or understanding from 
examiners (Chenot et al 2007).  Although 
examiners did receive all information in 
writing a day before the practical test, 
more intensive training of examiners 
may have improved the inter-examiner 
reliability of examiners with different 
levels of experience. This finding is 
important as it is not always possible to 
have only more experienced examiners 
due to human resource constraints. 
Better induction of examiners with 
all levels of experience may thus be 
the solution to minimise the effect of 
level of experience on the allocation of 
marks when using the OSPE mark sheet 
(Chenot et al 2007).

One examiner at each of the stations 
1, 2 and 4 examined in an area that they 
themselves have taught as well as had 

developed the OSPE mark sheet. This did 
not seem to influence results as at these 
stations a high inter-examiner reliability 
was achieved despite one examiner sup­
posedly being more familiar with the 
content of the skill and the mark sheet. 
Scott et al (2001) suggested that inter-
examiner reliability may be improved if 
the person who develops the OSPE mark 
sheet is the same person who marks at 
that station. However, in our study, for 
example at station 2, where examiners 
had different levels of experience as well 
as different areas of expertise, correlation 
between overall marks was still high. 
This may emphasise the value of the 
OSPE mark sheet as a reliable and objec­
tive measure to use in spite of experience 
and expertise (Patricio et al 2013).

The construction of a specific OSPE 
mark sheet may also influence reliabi­
lity. At station 4 there was a strong 
correlation between E7 and E8 (Table 3), 
however when correlations were calcu­
lated separately for each skill (Table 4), 
a strong correlation was found for skill 1 
but not for skill 2. In Table 5 it is clear 
that a discrepancy exists in the technique 
section of the mark sheet. In the case 
of skill 2, the examiners indicated that 

five minutes was not enough for them 
to properly allocate marks on the mark 
sheet. Nickbakt et al (2013) and Gupta  
et al (2010) found that not having 
enough time decreases reliability. 
The skill 2 mark sheet however did 
not contain much detail, thus micro-
skills were not adequately described 
which may have increased the room for 
subjective interpretation and in that way 
decreased reliability (Scott et al 2001). 
Also, at station 4, one of the examiners 
taught this specific skill and developed 
the mark sheet. It is possible that the 
lack of detail on the mark sheet as well 
as the time constraints did not influence 
this examiner’s mark allocation because 
of familiarity with the content of the 
mark sheet and subsequently a greater 
discrepancy in marks occurred. In all 
other cases where the general overall 
mark of the examiner showed a high 
correlation (Table 3), the separate 
correlations for each skill were also 
similar (Table 2). The quality of the 
process (time per station, induction of 
examiners) as well as the quality of the 
mark sheet (description of micro-skills) 
seems to be important in improving 
inter-examiner reliability.

Table 4: Correlations for two examiners when examining the same skill at the 
same station

Examiner pairs Skill n r p-value

E1 and E2 1 16 0.793 *

E1 and E2 2 17 0.880 *

E3 and E4 1 14 0.622 0.012

E3 and E4 2 17 0.672 0.003

E5 and E6 1 16 0.360 0.175

E5 and E6 2 17 0.310 0.226

E7 and E8 1 16 0.780 *

E7 and E8 2 17 0.292 0.255

E9 and E10 1 16 0.280 0.293

E9 and E10 2 17 0.640 0.005

E11 and E12 1 16 0.880 *

E11 and E12 2 17 0.930 *

	 *p<0.001
	 E1= examiner 1; E2 =examiner 2, etc.
	 Two different skills were asked at each station; each student performed either 

skill 1 or skill 2 at each station; overall marks for each skill were correlated.
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When reviewing the results sur­
rounding the different sections of the 
OSPE mark sheet (general, technique 
and background knowledge) (Table 5), 
it is evident that the correlation between 
the examiners ranged from low to high 
depending on the specific section. This 
may be due to various factors. The 
‘general’ section of the OSPE evaluation 
form (Appendix 2) revealed the lowest 
correlation (the highest being r=0.48  
for this section). The overall low corre­
lation may be as a result of the different 
examiners having different ideas on what 
for example ‘professionalism’ embodies 
and may also be due to students being 
unclear as to what`s expected of them 
in terms of professionalism. In addition, 
‘preparation of equipment’ may not 
require mark allocation in some of the 
skills as there may be no equipment 
needed for that skill. For example, 
manual muscle testing does not require 
specific equipment to complete this task 
and thus no marks should be allocated 
for preparation of equipment for this 
skill. Examiners may have awarded 
marks differently here based on merely 
just giving the marks or abstaining 
from mark allocation due to a possible 
unrealistic expectation from the student. 
However, that being acknowledged, 
mark allocation is also geared towards 
‘preparation of the area’ and this 
certainly should be a standard procedure 
followed by all students regardless of  
the skill. It is however possible that there 
may be examiner bias based on personal 
expectations which may be different. 
Examiner objectivity in assessment of 
various aspects of student performance 
is a difficult task (Scott et al 2001). It 
is therefore important that the criteria 
given on the mark-sheet are very specific 
and detailed.  The sub-section assessing 
‘interaction’ with model, may also 
be examined based on the individual 
examiner`s subjective interpretation 
of what`s expected from the student. 
The low overall mark allocation for 
this section (5 marks out of a total 
of 50 marks) seems justified since it 
does appear to embrace an examiner`s 
subjective opinion on the content being 
asked. 

The ‘technique’ section displayed a 
generally moderate to high correlation 

Table 5: Correlations for marks allocated per sub-section (general, technique, 
background) of the same skill

Examiner Pairs Skill n r p-value

        General

E1 and E2 1 16 0.388 0.137

E1 and E2 2 17 0.100 0.701

E3 and E4 1 14 0.492 0.074

E3 and E4 2 17 0.110 0.673

E5 and E6 1 16 0.479 0.060

E5 and E6 2 17 0.479 0.060

E7 and E8 1 16 0.190 0.480

E7 and E8 2 17 0.117 0.653

E9 and E10 1 16 0.191 0.479

E9 and E10 2 17 0.040 0.878

E11 and E12 1 16 0.447 0.082

E11 and E12 2 17 0.447 0.082

        Technique

E1 and E2 1 16 0.847 *

E1 and E2 2 17 0.781 *

E3 and E4 1 14 0.736 0.003

E3 and E4 2 17 0.687 0.002

E5 and E6 1 16 0.431 0.094

E5 and E6 2 17 0.473 0.055

E7 and E8 1 16 0.651 0.006

E7 and E8 2 17 0.385 0.127

E9 and E10 1 16 0.459 0.073

E9 and E10 2 17 0.664 0.004

E11 and E12 1 16 0.737 0.001

E11 and E12 2 17 0.836 *

        Background Knowledge

E1 and E2 1 16 0.448 0.082

E1 and E2 2 17 0.785 *

E3 and E4 1 14 0.225 0.440

E3 and E4 2 17 0.833 *

E5 and E6 1 16 0.563 0.023

E5 and E6 2 17 0.749 *

E7 and E8 1 16 0.828 *

E7 and E8 2 17 0.828 *

E9 and E10 1 16 0.489 0.054

E9 and E10 2 17 0.853 *

E11 and E12 1 16 1.000 *

E11 and E12 2 17 0.908 *

*p<0.001
E1= examiner 1; E2 =examiner 2, etc.
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between examiners. Techniques appear 
to embrace agreement in application 
between the students and examiners as 
these are taught in a standardised and 
objective manner to the students. This 
finding seems to agree with Scott et al 
(2001) where they found that clearly 
set-out criteria for each skill reduces 
examiner subjectivity in assessment. 
Under the ‘technique’ section in the 
OSPE, there are specific micro-skills, 
each with their specific mark allocation, 
describing the exact way in which the 
students are to carry out the specific 
part of the technique. This allows 
for a greater degree of objectivity in 
assessing the students. This provides an 
explanation for the greater correlation 
between the examiners when assessing 
this section. The mark allocation for 
this section of the OSPE is 40 marks 
out of a total of 50 marks. Evidently, 
a high mark allocation for this section 
appears appropriate as techniques are 
a core part of physiotherapy students` 
training and in addition allows for a  
high degree of objectivity in application 
and assessment.

The highest measure of correlation 
between examiners for each section 
of the OSPE was found within the 
‘background knowledge’ section. This 
section accounts for the students` 
theoretical knowledge underpinning 
questions provided; a straight forward 
theoretical question was asked by 
the examiner which required a direct 
answer by the student. On the OSPE 
mark sheet, the answer was provided 
for the examiners thus minimising any 
degree of subjectivity in the assessment 
of this section. The marks allocated for 
this section were 5 out of 50 marks. 
This level of marks appears valid as the 
OSPE`s focus is on practical skills rather 
than theoretical skills hence the higher 
weighting of marks for the practical 
components of the examination.

Future studies should be carried out to 
establish the role of years of experience 
and area of expertise in inter-examiner 
reliability. Inter-examiner reliability can 
be tested for individual micro-skills and 
in that way each OSPE mark sheet can 
be improved.

LIMITATIONS OF THE STUDY
While we preferred to use Spearman’s 
correlations, one could also do ICC to 
get an overall view of inter-examiner 
reliability. The results are also limited 
to the mark sheets that were used in this 
study. To get a more accurate view of 
inter-examiner reliability one could also 
use one mark sheet for all the stations. 
This was however not possible to do 
given that we chose to use an actual 
practical test session to check inter-
examiner reliability when using the 
OSPE mark sheet.

CONCLUSION
Despite different levels of experience and 
different areas of expertise, generally, the 
inter-examiner reliability when using the 
OSPE mark sheet was good to high. The 
induction of examiners, time allocated 
per station as well as the amount of 
detail in which the micro-skills are 
described may have influenced the noted 
differences in inter-examiner reliability. 
Although objectivity in practical exami­
nations remains a challenge, the good 
to high inter-examiner reliability when 
using the OSPE mark sheet makes it 
an appropriate choice. Physiotherapy 
educators should be encouraged to take 
the time to  draw up very specific and 
detailed criteria for the examination of 
the multitude of practical skills which 
are assessed at a pre-clinical level.
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Reading the question
Give the student time to read their question in silence before they start (+-30sec)

Greeting and politeness
Examiners should greet the students politely
Put the student at ease by having a neutral expression on your face

Prompting students
If a student leaves out a step of the technique, you should prompt him/her. However:
•	 You should wait until s/he has completed the whole skill before prompting, in case s/he remembers by her/himself
•	 Only prompt once
•	 S/he will lose at least half the marks for that step

Keeping time: 5 minutes per station
Guide the candidate in terms of time – one prompt per station when needed
Please send students away the moment the bell rings, even if they have not finished

General information
•	 Students have to talk to the patient/model throughout the exam – explain what they are going to do, their findings, etc. 
•	 Whenever the student is doing a procedure which will not be relevant to discuss with the patient/model, the student has 

to tell the examiner what they are doing while they are doing it. 
•	 Make sure that students don’t just talk without doing a technique. It is however important that they talk through the 

technique so that the examiner don’t miss important steps that may not be so clear just from observing their actions.
•	 Some patients/models help students indirectly, e.g. by positioning themselves correctly. If you notice this please 

reprimand the patient model.
•	 Some examiners wish to use the opportunity to teach students while they are examining them. Please do not do this 

since it gives students tips for the following stations and it takes up time. Students will receive their mark sheets back 
and will be able to learn from the feedback then.

•	 Should a student ask for feedback after completion of a skill, short comments can be given.
•	 The student can make an appointment to discuss his/her performance with the examiner at a later stage.
•	 Examiners should write a short report after the prac test/exam on common errors made by students as well as other 

problems encountered at their station.

APPENDIX 1. INSTRUCTIONS TO EXAMINERS
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APPENDIX 2. EXAMPLE OF AN OSPE MARK SHEET


