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ABSTRACT
Introduction: Assessment plays a major role in improving the learning and teaching process. The
practical examination has a key role in the assessment of students' competences. In conventional
method, the judgment of students' performances is mainly subjective because the same
performance of students is graded differently by different examiners. Successful implementation of
OSPE deals with this major deficit of the conventional methods
Assessing the assessment is very important because the implementation of OSPEs are very
complex and resource intensive, as it needs large numbers of examiners, candidates and physical
resources and equipment as well as time.
Assurance of sufficient quality of OSPEs by a range of metrics that gives us critical view about the
assessment process as a whole, rather than focusing on candidate outcomes only.
Objectives of the study: The objectives of this study were
1- To evaluate OSPEs conducted by Medical laboratory sciences department in Fakeeh
College for Medical Sciences(FCMS) with regards to their quality metrics as an
assessment tool.
Results: A cross-sectional analytic study was conducted in Medical Laboratory Sciences
Department Practical Examinations at FCMS
_____________________________________________________________________________________________________
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Before OSPE conduction, the different stations were revised for criteria of content coverage, skills
assessed, clarity of language, dominant domain assessed, and time allocated for each station. Post
examinations quality metrics results showed that the reliability of the different examination in
Medical Laboratory Sciences department ranged from 0.75 to 0.93 that mean good to excellent
reliability. One OSPE showed that one or two stations didn't contribute to the overall all reliability of
the whole exam. All OSPEs showed that there are good positive correlation between the theoretical
and practical part of the course, and this come with the concurrent evidence of validity.
Keywords: OSPE; assessment; quality metrics.
revising of OSPE stations instructions to the
candidates and the examiners. Face and content
validity were established through reviewing by
subject experts and assessment center
representative, respectively. Internal construct
reliability was assessed using Cronbach's alpha.
Also, the reliability of each station and if the
stations contributed to the overall reliability. The
R2 coefficient was used to assess the
proportional change in the dependent variable
(checklist score) due to change in the
independent variable (global grade). This
determined the degree of (linear) correlation
between the checklist score and the overall
global rating at each station and helped to
determine inappropriate checklist and station
design. In addition to that, correlation with scores
from another instrument assessing the same
construct was assessed using the Pearson's
coefficient of correlation between OSPE and
Written exam for the same course.

1. INTRODUCTION
The Objective Structured Practical Examination
(OSPE) plays an important part in the
assessment of performance in simulated
environment in a number of stations [1]. In each
station, students are requested to perform one
practical skill, usually in 2-5 minutes, related to
procedural skill, Identification of data and data
interpretation [2].
OSPE is a complex task that requires complete
understanding of the underlying educational
principles [3]. The institutions that implement
OSPE is as an assessment tool should ensure
quality assurance and continuous improvement
to maintain standards and psychometric rigor [4].
(OSPE) uses criterion-based assessment
principles within a robust process that begins
with ‘blueprinting’ course content against predefined competences [5]. Moreover, at the
station level, Performance is assessed using an
item checklist with detailing sequences of
behaviors. and ended with a global rating that
relies on overall assessment by examiners [6].
To ensure the quality of OSPE delivery, a range
of metrics that allow thoughtful consideration of
the performance of the assessment as a whole,
rather than just a narrow focus on candidate
outcomes [7]. ‘Assessing the assessment’ is
vital, as the delivery of OSCEs are complex and
resource intensive, usually involving large
numbers of examiners, candidates and often
taking place across parallel sites [8].

2.

CONCEPTUAL FRAMEWORK
EVALUATING OSPE

3. METHODS
This is a cross sectional study, where Medical
Laboratory Sciences OSPEs were evaluated for
validity and reliability evidence.
This study was conducted in Medical Laboratory
Sciences Department at FCMS in First Semester
of the Academic Year 2019-2020 where ten
OSPEs were conducted in different courses.
Each of them comprised of a total of 10-15
OSPE stations which included one or two
observed station (Procedural skill) and the other
stations are non-observed stations. According to
OSPE blueprint domain of Competencies
addressed in OSPEs are Identification of data,
Interpretation of data, Procedural skills and
safety measures and communication.

FOR

The aim of the current study is to evaluate
OSPEs conducted by Medical laboratory
sciences department in FCMS with regards to
their quality metrics as an assessment tool.

3.1 Data Collection
OSPEs in Medical Laboratory Sciences
Department at FCMS went through three phases.

Before conducting OSPEs, the individual stations
were standardized by establishing the blueprint,
checklists for procedural skill stations and

First: Planning phase of OSPE in this phase
the following points will be covered
31
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1. Preparation of OSPE blueprint using the
blueprint template according to the
following points:

mapping of these skills to specific
learning outcomes
Metrics I: Identified assessed Domain in
each OSPE.

 Review the course learning outcomes
 Decide on domains of skills to be tested
(Identification of data, Interpretation of
data, Procedural skills and safety
measures and communication)
 Map the domains against the learning
objectives
 Sampling: decide on the proportion of
stations in each section

B. Internal structure validity evidence:
The internal structure validity evidence
correlates to the psychometric measures of
the
test
encompassing
inter-item
correlations and exam reliability. Reliability
was evaluated using the following metrics:
Metrics 2

2. Calculate your total testing time; ensure
appropriate time is allowed for the task at
each station
3. Writing stations according to station writing
template.
4. Revising the checklists for each procedural
examination station by assessment center
members.
5. Training for the students for exam process
(mock exam) by course coordinator in
each course
6. Training for stations raters for calibrations
and standardization for procedural skill
station.

Cronbach’s alpha measures the internal
consistency whereby in an effective test,
better students should perform similarly
well in all stations. Acceptable alpha value
in OSPEs is 0.7 or above. In addition to the
number of stations didn’t contribute to
overall reliability.
C. Response process evidence of validity
Ensures the correctness and the integrity
of the data collected through OSPE reduce
any possible bias
a. Review and revision of existing OSPE
stations: All the stations were revised
and assessed by content and noncontent expert for content clarity, clear
instruction to students and avoidance
of duplicity across various stations
b. Development of checklist: All the
individual stations were reviewed in
detail and a uniform checklist for
scoring
individual
stations
was
ensured.
c. The validity of the final scores relates
directly to the accuracy of the grades
provided by the assessors. The
assessors were provided with the
appropriate orientation and instructions
in order to get familiar with the
checklists’ items, the marking process,
and the expected students’ behaviour.
Checklists included 10–15 items for
each station Each item was scored
using a 3-point scale correlated to the
task completion. The global rating
score consisted of a 3-point scale
(clear pass, Borderline and Clear fail)
associated
with
the
overall
performance of the student and based
on the Assessors’ global impression
and not on the items’ scores.

Second: Implementation stage of OSPE:
1. Assigning roles and responsibilities (exam
coordinator, examiners, support staff)
2. Orientation and debriefing of the students
and examiners.
3. Each OSPE should include 10-15 stations
at least (static and dynamic) each station
lasts from 5-10 minutes.
4. The following materials are available for
every station:



Station
writing template including
(candidate
instructions,
Examiner
instructions and equipment list)
Marking Guidance including (station
checklist and scoring rubric)

Third: Evaluation phase of OSPE:
1. Marking of stations by the examiners
2. Doing evaluation metrics (psychometric
analysis) after station marking which
includes the followings:
A. Content evidence of Validity
a. Establishment of OSPE blueprint: to
ensure that the skills being assessed are
accurately and completely represented
on OSPE. In addition to that to allow
32
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Fig. 1. Conceptual Framework for Evaluating OSPE

33

Alsagheer et al.; JESBS, 34(9): 30-38, 2021; Article no.JESBS.73272

Metrics 3

reliability for each scale was analyzed using
Cronbach’s α statistic.

R2 coefficient is the squared linear
correlation between the global rating score
and the checklist score. It is expected that
the two scores be positively correlated. An
R2 = 0.5 is considered reasonable.

For student satisfaction questionnaire Data were
presented as mean ± standard deviation (SD) of
each parameter.

4. RESULTS
D. Relations to other variables
The Table 1 showed the Medical Laboratory
Sciences department OSPE stations ranged from
10 to 15 station Moreover most of OSPE stations
in MLS program assessed data interpretation
and procedure skills.

correlation with scores from another instrument
assessing the same construct
Metrics 4
The

Pearson's coefficient of correlation
between OSPE and Written exam for the
same course

The Table 2 showed that the overall OSPE
reliability ranged from 0.75 to 0.93 which
indicates good to excellent reliability.

E. Students’ satisfaction about OSPE

In addition to that some OSPEs had one or two
stations that didn’t contribute to overall reliability.

Self-administered questionnaire to assess
students’ Satisfaction about OSPE. The
questionnaire consists of 4 constructs with
23 items. The questionnaire was designed
using a 5-point Likert response scale
ranging from 1 (strongly disagree) to 5
(strongly agree).

The Table 3 showed that all procedural skill
stations had positive good to excellent correlation
between checklist score and the global rating
which indicate good checklist construction.
All OSPEs in Medical Laboratory Sciences
Department had good to excellent correlation
between their theoretical and practical part of the
course

Metric 5
Feedback from students: The satisfaction
of the students were assessed using
questionnaire. The used questionnaire
consists of four core factors and 23 items
I.
II.
III.
IV.

The Table 4 showed that almost the students
were satisfied about OSPE.

5. DISCUSSION

Organization of the examination
Preparation for the examination
Quality of the examination
Stations quality and design

OSPE was firstly introduced in MLS program at
FCMS in the academic year 2018/2019. It was
introduced as a substitute to the traditional
practical exam which was adopted for years from
the beginning of MLS program in FCMS.
Assessment centre took the role to ensure
validity and reliability of OSPE through a rigorous
process and different measures. The aim of this
study is to establish validity and reliability of
(OSPEs) as a tool of assessment in Medical
Laboratory Sciences department in FCMS. This
was done through evaluation of OSPEs
conducted by Medical laboratory sciences
department, FCMS with regards to their quality
metrics as assessment tools and measuring the
satisfaction of the students regarding OSPE.

3. Reporting the findings and identifying the
area of strengths and areas of
improvement using Report of internal
verification of assessment (RIVA) template
for OSPE.
4. Developing recommendations and action
plan for upcoming OSPEs through Post
examination metrics report.

3.2 Statistical Analysis
The data were analyzed using SPSS software
Version 25. The scores obtained were analyzed
to calculate Cronbach's alpha. Correlation
analysis was conducted also. A P-value of ˂0.05
was statistically significant. Internal consistency

Since it is more objective, OSPE has been
claimed to be a successful alternative for the
traditional practical exam methods [9]. This
34
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assessment method is focused on competencies
assessment for
practical
and
procedural
skills with the goal of delivering high-quality
products, as it allegedly provides detailed
evaluation and prompt recognition of deficiencies
[10]. Many educationists assume that the OSPE
method can be an effective tool for evaluating
basic science skills, at each station, a student
performs a different task or mission [11]. OSPE
is said to be a reliable method that can
discriminate between various groups of students
[12]. At the time of the exam, in different stations,
it also measures the student's mental attendance
and attitude toward learning [13]. In the current
study a variety of domains of competencies were
assessed
including
procedural
skills,
identification of abnormal findings, data
interpretation and communication and safety
measures. In addition, a blueprint was
established for each OSPE exam to ensure that
the skills being assessed are accurately and
completely represented on OSPE, as well as, to
allow mapping of these skills to specific learning
outcomes

ranged from 0.75 to 0.93, in addition to that some
OSPEs had one or two stations that didn’t
contribute to overall reliability. Cronbach's alpha
was also used to determine the reliability’s
coefficient of OSPE and OSCE in many medical
and health colleges in both high and low stake
exams [14,15]. Based in comparing the results of
the current study and other similar studies in
using Cronbach’s alpha for measuring OSPE’s
exam internal consistency, the current results
indicate good to excellent reliability of MLS
OSPE examinations.
R2 coefficient correlation between the global
rating score
and
the checklist score,
revealed that all procedural skill stations had
positive good to excellent correlation between
checklist score and the global rating which
indicate good checklist construction. In the
study conducted by Rajiah et al 2014, they
confirmed that, the global rating scale is
acceptable for assessing students' abilities within
the context of an OSCE. The strong
correlation between the global rating scale and
task-based checklists showed that the global
rating scale could reliably measure students'
skills [16].

Cronbach’s alpha was used to measure the
internal consistency, overall OSPE reliability

Table 1. Metric 1: Identified assessed Domain in each OSPE
Courses

Biochemical
Instrumentation
and methods
Clinical
Biochemistry II
Clinical
Bacteriology I
Clinical
Bacteriology II
Biochemistry for
health sciences II
Clinical Virology
Electron
Microscopy
Histopathology
and cytopathology
Introduction to
Microbiology
Clinical
Parasitology

Number
of
stations

Procedural
Skills

13

1

10

2

15

2

3

10

13

2

1

10

10

1

18
20

2

15

Domain of competences
Identification Data
of abnormal
Interpretation
findings
3
9

Communication
and safety
measures

8

7

1

1
10

15
10

1

4

10

1
1

15

1

3

10

15

1

4

10
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Table 2. Metric 2: Metrics 2- Cronbach’s alpha measures the internal consistency
Courses

Number of
stations
13

Exam Reliability of
OSPE (Cronbach
Alpha)
0.90

Number of stations
didn’t contribute to
overall reliability
0

Biochemical Instrumentation
and methods
Clinical Biochemistry II
Clinical Bacteriology I
Clinical Bacteriology II
Biochemistry for health
sciences II
Clinical Virology
Electron Microscopy
Histopathology and
cytopathology
Introduction to Microbiology
Clinical Parasitology

10
15
13
10

0.87
0.77
0.83
0.93

1
1
1
2

18
20
15

0.80
0.75
0.78

0
2
2

15
15

0.76
0.88

1
0

Table 3. Metrics 3: R2 coefficient correlation between the global rating score and the checklist
score
Courses

Number of
Procedural
stations

Biochemical Instrumentation
and methods
Clinical Biochemistry II

1

Clinical Bacteriology I

2

Clinical Bacteriology II

2

Biochemistry for health
sciences II
Clinical Virology

1

Introduction to Microbiology
Clinical Parasitology

1
1

2

2

R2 coefficient
correlation between
the Global rating
score and the
checklist score
0.494

P- value

0.724
0.947
0.485
0.885
0.702
0.485
0.885

.000
.000
.000
.000
.000
.000
.000

0.80
0.75
0.914
0.810

.000
.000
.000
.000

.000

Table 4. Metrics 4: The Pearson's coefficient of correlation between OSPE and Written exam
Courses

Biochemical Instrumentation and
methods
Clinical Biochemistry II
Clinical Bacteriology I
Clinical Bacteriology II
Biochemistry for health sciences II
Clinical Virology
Introduction to Microbiology
Clinical Parasitology

The Pearson's coefficient of
correlation between OSPE and
Written exam for the same
course
0.673

P- value

0.662
0.485
0.822
0.743
0.665
0.892
0.821

.000
.000
.000
.000
.000
.000
.000
36
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Table 5. Metrics 5: Means and Standard deviation of the four factors of students’ OSPE
satisfaction Questionnaire (n=337)
Factors
(F1) Organization of the examination
(F2) Preparation for the examination
(F3) Quality of the examination
(F4) Stations quality and design

Number
of Items
5
4
6
8

Means
4.4
4.5
4.7
4.4

Standard
deviation
0.76
0.78
0.83
0.75

Percentages
%
88
90
94
88

N.B. scales were rated out of 5

Regarding the correlation between OSPE and
Written exam, the Pearson's coefficient showed
that all OSPEs in Medical Laboratory Sciences
Department had good to excellent correlation
between their theoretical and practical part of the
course. In the study conducted by Al-Osail et al
2015, the validity of OSCE in internal medicine
exam was measured using Pearson’s correlation,
the validity of the OSCE was 0.63, which is near
to great extent to that of the current study which
has the average of 0.71 [17].
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