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Objectives. To compare objective structured clinical examinations (OSCEs) and traditional assess-
ment methods among recent pharmacy graduates.
Methods. Individual student performance in OSCEs was compared with performance on traditional
pharmacy-practice examinations at the same level of program study.
Results. A moderate correlation was found between individual attainment in OSCE examinations and
on traditional pharmacy practice examinations at the same level.
Conclusions. OSCEs add value to traditional methods of assessment because the 2 evaluation methods
measure different competencies.
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INTRODUCTION
Training of pharmacy undergraduates in the United

Kingdom (UK) in preparation for their careers as phar-
macists is undergoing change. The seminal White Paper1

by Anne Galbraith illustrates the need for the discipline
to evolve to accommodate the changing demands of the
population. Without community pharmacists playing a
more prominent, clinical role in the routine management
of chronic and lifestyle-related diseases, economic pres-
sures place the National Health Service (NHS) at risk of
being unable to provide appropriate quality of care. As
highlighted in the white paper, the biggest risks to the
nation’s health include the prevalence of obesity, smok-
ing, sexually transmitted infections, and alcohol abuse.
The aging population also poses a significant threat to
the provision of quality healthcare. By 2029, the UK pop-
ulation 65 to 74 years old will increase by an estimated
40%, and the population 75 to 84 years old will increase
by 50%. Over the same period, the proportion of people
over 85 years old is expected to double, placing the great-
est burden on the healthcare sector.2

There are approximately 12,500 community phar-
macies across the United Kingdom.3 With increasing fre-
quency, these pharmacies are offering a range of extended
services, such as smoking cessation clinics, cholesterol

and blood-pressure testing, and screening for chlamydia.4

Services such as these, coupledwith the community phar-
macist supplying excellent advice regarding lifestyle
choices, aim to tackle the biggest risks to public health
and ease the burden on the healthcare sector as a whole in
the near future. To prepare future graduates for the chal-
lenges facing modern practicing pharmacists, however,
undergraduate training has to adapt accordingly.

The UK undergraduate master’s degree in pharmacy
is a 4-year university-based degree, followed by a 1-year
vocational “preregistration” year, after which students take
a set of examinations.Candidateswhohavedisplayedcom-
petence in practice and pass the examinations are able to
work as pharmacists in the United Kingdom.

The undergraduate program can be divided into 4
disciplines: pharmaceutical chemistry, pharmaceutics,
pharmacology, and pharmacy practice. Traditionally, the
emphasis for undergraduate training of pharmacists has
been on science, with pharmacology, pharmaceutical
chemistry, and pharmaceutics accounting for themajority
of the academic content. As the role of the pharmacist has
predominantly been dispensing medications prescribed
by the doctor and advising regarding administration, this
theoretical bias was adequate training to prepare under-
graduates for a career in the field. While a solid founda-
tion in the scientific basis of medicines and the way in
which they interact with the body is still paramount to any
pharmacist’s training, the evolution of the pharmacist as
a clinician warrants a concomitant change on the empha-
sis placed on pharmacy practice in undergraduate degree
programs.
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Research by The Royal Pharmaceutical Society of
Great Britain (RPSGB), in conjunction with the Univer-
sity of East Anglia, has highlighted the poor correlation
between academic achievement and performance during
the preregistration year.5 Tomeet the necessary high stan-
dards of professional practice, the RPSGB advocates the
inclusion of competency-based learning and assessment
in the form of objective structured clinical examinations
(OSCEs), alongside traditional methods of assessments
such as written examinations. However, OSCEs should
take into account that the measure of competence is con-
textual and that the assessment of competence (ie, what
the student is able to do under examination conditions)
should ideally reflect what the student will habitually do
when not being observed.6

The master of pharmacy (MPharm) degree at the
University of Hertfordshire (UH) has been developed as
a degree that integrates the clinical and scientific aspects
of a pharmacist’s training from day 1 of the program.
Students are co-taught with nurses and paramedics on
several modules to put their clinical role in the context
of actual practice. The program incorporates experiential
learning using weeklong clinical practice placements
in each year of study to ensure that each student gains
hands-on experience in a clinical environment at every
stage of the degree program. UH is also seeking to ad-
dress the need for pharmacists to undergo clinical train-
ing, including formative and summative OSCEs at all
levels.

OSCEs were first introduced in the 1970s as training
tools and a means of assessing students’ practical skills in
medicine and nursing demanded by their future profes-
sions.7 OSCEs are intended to assess whether students are
competent as practicing professionals by using multiple
OSCE stations. Each station details a different scenario
designed to test a range of clinical competencies, which
take between 5 and 15 minutes to complete. These sta-
tions are categorized as manned and unmanned. Manned
stations require students to interact with an assessor who
subsequently awards grades based on their performance.
Unmanned stations involve submission of a written re-
port, which is then assessed according to a predetermined
grading scheme. The use of multiple OSCE stations leads
to an increase in student performance, with the optimum
number being around 15 stations (or learning outcomes)
per phase of assessment. This conclusion could be attrib-
utable to the fact that use of multiple OSCE stations
removes reliance on a student being familiar with a single
case study in order to pass the competency tests.8 Increas-
ing the number of learning outcomes tomore than 15 does
not correlate with an increase in performance but signif-
icantly increases the cost of assessment.9-11

The relative merits of manned versus unmanned sta-
tions, the factor of examiner-bias onmannedworkstations,
and the economic cost to institutions incurred when run-
ning OSCEs are all important factors to consider before
using OSCEs as an assessment and teaching tool.12 Given
the current economic climate and proposed cuts to funding
for UK higher-education institutions, it is pertinent to an-
alyze how inclusion of OSCEs has thus far impacted un-
dergraduate training at UH.

METHODS
All data used in this investigation were taken from

the cohort of 39 students who graduated from the UH
School of Pharmacy in the summer of 2009 and began
their preregistration placements. At the time of writing,
this was the only cohort of students to have graduated
from the school and the only complete set of data avail-
able. In order to preserve anonymity, each student was
assigned a number from 1 through 39.

OSCEs had been an integral part of these students’
undergraduate training at all levels of the program. The
research described below investigates whether there is
a correlation between the students’ success with OSCEs
and their success in other aspects of the course.

The format of the OSCE examinations at UH is the
same at every level of the program; however, the com-
plexity and clinical content of the task associated with a
given station reflect the students’ level of education at
the time of the assessment. Students complete 15 stations,
each of which takes 5 minutes and is associated with a
distinct learning outcome. The OSCEs in year 1 are forma-
tive,while theOSCEs in years 2, 3, and 4 are both formative
andsummative.Performance in the summativeOSCEscon-
tributes 5% to 10% toward the overall coursework grade for
the specialist pharmacy-practice module at that level of
study. There are no formal pass/fail grades associated with
OSCEs at UH.

BecauseOSCEs build on academic theory, the initial
hypothesis was that performance in OSCEs would corre-
late highly with performance in the academic modules
associated with pharmacy practice. AU1A weaker or no cor-
relation was expected between OSCEs and aspects of the
program with no pharmacy-practice content. There are
several instances in the literature proclaiming that success
in competency-based assessments is relative to an under-
graduate’s experience in clinical situations.10,12,13 Thus, as
a cohort, students were expected to perform better in their
final-year OSCEs than in first-year examinations. The null
hypotheses were that there would be no correlation be-
tween OSCEs and pharmacy-practice examinations and
that there would be no improvement in individual OSCE
grades as the student progressed through the program.
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The following examination scores for the students
were identified:

d Overall OSCE grade attained by the student in
their year 1 assessment.

d Overall OSCE grade attained by the student in
the year 3 assessment.

d Overall OSCE grade attained by the student in the
final (year 4) assessment.

d The grade attained by the student on the exami-
nation for the year 3 Medicines and Pharmacy
Practice course.

In the Medicines and Pharmacy Practice 3 course,
students evaluated a range of clinical and therapeutic data
to develop skills that would enable them to support pa-
tientswith diversemedical conditions, such as developing
an understanding of the role of the pharmacist as an allied
health professional and certain aspects of social pharmacy
(eg, how social pharmacy has informed patient-focused
pharmacy practice).

The data for OSCEs in year 2 of the program were
incomplete and thus omitted from this analysis. Pearson’s
correlation coefficient (r), is a measure of the strength of
association between 2 variables achieved by plotting 2
sets of data against one another in the form of a scatter
plot. For these investigations, the chronological order in
which examinations took place was used to determine
whether the data were dependent or independent. The

examination occurring first chronologically was always
assumed to be the dependent data, as it would inform the
student’s success on subsequent examinations.

All values for rwere calculated using the correlation
option in the Data Analysis ToolPak within Microsoft
Excel 2007, which also was used to generate graphs
depicting the correlations. A Pearson correlation coeffi-
cient was calculated for the year 3 OSCE grade (depen-
dent) and Medicines and Pharmacy Practice examination
grade (independent).

RESULTS
Although, the initial hypothesis supported a strong

correlation between student grades in year 3 OSCE ex-
aminations when compared with their attainment in the
related pharmacy-practice module for that year, Medi-
cines and Pharmacy Practice 3, the correlation data gen-
erated showed no such relationship (Figure 1). For a linear
correlation to exist, wewould have expected to see a Pear-
son correlation coefficient of r$ 0.8. The actual value is
0.6, which, at best, describes only a moderate correlation
between the 2 data sets. The mean grades and standard
deviations for both assessments (OSCE 62.9%6 10.9%;
MPP3 63.7% 6 9.0%) showed that there were no great
disparities between the data sets, and hence, the statistical
model used was appropriate. The difference between
them is immediately evident when the 2 assessments are

Figure 1. Scatterplot to show the correlation between Year 3 objective structured clinical examination (OSCE) grades and the
grades attained for MPP3. Mean mark for OSCE 5 62.9% 6 10.9%; Mean value for MPP3 examination 5 63.70 % 6 9.0%.
Pearson Correlation Coefficient r 5 0.6; r2 5 0.4; r 5 1.1 3 10-5
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mapped onto the levels described by Miller’s Pyramid of
Competence.15

Students’ OSCE grades are expected to increase
as their experience with clinical situations increases.
Therefore, improvements in OSCE grades from year to
year should be observed. When examining the relative
performance of the students in year 1 and year 3 OSCEs,
100% of the students performed better in year 3 (Figure
2). Comparing the results at year 1 and year 4 (final year),
shows only 80% attained higher grades in their final-year
OSCEs compared with their year 1 results (Figure 3).

DISCUSSION
These figures suggest that the observedbias for faculty

members to inflate OSCE grades13 does not seem to hold
for UH. The lack of a correlation is thought to be a result of
either some students performing better in their OSCEs than
on their MPP3 examination, or some students performing
better on the MPP3 examination than in their OSCEs.

Analysis of the correlation plot (Figure 1) shows in-
stances of both possible scenarios. Students’whose scores
were significantly above the trend line performed better

on their MPP3 examinations than in their OSCEs; those
below the trend line performed better in their OSCEs than
on their MPP3 examination. These differences may be
attributable to the different skill sets the OSCEs and the
MPP3 examination were designed to test.

The MPP3 examination is a traditional written ex-
amination consisting of a series of multiple-choice and
essay questions. It primarily assesses the lowest levels of
competence of Miller’s pyramid – “knows” and “knows
how.”WhileOSCEs also can be used to assess the 2 lower
levels of the pyramid,16 their strength as an assessment
tool is that they also can assess the higher levels (“shows
how” and, to some extent, “does”) which are the most
important for gaining an understanding of actual clinical
competence. Although there is evidence to support the
premise that a strong knowledge base will improve clin-
ical competence,16 a correlation between the MPP3 ex-
amination and the level 3 OSCE performance should not
be expected because the assessments measure 2 distinct
capabilities.

The Cambridge Model17 for assessing competence
expands on Miller’s model of competency by examining

Figure 2. Line graph to show the trends for individual student performance in Objective Structured Clinical Examination (OSCE)
examinations at year 1 (circles) and year 3 (diamonds). The average grade for Year 1 OSCE was 50.6 % 6 10.7%; the average
grade for year 3 OSCE was 62.9% 6 10.9%.
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the top 2 levels of Miller’s Pyramid in greater detail. This
model, which accounts for the influence of individual-
specific environment and circumstances on competency
and performance, is useful when rationalizing the results
of the statistical analysis.

Students may perform poorly in OSCEs relative to
their performance on the MPP3 examination because of
their inability to cope with the stressful nature of the mul-
tiple-station assessment. Moving from one station to an-
other at 5-minute intervals may not give some students
enough time to recover from a poor performance at a pre-
vious station, resulting in a poor overall performance.
Several studies show that poor performance in an OSCE
examination is not indicative of a student’s lack of com-
petence.18-20 Eighteen students performed markedly
better in their written MPP3 examination than on their
OSCEs (Figure 1). This finding may be attributable to
their ability to handle the stress of a more familiar written
examination comparedwith that of the relatively unfamil-
iar OSCEs (ie, an influence relating to the system). An-
other possible factor is the importance associated with
passing theMPP3 examination, which is required for pro-

gressing to the final year of the undergraduate degree pro-
gram. In contrast, passing the OSCEs is not crucial for
progression (ie, students may perform poorly in this com-
ponent but still progress because of credit earned else-
where. The knowledge that passing OSCEs is not critical
to progression may impact student attitudes toward the
assessment (influence relating to an individual), causing
some not to prepare as thoroughly for the OSCEs as they
would for the MPP3 examination. While there is anec-
dotal evidence that this hypothesis holds true for a small
number of students, further research is needed before con-
crete conclusions can be made regarding the impact of this
attitude on performance.

As studies have shown that performance in OSCEs is
not necessarily an indicator of competence,18-20 we feel
student success in this individual element is not crucial for
progression toward a degree. This is largely because poor
performance resulting from external factors, as opposed
to lack of ability, could hinder an otherwise capable stu-
dent from moving on to the next stage of the program.
Obviously, this problem could be ameliorated by running
summativeOSCEsmore than once during any given year,

Figure 3. Line graph to show the trends for individual student performance in Objective Structured Clinical Examination (OSCE)
examinations at year 1 (circles) and year 4 (triangles). The average grade for year 1 OSCE was 50.6 %6 10.7%; the average grade
for year 4 OSCE was 55.6% 6 11.4%.
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as performance over a series of OSCEswould enable staff
members to assess more accurately the competence of
individual students. However, it is not feasible to give
individual students multiple attempts to pass an OSCE
in any single year because of the resource-intensive nature
of these examinations. Given the cost of OSCEs and their
inconsistency in accurately measuring clinical compe-
tence, an argument could be made for eliminating them
from the program as a means of assessment, even though
doing sowouldmean relying solely on the performance of
students in their traditional examinations (eg, MPP3) as
a metric for progression. This research, however, shows
that the correlation between performance in traditional
examinations versus performance in OSCEs is weak, sug-
gesting that the assessments examine different skills.
Hence, we advocate the continued use of traditional ex-
aminations in conjunction with OSCEs in training phar-
macy students.

There is a general expectation that an increase in ex-
perience will lead to a concomitant increase in clinical
ability and, as a consequence, in OSCE marks.10,12,13 To
assess the extent to which this assumption held for the
2009 cohort, we compared relative achievements of in-
dividuals in OSCEs at years 1, 3, and 4 of the undergrad-
uate program. Although increased experience resulted in
improved OSCE marks for the vast majority, this did not
hold true for 20% of the cohort, despite improvements
at year 3. Further investigation revealed that final-year
OSCEs took place at the same time that the final-year
project dissertation was due, which is a prime example
of system-related influences impacting student ability to
perform in clinical examinations. This finding is sup-
ported in part by the comparison of year 1 with year 3,
wherein therewere no such conflicts and 100%of students
showed improvement over their first-year mark. Other
possible factors affecting year 4 assessment performance
include personal external pressures experienced by indi-
vidual students and the increased complexity of year 4
OSCEs. The relatively small contribution of OSCEs to-
ward the overall grade for coursework associated with
year 4 OSCEs also may have seemed unimportant to a
small number of students, and this may have impacted
how much effort these students invested in preparing.
While there is anecdotal evidence to support this hypoth-
esis, more research is needed before definitive conclu-
sions can be reached regarding the impact of attitude
toward OSCEs on performance in OSCEs.

CONCLUSIONS
The findings of this study do not support the hypoth-

esis that students who perform well on examinations on
the theoretical aspects of pharmacy practice will perform

well in the clinical aspects. Thismay be attributed to these
examinations assessing different areas of expertise, ac-
cording to Miller’s Pyramid of Competence. As such, a
strong correlation should not be expected. This conclu-
sion lends credence to the argument that OSCEs are not
only an invaluable tool in assessing clinical competency,
which cannot be gauged merely by examining academic
ability, but also an important methodology for preparing
undergraduates for clinical practice. The research also
supports the argument that success inOSCEexaminations
is generally proportionate to the level of clinical experi-
ence of a candidate, although individual performancemay
be negatively influenced by constraints placed on themby
the system.
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