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Objectives: This study aimed to investigate the effect of clinical clerkship-associated
achievements, such as performance of procedures at the student clinic, observation,
and attitude towards a clerkship, on the objective structured clinical examination
(OSCE) scores of dental students graduating in restorative dentistry. Materials and
Methods: The OSCEs consisted of two stations designed to assess students’ clinical
skills regarding cavity preparation for a class II gold inlay and a class IV composite
restoration. The clerkship achievements, consisting of the number of student clinical
procedures performed, observation-related OSCE, and scores of their attitudes towards
a conservative dentistry clerkship, were assessed. Correlation and multiple regression
analyses were conducted. Results: The correlation coefficient between the OSCE scores
for cavity preparation for a class II gold restoration and clerkship attitude scores was
0.241 (p < 0.05). Regarding a class IV composite restoration, OSCE scores showed
statistically significant correlations with the observation (r = 0.344, p < 0.01) and
attitude (r = 0.303, p < 0.01) scores. In a multiple regression analysis, attitudes
towards a clerkship (p = 0.033) was associated with the cavity preparation for a class
IT gold inlay OSCE scores, while the number of procedure observations (p = 0.002)
was associated with the class IV composite restoration OSCE scores. Conclusions:
The number of clinical procedures performed by students, which is an important
requirement for graduation, showed no correlation with either of the OSCEs scores.
(Restor Dent Endod 2013;38(2):79-84)
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Introduction

Assessment is an important issue in determining the outcome of students’ educational
courses in view of their learning objectives."” Observation is the main method of
assessment, which is customary and widespread in education of health professionals.’
Dental students’ clinical competency is usually rated in terms of the number of case
observations and/or assistance with a professor’s treatment, and their performance
of procedures in the student dental clinic. Nevertheless, as stated by the well-known
proverb, “Practice makes perfect. The more you practice, the better your skills are.” This
simple, quantitative and unstructured type of learning and assessment has numerous
deficiencies in terms of reliability, objectivity, and variability.*
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The objective structured clinical examination (OSCE) is a
widely known assessment method that aims to overcome
these limitations. OSCE was developed and introduced
by Harden in 1975 in a Scottish medical school to
assess students’ clinical competence.” The United States
Medical Licensing Examination introduced step 2, Clinical
Skill, in June 2004, in much the same way as the OSCE,
which was previously known by different names, such as
Clinical Skill Assessment (CSA) or Clinical Performance
eXamination (CPX).® Generally, OSCE is a series of
standardized assessment stations, requiring students to
perform a number of tasks based on clinical situations,
in which either standardized or simulated patients (SPs),
or alternative simulators, are used. The examinees are
assessed using the same stations and rating scheme
within the same timeframes. Examiners assess examinees’
application of knowledge to practice, such as history
taking, physical examination, communication, interpersonal
skills, and performance of appropriate procedures. This
contrasts with traditional examinations that assess the
recall of knowledge, which may be irrelevant to clinical
practice.

Dental schools in various countries use OSCE for formative
and/or summative assessment of students’ clinical
competence.”® The National Dental Examining Board of
Canada introduced OSCEs into the certification process in
1994.° The Korean National Health Personnel Licensing
Examination Board recently discussed adding clinical skill
tests to the board examination for the Doctor of Dental
Surgeon degree on the basis of its success in the Medical
Doctor board examination.’® However, although clinical
competency tests, such as OSCE, have been used by dental
schools in Korea, few reports have been published.

This study aimed to investigate the clinical skill level of
final-year students using OSCE for restorative dentistry,
and to determine the associations among OSCE results,
achievement of clinical requirements, and attitudes towards
clerkships.

Materials and Methods

The Curriculum Commission of Kyung Hee University
School of Dentistry designed OSCEs for their fourth-year
students. We focused on the levels of students’ clinical
skills at graduation, so the tests comprised assessments of
core competencies, based on the students graduating from
Kyung Hee University School of Dentistry. The OSCEs was
conducted over 5 days, from October 29 to November 2,
2012. All clinical departments participated in the OSCEs,
with the sole exception of Orthodontics. Each department
established two assessment stations. The OSCEs consisted
of 14 stations in total, each of which was managed by the
respective departments.

The Department of Conservative Dentistry aimed to assess
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students’ clinical competencies regarding cavity preparation
for a class II gold inlay and a class IV composite
restoration. The checklist for the former consisted of 14
items that for the latter comprised 11 items, based on the
laboratory guidebook for operative dentistry." The score
scales comprised three steps: unsuitable, intermediate
suitable, and suitable. Students were allotted 20 minutes
for the first station and 40 minutes for the second. Four
professors and four residents rated clinical performance and
each rater assessed approximately 10 students.

Student clinical clerkship achievement scoring was based
on the number of observations of procedures performed by
professors or residents, and clinical procedures performed
by the students themselves at the student dental clinic,
which were related to the OSCE cases. Attitudes towards
clerkships were graded on the basis of a portfolio, case
presentation, and attendance of conservative dentistry
classes.

Statistical analyses were conducted using the SPSS
software (Korean version 21 for Windows, SPSS Korea
Data solution, SPSS Inc, Chicago, IL, USA). Descriptive
statistical measures of the mean scores and standard
deviations of each OSCE checklist were used. Pearson’s
correlation analyses of OSCE scores, hands-on clinical
procedures, observations, and attitude towards clerkship
scores were conducted. Multiple regression analyses using
the OSCE scores as the dependent variable and the other
factors as independent variables were also performed. In
the correlation and multiple regression analyses, p values <
0.05 were considered to indicate statistical significance.

Results

In total, 79 fourth-year students participated. Two
restorative dentistry OSCE stations were completed. The
Cronbach’s alpha coefficient of all assessed OSCE items was
0.516.

The first station assessed students’ clinical skills regarding
cavity preparation for a class II gold inlay. The OSCE scores
of cavity width (2.038 + 1.145) and flatness of floor (1.785
+ 1.077) were lower than the those of other items in the
assessment of the occlusal step. The secondary flare (2.519
+ 1.000) and gingival margin bevel (0.722 + 0.511) scores
were lower than those of the other items in the proximal
box category. Likewise, the finishing margin score was
lower than those of the other assessment items (Table 1).

The second station was intended to assess clinical skill in
terms of a class IV composite restoration. The OSCE score
of lingual bevel width (2.835 + 1.220) was the lowest of
all cavity preparation items assessed. The lingual contour
score (3.329 + 1.058) was also lower than those of the
other items in the restoration assessment category (Table
2).
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Table 1. Objective structured clinical examination (OSCE) scores for cavity preparation for a class II gold inlay

Assessment category and items Full marks Scores*
Occlusal step Lingual inclination 5 4.291 + 0.915
Divergence 5 3.823 + 1.222
Cavity depth 5 3.608 + 1.269
Flatness of floor 3 1.785 x 1.077
Thickness of Marginal ridge 5 4.127 + 1.150
Cavity width 3 2.038 + 1.145
Proximal step Insertion path 5 4.367 + 1.106
Internal outline 3 1.722 + 1.456
Width of gingival 3 1.544 + 1.032
Bevel of gingival margin 3 0.722 + 0.511
Secondary flare 5 2.519 + 1.000
Finishing margin 5 3.000 + 0.405
Injured adjacent teeth 5 3.241 + 1.025
Posture 5 4.152 + 0.653
Total 60 40.937 £ 5.249

* Average + standard deviation.

Table 2. Objective structured clinical examination (OSCE) scores for class IV composite restoration

Assessment category and items Full marks Scores*
Preparation 5 4.873 £ 0.237
Cavity prep Formation of labial bevel 5 4.152 + 1.009

Width of labial bevel 5 3.671 + 1.245
Formation of lingual bevel 5 3.253 + 1.238
Width of lingual bevel 5 2.835 + 1.220
Injury to adjacent teeth and tissue 5 4.418 + 0.870
Using mylar and wedge 5 3.367 + 1.158
Restoration Labial contour 5 3.962 + 1.158
Lingual contour 5 3.329 + 1.058
Marginal adaption 5 3.430 + 1.033
Finishing and polishing 5 3.456 + 0.821
Total 55 40.747 + 4.168

* Average + standard deviation.

To evaluate students’ clerkship achievements, the
numbers of students’ clinical procedures and cases
observed (which were related to the OSCE), and clerkship
attitude scores (which included case presentation, portfolio
and attendance), were used. The numbers of clinical
procedures (17.557 + 2.669) and cases observed (20.063 +
3.333) scores were associated more strongly with class IV
composite restoration than cavity preparation for a class II
gold inlay (Table 3).

http://dx.doi.org/10.5395/rde.2013.38.2.79

Correlation analyses of each OSCE score and the student
clerkship achievement scores of the related procedure were
conducted. The correlation coefficient between the OSCE
scores for cavity preparation for a class II gold inlay and
clerkship attitude score was 0.241 (p < 0.05). Regarding
class IV composite restorations, significant correlations
with both the observation (r = 0.344, p < 0.01) and
attitude (r = 0.303, p < 0.01) scores were found (Table 4).

These OSCEs were administered at the end of the fourth
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Table 3. Scores of clerkship achievement related Objective structured clinical examination (OSCE)

Category of clerkship achievement Scores*
Cavity preparation for a class II gold inlay Student clinical procedure 0.747 £ 0.759
Observation 5.379 x 2.053

Class IV composite restoration

Observation

Clerkship attitudes

Student clinical procedure

17.557 + 2.669
20.063 + 3.333
20.501 + 1.192

* Average + standard deviation.

Table 4. Correlation between Objective structured clinical examination (OSCE) and related clerkship achievement scores

Cavity preparation for class II gold inlay

Pearson correlation coefficient (r)

Class IV composite restoration

Variable
Student clinical procedure -0.005
Observation -0.033
Attitude towards clerkship 0.241*

0.041
0.344**
0.303**

*p <0.05; ** p<0.01.

Table 5. Clinical clerkship requirement with the greatest effect on the Objective structured clinical examination (OSCE) result for

cavity preparation for a class II gold inlay

Independent variable Invariable F

R? b B t

Attitude for clerkship 6.079 4.737*

0.058 1.316 0.241 2.176*

* p < 0.05.

Table 6. Clinical clerkship requirement with the greatest effect on the Objective structured clinical examination (OSCE) result for

class IV composite restoration

Independent variable Invariable F R? b B t
Student observation 29.698 10.367** 0.119 0.551 0.344 3.220**
** p <0.01.
year. The students’ experiences and efforts to reach the Discussion

requirements for clerkship may have influenced the results
of the OSCEs. In the multiple regression analysis, student
clinical procedures (p = 0.804) and observation (p = 0.537)
were eliminated from the stepwise norm, but attitude
towards clerkship (p = 0.033) was associated with the OSCE
result for cavity preparation for a class II gold inlay (Table
5). In contrast, regarding class IV composite restoration,
student observation (p = 0.002) was associated with the
OSCE result, while student clinical procedures (p = 0.272)
and attitude towards clerkship (p = 0.061) were not (Table
6).
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The purpose of this study was to investigate the
relationship between graduating students” OSCE
performance and their achievement of the three clinical
clerkship requirements, that is, performance of clinical
procedures, observation, and attitudes, in the field of
restorative dentistry. The OSCE is a summative assessment
of students’ graduation outcomes. The OSCE results are
thought to predict the extent to which students had
learned the related course material and their performance
as general dentists. According to Gerrow et al., there
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was a positive correlation (r = 0.46, p < 0.001) between
the OSCE portion of the Canadian Dental Certification
Examination and students’ final-year grade point average
(GPA)." Brown et al. found that OSCE assessment of the
clinical competence of fourth-year dental students was a
better predictor of performance in written and case-based
interdisciplinary final examinations than either concurrent
fourth-year examinations or their university grades.”

Scoring of students for a clinical clerkship is generally
conducted by means of observation, performance of
clinical procedures, and the students’ attitudes, such as
case presentation, portfolio, and attendance. Through
these processes, students are expected to qualify as
general dentists. As mentioned above, OSCE is suitable
for assessment of graduating dental students’ degree of
readiness and completion of their educational course.
Contrary to expectations, our results indicated no
correlation between OSCE scores and the number of clinical
procedures performed by students. Fulfillment of the
observation requirement also showed a weak correlation
with the OSCE result for class IV composite restoration, but
the correlation with cavity preparation for a class II gold
inlay was stronger. These results suggest a weak association
between OSCEs and students’ attitudes towards clerkships.
However, the multiple regression analysis showed that each
attitude and observation has little effect on the various
OSCE stations. It is difficult to understand and reconcile
the fact that students’ attitudes towards clerkships had
more effect than their performance of clinical procedures
in terms of achieving higher OSCE scores as a final clinical
skill examination.

There may be legitimate reasons for these results.
Provision of only two OSCE stations for each clinical
department assessment could be a limitation. The
requirements for student clinical procedures might be
inadequate. However, inducing many patients to visit a
student dental clinic in a university hospital is problematic
in Korean society. Undergoing dental procedures performed
by students can be subject to extensive delays. The student
dental clinic is staffed largely by adjunct professors, who
are present at only irregular intervals.

Considering these points, it could be a matter of clerkship
education that includes teaching, learning, and assessing.
That is, the well-known proverb “The more practice, the
better the skills” may not be applicable to dental student
education. To improve students’ clinical skills, blindly
emphasizing the number of clinical procedures performed
may not be appropriate. The numbers of procedures that
dental students should observe in the clinic and perform
themselves in the student dental clinic may not be the
most representative measures of achievement. Our results
suggest that use of quantitative norms to evaluate passing
or failing of a clerkship course likely hinder students
reaching the level of general dentists.

http://dx.doi.org/10.5395/rde.2013.38.2.79
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If the clerkship course could be made more effective,
the resulting greater clinical procedure experience would
lead to improved clinical skills and OSCE scores. Then, our
results might be different. In this sense, attention should
be paid to improving the clinical teaching and the clinical
learning environment for clerkships. Irby’s definition of an
excellent clinical teacher, based on numerous references,
is exemplary: the excellent clinical teacher 1) serves as
a positive role model of a competent and compassionate
healthcare provider, 2) provides effective supervision and
mentoring of learners, 3) employs a varied and dynamic
approach to teaching, and 4) is supportive.’* McGrath
et al. pilot-tested an instrument known as the Effective
Clinical Dental Teaching (ECDT) score to measure student
views of clinical instruction. According to McGrath,
creating a positive learning climate, controlling the clinic,
communicating goals, promoting understanding, forming
lasting relationships, self-directed learning, and providing
feedback are the important attributes.*

Various teachers, such as professors, fellows, residents,
and adjunct professors, participate in student pre-clinical
courses and clerkship education in a typical Korean dental
hospital. Teaching guides, such as the ECDT, should be
acknowledged by the faculty. In particular, prompt feedback
is vital for improving student competency in treating
patients at student clinics and related clinical skills. The
responsibility for teaching students at the student clinic
and preclinical courses, in which basic clinical skills should
be provided, is commonly shifted to adjunct professors.
This occurs because the professors and clinical teachers,
such as residents, who are actually responsible are likely
occupied with other matters, e.g., performing dentistry
and/or research with insufficient staff numbers. Thus for
effective application of teaching guidelines, adequate
numbers of clinical teachers and professors are necessary.

Conclusions

The scores based on the numbers of patients students
had treated did not show any correlation with OSCE
scores in this study and the scores of observation were
also unrelated. Rather, the scores of clerkship attitude
had correlation with OSCE. More effective teaching with
feedback and assessing methods need to be developed and
applied for the teachers at student’s clinic.

Conflict of Interest: No potential conflict of interest
relevant to this article was reported.

References
1. Brown G, Bull J, Pendlebury M. Assessing student

learning in higher education. 1st ed. London:
Routledge; 1997. p7-20.

www.rde.ac 83



Bang JB and Choi KK

84

Schoonheim-Klein M, Walmsley AD, Habet L, van der
Velden U, Manogue M. An Implementation strategy for
introducing an OSCE into a dental school. Eur J Dent
Educ 2005;9:143-149.

. Lele SM. A mini-OSCE for formative assessment of

diagnostic and radiographic skills at dental college in
India. J Dent Educ 2011;75:1583-1589.

Jefferies A, Simmons B, Tabak D, Mcllroy JH, Lee KS,
Roukema H, Skidmore M. Using an objective structured
clinical examination (OSCE) to assess multiple physician
competencies in postgraduate training. Med Teach
2007;29:183-191.

Harden RM, Stevenson M, Downie WW, Wilson GM.
Assessment of clinical competence using objective
structured examination. Br Med J 1975;1:447-451.
Hawkins RE. The introduction of clinical skills
assessment into the United States medical licensing
examination (USMLE): a description of USMLE step 2
clinical skills (CS). J Med Licens Discip 2005;91:22-25.
Manogue M, Brown G. Developing and implementing an
OSCE in dentistry. Eur J Dent Educ 1998:2:51-57.
Davenport ES, Davis JE, Cushing AM, Holsgrove GJ. An
innovation in the assessment of future dentists. Br Dent
J 1998;184:192-195.

www.rde.ac

10.

11.

12.

13.

14.

15.

Restorative Dentistry & Endodontics RD E

Gerrow JD, Boyd MA, Duquette P, Bentley KC. Results
of National Dental Examining Board of Canada written
examination and implications for certification. J Dent
Educ 1997;61:921-927.

Lee JH. “Korean National Health Personnel Licensing
Examination Board, carrying forward practical test in
D.M.D-the only of Asia”, JOONGANG DAILY, 2012.5.21.
The Korean Academy of Conservative Dentistry.
Guidebook for operative dentistry. Seoul: Yedang; 2008.
p129-130, p209-210.

Gerrow JD, Murphy HJ, Boyd MA, Scott DA. Concurrent
validity of written and OSCE components of the
Canadian dental certification examination. J Dent Educ
2003;67:896-901.

Brown G, Manoque M, Martin M. The validity and
reliability of an OSCE in dentistry. Eur J Dent Educ 1999;
3:117-125.

Irby DM. Teaching and learning in ambulatory care
settings: a thematic review of the literature. Acad Med
1995;70:898-931.

McGrath C, Wai Kit Yeung R, Comfort MB, McMillan
AS. Development and evaluation of a questionnaire
to evaluate clinical dental teachers (ECDT). Br Dent J
2005;198:45-48.

http://dx.doi.org/10.5395/rde.2013.38.2.79





