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ABSTRACT

Objective: This study compared the student’s self-grades
versus the examiners grades, inter examiner grades and grades
of anterior with posterior teeth in a preclinical prosthodontic
course.

Methods: 75 students and 2 Examiners participated in the
study. The students prepared one anterior (upper central
incisor) and one posterior (lower first molar) teeth for full veneer
crowns in allocated time of 2 hours and 30 minutes. After
the preparations, the students self-graded their preparations
based on criteria-based evaluation forms. The examiners also
completed the grading for the prepared teeth. All the grades
were recorded, comparisons were made using SPSS version
21 and results tabulated.

Results: The means of grades (8.32) by the students them-
selves were found to be higher compared to the examiners
grades (7.3) for the anterior as well as posterior teeth. Com-
parison of the grades for the anterior/posterior teeth and the
overall grades showed a statistically significant difference
(p=0.000). Amoderate correlation (0.399) and a strong correla-
tion (0.601) were found between the grades of the faculty and
the students for the anterior and posterior teeth respectively.
The overall grading for the anterior and posterior teeth by the
two faculty members showed no statistically significant differ-
ence (p = 0.053) and a very strong correlation (0.784). The
results of the test showed a significant difference (p = 0.001)
between the overall grading for anterior and posterior teeth.

Conclusion: Students tended to grade their teeth preparations
higher compared to the examiner grades, inter examiner
variation in the grades existed and the grades of the anterior
teeth were higher compared to the posterior teeth.
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INTRODUCTION

Assessment in the dental schools represents critical
component of successful education in the skills,
knowledge, affective processes and professional
values that define the competent practice of dentistry.
Assessments also discriminate among the candidates
for advanced training, provide motivation and direction
for learning and judge the adequacy of the training
programs. Assessments are used for assessing the
cognitive knowledge, psychomotor skills, communication
skills and ethical knowledge of the dental students."

Dental education is different from other health
sciences education. The dental student not only has to
understand the biology, physiology and pathology of the
oral structures but also develop the skills and judgment
needed to restore the nonhealing calcified tooth structure.
The development of psychomotor skills like good hand
to eye coordination and the ability to visualize the three
dimensional objects in fine detail for a dental student are
essential components of the dental curriculum. Most of
the dental students have no difficulty with the didactic
part and its assessment in the dental education because
of their past educational experiences. However, the
preclinical exercises that prepare them to treat patients
clinically are a new experience for the dental students.
From preparation of teeth for crowns, fabrication of
provisional crowns and the buildup of the teeth with
posts and core exercises require development of good
hand to eye skills. These psychomotor skills are easier
to acquire for those students who have good perception
of arts and artistic skills.””

Decisions regarding which assessment methods
to use for various purposes in dental education can
be difficult. Identifying and implementing effective
methods for assessing dental student performance are
ongoing challenges for dental educators. New techniques
are emerging replacing the traditional methods of
assessments. The optimal assessment plan it to use the
right technique for the right reasons, at the right time,
and with the right group of students in order to make
the right decisions about the right competencies that
the student will need to function independently after

graduation from the dental school 212
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During the practical exercises usually the instructors
assesses the dental students’ performance. However, the
inter instructor variability in the assessments is a concern.
Lilley et al and Fuller found significant disagreement
between the assessments for different examiners.'>'*
Investigations in more recent years have concentrated
on the development of grading systems based on
specific criteria and checklists. This helps in teaching
and can provide faculty members with a tool that can
be useful in evaluating dental students’ performance.
This also provides the students with clear expectations
of performance, an opportunity to self-assess, and timely
detailed feedback.!>!®

The ability of the dental students to self-evaluate
their work can be a very effective learning tool as it
enhances the students” performance with each exercise.
Understanding the evaluation criteria, being able to
visualize the ideal and being able to evaluate against the
ideal are skills that needed to be developed. The most
distinguishing feature of the health care profession is
the ability of its members being able to honestly and
competently assess themselves. Accurate self-assessment
is the ability to accurately assess one’s own strengths and
weaknesses and is fundamental to self-directed lifelong
learning and to continued competence in the health
professions.'”?

Generally, the students do not accurately self-assess
because they tend to evaluate higher than the instructors
evaluations. Despite this observation, most educators
agree that self-assessment is potentially valuable.
However, there has been a reluctance to embrace the
use of this technique.?’*? The purpose of the current
research was to compare the student’s self-grades with
the experienced examiner’s grades, the inter examiner
variation in the grades and to investigate the difference
between the grades for the anterior versus posterior teeth.
The results obtained will be helpful for enhancing the
student’s ability to learn and improve the assessment
methods in the preclinical prosthodontic courses.

METHODS

The study was conducted in a preclinical fixed prostho-
dontic setup at college of dentistry, King Saud University,
Riyadh, Saudi Arabia. Seventy-five students and two
examiners participated in the study. A written consent
was taken from the students who were willing to
participate in the study and their confidentiality was
maintained. The students and examiner grades were
recorded with self-designed criteria-based evaluation
form. An attempt was made to cover all the aspects of
tooth preparations with in the form and these criteria

were taken from universally accepted text books.??*

This type of grading system has been used in the past
by George et al.> A maximum score of 10 marks can
be scored for each student per tooth. The criteria for
scoring 10 included the grades for occlusal reduction,
axial reduction, taper, margin placement, finish margins
and walls, preservation of adjacent tissues and time
management. A maximum of 1.5 marks and minimum
of 0 mark can be scored in each of the categories.

The students were explained and instructed about the
grades distribution before the start of the tooth prepara-
tions. The students had been introduced to this self-grad-
ing in the previous exercises and were familiar with the
process. Students trying to cheat, prepared a wrong tooth
or was unable to finish the exam were excluded from the
study. The students prepared one anterior (upper central
incisor, tooth # 21) and one posterior (lower first molar,
tooth # 46) ivorine teeth (KaVo Dental, GmbH, D88400
Biberach/RiB) for full veneer metal ceramic crowns in
allocated time of 2 hours and 30 minutes. A silicone putty
index (Ivoclar, Vivadent Inc.) was made by each student
for the teeth before the preparations and was used for
evaluating the depth of the tooth preparations. All the
dental simulation units (KaVo Dental GmbH), dentoforms
(KaVo Dental GmbH) and burs (Mani Inc Japan) used
were standardized for each student.

After the completion of the preparations the dental
students had 10 minutes for evaluation of their prepara-
tions based on the criteria explained earlier and generated
students self-grades. Two faculty members who had more
than 10 years of teaching experience in fixed prostho-
dontics were selected as examiners. The examiners were
familiarized with the grading system and calibrated by
the course director. However, the examiners were not
aware of the students and their identification numbers
to help eliminate any bias. The examiners completed
the grading for the prepared teeth and generated exam-
iner grades. All the grades were recorded and analysis
made using SPSS version. ?! Analyses included the mean
values and standard deviations for the grades by the
students, the two examiners and for the two types of
teeth. Comparisons were made using Paired sample
t-test, independent sample t-test and one way ANOVA
post hoc Games-Howell test. The probability for statisti-
cal significance was set at a < 0.05.

RESULTS

The purpose of this study was to compare the grading
of the tooth preparations in a preclinical prosthodontic
setup by the faculty with the students self-grading.
Other objectives of the study were to investigate the inter
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examiner variations in the grading of preclinical tooth
preparations and if there is any difference in the grades
for anterior and posterior teeth.

Seventy-five students participated in the study. Each
student prepared one central incisor (anterior) and one
lower first molar (posterior) and completed their self-
assessments. Two examiners, examiner 1 and examiner
2 also completed the assessments. Table 1 describes the
means of the grades by the examiners and the students
and their comparison. The overall mean of grades by the
examiners was (7.32 + 1.39) and by the students was (8.32 +
0.85). The differences between the means of grades by the
students were found to be higher for the anterior as well
as posterior teeth. However, the difference between the
two grades was more for the posterior teeth as compared
to the anterior teeth. Comparing the two means of grades
for the anterior teeth, posterior teeth and the overall
grades showed a statistically significant difference (p
= 0.000). A moderate correlation (0.399) and a strong
correlation (0.601) were found between the grades of the
examiners and the students for the anterior and posterior
teeth respectively.

For the interexaminer comparison, paired sample t-test
was used (Table 2). A statistically significant difference
(p = 0.001) and a strong correlation (0.684) was found

between the two faculty for the grading of anterior teeth
while for the grading of the posterior teeth no significant
difference (p = 0.430) and a very strong correlation (0.844)
was found. The overall grading for the anterior and
posterior teeth by the two faculty members showed no
statistically significant difference (p = 0.053) and a strong
correlation (0.784).

Independents sample t-test was applied for comparing
the means of the grades for anterior and posterior teeth
by the examiners and the students (Table 3). The results
of the test showed a significant difference (p = 0.001)
between the overall grading for anterior and posterior
teeth. The difference between the mean values for the
anterior and posterior teeth grading by the student was
0.24 and was found statistically nonsignificant (p = 0.093).

Graph 1 describes the difference in the grades by
the two examiners and by the students for the anterior
and posterior teeth. The overall grades by the students
were found to be higher as compared to the grades by
the examiners.

Table 4 describes the comparison of the grades for
anterior and posterior teeth between the examiner
1, examiner 2 and students by one way ANOVA and
post hoc Games-Howell test. A statistically significant
difference was found between the grades for the anterior

Table 1: Comparison of examiners versus students grades by paired sample statistics

Evaluator *N Mean Std. deviation Pearson’s correlation p-value

Grades for anterior teeth Examiners 150 7.58 1.1 0.399 0.000
Students 75 8.44 0.69

Grades for posterior teeth Examiners 150 7.06 1.59 0.601 0.000
Students 75 8.20 0.97

Overall grades Examiners 300 7.32 1.39 0.545 0.000
Students 150 8.32 0.85

*N: Number of assessments

Table 2: Inter examiner comparison of grades for anterior and posterior teeth by paired sample statistics

Evaluator *N Mean Std. deviation Pearson’s correlation  p-value

Grades for anterior teeth Examiner 1 75 7.3800 1.18 0.684 0.001
Examiner2 75 7.7800 1.24

Grades for posterior teeth Examiner 1 75 7.1067 1.57 0.844 0.430
Examiner2 75 7.0200 1.75

Overall grades Examiner 1 150 7.243 1.39 0.784 0.053
Examiner 2 150 7.400 1.56

*N: Number of assessments

Table 3: Comparison of grades for anterior and posterior teeth by different evaluators

Evaluator Teeth *N Mean Std. deviation p-value

Examiners Anterior 150 7.58 1.1 0.023
Posterior 150 7.06 1.59

Students Anterior 75 8.44 0.69 0.093
Posterior 75 8.20 0.97

Overall grades Anterior 225 7.86 1.15 0.001
Posterior 225 7.44 1.56

*N: Number of assessments
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Graph 1: Comparison of grades between the
examiners and students

as well as posterior teeth by the students with the grades
by the two examiners.

DISCUSSION

The most distinguishing characteristic of a profession is
the self-assessment of the quality of work. This charac-
teristic involves the members of the profession to assess
their own work accurately, honestly and competently.
The ability to accomplish this self-assessment requires
training, practice and helps the professional to know
about his/her strengths and weaknesses.® In the health
professions like dentistry it is even more important for
the professional’s self-directed lifelong learning.”

The basic technique for the preparation of the teeth
for the crowns is important in the dental treatment for
various indications and is therefore an essential part of
the preclinical prosthodontic teaching. To achieve the
competency in this psychomotor domain for the dental
students is critical because it requires the three dimen-
sional conceptualization, accuracy, reproducibility and

assessments of the different preparation designs.?® Stu-
dents tend to perceive that assessment methods are some-
what arbitrary due to lack of examiner consistency. This
concept can produce a negative effect on undergraduate
confidence and performance level, and undermine the
learning process. Much of the literature on assessment
in dental schools has focused on strategies to improve
calibration among raters in preclinical laboratory courses
and the clinic with substantial emphasis on calibration
techniques to increase consistency among evaluators
and making adjustments for hawk’ (hard) and ‘dove’
(easy) raters.*?

Geopferd and Kerber” used analytical rubrics for
evaluation using specific criteria and a checklist in an
attempt to reduce variability among examiners. They
reported that the technique was better than the glance
and grade method in reducing variability among

128 considered a criteria list to be

examiners. Scott et a
helpful in achieving more objective results. In the present
study, the checklist method based on specific criteria
was employed for the evaluation of tooth preparation
by the students and the instructors and the overall mean
of grades by the examiners was 7.32 + 1.39 and by the
students was 8.32 + 0.85 (p = 0.00). From the results of this
study, it appeared that the students were unable to assess
their own preparations realistically compared to the
examiners whom are considered to be the experts is this
domain. The student tended to grade themselves higher
compared to the examiners. This finding is consistent
with the published literature. George et al® found that
the weaker students were evaluating their own projects
higher compared to the faculty evaluations. Gordon
et al,?®> Edwards et al,?® and Arnold et al® presented
similar findings. Kruger and Dunning” in their study
found that if people are unskilled in a particular domain,
their incompetence robs them of the metacognitive

Table 4: Descriptive and ANOVA results comparing grades of examiners and students for anterior and posterior teeth

Teeth Evaluator Mean Std. 95% Confidence Anova Multiple comparisons by
deviation interval for mean p-value post hoc games-howell test
Lower bound Upper bound

E1 7.38 1.18 7.10 7.65 E1 E2 S

Anterior (n=75) 0.000*  E1 0 0.113 0.000*
E2 778 1.25 7.49 8.06 E2 0.113 0 0.000*
(n=75)
S 8.44 0.69 8.28 8.59 S 0.000* 0.000* 0
(n=75)

Posterior E1 710 157 6.74 7.46 E1 E2 S
(n=75) 0.000"  E1 0 0.946 0.000*
E2 7.02 1.75 6.61 7.42 E2 0.946 0 0.000*
(n=75)
S 8.20 0.97 7.98 8.43 S 0.000* 0.000* 0
(n=75)

*p-value was significant at less than 0.05; E1: Examiner 1; E2: Examiner 2; S: Students
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ability to realize it: they will be less able than their more
competent peers to recognize competence when they
see it and it could be reason for higher grading awarded
by the students as compared to the experienced faculty
in the current study. The use of the check list method
of grading (objective) provide clear rules for evaluation
and define criteria for performance. Rubrics speak to
both teaching and learning expectations and outcomes
and can provide faculty members with a tool that can be
useful in evaluating dental student performance. Rubrics
can also provide students with clear expectations of
performance, an opportunity to self-assess and, timely,
detailed feedback.!*1°

The result of the present study showed inconsistency
among examiners (examiner 1 versus examiner 2)
in grading anterior teeth (p = 0.001) whereas in the
grading of the posterior teeth no significant difference
(p = 0.430) was found (Table 2). The calibration among
examiners which is often overlooked, may be the
reason for such discrepancy. The overall grading for
the anterior and posterior teeth by the two examiners
showed no statistically significant difference (p = 0.053).
Feil*” analyzed the reliability of a laboratory evaluation
system and demonstrated that reliability can be increased
through the use of two raters as opposed to the traditional
use of only one. In the present study, two examiners
graded the same project and the mean was projected
as the final grade which averaged out the discrepancy
between the two examiners and this grade was compared
with that of the students grading to produce more
consistent results. It is not simple to establish evaluation
methods for the students’ technical performance in the
preclinical practice but the objective method employed
in the present study could possibly iron out some of the
issues related to the subjective method. In recent years,
CADCAM technology have been utilized to visualize the
difference (s) between tooth preparations and an ideal
tooth preparation and to quantify the differences. It can
also compare student’s preparation to an unprepared
tooth with a high degree of accuracy. In a study by Renne
1,%° the computer generated results were found to be
more precise than the hand-graded method. However,
newer technology should be carefully assessed for
its accuracy, precision, reliability, effectiveness and
feasibility before implementation as most of these
technologies are expensive and need customization of the

eta

software to suit different courses and could be the reason
why the use of such digital dental evaluation systems are
not currently in common practice.

Also the results of the study demonstrated variability
in the grades for the anterior and posterior teeth by the
examiners as well as students. All the evaluators graded

the anterior teeth (central incisor) higher compared to the
posterior teeth (molar). The comparisons of the overall
grades revealed a statistically significant difference
(p = 0.001) (Table 3). These differences may be attributed
to overall differences in visual and mechanical access,
fulcrum of the working hand, preparation under direct
vision for the anterior teeth and difficulties in preparing
the occlusal surface of the posterior teeth. To the authors
knowledge no study is reported comparing the grades of
anterior and posterior teeth but Stephen et al** in a study
found a difference between the total occlusal convergence
of molars, premolars and incisors preparations by the
students. This reveals that the location of the teeth
to be prepared may also influence the quality of the
preparation. Further research is recommended to see if
there is any difference in the grades of teeth according
to their location.

CONCLUSION

Within the limitations of this study, it was found that
the students tended to grade their teeth preparations
higher compared to the examiner grades in a preclinical
fixed prosthodontic setup. Inter examiner variation in
the grades existed and can be minimized with the use
of criteria based assessments. The quality of the teeth
preparation can be affected based on the location of the
teeth.
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