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Abstract

Background. Self-assessment is key to improving the quality of work performed by dental professionals.
The ability to accurately self-assess has been found to correlate with better clinical performance, making
it an important skill for students to master during their dental education. Furthermore, studies conducted
in dental schools across the world have shown that lower-performing students tend to overestimate their
abilities compared to their peers.

Objectives. This study aimed to evaluate the self-assessment skills of dental students in pre-clinical op-
erative dentistry and to investigate the impact of gender on these skills.

Material and methods. Third-year undergraduate dental students (N = 335) took 2 pre-clinical practi-
cal exams: class Il composite preparation and restoration. Students self-assessed each assignment using
a standardized rubric, and 6 calibrated faculty members graded all procedures blindly and independently.
The difference between students’ self-assessment scores (S) and mean faculty grades (F) reflected the
students’ self-assessment skills and was referred to as the Student-Faculty (S-F) gap. A positive S-F gap
indicates that students overestimate their work, while a negative S-F gap indicates that students under-
estimate their work. Data was stratified by gender and by faculty-determined student performance, and
then statistically analyzed.

Results. The study demonstrated a statistically significant difference between faculty grades and students’
self-assessment scores. Positive S-F gaps were observed across all procedures, indicating overestimation,
with a mean S-F gap of 11.4 +9.9%. A negative correlation was found between faculty grades and S-F
gaps. Higher-performing students showed smaller S-F gaps (4.8 +5.3%) compared to lower-perform-
ing students (21.2 £9.68%). Furthermore, male students showed significantly higher S-F gaps (14.0
+10.3%) compared to females (9.7 £9.4%).

Conclusions. Overestimation was more prevalent among lower-performing and male students compared
to higher-performing and female students. Future investigations should consider exploring effective in-
terventions and educational strategies aimed at improving students’ self-awareness and their ability to
accurately assess their performance.
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Introduction

The ability to self-assess is crucial for engaging students
in the active learning process and strengthening their
sense of responsibility in achieving the desired learn-
ing outcome. This is of particular importance in dental
school, where students need to learn specific clinical
skills and work on improving their technical abilities. No-
tably, in the USA, the Commission on Dental Accredita-
tion (CODA) places a high value on a student’s ability to
be responsible for their own learning by including self-
assessments among the standards required in the dental
predoctoral curriculum.! Interestingly, previous studies
have demonstrated that lower-performing students tend
to overestimate their abilities, whereas higher-performing
students are better at accurate self-assessment.?>

The adoption of self-assessment skills is needed in cur-
rent dental education to encourage active learning instead
of passive learning with a uni-directional flow of infor-
mation from the faculty to the student.® This can lead to
targeted learning and a personalized improvement plan,
resulting in better pre-clinical performance. Self-assess-
ment skills have been found to improve with clinical expe-
rience, as evidenced by fourth-year students’ scores corre-
lating much more closely with faculty scores compared to
first-year students.” Additionally, the ability of a student
to improve their self-assessment skills has been found
to lead to improved performance.® Given the necessity
of acquiring this skill and the benefits that it provides for
predoctoral education, it is crucial that dental students
spend sufficient time improving their ability to self-assess.
The groundwork for these studies was laid by Kruger and
Dunning in 1999. Their work demonstrated that low per-
formers tend to have poor self-evaluation skills but also
highlighted that improving skills in a particular domain
enables better analysis of one’s abilities.’

The coronavirus disease 2019 (COVID-19) pandemic in-
creased the significance of student self-assessment due to
the mandatory transition to virtual education.!®-!* Conse-
quently, innovative approaches such as Blended Intensive
Programs (BIPs) have emerged.!* These programs integrate
online learning with brief in-person instruction sessions.!®
The shift to distance education has underscored the signifi-
cance of self-directed and self-assessed learning.'¢

Numerous studies have been conducted on dental stu-
dent self-assessments, both in the USA7-2° and glob-
ally.2'22 One international study compared dental stu-
dent self-assessment abilities in the USA and Japan.?
Although different pre-clinical exercises were performed,
the researchers found that both countries had lower-per-
forming students overestimating their performance and
higher-performing students underestimating their per-
formance.?? However, there was a larger range between
lower- and higher-performing students in the USA,
while Japanese dental students self-assessed themselves
more similarly to their faculty graders.?? One potential
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explanation for the differences between the 2 countries
is the relative cultural homogeneity of students and fac-
ulty in Japan compared to those in the USA, who tend to
come from a multitude of backgrounds.?? In this study,
most students at the Faculty of Dentistry of Ain-Shams
University, Cairo, Egypt, are Egyptians, with a small per-
centage of international students. The faculty members,
on the other hand, are all Egyptians and are all graduates
of the same dental school.

Similar studies have been conducted in Syria,?? Turkey?
and Saudi Arabia.** They found discrepancies in the self-
assessment abilities between lower- and higher-perform-
ing students. The studies suggest that more training and
practice can improve self-assessment skills among dental
students.2?>?* Additionally, a multicenter study in Ger-
many found that student self-assessments serve as a use-
ful indicator of deficiencies in required competencies
among undergraduate dental students.?

To our knowledge, this is the first study evaluating den-
tal students’ self-assessment skills and performance in
Egypt, with a large sample size of over 300 students from
the same class and multiple (6) faculty graders.

The goal of this study was to evaluate dental students’
self-assessment abilities in relation to their coursework
in operative dentistry. The null hypothesis for this study
posited that there would be no difference between the
self-assigned scores and those given by faculty.

It is also important to evaluate the influence of gender on
student self-assessment because performance pressure is
a significant stressor for dental students, especially female
students.2®?” Previous studies have revealed that male stu-
dents tend to overestimate their performance compared to
female students in pre-clinical restorative coursework.?*2?8
Studies evaluating self-assessment among medical stu-
dents have found that females have lower confidence in
their abilities and underestimate their performance more
than their male counterparts.®-3! This study is the first in
Egypt to examine the impact of gender on self-assessment
among predoctoral dental students. The null hypothesis
was that there would be no difference in self-assessment
abilities between male and female students.

Material and methods

The study was approved by the ethics committee of the
Faculty of Dentistry of Ain-Shams University, Cairo,
Egypt (IRB approval No. FDASU-Rec IR092206). The
participants were third-year students enrolled in the five-
year Bachelor of Dental Surgery program at the Faculty
of Dentistry of Ain-Shams University. The students par-
ticipated in the pre-clinical operative dentistry course for
the academic year 2021-2022. Six full-time faculty mem-
bers from the Department of Operative Dentistry, with
10-30 years of experience, taught the entire course and
graded the students’ performance.
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As part of the course requirements, students completed
pre-clinical formative assessments with guidance from
the Department of Operative Dentistry. They performed
various cavity preparations and restorations on acrylic
typodonts, ranging from Class I to V. At the end of the
course, students took final practical competency exami-
nations without any guidance or assistance from the fac-
ulty. The students were evaluated on their performance in
2 specific pre-clinical procedures: Class II resin compos-
ite cavity preparation and restoration.

At the beginning of the course, the course director pro-
vided a review of the criteria rubrics to ensure that stu-
dents had a clear understanding of the criteria for each
procedure. The rubrics included a detailed itemization
of the criteria for each required procedure. For instance,
the cavity preparation outline was graded based on ex-
ternal outline extension, cavity depth, direction of each
wall, and cutting in sweeping curves. The assessment
scores for Class II cavity preparations ranged from 0 to 75
points, while scores for Class II resin composite restora-
tions ranged from 0 to 60 points. During the formative
exercises, students assessed their performance using the
provided rubrics, which allowed them to become familiar
with the criteria. During the final competency examina-
tion, students were instructed to self-assess their per-
formance immediately after completing each procedure
using the same rubric. After completing their self-assess-
ment, the students submitted their typodonts along with
the completed rubric forms. All typodonts were de-iden-
tified before faculty grading.

The 6 full-time faculty members at the Department
of Operative Dentistry, Faculty of Dentistry, Ain-Shams
University, who taught the third-year pre-clinical op-
erative course, were calibrated by the course director
throughout the course. These faculty members (KN, MN,
DM, RS, MG, and KA) participated in grading the final
competency examinations. The faculty calibration level
was statistically evaluated after grading the students’ per-
formance. This evaluation process was completed before
any further statistical analysis took place. The inter-rater
reliability (IRR) among faculty members was analyzed us-
ing the intraclass correlation coefficient (ICC) (Microsoft
Excel v.16.73; Microsoft Corporation, Redmond, USA).3?

The faculty members independently assessed each pro-
cedure using the rubric employed by the students for their
self-assessments. Both student self-assessment scores
and faculty grades were converted into percentages to
facilitate the comparison. The mean faculty grades were
considered the actual student grades. The difference
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between the student and faculty scores (Student-Faculty
(S-F) gap) was used as a measure of the students’ self-
assessment skills. The S-F gap was calculated separately
for cavity preparation and restoration. The relationship
between the students’ performance and their self-assess-
ment skills was analyzed using Student’s ¢-tests and Pear-
son’s correlation.

In addition, the data was stratified by student perfor-
mance into quartiles. Student’s ¢-test was used to com-
pare the S-F gap within each quartile to the rest of the
class. The data was also divided by gender to examine
the impact of gender on a student’s self-assessment skills.
Within each gender group, the data was further strati-
fied into quartiles based on the students’ performance to
evaluate the effect of gender on the self-assessment skills
of lower- and higher-performing students.

Results

A total of 335 students participated in this study. Out
of the 335 students, 205 students were female (61%) and
130 students were male (39%). Six calibrated faculty grad-
ers evaluated 335 student performances of both proce-
dures blindly and independently. The calibration level
among faculty graders was analyzed, and the results in-
dicated excellent IRR with an absolute agreement of 0.94
and consistency of 0.94 for the procedures.

The students’ performance was presented as the mean
value of faculty grades. The mean faculty grades for cavity
preparation, restoration and for both combined were 69.0
+12.0%, 77.2 +11.9% and 72.6 +10.4%, respectively. The
mean student self-assessment scores for cavity prepara-
tion, restoration and for both combined were 82.9 +8.9%,
85.4 1£9.4% and 84.0 +7.8%, respectively. Overall, the
mean S-F gaps were found to be positive, indicating that
students tended to overestimate their performance com-
pared to the faculty graders. The mean S-F gaps for cavity
preparation, restoration and for both combined were 13.9
+11.9%, 8.2 £11.1% and 11.4 +9.9%, respectively. Mean
faculty grades, self-assessment scores and S-F gaps are
presented in Table 1.

The analysis of the faculty grades, stratified by quar-
tile, revealed statistically significant differences in S-F
gaps between lower- and higher-performing students.
Specifically, when comparing the S-F gaps of the lower-
performing students (students in the bottom quartile)
with the rest of the class, significantly higher S-F gaps
were observed for preparation (25.7 +12.5% vs. 8.11

Table 1. Mean and standard deviation for faculty grades, students’self-assessment scores and S-F gaps for all procedures (N = 335)

Class Il composite preparation 69.0+£12.0 829489
Class Il composite restoration 772£119 854 +94
Both procedures combined 726104 840+7.8

139119 7474 258 £12.6
82=£11.1 0.82 £7.1 19.7 £11.3
11499 48+53 212497
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+7.6%, p < 0.0001), restoration (19.7 +11.3% vs. 4.38
+8.1%, p < 0.0001) and both procedures combined (21.2
+9.7% vs. 8.11 +7.7%, p < 0.0001). In contrast, the S-F
gaps of the higher-performing students (students in the
top quartile) demonstrated significantly lower gaps com-
pared to the rest of the class for preparation (7.4 +7.4% vs.
20.1 £12.0%, p < 0.0001), restoration (0.82 £7.1% vs. 10.5
+11.2%, p < 0.0001) and both procedures combined (4.8
+5.3% vs. 13.5 £10.2%, p < 0.0001, Table 2).

The study utilized linear regression analysis to evaluate
the correlation between students’ self-assessment skills
and their performance. The scatter plot in Fig. 1 illustrates
a negative correlation between the S-F gap (students’ self-
assessment skills) and faculty grades (students’ perfor-
mance). Pearson’s correlation was used to further evaluate
any correlations between the S-F gaps and students’ per-
formance (Prism 8.0.1; GraphPad Software, Boston, USA).
The S-F gaps were found to be negatively and moderately
correlated with faculty grades in both Class II composite
preparation and restoration, as well as in both procedures
combined. The correlation coefficients (r) were —0.725,
-0.668 and -0.707, respectively, with all p-values less
than 0.0001, indicating that students with higher S-F gaps
tended to receive lower faculty grades. The correlation
coefficients were also analyzed within different perfor-
mance quartiles. Higher-performing students (top quar-
tile) showed weak and negative correlation coefficients (r)
between the S-F gap and faculty grade; these were -0.329,
-0.2492 and -0.3737 for preparation, restoration and
both procedures combined, respectively. These correla-
tion coefficients were statistically significant (p < 0.0001).
In comparison, lower-performing students (bottom quar-
tile) showed stronger negative correlations (r) of -0.647,
-0.353 and -0.6258 (all p < 0.0001) for preparation, resto-
ration and both procedures combined, respectively.

Histograms in Fig. 2A and 2B show the distribution
of S-F gaps in the top and bottom quartiles of student
performances. This analysis defines underestimated self-

S-F gap [%]

Faculty grade [%]

Fig. 1. Scatter plot showing the negative relationship between faculty
grades and Student-Faculty (S5-F) gaps (N = 335)

assessments as S-F gaps less than 0, accurate self-assess-
ments as 0, and overestimated self-assessments as S-F
gaps greater than 0. In the bottom quartile, while none
of the students underestimated their performance and
only 1.2% of students accurately self-assessed, the major-
ity of students (98.8%) overestimated their performance.
In the top quartile, 11.0% of students underestimated
their performance and 9.7% of students self-assessed ac-
curately. However, most students (79.3%) still overesti-
mated their performance.

A comparative evaluation between female and male
student performances and self-assessment skills also re-
vealed some interesting findings. When compared by
gender, female students demonstrated significantly higher
performances compared to male students in preparation
(70.7 £10.4 vs. 66.3 £13.8, p = 0.0009), restoration (80.1
19.1vs.72.7 £14.2, p < 0.0001) and both procedures com-
bined (74.9 +8.2 vs. 69.1 £12.4, p < 0.0001). On the other
hand, male students showed significantly higher S-F gaps
compared to female students in preparation (15.6 +12.8
vs. 12.8 £11.1, p = 0.0389), restoration (12.0 +11.9 vs. 5.8
+10.0, p < 0.0001) and both procedures combined (14.0
+10.3 vs. 9.7 £9.4, p = 0.0001) (Table 3).

Table 2. Mean and standard deviation for S-F gaps for all procedures stratified by quartile and compared to the rest of the class

Top quartile vs. rest of the class

Bottom quartile vs. rest of the class

Procedure
Class Il composite preparation 74474 20.1£12.0
‘ Class Il composite restoration 0.82+7.1 105+11.2
Both procedures combined 48453 135+10.2

top (n=82) [%] | rest (n=253) (%] bottom (n=83) [%] | rest (n = 252) %]

<0.0001* 257 £125 8.11£76 <0.0001*
<0.0001* 19.7 £11.3 438 £8.1 <0.0001* ‘
<0.0001* 21.2+97 8.11£7.7 <0.0001* ‘

*statistically significant (p < 0.05).

Table 3. Mean and standard deviation for the faculty grades, students’self-assessment scores and S-F gaps for all procedures stratified by gender

Faculty grade [%]

Procedure

Class Il composite preparation 663+138 70.7+104 0.0009*
‘ Class Il composite restoration  72.7 £14.2  80.1 £9.1 <0.0001*
Both procedures combined 69.1 £124 749482 <0.0001*

Self-assessment score [%]
[ Jpese | m | - e | v ] |
81.9+82
84.7 +10.2
83.14+75

S-F gap [%]

83.6+9.2 0.0846 156+128 128111 0.0389*
858 +8.8 0.2647 120+11.9 58+100 <0.0001*
846 +7.9 0.0925 14.0+10.3 9.7 £94 0.0001*

*statistically significant (p < 0.05). Males (M): n = 130; Females (F): n = 205.
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Figures 2C and 2D present histograms that visually rep-
resent the distribution of S-F gaps for female and male
students. In the analysis of male students, the majority
of them (90.7%) overestimated their performance. Only
1.5% of male students underestimated their performance
and 8.5% of male students accurately self-assessed their
performance. In contrast, among female students, 7.8%
of them underestimated their performance and 13.2%
accurately self-assessed. The majority of female students
(79.0%) overestimated their work.

Within each gender group, the data was further strati-
fied into quartiles based on students’ performance. Table 4
provides further insights into the impact of gender within
quartiles. Female students, both in the top and bottom
quartiles, had higher mean faculty grades compared to
male students. These findings indicate that female stu-
dents, regardless of their performance level, performed
better than their male counterparts. In terms of self-as-
sessment, both female and male students in the top quar-
tile demonstrated similar S-F gaps, with no statistically
significant difference between the genders (6.0 +5.0 for
males vs. 4.1 +5.8 for females, p = 0.1437). However, in
the bottom quartile, there was a statistically significant
difference in S-F gaps between female and male students.
Lower-performing male students tended to overestimate
their performance more than lower-performing female
students (26.1 +10.5 for males vs. 17.6 +9.6 for females,
p = 0.0004).

. B
‘2 Bottom quartile Top quartile
] 25 15
T o
=22 = 20 =
il £ 15 2 10
9 £ o o
5 S 10 ]
2L H &
£t .
'g o
3 -20 0 20 40 60 80 -20 -10 0 10 20
< S-F gap [%] S-F gap [%]
n=383 n=_82
Upder- Al:c_urately O_Ver- Upder- Acc_urately Qver-
Number 0 1 82 9 8 65
Percentage | 0.0% | 1.2% | 98.8% | 11.0% = 9.7% | 79.3%
C D
5 Males Females
e 40+ 60
[T}
o < 304 <
) g g 40
- c c
g, § 20 § /
5 & 10 a2
-
[}
o 111
2 -20 0 20 40 60 80 40 -20 0 20 40 60
S-F gap [%] S-F gap [%]
n=130 n =205
Under- Accurately 0_ver- Under- Accurately Qver-
Number
Number o 2 1 17 16 27 162
Percentage | 15% | 8.5% | 90.7% | 7.8% | 13.2%  79.0%

Fig. 2. Histograms showing the distribution of the S-F gap compared to
the normal distribution

A. Bottom quartile students; B. Top quartile students; C. Male students;
D. Female students. Underestimated self-assessments are defined as S-F
gaps <0, accurate self-assessments are equal to 0 and overestimated
self-assessments are defined as S-F gaps >0.

Table 4. Mean and standard deviation for faculty grades, students’self-assessment scores and S-F gaps for all procedures stratified by gender and quartile

Top quartile Bottom quartile

Bottom quartile
self-assessment score [%]

o ¢ L] o [ ¢ Lo | ¥ Lot | 0 [ [l W] ¢ o] ] ]

S
(]
v

o 3
_n
£ 2

© C

S v

T £

D_V'I

OV'I

= 3
wv
©
=

[}

wv

Bottom quartile

Top quartile
faculty grade [%]

S-F gap [%]

faculty grade [%]

Procedure

82.8 . 47.5 56.9 . 872 88.1 773 79.5 6.3 54 299 226 "
0.0182 1 176 <0.0001 04390 487 4108 0.3343 4 0.5288 133 4117 0.0098

80.9

Class Il composite preparation

0.0678 243 169 0.0074*

0.2
+7.3

90.1 89.6 76.5 81.7 3.1
*
70 <0.0001 . 0.7444 144 1114 0.1021 460

64.8
+

894 . 522
<00001% 257

87.0

Class Il composite restoration

0.0004*

176
+9.6

26.1
+105

0.1437

844 . 50 64.0 . 876 885 769
00001 0% Je, <0001 04423

81.7

Both procedures combined

*statistically significant (p < 0.05).
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Discussion

Our study showed that students tended to overes-
timate their performance, as evidenced by a positive
mean S-F gap across all performed procedures. Linear
regression and Pearson’s correlation analyses revealed
a negative correlation between S-F gaps and student
performances, indicating that higher-performing stu-
dents had lower S-F gaps, which suggests better self-as-
sessment skills. This trend was more pronounced when
the data was stratified by student performance into
quartiles. Lower-performing students showed a more
than 4-fold higher S-F gap than their peers, while high-
er-performing students demonstrated a much smaller
S-F gap. Moreover, higher-performing students gen-
erally demonstrated a weaker correlation, suggesting
a relatively superior ability to self-assess, whereas low-
er-performing students showed a stronger correlation,
indicating a greater discrepancy between their self-as-
sessment and their actual performance.

The histograms compare the distribution of the self-
assessment tendencies between lower- and higher-
performing students. Lower-performing students were
more prone to overestimate their work, while higher-
performing students showed a higher proportion of ac-
curate self-assessments. It is noteworthy that none
of the students in the bottom quartile underestimated
their performance, and only 1 student accurately as-
sessed themselves. This finding indicates that students
may lack self-awareness or have difficulty recognizing
areas where they need to improve their performance.

Thus, we rejected our null hypothesis that there was
no difference between students’ self-assessment and the
grades they received from faculty. Our findings are in
accordance with previous research that has also found
that lower-performing students overestimate their skills
compared to higher-performing individuals.>~®> The
findings from the first part of our study indicate that the
pre-clinical performance of undergraduate students is
influenced by their self-assessment skills. This suggests
that students’ self-assessment may potentially serve as
an early predictor of performance during dental train-
ing.

Our study also found that students demonstrated
better self-assessment abilities for restoration assign-
ments compared to cavity preparation, as evidenced
by a smaller S-F gap. This is consistent with previous
studies indicating that more complex procedures, such
as composite cavity preparation, may require greater
knowledge and technical skills. Therefore, the students’
ability to accurately evaluate their performance de-
crease as they are less confident of their skills.?1:28:33

Furthermore, we examined the impact of gender on
self-assessment among undergraduate students. In our
study, male students were found to significantly over-
estimate their performance compared to their female

R. Sedky et al. Self-assessment skill in operative dentistry

peers, despite the fact that female students received sig-
nificantly higher faculty grades. Therefore, we rejected
the null hypothesis that there is no difference between
male and female students in terms of self-assessment.

Interestingly, when we further analyzed the data by
stratifying student performances into quartiles within
each gender group, we observed that gender did not
affect the self-assessment ability of higher-performing
students. Students in the top quartile of both genders
more accurately assessed their performances, suggest-
ing that higher-performing students possess stronger
self-assessment skills regardless of gender. However,
there was a significant difference in self-assessment
skills between lower-performing male and female stu-
dents, with females demonstrating better assessment
and performance abilities. Previous research has also
found that gender differences are more pronounced
among lower-performing students.?®

The distribution patterns presented in the histograms
provide support for the gender-based differences among
dental students. The histograms showed that male stu-
dents tend to overestimate their performance, while
female students tend to either evaluate themselves ac-
curately or underestimate their work.

Our study showed significant gender-based differenc-
es in both performance and self-assessment skills. This
is consistent with previous research, which has discov-
ered similar results concerning gender differences.?*2
Previous studies have suggested that female students
may have been taught to be more humble and modest.?
In fact, female students have been observed to underes-
timate themselves despite similar performances in both
low- and high-stake environments among medical and
dental students, indicating the presence of systemic fac-
tors within the educational culture.3* Moreover, pre-
vious studies showed that female students experience
greater stress related to their confidence in becoming
successful students and the difficulty in learning preci-
sion of manual skills required for pre-clinical and labo-
ratory work.3>%¢ Additionally, they tend to experience
more stress related to examinations and grades.2® To ad-
dress these stressors, it is recommended that students
be taught self-assessment skills to enhance their self-
directed learning process and, ultimately, their perfor-
mance.?”

It is important to understand the significance of gen-
der as an influencing factor in student performance
within healthcare education. The findings from the sec-
ond part of our study, which evaluated the role of gen-
der in student self-assessment, provide valuable insights
into dental education not only in Egypt, but also on
a global scale.

Since students tend to overestimate their perfor-
mance consistently, it is likely that this is due to their
overconfidence. It has also been suggested that students
may overestimate their abilities by relying on past per-
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formances rather than their current work.? Lower-per-
forming students may overestimate their abilities due to
worse comprehension of the parameters of the assign-
ment, leading to inaccurate self-assessments. It has been
argued that lower performers likely display deficits in
metacognitive skills, which results in their inflated self-
assessment.” Kruger and Dunning suggested that both
poor performance and an inability to recognize poor
performance stem from overall incompetence.’ Impor-
tantly, confidence may also contribute to this issue, as
these students may struggle more with being perceived
as lower-achieving and therefore overcompensate with
their self-assessment scores. Our study examined the
initial exposure to pre-clinical exercises for third-year
students in the operative dentistry course. Previous
studies have found that self-assessment is a skill that
develops over time and can be influenced by the stage
of a student’s education during which it is evaluated.®3°
Our study highlights the importance of improving
student self-assessment skills. This can be achieved by
emphasizing the significance of self-assessment to stu-
dents and fostering a shared understanding of necessary
competencies between students and faculty. Students
should be encouraged to reflect on their performance
before receiving faculty feedback to emphasize the
significance of developing critical judgment skills in
their own work. Peer learning has also been found to
be very effective at strengthening self-assessment skills
and should be implemented.?**3 Moreover, our findings
support the importance of a more balanced education
from an early age to reduce gender differences in con-
fidence and self-awareness. Further exploration of fac-
tors that influence students’ self-assessment, including
gender, will play an important role in creating a more
equitable and inclusive educational environment.
Providing appropriate training to faculty members
is essential to ensure consistent and reliable teaching
and grading of student performance. The study dem-
onstrated an excellent IRR of our faculty grading, with
an absolute agreement of 0.94 and consistency of 0.94
for all procedures, indicating that the faculty graders
were well-calibrated and in agreement. This enhances
the accuracy and consistency of the grading process.
Evaluating the calibration levels of participating faculty
members should be considered a valuable measure to
maintain the quality of assessment and education.
Although our study had a large sample size, it was
conducted on a single class at a single institution, which
limits the generalizability of our findings. Future stud-
ies should examine multiple classes across various dis-
ciplines and educational centers to draw broader con-
clusions. It would also be beneficial to assess students’
progress throughout the academic year. Despite its limi-
tations, this study is a valuable contribution to global
dental education research as it evaluates students’ self-
assessment skills and identifies influencing factors.
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Conclusions

Accurately assessing clinical performance is crucial for
dental students as they will mostly work as solo practitio-
ners in their future clinical practice. The study findings
indicate that most students tend to overestimate their
performance, with higher-performing students demon-
strating significantly more accurate self-assessments than
lower-performing students. Furthermore, male students
had lower performance yet significantly overestimated
their work compared to their female peers. This study
provides valuable insight into the self-assessment skills
of undergraduate students and should lead to further in-
vestigation into effective interventions and educational
strategies aimed at enhancing students’ self-awareness
and their ability to accurately assess their performance.

Ethics approval and consent to participate

The study was approved by the ethics committee of the
Faculty of Dentistry of Ain Shams University, Cairo, Egypt
(IRB approval No. FDASU-Rec IR092206).

Data availability

The datasets supporting the findings of the current
study are available from the corresponding author on rea-
sonable request.

Consent for publication

Not applicable.

ORCID iDs

Rana Abdelrehim Fouad Sedky @ https://orcid.org/0000-0002-2180-0838
Betty Ben Dor @ https://orcid.org/0009-0007-3203-1505

Dena Safwat Mustafa @ https://orcid.org/0000-0002-5228-9542
Mona Mohamed Galal @ https://orcid.org/0000-0002-1924-9303
Khaled Aly Nour @ https://orcid.org/0000-0001-8619-1888
Mohammed Nasser Anwar @ https://orcid.org/0000-0003-1125-4332
Khaled Mohamed Adel @ https://orcid.org/0000-0002-1747-3213
Nithya Ramesh @ https://orcid.org/0000-0002-6500-9415

Hiroe Ohyama @ https://orcid.org/0000-0002-3599-1671

References

1. Commission on Dental Accreditation (CODA). Accreditation Standards.
https://coda.ada.org/en/standards. Accessed August 30, 2023.

2. Tuncer D, Arhun N, Yamanel K, Celik C, Dayanga¢ B. Dental
students’ ability to assess their performance in a preclinical
restorative course: Comparison of students’ and faculty members’
assessments. J Dent Educ. 2015;79(6):658-664. doi:10.1002/j.0022-
0337.2015.79.6.tb05938.x

3. Curtis DA, Lind SL, Dellinges M, Setia G, Finzen FC. Dental
students’ self-assessment of preclinical examinations. J Dent Educ.
2008;72(3):265-277. d0i:10.1002/j.0022-0337.2008.72.3.tb04492..x

4, Chambers DW, LaBarre EE. The effects of student self-assessment
on learning in removable prosthodontics laboratory. J Dent Educ.
2014,78(5):668-680. doi:10.1002/j.0022-0337.2014.78.5.tb05719.x

5. LeeC, AsherSR, Chutinan S, Gallucci GO, Ohyama H. Therelationship
between dental students’ assessment ability and preclinical
and academic performance in operative dentistry. J Dent Educ.
2017;81(3):310-317. d0i:10.1002/j.0022-0337.2017.81.3.tb06276.x



1042

20.

21.

22.

23.

24,

. Erdilek D, Gimustas B, Guray Efes B. Digitalization era of dental

education: A systematic review. Dent Med Probl. 2023;60(3):513-525.
doi:10.17219/dmp/156804

. Metz MJ, Durski MT, O’Malley DeGaris M, et al. Student self-

assessment of operative dentistry experiences: A time-dependent
exercise in self-directed learning. J Dent Educ. 2017;81(5):571-581.
doi:10.21815/JDE.016.020

. Mays KA, Branch-Mays GL. A systematic review of the use of self-

assessment in preclinical and clinical dental education. J Dent Educ.
2016;80(8):902-913. doi:10.1002/j.0022-0337.2016.80.8.tb06170.x

. Kruger J, Dunning D. Unskilled and unaware of it: How

difficulties in recognizing one’s own incompetence lead to
inflated self-assessments. J Pers Soc Psychol. 1999;77(6):1121-1134.
doi:10.1037//0022-3514.77.6.1121

. Wu DT, Wu KY, Nguyen TT, Tran SD. The impact of COVID-19 on

dental education in North America-Where do we go next? Eur J
Dent Educ. 2020;24(4):825-827. doi:10.1111/eje.12561

. lyer P, Aziz K, Ojcius DM. Impact of COVID-19 on dental education

in the United States. J Dent Educ. 2020;84(6):718-722. doi:10.1002/
jdd.12163

. Machado RA, Bonan PRF, da Cruz Perez DE, Martelli Junior H.

COVID-19 pandemic and the impact on dental education: Discuss-
ing current and future perspectives. Braz Oral Res. 2020;34:e083.
doi:10.1590/1807-3107bor-2020.vol34.0083

. Bentata Y. COVID 2019 pandemic: A true digital revolution and

birth of a new educational era, or an ephemeral phenomenon?
Med Educ Online. 2020;25(1):1781378. doi:10.1080/10872981.2020.17
81378

. CIVIS - Europe’s Civic University Alliance. Blended Intensive

Programmes. https://civis.eu/en/blended-intensive-programmes.
Accessed November 11, 2023.

. Livint Popa L, Drago EHM, D&bald V, Chertic D, Vlad |, Strilci-

uc S, Muresanu DF. Cluj hosts the first European Summer School
of Quantitative Electroencephalography (QEEG) - Blended Intensive
Program within the European University of Brain and Technology
(Neurotech®). J Med Life. 2022;15(9):1067-1070. doi:10.25122/jml-
2022-1025

. Inoue N, Aldosari M, Park SE, Ohyama H. The impact of COVID-19

pandemic on student performance and self-evaluation in preclinical
operative dentistry. EurJ Dent Educ. 2022;26(2):377-383. doi:10.1111/
eje.12713

. Gadbury-Amyot CC, Woldt JL, Siruta-Austin KJ. Self-assessment:

A review of the literature and pedagogical strategies for its
promotion in dental education. J Dent Hyg. 2015;89(6):357-364.
PMID:26684992.

. Deeb JG, Carrico CK, Laskin DM, Koertge TE. Influence of self-

assessment on dental students’ performance on technical
assessments in periodontics. J Dent Educ. 2019;83(4):457-463.
doi:10.21815/JDE.019.047

. Patel SA, Halpin RM, Keosayian DL, et al. Impact of simulated

patients on students’ self-assessment of competency in practice
of geriatric dentistry. J Dent Educ. 2020;84(8):908-916. doi:10.1002/
jdd.12176

Mould MR, Bray KK, Gadbury-Amyot CC. Student self-assessment
in dental hygiene education: A cornerstone of critical thinking and
problem-solving. J Dent Educ. 2011;75(8):1061-1072. doi:10.1002/
j.0022-0337.2011.75.8.tb05151.x

San Diego JP, Newton T, Quinn BFA, Cox MJ, Woolford MJ. Levels
of agreement between student and staff assessments of clinical
skills in performing cavity preparation in artificial teeth. Eur J Dent
Educ. 2014;18(1):58-64. doi:10.1111/eje.12059

Tabassian LJ, Nagasawa M, Ba AK, et al. Comparing dental student
preclinical self-assessment in the United States and Japan. J Dent
Educ. 2022;86(1):21-28. doi:10.1002/jdd.12779

Alfakhry G, Mustafa K, Alagha MA, Milly H, Dashash M, Jamous I.
Bridging the gap between self-assessment and faculty assessment
of clinical performance in restorative dentistry: A prospective pilot
study. Clin Exp Dent Res. 2022;8(4):883-892. doi:10.1002/cre2.567
Ellakany P, EI Tantawi M, Al-Eraky DM, Aly NM, Al-Eraky MM.
Self-assessment and peer-assessment of the psychomotor skills
in preclinical prosthodontics: A prospective study. Eur J Dent
Educ. 2022;27(3):601-609. doi:10.1111/eje.12846

25.

26.

27.

28.

29.

30.

3.

32.

33.

34.

35.

36.

R. Sedky et al. Self-assessment skill in operative dentistry

Bitter K, Ruttermann S, Lippmann M, Hahn P, Giesler M. Self-
assessment of competencies in dental education in Germany
- a multicentred survey. Eur J Dent Educ. 2016;20(4):229-236.
doi:10.1111/eje.12165

Smolana A, Loster Z, Loster J. Assessment of stress burden among
dental students: A systematic literature review and meta-analysis
of data. Dent Med Probl. 2022;59(2):301-307. doi:10.17219/dmp/133955
Ertirk Avunduk AT, Delikan E. Satisfaction and stress levels
of dentistry students relating to distance education. Dent Med
Probl. 2021;58(3):291-298. doi:10.17219/dmp/135318

Kornmehl DL, Patel E, Agrawal R, Harris JR, Ba AK, Ohyama H. The
effect of gender on student self-assessment skills in operative
preclinical dentistry. J Dent Educ. 2021;85(9):1511-1517. d0i:10.1002/
jdd.12638

Blanch DC, Hall JA, Roter DL, Frankel RM. Medical student gender
and issues of confidence. Patient Educ Couns. 2008;72(3):374-381.
doi:10.1016/j.pec.2008.05.021

Blanch-Hartigan D. Medical students’ self-assessment of perfor-
mance: Results from three meta-analyses. Patient Educ Couns.
2011;84(1):3-9. doi:10.1016/j.pec.2010.06.037

Holliday AM, Gheihman G, Cooper C, et al. High prevalence
of imposterism among female Harvard medical and dental
students. J Gen Intern Med. 2020;35(8):2499-2501. doi:10.1007/
s11606-019-05441-5

Koo TK, Li MY. A guideline of selecting and reporting intraclass
correlation coefficients for reliability research. J Chiropr Med.
2016;15(2):155-163. doi:10.1016/j.jcm.2016.02.012

Burrows RS. Understanding self-assessment in undergraduate
dental education. Br Dent J. 2018;224(11):897-900. doi:10.1038/
sj.bdj.2018.437

Madrazo L, Lee CB, McConnell M, Khamisa K. Self-assessment
differences between genders in a low-stakes objective structured
clinical examination (OSCE). BMC Res Notes. 2018;11(1):393.
doi:10.1186/513104-018-3494-3

Polychronopoulou A, Divaris K. Perceived sources of stress
among Greek dental students. J Dental Educ. 2005;69(6):687-692.
doi:10.1002/j.0022-0337.2005.69.6.tb03952.x

Westerman GH, Grandy TG, Ocanto RA, Erskine CG. Perceived
sources of stress in the dental school environment. J Dent Educ.
1993;57(3):225-231. PMID:8454777.



