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Objective: Student self-assessment is a skill that is taught, assessed, and attained in education for lifelong learning. In dental 
education, developing self-assessment is essential during the early stages of psychomotor learning. This study compared dental 
students’ self-assessments and instructors’ assessments in competency examinations and evaluated the progress and potential 
predictors of self-assessment performance, including achievement level and gender, in a Preclinical Operative Dentistry course.
Methods: The preclinical operative dentistry assessment and self-assessment records by instructors and students, respectively, were 
collected retrospectively from intra-semester and final examination assessment rubrics. The instructors’ scoring agreement level was 
measured using inter-rater reliability and intra-class correlations (ICCs). Students’ self-assessment data were compared with instruc
tors’ assessment data, and agreement was tested using inter-rater reliability estimates. The significance level was set at 0.05.
Results: Instructors were calibrated based on significant agreement (p < 0.001) between full-time and part-time instructors (ICCs = 0.888 
and 0.859, respectively). A significant difference (p < 0.001) was found between instructors’ and students’ mean scores. Students’ gender 
was significantly associated with their evaluation of performance in the intra-semester examination (p = 0.048). Most male students 
(58%) overestimated their performance, while the majority (44%) of female students tend to evaluate their performance accurately. There 
was no significant difference in the scoring of instructors and high achievers classified in the “excellent” category (p = 0.392).
Conclusion: In preclinical operative dentistry education, students’ ability to accurately self-assess the quality of their work varies, 
and may be predicted by gender and achievement level. Students who underestimate their performance in self-assessment tend not to 
show improvement in their actual performance.
Keywords: assessment, dental education, dental student, operative dentistry, rubric, self-assessment

Introduction
Higher education institutions are increasingly promoting lifelong learning among students.1 The students’ ability to 
demonstrate evaluative judgment, that is the capability to make decisions about the quality of work of self and others, is 
an essential element in fostering self-directed learning and academic growth.2 It is a skill developed through a range of 
activities in a process that contribute to the augmentation of students’ evaluative abilities. Student self-assessment is 
a known strategy that supports the development of evaluative judgment skill.2 Self-assessment practices are taught and 
learned, involving engaging the students in evaluating their own performance compared to established standards and 
criteria while attempting assigned assessment tasks.3,4 In health science education, self-assessment enables students to 
develop the ability to reflect on challenges and interactions in real-world practice.5 Therefore, it is expected that student 
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self-assessment practices are integrated into health sciences education curricula to meet accreditation bodies’ require
ments and equip students with the attribute of seeking lifelong learning upon graduation.6 As with any learning tool, self- 
assessment should be valid and accurate to facilitate continuous performance development. Furthermore, accurate self- 
assessment is argued to be a requirement for effective self-reflection, an essential attribute that promote and sustain 
students’ learning.7 Given the important role self-assessment ability plays in empowering lifelong learning, it is of 
significant importance to evaluate the capacity and performance of student self-assessment in terms of accuracy to ensure 
they are guiding the students effectively to address deficiencies and maintain competency levels.

In dental education, students’ performance is judged based on their ability to acquire a set of taught skills in the 
cognitive (knowledge), affective (attitude), and psychomotor (manual skills) domains.8 The development and acquisition 
of dental students’ skills in the psychomotor domain have received great attention in the curricular structure to ensure 
successful clinical practice. In dental curricula, psychomotor learning activities are introduced early in undergraduate 
dental programs, typically preceding clinical learning in practical and simulated clinical settings. In simulated clinics, 
teaching instruction is often structured with a focus on simulated clinical procedures and methods for task performance, 
thereby facilitating the development of psychomotor skills. A teaching team methodically assesses students’ perfor
mances in preclinical tasks, ideally using an evaluation rubric, which is a known tool designed to support evaluation of 
performance with high consistency and promote learning by introducing the assessment expectations of given task.9 

Considering the significance of students’ evaluative judgment skills, early integration and practice of self-assessment 
strategies in dental education is crucial for improving students’ ability to recognize ideal and non-ideal outcomes, thereby 
positively influencing their lifelong learning journey.5 The implementation of self-assessment in preclinical dental 
curricula has been studied across various dental disciplines. In the context of operative dentistry courses, researchers 
have explored the role of student self-assessment practices in developing their evaluative judgment skill and performance 
in relation to students’ factors, including gender, that could contribute to their success in preclinical operative dentistry. 
A recent study by Sadky et al found that male students tend to overestimate their abilities, while it is often under
estimated by their female counterparts.10 The gender-related difference in respect to student self-assessment in this 
learning domain is also studied by Kornmehl et al, suggesting that this factor may affect the accuracy and performance of 
self-assessment by students.11 Other studies by Mittal et al and Ciardo et al highlight the significant positive impact of 
self-assessment on enhancing students’ learning in preclinical dentistry courses, when feedback and clear assessment 
criteria are applied.12,13 The performance of students in self-assessment has also been found to be related to the training 
level, as reported by Huth et al, who noted the improved agreement between student and instructor assessments with 
increased training.14 Similarly, the experience has been linked to the accuracy of self-assessment, as demonstrated by 
Metz et al and Tuncer et al, who observed the increased alignment between student and instructor assessments in 
subsequent years.15,16 Nevertheless, in spite of these findings, it remains unclear how differences among dental students 
can impact the accuracy and improvement of their self-assessment abilities. As such, studies evaluating the impact of 
gender-related differences on self-assessment accuracy have yielded varied results.17–20

The inherent differences among students are acknowledged in education, including gender and achievement levels, 
and can impact their self-assessment accuracy, and thus their evaluative judgment abilities. High-achievers may be more 
accurate self-assessors owing to their better understanding of assessment standards, while low-achievers may show 
a tendency toward deviated estimation of their actual performance evaluation.21 The impact of gender differences on self- 
assessment ability among students are often driven by cultural influences, that can shape the way of evaluating their 
abilities. Males in some cultures are expected to demonstrate confidence, which may result in overestimation of 
performance in self-assessment. In the same context, females in contrast to males, tend to perform more conservative 
evaluations during self-assessment.10 Moreover, stress encountered more by females may negatively impact their 
confidence level, and consequently their ability to self-assess their work objectively.22

At King Saud bin Abdulaziz University for Health Sciences (KSAU-HS), the preclinical operative dentistry course is 
offered in the first year as part of the undergraduate dental program, available to both male and female students. This course 
is designed to impart the necessary knowledge and psychomotor skills for performing clinical procedures in operative 
dentistry. Self-evaluation is introduced in the first year of study and practiced throughout the course utilizing structured 
rubrics. Considering the significant influence of gender differences and the achievement levels on self-assessment 
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performance, it would be beneficial to explore the degree of self-assessment ability in relation to achievement levels of male 
and female students compared to their actual performance derived from instructors’ assessment during competency 
examinations in a Preclinical Operative Dentistry course within this geographical area. Evaluating how these factors 
interact during self-assessment will help underscoring the need to use considerate approaches in learning practices, that 
account for diverse student experiences and support fair opportunities for effective evaluative judgment development.

Therefore, this study aims to compare dental students’ self-assessments and instructors’ assessments in competency 
examinations and evaluate self-assessment improvement in a Preclinical Operative dentistry course at KSAU-HS 
University. The first null hypothesis was that there would be no difference between students’ self-assessment scores and 
instructors’ evaluation scores. The second null hypothesis was that there would be no difference in students’ self-assessment 
ability across two successive competency exams: the intra-semester and the final preclinical operative dentistry exams. The 
third was that the students’ genders and achievement levels would not predict their self-assessment ability.

Materials and Methods
Approval for conducting the study was obtained from the Institutional Review Board at King Abdullah International 
Medical Research Center (IRB# NRC22R/616/10). The study was conducted in the College of Dentistry, KSAU-HS, 
using the assessment records from the preclinical Operative Dentistry I course of the academic year 2020–2021. The 
Operative Dentistry I course was offered during the first year of study in the undergraduate Doctor of Dental Medicine 
program for batches of male and female students. The course was coordinated by one of the co-authors (MAA) and took 
a role in course instruction, assessment process, and collecting and storing the assessment records of practical examina
tions. To minimize bias, the retrospective data were extracted from the stored assessment records and de-identified for the 
study using a data collection sheet independently by another co-author (SM), who was not involved in course instruction 
and assessment. Moreover, the data was statistically analyzed by another member of the research team (AA) who was not 
involved in the course. In the academic year from which the study’s data is retrieved, the course enrolls 44 students in 
male batch and 43 students in female students’ batch, with eight instructors contributing to each batch.

For all preclinical simulation exercises, students received formal written instructions via the learning management 
system’s announcement messages and during the first lecture on the evaluation and grading criteria for each step of the 
planned procedures. The rubric for each planned procedure was made available to all students and instructors through the 
coursebook, evaluation sheets, and announcements. The course coordinator calibrated the grading method among the 
instructors before starting the course. In the calibration session, the instructors are provided with information on the grading 
rubrics, teaching team’s expectations of student performance with discussing and agreeing on specific guidelines for 
teaching and assessment activities. Following the discussion in the calibration session, instructors participated in sample 
grading exercise to ensure that the application of the assessment tool and the evaluation outcomes are in harmony among all 
instructors. This calibration activity for instructors is a usual practice in the course conducted each academic year.

The instructors also taught and graded students’ performances in all continuous simulation exercises in the course. In 
the competency examinations, each step of the restorative procedure performed by each student was assessed indepen
dently by two calibrated instructors, one of whom was a full-time instructor. The average value of the two instructors’ 
scores for each student was calculated and recorded as that particular student’s grade. Self-assessment of the practical 
exercises was introduced to students early in the course and was voluntary, with students encouraged to engage. Before 
each competency examination, students were instructed to evaluate each assessment item regarding their work and 
provide a grade based on selected rubrics and criteria before presenting it for evaluation by the instructor. Students 
completed both an intra-semester and a final examination as competency tests in this course, where they provided self- 
assessments of their performance using the same rubric that was used by the instructors. Table 1 presents the required 
restorations and their associated assessment items in the intra-semester and final examinations.

Data collected from the assessment records comprised both instructors’ scores and students’ self-assessment scores. 
Instructors’ assessment records that lacked any corresponding student self-assessment records were excluded from the study.

Data were analyzed using SPSS. Inter-rater reliability and intra-class correlations (ICC) were used to assess the 
agreement level among the scores provided by instructors. The Mann–Whitney nonparametric test was employed with 
a significance level of 0.05. Comparisons were made between students’ self-assessments, instructors’ assessments, and 
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Table 1 Assigned Procedures and Criteria for Each Assessment Item With Grade Distribution Listed in the Rubrics of the Intra- 
Semester and Final Examinations

Examination/Procedure Assessment 
Items

Assessment Criteria Overall 
Grade 
Distribution*

Intra-semester/Tooth #36: Occlusal (O) 
Amalgam Cavity Preparation and Restoration

Rubber dam 
application

Adequate number of teeth isolation 1

Well-positioned dam and clamp ligation 0.5

Dam inversion/No evidence of leakage 0.5

Cavity preparation Adequate cavity depth 2

Outline Form/Cusps and marginal ridges integrity 
preserved

1

Flat floor and round internal angles 0.5

Instruments introduced in cavity conveniently/ 

Appropriate retention form and walls convergence

0.5

Amalgam 

restoration

Restoration sealed the cavity adequately 1

Proper Carving 1

Proper Amalgam Disposal 1

Operator position 

and instrument 
setup

Correct operator position 

Tidy instrument setup

1

Final/Tooth #47: Occluso-mesial (OM) 
Amalgam Cavity Preparation and Restoration

Rubber dam 
application

Adequate number of teeth isolation 05

Well-positioned dam and clamp ligation 0.25

Dam inversion 0.25

Cavity preparation Adequate cavity depth (pulpal floor) and width (axial 
wall)

1

Outline Form/Cusps and marginal ridge integrity 
preserved

1

Flat floors and retention form (walls convergence) 
achieved

1

Proper Proximal Clearance (B, L, and gingival) with no 
injury to the adjacent tooth

1

Tofflemire matrix 
application

Correct and tight Matrix band and Wedge application 1

Amalgam 
restoration

Proper Margins of Restoration 1

Proper proximal contact and occlusal/embrasure 
anatomy

1

Proper Amalgam Disposal 1

Operator position 

and instrument 
setup

Correct operator position and tidy instrument setup 

(examination, cutting; and non-cutting instruments)

1

Note: *Total grade out of 10.
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their level of agreement in the intra-semester and final examinations. The agreement level of the assessments was 
evaluated using inter-rater reliability estimates.

Results
The assessment data of 89 students (50.6% of whom were male students) were collected and analyzed. The data included 
assessment scores (total and sub-scores) recorded by students and calibrated instructors concerning the preclinical 
operative dentistry procedures performed by students during the intra-semester and final examinations.

Instructors’ Assessment
A post hoc ANOVA test applied to the total assessment scores revealed no significant difference (p = 0.949) in the mean scores 
recorded by full-time and part-time instructors, indicating that the instructors had successfully achieved calibration in the course.

The overall agreement of the instructors’ scores found to be significantly excellent (p < 0.001) between full-time and 
part-time instructors in the intra-semester and final examinations (ICCs = 0.888 and 0.859, respectively) (see Table 2).

Students’ Self-Assessment Performance
Gold Standard
The average score of the two instructors was used as a gold standard to evaluate the agreement level between students’ 
self-assessment scores and instructors’ grading scores. A post hoc ANOVA test conducted on the total assessment scores 
revealed a significant difference (p < 0.001) between the mean scores of instructors and students.

Agreement
A significantly moderate agreement (p < 0.001) was observed between students’ self-assessment scores and full-time 
instructors’ (ICC = 0.488) and part-time instructors’ scores (ICC = 0.436). Table 3 depicts a decline in the agreement between 
students’ self-assessment scores and full-time faculty’s scores from the intra-semester examination to the final examination.

The students rated their work higher than the faculty members did. The mean difference between the student self- 
assessment scores was significantly higher than the scores given by full-time instructors by 0.43 points and those given 
by part-time instructors by 0.46 points (Figure 1).

Table 2 Reliability Evaluation With Intra-Class Correlation Coefficients (ICCs) for Scores 
of Full-Time and Part-Time Instructors in Intra-Semester and Final Examinations

Examination ICCs of Full-Time and  
Part-Time Instructors’ Scores

P-value Agreement Strength

Intra-semester 0.888 < 0.001 Excellent

Final 0.859 < 0.001 Excellent

Overall 0.861 < 0.001 Excellent

Table 3 Reliability Assessment With Intra-Class Correlation Coefficients (ICCs) for Student Self-Assessment 
and Instructor Assessment Scores in Intra-Semester and Final Examinations

Examination ICC of Students’ Self- 
Assessment and Full-Time 
Instructors’ Scores

ICC of Students’ self- 
Assessment and Part-Time 
Instructors’ Scores

P-value Agreement 
Strength

Intra-semester 0.627 0.564 < 0.001 Very good–good

Final 0.460 0.403 < 0.001 Good

Overall 0.488 0.436 < 0.001 Good
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Students’ Gender and Achievement Level as Predictors of Self-Assessment Performance
Figure 2 illustrates the results of students’ self-assessment performance based on gender. Chi-square tests revealed 
a significant gender association in the intra-semester examination (p = 0.048). Repeated-measures ANCOVA revealed 
that the difference in the rate of the total scores from the first examination to the second examination had a significant 
interaction effect with gender. Male students’ self-assessment evaluations were approximately 60% higher than the 
instructors’ average score. However, female students evaluated themselves more reasonably, with 44.3%, 39.8%, and 
15.9% having accurate, high, and low estimation levels of evaluations, respectively. The chi-square tests also revealed 
a significant association between self-assessment performance and the achievement level (p = 0.030). Repeated-measures 

Figure 1 Estimated marginal means of the scores of students’ self-assessment, full-time instructors’ assessment, and part-time instructors’ assessment in two examinations: 
intra-semester and final examinations.

Figure 2 Students’ self-assessment performance in the intra-semester examination by gender.
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ANCOVA revealed that the initial student self-assessment, as a covariate, explained the significant amount of variance in 
the dependent measure—the final grade. Figure 3 shows that approximately 60% of students who overestimated their 
performance during the intra-semester examination tended to improve their actual performance, receiving higher 
instructor scores in the final examination. By contrast, students whose self-assessed scores were lower than those 
assigned by instructors in the first examination did not demonstrate improved scores in the second examination.

Table 4 presents comparisons between male and female students in terms of their mean (SD) self-assessment scores 
and the agreement levels with the instructors’ scores in the intra-semester and final examinations. When each assessment 

Figure 3 Impact of students’ self-assessment performance on their achievement improvement in the final examination.

Table 4 The Degree of Agreement Between Students’ Self-Assessment Scores and Instructors’ Assessment Scores by Students’ 
Gender (Male Versus Female)

Type of 
Examination

Assessment 
Items

Male Students’ Evaluation Female Students’ Evaluation

Students’  
Self-Evaluation

Faculty 
Evaluation

Agreement/ 
P-value of 
Difference

Students’  
Self-Evaluation

Faculty 
Evaluation

Agreement/ 
P-value of 
Difference

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Intra- 
semester 
examination

Rubber dam 
application

1.82 (0.28) 1.83 (0.48) 0.439 (0.031) 1.91 (0.17) 1.81 (0.26) 0.674 (<0.001)

Cavity 
preparation

3.52 (0.61) 3.22 (0.64) 0.633 (<.001) 3.35 (0.59) 3.29 (0.55) 0.684 (<0.001)

Amalgam 
restoration

2.69 (0.36) 2.47 (0.34) 0.267 (0.115) 2.76 (0.22) 2.61 (0.28) 0.279 (0.109)

Operator 
position

1.00 (0.00) 0.97 (0.07) 0.633 (0.500) 0.91 (0.20) 0.99 (0.04) 0.606 (0.448)

Total Score 9.02 (0.82) 8.46 (1.02) 0.519 (0.002) 8.95 (0.77) 8.70 (0.90) 0.756 (<0.001)

(Continued)
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item was analyzed independently, both male and female students’ self-assessments showed significantly good agreement 
(p < 0.05) with instructors’ assessment scores for a rubber dam application procedure and cavity preparation, as well as 
total scores for the intra-semester examination. However, the agreement between the instructors and the male and female 
students was not significant for scoring amalgam restoration and operator position during the intra-semester examination. 
In the final examination, the level of agreement between instructors’ scores and students’ self-assessment scores differed 
between male and female students. For assessment scores of the Tofflemire matrix and rubber dam application 
procedures, female students had a significantly good level of agreement (p < 0.05) with instructors. Male students 
demonstrated a fair level of agreement with the instructors for these assessment items. Male students demonstrated 
a good level of agreement with instructors for scoring cavity preparation in the final examination, as well as for the total 
scores. Female students demonstrated a relatively low level of agreement with instructors for these assessment items.

The mean (SD) of students’ self-assessment scores and instructors’ assessment scores, as classified based on students’ 
achievement levels in examinations, are presented in Figure 4. As students’ achievement levels decreased to “good” and 
“fair”, there was a corresponding downward trend in their self-assessment scores, with a significant increase in the 
difference between their scores and instructors’ scores. However, among high achievers, there was no significant difference 
in scoring ability between instructors and students classified under the “excellent” achievement category (p = 0.392).

Discussion
Self-assessment is a critical skill that dentists must acquire in order to be competent oral healthcare providers.23 A dental 
student must be able to self-evaluate their strengths and weaknesses accurately to become a lifelong, self-regulated, and 
successful dental practitioner.16 Recognizing its importance, many health education regulatory bodies mandate compe
tency in self-assessment.24 Students’ preclinical performance is correlated with their self-assessment accuracy, and these 
go hand-in-hand. As students practice and hone their psychomotor skills, their self-assessment skills are expected to 
improve proportionally.21 Therefore, this study was undertaken in a preclinical operative dentistry setup, where 
psychomotor and self-assessment skills were introduced in the undergraduate dental program.

Calibration is crucial for achieving successful student self-assessment and self-directed learning.15 A few studies have 
reported that faculty members grading students are calibrated.16,25–28 In our study, the course coordinator calibrated the 
grading method of the full- and part-time instructors before the course began. No significant difference was found in the 

Table 4 (Continued). 

Type of 
Examination

Assessment 
Items

Male Students’ Evaluation Female Students’ Evaluation

Students’  
Self-Evaluation

Faculty 
Evaluation

Agreement/ 
P-value of 
Difference

Students’  
Self-Evaluation

Faculty 
Evaluation

Agreement/ 
P-value of 
Difference

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Final 
examination

Rubber dam 

application

0.97 (0.07) 0.88 (0.12) 0.139 (0.248) 0.97 (0.08) 0.88 (0.16) 0.549 (<0.001)

Cavity 

preparation

3.19 (0.51) 2.89 (0.61) 0.362 (0.047) 3.39 (0.40) 3.27 (0.53) 0.114 (0.345)

Tofflemire 

application

1.03 (0.47) 0.87 (0.19) 0.276 (0.124) 0.95 (0.14) 0.92 (0.13) 0.435 (0.033)

Amalgam 

restoration

2.64 (0.39) 2.52 (0.45) 0.379 (0.054) 2.72 (0.43) 2.63 (0.37) 0.456 (0.075)

Operator 

position

1.00 (0.01) 0.96 (0.12) 0.422 (0.531) 0.98 (0.08) 0.99 (0.03) 0.595 (0.171)

Total Score 8.75 (0.85) 8.08 (1.04) 0.435 (0.010) 8.99 (0.71) 8.71 (0.87) 0.370 (0.058)
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mean scores recorded by full-time and part-time instructors. Excellent agreement in assessment scores between 
instructors for both intra-semester and final examinations indicated successful calibration of instructors’ grading method. 
Consequently, instructors’ assessments served as the standard for evaluating students’ self-assessment performances.

An assessment using a well-structured rubric supports learning and facilitates feedback and self-evaluation.29 

A grading rubric provides clear expectations and assessments to both students and faculty.9,30 Nevertheless, 
a systematic review of the use of self-assessment in preclinical/clinical dental education highlighted that only a few 
studies mentioned employing some form of criteria sheet to grade students’ performances.5 We employed a grading 
rubric for assessing all lab exercises and competency examinations, finding it had great potential to promote students’ 
learning and self-assessment.

Our results revealed a significant difference between instructors’ and students’ mean evaluation scores, leading to the 
rejection of the first null hypothesis. Similar findings have been reported in previous studies.10,15,31 This finding may 
stem from students’ lack of competency in assessing the items during the early stages of the academic program. Previous 
studies have found that the more difficult the task, the greater the discrepancy between self-assessment and faculty 
assessment.32,33 This finding aligns with the results of our study, as showed a decline in the agreement level between 
students’ self-assessment scores and instructors’ scores from the intra-semester examination to the more challenging final 
examination.

Self-assessment had a predictable impact on the progress of students’ performance. Improvement in self-assessment 
was the result of thorough practice and experience. Furthermore, in a study involving a complete denture course 
conducted over two consecutive laboratory examinations, Curtis et al suggested that improving students’ ability to 
make accurate self-assessments could lead to performance progress.34 Furthermore, researchers have observed modest 
improvements in student–faculty agreement when the study design includes multiple self-assessment trials.34,35 We 
obtained similar results when the self-assessment was evaluated in two consecutive competency examinations—the intra- 
semester examination and the final examination. Approximately 60% of those with overestimated self-assessment 
evaluations in the intra-semester examination improved their actual performance in the final examination. By contrast, 
students who assigned themselves lower scores compared to the instructors’ evaluation in the first examination did not 
obtain improved scores in the second examination. Thus, our second null hypothesis was rejected. On other hand, Tuncer 

Figure 4 The degree of agreement between students’ self-assessment scores and instructors’ evaluation scores based on students’ achievement levels.
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et al compared the assessment scores of second- and third-year dental students and the faculty in two consecutive 
preclinical practical examinations during restorative dentistry courses and reported no improvement in students’ self- 
assessment ability even though there was a noted improvement in their skills between the successive exams.16

Gender served as a lens to explore students’ self-assessment performance. Male students tend to overestimate their 
performances in self-assessment than female students during the intra-semester examination, and overall, female students 
evaluated themselves more accurately. Thus, our third null hypothesis was rejected, aligning with previous studies 
indicating that female students do not overestimate themselves compared to their male counterparts in self- 
evaluation.10,11,36 However, Hadid did not observe gender effect in students’ self-assessment performance.18 In our 
study, gender differences were evident in how students self-assessed each step of the procedure. In the intra-semester 
examination, both male and female students had a significantly good level of agreement with the instructors regarding 
assessment scores for the rubber dam application procedure and cavity preparation, as well as in the total scores. In the 
final examination, male and female students differed in their level of self-assessment-related agreement with the 
instructors’ scores. The discrepancy between male and female self-assessment performances during the second examina
tion could be attributed to the increased difficulty of the tasks in the final examination; this effect has been reported 
previously.32,33

Our current study demonstrated that student achievement levels can predict students’ ability to accurately self-assess their 
performance. We found that the self-assessment scores of students who attained the highest level of achievement in the 
examinations tended to correspond closely with those of their instructors. As the actual performance level decreases, there is 
an expected decrease in the level of agreement between students’ self-assessment and instructors’ assessment. Compared to 
the existing literature on preclinical operative dentistry, this study is one of the few that specifically analyzes each 
competency assessment item in an evaluative context and uniquely evaluates the impact of gender on each self-assessed 
item. It is important to note that this study focused on preclinical dental training courses conducted during the early stages of 
the academic program. Thus, generalizing the current study’s findings will necessitate data from advanced operative dentistry 
courses in both preclinical and clinical stages; this is a research avenue that is worth exploring in the future.

Conclusions
Within the context of preclinical dental education of operative dentistry, the outcome of students’ self-assessment of their 
work at this early level of dental education is generally not in alignment with their instructors’ assessments outcome. 
When the outcome is viewed progressively, students with overrated self-assessment evaluations tend to improve their 
actual performances, while those who underestimated their performance during self-assessment tend to not demonstrate 
improvement in the actual performance. Furthermore, students’ level of achievement and gender moderate their self- 
assessment abilities. Future studies must explore the development of students’ self-assessment abilities alongside the 
transformation of their knowledge, skills, and values throughout the academic program.

Abbreviations
ICC, Intra-class correlation; KSAU-HS, King Saud bin Abdulaziz University for Health Sciences; IRB, Institutional 
Review Board; SPSS, Statistical Package for Social Sciences; ANOVA, Analysis of Variance; ANCOVA, Analysis of 
Covariance; SD, Standard Deviation.

Ethics Approval
Ethical approval for conducting the study was obtained from the Institutional Review Board at King Abdullah 
International Medical Research Center (IRB# NRC22R/616/10).

Acknowledgments
The authors thank the students and instructors for their contributions in the Operative Dentistry I Course at College of 
Dentistry, King Saud bin Abdulaziz University for Health Sciences.

https://doi.org/10.2147/AMEP.S493719                                                                                                                                                                                                                                                                                                                                                                                                                                  Advances in Medical Education and Practice 2025:16 186

Alghilan et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work.

Disclosure
One of the co-authors served as the course coordinator and was involved in the assessment process. This role was 
disclosed, and measures were implemented to ensure that this role did not influence the objectivity of the study’s 
outcomes. The authors report no other conflicts of interest in this work.

References
1. Simon FA, Aschenbrener CA. Undergraduate medical education accreditation as a driver of lifelong learning. J Contin Educ Health Prof. 2005;25 

(3):157–161. doi:10.1002/chp.23
2. Tai J, Ajjawi R, Boud D, Dawson P, Panadero E. Developing evaluative judgement: enabling students to make decisions about the quality of work. 

High Educ. 2018;76(3):467–481. doi:10.1007/s10734-017-0220-3
3. Boud D, Falchikov N. Quantitative studies of student self-assessment in higher education: a critical analysis of findings. High Educ. 1989;18 

(5):529–549. doi:10.1007/BF00138746
4. Taras M. Student self-assessment: processes and consequences. Teach Higher Educ. 2010;15(2):199–209. doi:10.1080/13562511003620027
5. 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
6. Ramlogan S, Raman V. An educational approach for early student self-assessment in clinical periodontology. BMC Med Educ. 2022;22(1):33. 

doi:10.1186/s12909-021-03078-9
7. Mann K, Gordon J, MacLeod A. Reflection and reflective practice in health professions education: a systematic review. Adv Health Sci Educ. 

2009;14(4):595–621. doi:10.1007/s10459-007-9090-2
8. McHarg J, Kay EJ. Designing a dental curriculum for the twenty-first century. Br Dent J. 2009;207(10):493–497. doi:10.1038/sj.bdj.2009.1011
9. Jönsson A, Panadero E. The use and design of rubrics to support assessment for learning. In: Carless D, Bridges SM, Chan CKY, Glofcheski R, 

editors. Scaling up Assessment for Learning in Higher Education. Vol. 5. Springer Singapore; 2017:99–111. doi:10.1007/978-981-10-3045-1_7
10. Sedky RAF, Ben Dor B, Mustafa DS, et al. Self-assessment skills of undergraduate students in operative dentistry: preclinical performance and 

gender. Dent Med Probl. 2024;(6). doi:10.17219/dmp/175276
11. 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. doi:10.1002/jdd.12638
12. Mittal P, Jadhav GR, Pawar M, et al. Impact of self-assessment on dental student’s performance in pre-clinical conservative dentistry course. BMC 

Oral Health. 2024;24(1):593. doi:10.1186/s12903-024-04140-w
13. Ciardo A, Möltner A, Rüttermann S, Gerhardt-Szép S. Students’ self-assessment of competencies in the phantom course of operative dentistry. Eur 

J Dent Educ. 2019;23(2):204–211. doi:10.1111/eje.12422
14. Huth KC, Baumann M, Kollmuss M, Hickel R, Fischer MR, Paschos E. Assessment of practical tasks in the Phantom course of Conservative 

Dentistry by pre-defined criteria: a comparison between self-assessment by students and assessment by instructors. Eur J Dent Educ. 2017;21 
(1):37–45. doi:10.1111/eje.12176

15. 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

16. Tuncer D, Arhun N, Yamanel K, Çelik Ç, Dayangaç 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

17. 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

18. Hadid S. Factors influencing nursing student self-assessment in relation to instructor assessment. J Nurs Educ. 2017;56(2):70–76. doi:10.3928/ 
01484834-20170123-03

19. Wiener RC, Waters C, Doris J, McNeil DW. Comparison of dental students’ self-evaluation and faculty evaluation of communication skills during 
a standardized patient exercise. J Dent Educ. 2018;82(10):1043–1050. doi:10.21815/JDE.018.101

20. Haist SA, Wilson JF, Elam CL, Blue AV, Fosson SE. The effect of gender and age on medical school performance: an important interaction. Adv 
Health Sci Educ. 2000;5(3):197–205. doi:10.1023/A:1009829611335

21. Lee C, Asher SR, Chutinan S, Gallucci GO, Ohyama H. The relationship between dental students’ assessment ability and preclinical and academic 
performance in operative dentistry. J Dent Educ. 2017;81(3):310–317. doi:10.1002/j.0022-0337.2017.81.3.tb06276.x

22. Pope N. The impact of stress in self- and peer assessment. Assess Eval Higher Educ. 2005;30(1):51–63. doi:10.1080/0260293042003243896
23. Emam HA, Jatana CA, Wade S, Hamamoto D. Dental student self-assessment of a medical history competency developed by oral and maxillofacial 

surgery faculty. Eur J Dent Educ. 2018;22(1):9–14. doi:10.1111/eje.12222
24. Colthart I, Bagnall G, Evans A, et al. The effectiveness of self-assessment on the identification of learner needs, learner activity, and impact on 

clinical practice: BEME Guide no. 10. Med Teach. 2008;30(2):124–145. doi:10.1080/01421590701881699
25. Cho GC, Chee WWL, Tan DT. Dental students’ ability to evaluate themselves in fixed prosthodontics. J Dent Educ. 2010;74(11):1237–1242. 

doi:10.1002/j.0022-0337.2010.74.11.tb04998.x
26. Bookhan V, Becker LH, Oosthuizen MP. Criteria referenced student self-assessment in restorative dentistry. SADJ. 2005;60:161–166.

Advances in Medical Education and Practice 2025:16                                                                         https://doi.org/10.2147/AMEP.S493719                                                                                                                                                                                                                                                                                                                                                                                                    187

Alghilan et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1002/chp.23
https://doi.org/10.1007/s10734-017-0220-3
https://doi.org/10.1007/BF00138746
https://doi.org/10.1080/13562511003620027
https://doi.org/10.1002/j.0022-0337.2016.80.8.tb06170.x
https://doi.org/10.1186/s12909-021-03078-9
https://doi.org/10.1007/s10459-007-9090-2
https://doi.org/10.1038/sj.bdj.2009.1011
https://doi.org/10.1007/978-981-10-3045-1_7
https://doi.org/10.17219/dmp/175276
https://doi.org/10.1002/jdd.12638
https://doi.org/10.1186/s12903-024-04140-w
https://doi.org/10.1111/eje.12422
https://doi.org/10.1111/eje.12176
https://doi.org/10.21815/JDE.016.020
https://doi.org/10.1002/j.0022-0337.2015.79.6.tb05938.x
https://doi.org/10.1002/j.0022-0337.2014.78.5.tb05719.x
https://doi.org/10.3928/01484834-20170123-03
https://doi.org/10.3928/01484834-20170123-03
https://doi.org/10.21815/JDE.018.101
https://doi.org/10.1023/A:1009829611335
https://doi.org/10.1002/j.0022-0337.2017.81.3.tb06276.x
https://doi.org/10.1080/0260293042003243896
https://doi.org/10.1111/eje.12222
https://doi.org/10.1080/01421590701881699
https://doi.org/10.1002/j.0022-0337.2010.74.11.tb04998.x


27. Pileggi R, Glickman GN. A cost-effective simulation curriculum for preclinical endodontics. Eur J Dent Educ. 2004;8(1):12–17. doi:10.1111/ 
j.1396-5883.2004.00325.x

28. Wetherell J, Mullins G, Hirsch R. Self-assessment in a problem-based learning curriculum in dentistry. Eur J Dent Educ. 1999;3(3):97–105. 
doi:10.1111/j.1600-0579.1999.tb00074.x

29. Krebs R, Rothstein B, Roelle J. Rubrics enhance accuracy and reduce cognitive load in self-assessment. Metacognition Learn. 2022;17(2):627–650. 
doi:10.1007/s11409-022-09302-1

30. Suyambukesan S, Perumal GCL. Analysis of undergraduate dental students’ self-assessment and faculty assessment of students’ structured seminar 
presentation in clinical oral medicine. MJMHS. 2023;19(3):215–220. doi:10.47836/mjmhs.19.3.27

31. Alfakhry G, Mustafa K, Ybrode K, et al. Evaluation of a workplace assessment method designed to improve self-assessment in operative dentistry: 
a quasi-experiment. BMC Med Educ. 2023;23(1):491. doi:10.1186/s12909-023-04474-z

32. Foley JI, Richardson GL, Drummie J. Agreement among dental students, peer assessors, and tutor in assessing students’ competence in preclinical 
skills. J Dent Educ. 2015;79(11):1320–1324. doi:10.1002/j.0022-0337.2015.79.11.tb06028.x

33. 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

34. 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. doi:10.1002/j.0022-0337.2008.72.3.tb04492.x

35. Lindemann RA, Jedrychowski J. Self-assessed clinical competence: a comparison between students in an advanced dental education elective and in 
the general clinic. Eur J Dent Educ. 2002;6(1):16–21. doi:10.1034/j.1600-0579.2002.060104.x

36. Rees C. Self-assessment scores and gender. Med Educ. 2003;37(6):572–573. doi:10.1046/j.1365-2923.2003.01545.x

Advances in Medical Education and Practice                                                                              

Publish your work in this journal 
Advances in Medical Education and Practice is an international, peer-reviewed, open access journal that aims to present and publish research 
on Medical Education covering medical, dental, nursing and allied health care professional education. The journal covers undergraduate 
education, postgraduate training and continuing medical education including emerging trends and innovative models linking education, 
research, and health care services. The manuscript management system is completely online and includes a very quick and fair peer-review 
system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: http://www.dovepress.com/advances-in-medical-education-and-practice-journal

Advances in Medical Education and Practice 2025:16 188

Alghilan et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1111/j.1396-5883.2004.00325.x
https://doi.org/10.1111/j.1396-5883.2004.00325.x
https://doi.org/10.1111/j.1600-0579.1999.tb00074.x
https://doi.org/10.1007/s11409-022-09302-1
https://doi.org/10.47836/mjmhs.19.3.27
https://doi.org/10.1186/s12909-023-04474-z
https://doi.org/10.1002/j.0022-0337.2015.79.11.tb06028.x
https://doi.org/10.1111/eje.12059
https://doi.org/10.1002/j.0022-0337.2008.72.3.tb04492.x
https://doi.org/10.1034/j.1600-0579.2002.060104.x
https://doi.org/10.1046/j.1365-2923.2003.01545.x
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Results
	Instructors’ Assessment
	Students’ Self-Assessment Performance
	Gold Standard
	Agreement
	Students’ Gender and Achievement Level as Predictors of Self-Assessment Performance


	Discussion
	Conclusions
	Abbreviations
	Ethics Approval
	Acknowledgments
	Author Contributions
	Disclosure

