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Introduction  

The quality of education in medical and dental fields 

plays a vital role in shaping the future of healthcare. In a 

rapidly evolving world, it is essential to continuously 

evaluate and improve the educational experiences of 

students in these fields. Among the key aspects of dental 

education are the assessment methods employed to 

measure students' progress and determine their readiness 

to enter the professional world (1, 2). A balanced 

approach that considers various aspects of learning and 

skill development is essential to ensure the best outcomes 

for students and ultimately, the patients they will serve 

(3, 4). 

Assessing the quality of medical and dental education is 

of paramount importance for determining the 

effectiveness of educational programs. Evaluating 

clinical skill acquisition in the cognitive and 

psychomotor domains of dental students plays a crucial 

role in assessing teaching methodologies, lesson content, 

student motivation, and their ability to succeed while 

also offering valuable feedback on their performance (5, 

6). 

The evaluation process is an ongoing endeavor, taking 

into account student achievements, learning progress, 

and necessary modifications to achieve educational 

objectives (7). Various methods can be employed to 

assess the cognitive domain, including MCQs, key 

feature questions, self- and cohort evaluations, and free 
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Background & Objective: In dental education, understanding optimal assessment methods and 

factors like stress and confidence is essential. This research assessed second-year dental 

students' performance in fixed prosthodontics using multiple-choice questions (MCQs) and pre-

clinical practical exams, examining impacts of gender, stress, and confidence. 
 
Materials & Methods: Using a quasi-experimental design, 495 students from a single faculty 

underwent assessment. Selected via convenience sampling, they were exposed to MCQs and 

practical exams in fixed prosthodontics. An expert-reviewed questionnaire gauged their stress 

and confidence. Data was analyzed using descriptive statistics, t-tests, and Pearson's correlation. 

Additionally, a balanced sub-set of 176 students (88 males and 88 females) was chosen for 

gender-based analysis. 
 
Results: Findings indicate statistical parity between MCQ and practical exam performances 

(p>0.001). Females slightly outperformed in MCQs, while males excelled in practicals, without 

reaching statistical significance (p>0.05). Stress correlated with practical exam outcomes 

(r=0.34, p=0.001), and confidence with MCQ scores (r=0.41, p<0.0001). 
 
Conclusion: The research underscores near-equivalence of MCQs and practical exams for 

student assessments in fixed prosthodontics. Recognizing the roles of stress and confidence in 

assessments offers insights for balanced evaluations. Dental faculties should integrate these 

findings, and future work should pivot towards tool validations for enriched learning. 
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response examinations such as long essays, short 

answers, and modified essays (8). 

MCQs are frequently employed in evaluating 

undergraduate medical and dental students' knowledge. 

These assessments must be valid, reliable, and easily 

understood by students. Although well-designed MCQs 

excel at assessing knowledge and factual memory, they 

are not as effective in gauging students' problem-solving 

abilities (8, 9). Moreover, the development of high-

quality MCQs presents a challenge and necessitates 

expertise (10). 

Assessments used in qualification and in-training exams, 

such as paper and pencil tests, primarily evaluate 

cognitive abilities at lower taxonomic levels. This is due 

to the inherent complexities in administering exams that 

involve patients, whether simulated or real (11). 

As a result, multiple-choice examinations may not offer 

a comprehensive measure of clinical competence (12, 

13). However, clinical performance is underpinned by 

prior knowledge, and assessing students' understanding 

of the rationale behind different procedural approaches is 

crucial, particularly in large cohorts (14). MCQs provide 

an efficient way to evaluate this theoretical knowledge, 

which forms the basis for clinical competence. It is 

essential to recognize that knowledge is only one aspect 

of clinical competence, and other factors must be 

considered in the evaluation process (15). 

The primary objective of training programs is to produce 

competent practitioners (6, 16). Thus, dental schools 

must ensure that their graduates are educated and 

evaluated according to the intended learning objectives 

outlined in the curriculum. Students should be provided 

with ample opportunities in each session to apply their 

knowledge in practice. Assessments are conducted post-

training using a checklist developed with the guidance of 

teaching staff members. Although creating a checklist 

demands time and effort, it is crucial for valid and 

reliable evaluation of clinical performance (17). 

Additionally, there is evidence suggesting that using the 

average scores from two examiners for dental students 

can minimize errors and subjectivity in clinical exams 

(18, 19). 

Understanding the role of stress and confidence in the 

assessment process is also essential, as these factors can 

significantly influence a student's performance (20). By 

examining the relationships between stress, confidence, 

and academic performance in different exam types, 

educators can develop strategies to help students better 

manage their stress and improve their confidence, 

ultimately enhancing the quality of dental education (21). 

This study aimed to evaluate and compare the 

performance of second-year dental students in MCQs 

and pre-clinical practical examinations in fixed 

prosthodontics, analyze the correlation between the two 

assessment methods, examine gender differences in 

performance, and explore the impact of stress and 

confidence on exam outcomes. The null hypothesis for 

this study proposes that there are no discernible 

differences in student performance when comparing 

MCQs and practical exams, and any performance 

variations across genders are negligible. Furthermore, it 

postulates that stress and confidence levels do not have a 

measurable effect on students' performance in these 

exams. By examining these factors, the study hopes to 

provide insights into effective assessment methods for 

dental education and potential areas for improvement. 

Materials & Methods 
 

Design and setting(s) 

This research utilized a quasi-experimental design, and it 

was conducted with the appropriate ethical approval 

(Ref: ODC-2021-14) in one dental faculty during the 

academic year (Sep 2021- Sep 2022). 
 

Participants and sampling  

A total of 495 second-year dental students, including 88 

males and 407 females, were assessed in this study. The 

participants were selected through convenience sampling 

from one dental faculty. The study's inclusion criteria 

were second-year dental students who had completed the 

Fixed Prosthodontic course. To compare exam 

performance based on gender and minimize potential 

biases, the study aimed to achieve equal sample sizes for 

both male and female students. A random sample 

reduction technique, applied in previous studies across 

various domains, was employed (23-27). The number of 

female students was randomly reduced to equalize the 

number of students in each gender category, resulting in 

a final count of N=88 for each gender group. Written 

informed consent was obtained from all students prior to 

their participation in the study. 
 

Tools/Instruments  
To assess students' knowledge, a set of 50 MCQs were 

administered. Correct responses were awarded one point, 

while incorrect responses received zero points, resulting 

in a scoring range of 0 to 50. For the practical exam, 

students were tasked with preparing artificial anterior 

central incisors to receive all-ceramic crowns within 45 

minutes. The examiners evaluated students' 
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performances using the glance and grade assessment 

method (22). Each student's prepared tooth was assessed 

by two examiners, and the average score was recorded. 
 

Data collection methods  

Students' scores on MCQs and preclinical practical 

exams were collected. The validity and reliability of the 

exams were established through expert reviews and pilot 

testing. For the randomly reduced sample, student 

confidence and stress levels while attempting both exams 

were determined using a 5-point Likert scale. 

Participants were asked to rate their confidence in their 

ability to pass the exams and their stress levels associated 

with the possibility of failing the exams. 
 

Data analysis  

The practical and MCQ exam scores, as well as 

confidence and stress level ratings for the randomly 

reduced sample, were analyzed using SPSS version 22 

software. Descriptive statistics were used to summarize 

the data, while inferential statistics, such as paired t-tests 

and independent t-tests, were employed to compare the 

results among different groups and determine if any 

significant differences existed. A p-value of <0.05 was 

considered statistically significant. The data from the 

reduced sample was then analyzed to investigate any 

potential differences in exam performance, confidence, 

and stress levels between male and female students using 

Pearson’s correlation coefficient. 

Additionally, to compare the preclinical practical exam 

scores with the MCQ scores, a conversion of the 

maximum score for the practical exam (20) to a score out 

of 50, as the MCQ scores were out of 50, was performed. 

This was achieved by multiplying the practical exam 

scores by a conversion factor, calculated as the desired 

maximum score (50) divided by the original maximum 

score (20), resulting in a conversion factor of 2.5.  

The formula used for the conversion was:  

Converted score = Original score * Conversion factor = 

Original score * 2.5. 

This comprehensive methodology allowed for a 

thorough analysis of student performance across both 

assessment methods, as well as an understanding of the 

influence of confidence and stress levels on exam 

outcomes within the randomly reduced sample. By 

evaluating these factors, dental faculties can make 

informed decisions about how best to assess their 

students and ensure the highest quality of dental 

education. The study procedures and stages are visually 

summarized in Figure 1 . 

 
Figure 1. Flowchart outlining the stages of the quasi-experimental study on the performance of dental students in multiple-choice 

and pre-clinical practical exams. The chart starts with the recruitment of participants and ends with the statistical analysis of the data 
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Results 

Table 1 presents the modified Angoff strategy's 

guidelines for rating student achievement and 

establishing standards (28). Based on professional 

judgment in a formal setting, scores below 60% were 

classified as poor, between 60% and 80% as medium, 

and above 80% as good. The majority of second-year 

dental students (495) received poor results on both 

exams, while a minority achieved passing scores. 
 

Table 1. Standard setting of MCQs and preclinical  

practical scores 

Classification Assessment mark MCQ Practice 

Desirable 
Good (80-100%) 15.2% 18.7% 

Medium (60-79%) 30.5% 37.4% 

Undesirable Poor (>60%) 54.3% 43.9% 

The MCQ scores for 492 students followed a normal 

distribution with a mean of 29 and a standard deviation 

of (±9.08). The distribution of scores indicates that the 

questions were varied and targeted different levels of 

student ability. Preclinical scores exhibited a normal 

distribution with a mean of 28.97 and a standard 

deviation of (±10.93) (Figure 2). 

The histograms reveal that the mean and standard 

deviation of the pre-clinical practical scores and MCQ 

performance scores for the students are 28.97±10.93 and 

29.00±9.08, respectively. The pre-clinical practical and 

MCQ performance scores display relatively similar 

means and standard deviations. A paired t-test revealed 

no significant difference between the two exams when 

comparing the mean scores (t=-0.069, df=491, p>0.001). 

 

 
Figure 2. An overview of normal distribution for MCQ and preclinical practical scores  
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To compare the mean scores of the two exams by gender, 

the number of female students was reduced. Eighty-eight 

females were randomly selected from the total number of 

female students (N= 407) using SPSS to compare their 

performance with that of male students on MCQs and 

pre-clinical practical exams. The means and standard 

deviations of the pre-clinical and multiple-choice 

question scores for the sub-set group were 27.61±9.13 

and 27.96±10.83, respectively. 

For the sub-set group (88 female+88 male=176), a paired 

t-test was performed to ensure that it accurately reflects 

the complete number of students (N=492). The results 

showed there was no significant difference statistically 

between the two exams for the sub-set group (t=0.400, 

df=175, p>0.001). 

The results showed that female students performed 

slightly better on MCQs than male students, whereas 

males performed slightly better on the preclinical exam 

than females. However, there was no statistically 

significant difference between the means of the 

preclinical practical scores and the means of the MCQs 

for either gender. 

The results show that the majority of second-year dental 

students received poor scores on both the MCQ and 

preclinical practical exams, with only a minority 

achieving passing scores. There was no significant 

difference between the two exams' mean scores, both for 

the entire student population and the gender-balanced 

sub-set. Furthermore, there was no statistically 

significant difference between the mean scores of male 

and female students for either exam.  

The associations between confidence and performance, 

as well as clinical skills, were assessed using Pearson's 

correlation coefficient as the statistical test (Table 2). No 

significant differences were observed in confidence or 

stress levels prior to attempting the exam between 

students who took the MCQ and those who participated 

in the pre-clinical practical exam. 

 

Table 2. Correlations between stress levels, confidence levels, and performance in practical and MCQ exams 
 

Stress levels Confidence levels Performance - Practical Performance - MCQ 

Stress levels 1.00 - 0.34* (p=0.001) -0.04 (p=0.80) 

Confidence levels - 1.00 0.17 (p=0.08) 0.41* (p<0.0001) 

Performance - Practical 0.34* (p=0.001) 0.17 (p=0.08) 1.00 0.15 

Performance - MCQ  -0.04 (p=0.80) 0.41* (p<0.0001) 0.15 1.00 
Note: Values in the table represent Pearson's correlation coefficients (r). The asterisks (*) indicate statistically significant correlations (p<0.001). In this table, stress 

levels have a negative effect on performance (negative correlation), while confidence levels have a positive effect on performance (positive correlation) 

 

A noteworthy positive correlation was identified 

between students' stress levels before attempting the 

exam and their performance in the pre-clinical practical 

exam (r=0.34, p=0.001). However, no such relationship 

was found between stress levels and performance in the 

MCQ exam. 

While confidence appeared to be related to the number 

of errors made during the pre-clinical practical exam, this 

correlation did not reach statistical significance (r=0.17, 

p=0.08). The number of mistakes made during the pre-

clinical practical exam showed no association with 

performance on the MCQ exam (r=0.15). 

Furthermore, a strong positive correlation was observed 

between students' confidence in attempting the MCQ 

exam and their performance on the exam (r=0.41, 

p<0.0001). These findings suggest that confidence and 

stress levels may play a role in students' performance, 

particularly in the context of pre-clinical practical exams. 

None of the variables showed significant correlation 

when comparing gender differences. 

Based on these results, the hypothesis was partially 

rejected.  

 

Discussion 
The evaluation of student competency necessitates a 

variety of assessment methods, each with a unique focus, 

aligning with the broader assessment objectives (29). 

Our study employed both MCQs and practical exams, 

enabling a thorough appraisal of students' theoretical 

knowledge and practical skills respectively. A singular 

assessment approach, often favored due to convenience 

and time efficiency, may not adequately represent all 

educational objectives (30). 

The use of MCQs, a prevalent tool for assessing 

professional doctoral students, especially in large groups 

(31), is efficient for assessing theoretical knowledge. 

However, it may fall short when assessing students' 

problem-solving abilities. The validity of MCQs is 

another area of concern, as they can potentially 

encourage surface learning, where students memorize 

facts rather than grasping underlying concepts (32-34). 

These concerns mirror our observations, further 

emphasizing the need for practical exams to evaluate 

students' applied knowledge and competencies 

effectively (35). 
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In our study, practical exams involved dental students 

preparing an artificial tooth, evaluated using the 'glance 

and grade' method. The average scores of two examiners 

were used to mitigate examiner variability, a known 

issue in practical assessments (36). Despite some debates 

surrounding its reliability, the 'glance and grade' method 

remains a popular evaluation strategy in dental education 

(37). 

A salient finding from our study, contradictory to other 

research, showed no significant differences between 

MCQ and pre-clinical practical exam performance (38-

40). Previous studies have highlighted a discordance 

between theoretical knowledge and practical skills. This 

disconnect was attributed to a substantial time gap 

between lectures and practical sessions, which aligns 

with our observation (40). These divergent findings 

underscore the need for further exploration and 

validation. 

Our study also scrutinized gender differences in 

performance, a topic eliciting mixed findings in literature 

(41-43). While female students outperformed males in 

MCQs, the reverse held true for the preclinical practical 

exam. Nevertheless, these differences were not 

statistically significant, supporting the need for 

synchronizing theoretical learning with practical 

sessions to optimize student outcomes, irrespective of 

gender. 

Another notable aspect of our study focused on the role 

of stress and confidence in exam performance. Our 

findings suggest that stress positively correlated with 

performance in the preclinical practical exam, with no 

such relationship for the MCQ exam. Conversely, higher 

confidence was linked to improved MCQ performance 

(44). Practical exams, necessitating the application of 

skills and knowledge, could be more vulnerable to stress, 

possibly affecting motor skills and decision-making 

abilities (45, 46). The time-bound nature of these exams 

may further exacerbate stress (47). 

On the other hand, confidence levels seemed to influence 

performance in MCQ exams more, which mainly test 

theoretical knowledge (48). Hence, boosting self-

confidence among students could enhance their 

academic performance, especially in knowledge-based 

assessments. Dental faculties need to account for these 

psychological factors when developing assessment 

strategies. Stress mitigation techniques and confidence-

building measures through structured guidance and a 

supportive environment may boost performance in 

practical and MCQ exams, respectively (49). 

The results partially support the null hypothesis, 

revealing no significant differences between MCQs and 

practical performances. The lack of statistically 

significant difference between male and female 

performance in both assessments further supports the 

fairness of these assessment methods. Nevertheless, the 

influences of stress and confidence levels on exam 

performance led us to partially reject the hypothesis. 

Recognizing these influences can enable dental faculties 

to better tailor their assessment strategies, thereby 

enhancing the quality of dental education. 

In this study, several limitations need to be 

acknowledged. First, we did not consider the methods 

employed for delivering information and practice to 

students in lectures and laboratory sessions prior to the 

exams. Another limitation is the use of the glance and 

grade method for evaluating the prepared teeth. This 

assessment approach has been a subject of debate 

concerning its efficiency and reliability. Moreover, the 

preclinical sessions and lectures were often conducted by 

different instructors, which could have influenced 

students' learning experiences. Ideally, instructors should 

be able to adapt their teaching approach to accommodate 

the diverse preferences and learning styles of their 

students (50). However, there is no evidence that all 

qualified teachers can effectively modify their methods 

to ensure successful learning for all students. This 

limitation may have affected the generalizability of our 

findings and should be taken into account when 

interpreting the results. 

Conclusion 

This study has demonstrated that the performance of 

second-year dental students in MCQs and preclinical 

practical exams is not significantly different, and there is 

no statistically significant difference between male and 

female students' performances in both assessments. 

These findings suggest that the assessment methods are 

fair and unbiased. Moreover, the relationships between 

stress, confidence, and performance in both types of 

exams revealed that stress levels affected performance in 

preclinical practical exams, while confidence played a 

more significant role in the MCQ exam performance. 

Dental faculties should take these findings into 

consideration when designing and implementing 

assessment methods to evaluate students' knowledge and 

clinical competence. By recognizing the impact of stress 

and confidence levels on exam performance, faculties 

can develop targeted support strategies to help students 

manage their stress and build confidence, ultimately 
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leading to improved learning outcomes and better 

prepared dental professionals. Furthermore, this study 

highlights the importance of using a combination of 

assessment methods, such as MCQs and practical exams, 

to provide a comprehensive evaluation of students' 

knowledge and skills in the field of dentistry.  
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