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ABSTRACT  

Objectives: To evaluate and compare the academic performance of the second year dental students in the preclinical 

laboratory periods at three different session-times. 

Materials and Methods: This study was carried out enrolling all second year dental students (n=267) at the 

Department of Conservative Dentistry and Endodontic, Faculty of Dentistry, University of Benghazi. The data were 

collected using the evaluation of students at preclinical laboratory sessions throughout the academic year, in addition 

to self-administered questionnaires to evaluate factors affecting performance of students. Each student was evaluated 

by performing a class I cavity preparation and amalgam restoration on a first mandibular left molar of a mounted 

(Typodont) tooth. The score obtained using a grade from 1-10 at three different session-times; early (8-10 am), mid-

day (10-12 am), and late (12-2 pm) session. Data were statistically analyzed using One-way ANOVA and Tukey’s 

post-hoc test using SPSS version 16. 

Results: Statistical analysis showed a significant difference between student’s scores attending mid-day and early 

sessions in class I cavity preparation, their means were 7.61 ± 0.77 and 7.25 ± 0.77 respectively (P=0.005). A 

significant difference was also observed between late and early sessions (7.54 ± 0.80 and 7.25 ± 0.77) respectively 

(P=0.059). Regarding class I amalgam restoration, there was a significant difference between student’s scores 

attending mid-day and early sessions, their means were 7.80 ± 0.62 and 7.53 ± 0.59 respectively (P=0.005). 

Conclusion: Early session has the least score performance among the three time-sessions, whereas, a very similar score 

performance was obtained during the middle- and late time-sessions. Highly educated parents have a positive effect on 

student performance. 

Keywords: Session-time, student performance, preclinical laboratory sessions, academic performance. 
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INTRODUCTION 

Students are the main investment of colleges and 

universities. Student performance plays an important role 

in producing the best quality graduates who will turn to be 

human resources for the development of the countries in 

both social and economic divisions. Thus, students have to 

put great efforts in their study to obtain good grades and to 

prepare themselves for future opportunities to accomplish 

the employment demander or to start a carrier of their own 

as general practitioner 
(1)

.  

Performance of dental students in preclinical stage 

provides a more sensible teaching environment. In 

addition, teaching facilities provided in the laboratories 

improved student performance. It has been reported that 

dental students would learn dental procedures and 

develop their hand skills better and faster when with new 

types of laboratory facilities than would do with the 

traditional bench-type laboratories 
(2)

. Le Blanc et al 

stated that the human performance is influencing by 

various factors such as fear of failure, the load of 

academic and clinical work, unavailability of materials 

for study, pre-clinical training, and performance pressure 
(3)

. Furthermore, studies have reported that dental 

students express considerable stress and anxious 

symptoms during their academic training more than the 

general population such as self-competence attitude, 

workload and performance pressure 
(4, 5)

.
 
Additionally, 

dental students who demonstrated high levels of stress in 

dental environment tended to show low academic 
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performance and low grades for pre-clinical capability
 (5)

. 

This is because laboratory requirements required a 

significant amount of time and manual skills to manage 
(5)

. In this context, female students experienced higher 

degree in emotional exhaustion than their male 

counterparts did
 (6)

. Preclinical operative training in dental 

faculties involves the development of hand skills and 

improve various procedures, which will soon be 

performing on patients in the next clinical sessions. 

Usually, this process is time and manpower (workers) 

demanding, need wide-ranging materials, and specialized 

laboratory. The use of simulation clinics in dental schools 

were more sensible clinical teaching environment 
(2)

. For 

instance computer virtual reality-based simulation 

systems became effective teaching methods in making 

the preclinical learning experience more efficient, lower 

costs, address faculty deficiency and could identify 

students who might need additional help and assistance 

in dental schools 
(7)

. Other investigators found that the 

videos displayed in demonstration of preparation 

improved the undergraduate performance more than the 

conventional teaching methods did 
(1)

. Usually, schools 

and faculties work hard to improve performance of their 

students.  

Time and timing consider essential variables that 

connect the study of the brain and the learning capabilities, 

and hence can influence the academic performance of 

students
 (8)

. Much of the circadian rhythm research 

suggests that student performance should increase 

throughout the school day 
(8)

. According to Goldstein and 

Cardinali, the cognitive function of adolescents peaks in 

the afternoon not the morning and adults’ cognitive 

function peaks in the late morning 
(8)

. 

 However, based on the timetable of the dental 

students teaching programme which is usually 

condensed, dental students tend to spend many 

hours during the day time at school, between 

lectures, laboratory and clinical sessions. It is likely 

that their learning ability expected to decrease due 

to physical and mental fatigues. Furthermore, the 

low energy and increased fatigability would 

probably increase throughout the day and result in 

lower levels of concentration and learning ability in 

the afternoon session 
(9)

. This may influence the 

performance of the dental students. Therefore, this 

study aimed to evaluate the relationship between 

time of session and academic performance of the 2
nd

 

year Libyan dental students. 

MATERIALS AND METHODS 

A cross–sectional descriptive study was conducted from 

October to April 2016 on the second year preclinical dental 

students at the Department of Conservative Dentistry and 

Endodontic, Faculty of dentistry, University of Benghazi. 

All study participants were provided with a brief description 

about the aims of this study. Students were asked to submit 

the completed questionnaire. A total of 267 questionnaires 

were distributed. Ethical permission was obtained from the 

dean of faculty of dentistry, University of Benghazi and 

verbal consent from all participants was taken. Students 

assured regarding the privacy of their data collected. The 

methodology composed of two parts for data collection: 

Part (1): Evaluation of students at preclinical laboratory 

sessions throughout the academic year and their data were 

collected in a form of mark from 1-10. Part (2): Self-

administered questionnaires were distributed among 

students to investigate factors affecting performance of 

students. The questionnaire composed of five sections; 

Section A consists of questions about general information, 

Section B: personal characteristics, Section C: preparation of 

the topics before the lab secession, Section D: psychological 

related factors and section E: Teacher related aspect.  

For the second year dental students, the operative 

laboratory work consists of three sessions per week. 

According to the faculty timetable the preclinical 

students were divided into eight groups; each group 

consists of approximately 33 to 38 students. Each 

student attended one operative laboratory session per 

week. Each student evaluated by performing a class I 

cavity preparation and amalgam restoration on a first 

mandibular left molar of a mounted (Typodont) tooth. 

The score obtained using a grade from 1-10 at three 

different session-times; early (8-10 am), mid-day (10-

12 am), and late (12-2 pm) session. Statistical Package 

for Social Science (SPSS) version 16 was used for data 

analysis. Descriptive and statistics were applied as; one-

way ANOVA and Tukey’s post-hoc tests. P ≤ 0.05. 

RESULTS 

A distribution of dental students according to time 

sessions is illustrated in figure 1. It shows that the 

highest proportion (38.49%) of dental students attended 

early session, 35.85 attended mid-day session and 25.66 

% attended late session (Figure 1).  
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Figure 1:  Distribution of dental students according to time of sessions. 

 

Regarding the relationship between the time of the 

sessions & the scores of students in performing class I 

cavity preparation, statistical analysis (ANOVA test) 

showed that there was a high significant difference 

between the three groups; early, mid-day & late 

sessions (P= 0.005 & 0.007 respectively) (Table l). In 

addition,  results showed that there was a high 

significant difference between scores of participants in 

class I who attended mid-day & early sessions, their 

means were 7.61 ± 0 .77 & 7.25 ± 0.77 respectively. P 

= 0.005. Significant difference was also observed 

between the scores of participants who attended late & 

early sessions (7.54 ± 0. 80 & 7.25 ± 0.77) respectively. 

P = 0.059. Regarding class I amalgam restoration, the 

results indicated that there was high significant 

difference between scores of participants who attended 

mid-day & early sessions and their means were 7.80 ± 

0.62 & 7.53 ± 0.59 respectively. P = 0.005.  
Regarding the scores of students in relation to 

gender, the results showed that there was a high 

significant difference between scores of males and 

female participants in class I cavity preparation, the 

mean values were 8.02 ± 0.74 & 7.4289 ± 0.73274 

respectively. P value = 0.001 (Table 2). For amalgam 

restoration, results showed that there was highly 

significant difference between the scores of the males 

and the female participants where the means were 7.76 

± 0.70 & 7.62 ± 0.61 respectively. P value = 0.342 

(Table 3). 

Regarding the scores of students according to the 

age interval, the results showed that there was no 

significant difference among the age interval of 

participants in class I cavity preparation. their means 

were 7.51 ± 0 .65 & 7.46 ± 0.77 respectively. As 

regards to class I amalgam restoration, there was no 

significant difference between scores of different age 

interval. Their means were 7.5 ± 0 .55 & 7.6 ± 0.61 

respectively. Concerning the scores of student’s as 

weather they taken breakfast or not, the results showed 

that 32.2% of the participant did not take breakfast in 

the morning while 67.8% said yes (Figure 2). The 

statistical analysis showed that there was no significant 

difference between scores of student taken breakfast or 

not for class 1 cavity preparations or for with a different 

time interval between the breakfast and the session. The 

results revealed that there was no significant difference 

between scores of class I cavity preparation with a 

different time interval between the breakfast and the 

laboratory session. The different time intervals of the 

students were; less than 30 min, 30-60 min, 60-90 min 

and 120 min or more. The means were 7.62 ± 0.62, 

7.2000 ± 1.3, 7.4783 ± 79552, 7.529 ± 4.69584 and 

7.5203 ± 0.73512 respectively, P value = 0.652. 

The interesting in the results was that there was no 

significant difference between scores of class I cavity 

preparation and the scores of amalgam restoration for 

the students according to the mother educational level, 

but according to father educational level did show 

difference. According to place available for study, 

figure 3 shows that two-thirds of dental students 

(66.29%) of the students had a special place for study 

while 33.71% had no individual place for studying. A 

significant difference was observed for scores of class I 

cavity preparation for students who had a special place 

for studying, the mean values were 7.3898 ± 0.77, 

7.6444 ± 0.7, respectively. P = 0.05 & 0.07. 

Most of participants (87.27 %) had no health problem 

and 12.73 % had health problems (Figure 4). The scores 
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of students in relation to their health statues or taken 

medications or not; results showed that there was no 

significant difference between scores of students in 

relation to both conditions among all the groups. The 

scores of students in relation to weather the demonstrator 

are present or not during the session time showed that 

there was no significant difference in class 1 cavity 

preparations or scores of class I amalgam restoration. On 

the other hands, the results showed that there were no 

significant differences between the scores of cavity 

preparation or amalgam restorations among students in 

relation to weather the teachers were frequently absent or 

not during their laboratory sessions. 

Although the results of the study showed that 

77% of the participants reported that their skills 

improved after watching educational videos, it was 

found that there was no significant difference 

between scores of the students in relation to weather 

they were watching educational videos or not for 

class I cavity preparation or amalgam restorations. 
 

 

Table 1: Mean scores of class I & amalgam for class I during different times of the sessions. 

 
P ≤ 0.05 

 

Table 2: Mean scores of class 1 according to gender of the second year dental students. 

  

Table 3: Mean scores of class 1 and amalgams according to the gender. 

 

 

 

 Time of session Mean Std. Deviation 

95% Confidence                

Interval for Mean P value 

Lower Bound Upper Bound 

 

Class I 

Cavity 

preparation 

Early 7.250 .8696 7.079 7.421 

 

0.005** 

Mid-day 7.617 .7740 7.458 7.776 

Late 7.544 .8045 7.349 7.739 

Total 7.456 .8336 7.355 7.557 

 

Class I 

Amalgam 

Early 7.535 .5927 7.418 7.652 

 

0.007** 

Mid-day 7.809 .6269 7.680 7.937 

Late 7.654 .5875 7.512 7.797 

Total 7.663 .6131 7.589 7.738 

 Gender Mean of scores 
 

St. Deviation 
P value 

Class I Cavity 

Preparation 

Male 8.02 0.74 
0.001 

 
Female 7.42 0.73 

Class I Amalgam 

Male 7.76 0.70 
0.342 

Female 7.62 0.61 

Gender N Mean Std. Deviation Std. Error Mean 

F 246 7.4289 .74507 .04750 

M 21 8.0238 .73274 .15990 
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Figure 2: Distribution of dental student’s as weather they have breakfast or not. 

 

Figure 3:  Distribution of dental students according to their special place to study. 

 

Figure 4: Distribution of dental students according to their health problems.
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DISCUSSION 

This study was conducted to investigate the time 

dependent performance of the second year Libyan dental 

students at the Faculty of Dentistry, University of 

Benghazi, during their preclinical laboratory sessions to 

find out if there was any relationship between the student 

performance and the time of the teaching sessions and to 

explore various factors that affecting their performance. 

Determinants of performance of dental and medical 

students have been the subject of continuing argues 

among educators, academics, and their performance 

potentially influenced by many factors 
(10)

. 

Various studies have been performed to examine 

this issue. It has been reported that the differences in 

students' grades were depended on hard work, 

discipline, previous schooling, parents’ education, 

family income and self-motivation.
 
and the student’s 

attitude is the most important determinant of his/her 

learning
 (11, 12)

. 

Results of the present study showed that performance 

of students at mid-day and late session were better than 

the early session. This finding was in agreement with 

Dills and Rey who concluded that later start times 

increase students’ achievement because students were 

less sleep deprived 
(13)

. Wolfson et al added that the 

number of hours of sleep was positively correlated with 

measures of academic achievement 
(14)

. For this reason, 

some researchers recommended to start the school day an 

hour later to increase academic performance of the 

students. Edwards, Finley and
 
 Crowley et al documented 

that level of the adolescents’ activity was higher in the 

afternoon than in the morning due to the secretion of 

melatonin which starts around 9:00 pm, peaks between 

2:00 and 4:00 am, and stops around 7:30 am 
(15, 16)

. 

Performance of male students in the current study 

was greater than female students. This finding was in line 

with Anderson and Benjaminwho found that the 

performances of male students were better than female 

counterpart, and this result could be related to the stress 

level of the student. Students who demonstrated high 

levels of stress tended to show lower grades for pre-

clinical capability 
(17)

. Alzahem et al explained that 

female students experienced higher degree in emotional 

exhaustion than male counterparts did in the preclinical 

years
 (6)

. Moreover, this result was in consistent with the 

finding other authors who found a significant relationship 

between gender and student performances where female 

students performed lower than male counterparts 
(12, 18)

. 

However, others
 

found no consistent gender-related 

differences in students’ performance 
(19-23)

. 

Juan-José et al stated that the variation in the 

experiences and maturation of older students showed a 

relatively better performance in academic settings, which 

is known as the relative age effect (RAE) according to 

the policy of school organization for grouping students in 

the same academic year which is based on date of birth 
(24)

. This effect is more significant in younger students 

and it is reduced in the older students. Their finding was 

inconsistent with the finding of this study because the 

difference in the age group was not large. 

Other researchers pointed out that iron deficiencies 

and poor nutrition had negative effects on cognitive 

learning, and also this is associated with poor academic 

performance and attention span
 (25-27)

. Their findings were 

not relevant with this study because the current study 

included no enough information about the type and the 

contents of the breakfast the student had before attending 

the session. 

The results of this study showed that educational 

levels of fathers had great influence on student’s 

educational attainment. Our results were in agreement 

with results of recent study done by Heineck and Anger 

who explained that better educated mothers and father 

worked more in paid employment, spent less time 

interacting with their children, and produce child with 

less education and low performance
 (28)

. The private 

place for studying and reading at home had no 

influence on the scores of the students obtained in the 

current study. This result was inconsistent with the 

result of Chukwudi who indicated that student’s home 

environment could either accelerate or hinder a 

student’s academic performance
 (29)

. Excellent teachers 

serve as role models, influence career and enable 

students to reach their potential. Nabi et al added that 

using of video and audio study teaching methods 

provided more opportunities for neutral development 

and learning 
(30)

. The result of this study highlights the 

importance of the timetable schedule placed by the 

dental schools for the teaching sessions. Time factor 

can affects the academic performance of the dental 

students in the preclinical stage.  

CONCLUSIONS AND RECOMMENDATIONS 

Within the limitations of the current study the following 

conclusions were drawn: 

1. Early session had the least score performance among 

the three time-sessions.  

2. hereas, a very similar score performance was obtained 

during the middle- and late time-sessions.  

3. Father educational level affected the student performance 

more than mother educational level. 

4. Rearrange the school schedules to take advantage of 

time of day to improve the student performance. 
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