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Introduction: The rapid development in computer technology and the wide availability of personal 
computers together with the Internet, email, and various medical literature retrieval applications 
have changed both the study and the practice environments in dentistry, as they have in other fields. 
Electronic learning allows students to work at their own time and pace. In the field of pathology, this 
is even more important because by traditional methods, the review of lessons is only possible in labs 
and with presence of microscopes. This study aimed at evaluating the efficacy of a new educational 
technique in the field of practical pathology in dentistry.
Methods: In this quasi experimental, combined with retrospective and prospective study, 82 dentistry 
students were recruited from Tabriz Faculty of Dentistry. The final scores of the 41 students whose 
course was based on a traditional method (Traditional Group) in the field of practical pathology 
were recorded. In the other group, however, a software containing multimedia information with the 
slides related to pathologic samples was provided along with the traditional educational method and 
the scores were recorded (New Group). 
Results: The mean score of practical pathology was 16.23±3.36 (range 8-20) in the new group 
and it was 15.22±3.52 (range 5-20) in the traditional group. Accordingly, the mean scores of the 
students in the new group were higher than the traditional group; however, this difference was not 
statistically significant (P=0.19).
Conclusions: The scores of the practical pathology in dentistry may be enhanced if the traditional 
method is conducted along with supplementary multimedia software.  
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Introduction
Oral and maxillofacial Pathology is a specialized field 
in dentistry and Pathology that deals with the nature, 
identification and control of oral and maxillofacial 
diseases. So this field is of unique importance among 
dentist and doctors in terms of community health. 
Obviously, graduate dental professionals (including 
general dentists, specialists and dental hygienists) should 
be fully aware of pathogenicity, clinical manifestations, 
treatment and prognosis of oral and maxillofacial 
diseases. It is also important for medical practitioners, 
particularly the specialists in fields such as ears, nose 
and throat, dermatology and pathology to have a good 
knowledge on the above mentioned.1,2

This field is one of the core courses in dentistry provided 
both theoretically and practically in the first semesters 
of general dentistry (semesters V and VI), after passing 
basic sciences. 
Theoretical courses are taught by the faculty members 

of the department, and relevant sources are introduced 
and the student learning level is assessed through a 
written examination at the end of each semester.2,3 But the 
main problem of teaching has been related to practical 
subjects of this course. Since practical teaching of 
pathology requires microscope and microscopic slides, 
the possibility of using the facilities in the ward only 
in the working hours has always been a problem for the 
students. Furthermore, considering the different groups of 
students and curriculum planning by Dentistry Education 
Department, only a few hours are assigned for each group.
Therefore, due to the current problems in learning the 
microscopic features of oral lesions and unavailability 
of the slides out of class hours to study and review, we 
have decided to produce software as an educational aid 
to solve the aforementioned problems. This educational 
process can be effective in teaching, academic guidance 
and learners' assessment.4 True histological understanding 
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of a tissue re quires a three-dimensional view, therefore, to 
address the problem, the teachers turned to multimedia for 
teaching.5 The use of a computerized atlas before working 
with a microscope makes learning easier so that finding the 
desired structure in microscope can be faster. Besides, time 
limit in learning is eliminated. Computer tools for teaching 
students were used in some countries from 1950 to1959.6 

Skinners were among the first tools that were turned 
into teaching machines very soon and in the mid-sixties, 
these machines were completely replaced by computer. 
Development in computer in years 1980-1989 led the 
computer to become an intelligent tutor. Multimedia tools 
were quickly replaced older methods of teaching in years 
1990-1998.6 So, learning and practicing more to achieve 
learning objectives were provided for students without 
a need to microscope, teacher and attending in practical 
classes.
Frequent access of students to these training aid resources 
has basic role ineffective learning of practical skills. 
Increasing self-confidence as the result of improving 
learning and psychomotor and cognitive skills, improving 
students' exam scores and not imposing any additional cost 
for the institution can be considered as the other advantages 
of using this software. 
Providing multimedia tools (videos, discs and CDs.) is 
more economical in training, some faculties have stopped 
the use of the microscope and replaced mul timedia 
micrographs for training.5 using multimedia programs to 
teach the courses dependent on image-such as anatomy and 
histology and pathology is very useful.7,8 This efficiency 
has also been emphasized in dentaleducation.9
The aim of the present study was to ex amine the efficiency 
of using educational software in practical oral pathology 
scores of dentistry students.

Materials and Methods
In this quasi experimental study combined with 
retrospective  prospective, the scores of all students of 
Tabriz Dental School choosing practical pathology 1 and 
2 in academic years of 2010-2011 and 2011- 2012,were 
studied as census based during 9 months(from early 
October until end of June 2012). The study was approved 
by the Ethical Committee of Tabriz University of Medical 
Science and the students' names were kept confidential.
The students passing practical pathology course (two 
different entrances) were divided into two groups. One 
group was trained by the traditional method (traditional 
group). This group included the students who chose 
practical pathology in 2010-2011 academic year and their 
scores were collected retrospectively. 
In the other group, the students were given software (CD-
ROM) as the educational aid package (a new group). 
The group included the students choosing this course in 
2011-2012 academic years. Their scores were collected 
after providing them with the educational aid package. 
This package can be used with tools such as a personal 
computer out of the class and university as well as after 
graduation. In the package, the best images of pathology 

samples were selected and then they were put in the 
appropriate arrangements, and the subjects were presented 
in the best possible way in a minimum of time.
This educational package is based on Oral Pathology book 
by Neville which is the reference for this course. The two 
groups were exactly the same in terms of teaching and 
teachers, but one group used the educational software as 
the educational aid (the new group).
Finally, practical pathology test scores in the two groups 
were compared.

The statistical analysis
Statistical analysis was done using SPSS 17. Quantitative 
data have been shown as mean±standard deviation and 
median and qualitative data as frequency and percentage. 
T-test was used for data comparison in independent groups 
(Independent Samples t- test).
The results of this test were consid ered significant in case 
of P<0.05.

Results
The frequency and percentage of the den tistry students' 
scores in practical pathol ogy in both traditional and new 
groups are summarized respectively in Figure 1 and Table 
1.
The mean score for practical pathology test was 16.23 ± 
3.36 in the new group (median 17, range: 8 to 20) and 
it was 15.22 ± 3.52 in the traditional group (median 15, 
range: 5 to 20) (Figure 2).
Based on the results of t-test for independent groups, the 
mean scores of the two groups in practical pathology were 
not statistically significant (P= 0.19).

Discussion
In the present study, the efficacy of traditional education 
in oral pathology course was compared with modern 
education in terms of practical test scores of dentistry 
students. In the new method, in addition to traditional 
training routines, software was given to the students to 
review the course outline and the related slides.
We concluded that the average scores of students in new 
method were higher than the traditional group, although 
this difference was not statistically significant (16.23 ± 
3.36 vs. 15.22 ± 3.52, P=0.19). In the United States, it was 
demonstrated that multimedia educational aid program 
has been effective in Department of Pediatric Dentistry in 
terms of encouraging students and improving education 
level.10 In this study, 80% of the dentistry students preferred 
new method to the traditional method ofteaching.10 In 
the study of McCann et al., 74% of dentistry students 
believed that educational aid methods should be used 
along with traditional methods.11 The effect of education 
using computer-assisted programs in dentistry schools 
in Britain, the Netherlands and the United States were 
examined. Finally, it was shown that these educational 
aid programs are effective in motivating dentistry students 
and promoting education quality. In this study, the 
software with combina tion of text, image and sound has 
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Figure 1. Frequency of practical pathology scores of 
dentistry students in both traditional and new groups

Table 1.  The percentage of test scores of dentistry students' 
practical pathology in both traditional and new groups

Traditional
method

New
methods Score

2.4 0 5
0 2.4 8

2.4 0 8.75
2.4 0 9.25
0 2.4 9.5
0 4.9 10

17.1 7.3 17.12
2.4 0 12.25
2.4 0 12.75
2.4 2.4 13
0 2.4 13.5

7.3 2.4 14
4.9 2.4 14.5
9.8 7.3 15
0 9.8 15.5

2.4 2.4 16
2.4 0 16.25
4.9 2.4 16.5
4.9 2.4 17
0 9.8 17.5

2.4 2.4 18
4.9 7.3 18.5
2.4 0 18.75
7.3 2.4 19
4.9 0 19.25
2.4 9.8 19.5
7.3 17.1 20

Figure 2. Error bar figure of dentistry students' mean scores 
in practical pathology in both traditional and new groups

been emphasized.12 Nance et al. evaluated the ef fect of 
computer-based educational aid in dental anatomy carving. 
The scores of the students who used the educational 
aid software were higher than traditional group as well. 
However, the difference was not statistically significant.13 

Similar result was obtained from the study conducted by 
Chew and Stiles. In this study, the role of the educational 
aid methods including video disc in teaching practical 

radiology was compared with the traditional method. 
Accordingly, it was reported that the mean scores of the 
students in the new group were insignificantly higher than 
the traditional groups.14 In the study of Farahand Maybury 
in Australia, the use of virtual microscopy in teaching 
oral pathology for dentistry students were examined. 
In this method, using a special scanner, actual slides of 
oral pathology samples could be changed into archival 
slides and they could be studied virtually by using special 
software. The results of the study showed that the use of the 
computer slides has in creased the quality of the education 
considerably compared with the traditional method using 
a light microscope.15 Using computer images on dental 
pathology education led to changing education method 
from teacher–oriented to student-ori ented.16 Vuchkova et 
al. also showed that the use of multimedia educational aid 
software in oral pathology course resulted in improving 
the education quality and en hancing student understanding 
compared with traditional methods.17 A similar result has 
been reported in comparison of modern and classical 
education in oral pathology by Szymas.18

As it could be seen, the results of our study were consistent 
with results of the mentioned studies. In other words, the 
new method in teaching oral pathology using multimedia 
tools can at least be effective in increasing the mean 
scores of students in this practical course. However, this 
method of education is new in our country and using the 
experiences of other countries in this regard would be very 
helpful. For example, similar experiences in the United 
States have shown that there is still no comprehensive 
agreement between the students and the educational staff 
with the use of modern educational methods in the field 
of dentistry. In North America 59% of dentistry students 
still preferred traditional teaching methods, based on the 
reference textbooks, to the new methods, usingcomputer.19 

The main dissatisfaction of students was related to the 
disinterest of the faculty members in the use of modern 
methods of training or poor quality of thesoftware.20 Most 
dentistry students used new computer methods only to find 
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their desired material and they did not wish to replace the 
traditional methodswithcomputerizedones.21 Hendricson 
et al. surveyed computer-based educational pro grams 
or E-curriculum in some dental schools in the U.S. The 
program included a multimedia-based training, online 
courses, the use of e-mail, etc. Finally, the lack of enough 
time, lack of skills in using these technologies and lack of 
incentives for dentistry students and faculty members were 
reported as the main reasons for the lack of interest.22

Although a large number of dentistry students tended to 
use modern educational methods, many of the educational 
staff were not interested in.23 In Turkeyonly14% dentistry 
students in pathology training course used the related 
Internetimages.24 Regarding what mentioned above, the 
necessary actions to enhance the efficiency of this new 
educational method can be summarized as follows:

• Encouraging the students for using of new 
educational resources

• Encouraging educational staff for valuing new 
educational methods and devoting at least a part 
of educational program for it.

• Improving the quality and quantity of educational 
aids.

• Promoting scientific and practical level of 
students and staff in the use of new methods such 
as computer and Internet.

• Promoting educational facilities in dentistry 
faculties and equipping them with the latest 
technologies in the fields of computers and the 
internet.

• And finally, using the new methods, particularly 
in the field of oral pathology education such as 
virtual microscopy.25

Conclusion
In comparison of traditional and new methods of teaching 
practical pathology in the dental department, the new 
method can help to improve the scores of students using 
multimedia educational tools, although this difference 
was not statistically significant between the two groups. 
Considering the acceptable results of the educational 
aid tool in the promotion of students' scientific level in 
Dental Pathology Department, it is recommended to use 
it. It is also suggested that in future studies, viewpoints 
of the faculty members and students be collected and 
applied for improving the quality of educational aid tools. 
To determine more precisely the role of educational aid 
tools in promoting scientific level of the students, you can 
use pre-post studies. Besides, the role of other parameters 
such as duration and quality of educational aid programs 
and the level of student interest and compliance should be 
considered in future studies.
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