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Abstract
Background: The efficacy of electronic continuing education courses in comparison to lectured based methods requires further
evaluation. This study aimed at comparing the effect of electronic (e-learning) and face-to-face conventional instruction on level of
knowledge of general dentists on bleaching of discolored teeth.
Methods: In this quasi-experimental controlled trial study in 2017 (1396) with post-test and control group design, firstly, a lecturebased continuing education courses at Shahid Beheshti University on discoloration of a single tooth was carried out for general
dentists (as the control group, N = 35). Then, a continuing education online course with the same topic was done for the second
group (N = 35). Convenience sampling was used to select participants of each group. Data were collected by a researcher-made
questionnaire, which consisted of 2 parts (post-test with 10 questions and a satisfaction questionnaire with 10 questions). Content
validity and test-retest reliability (r = 0.8) of both was determined. Data analysis was performed using the t-test and Pearson’s chi
square test using the SPSS 23 software. The level of statistical significant was considered at P = 0.05.
Results: The mean knowledge score after education was 7.02 (2.87) in e-learning and 6.77 (1.23) in the conventional group. The difference between the 2 groups was not significant (P = 0.63). Overall, 91.4% in the e-learning and 91.5% in the conventional group
believed that the educational course obviated their occupational needs.
Conclusions: E-learning was as effective as conventional instruction for bleaching of a single discolored tooth in terms of knowledge score (post-test score) and self-reported satisfaction and attitude of dentists.
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1. Background
The growing demand for dental education, an increased number of students, and limited number of instructors are challenges for dental education. These limitations may affect educational standards and clinical performance of dentists (1).
Continuing education is necessary for maintaining the
professional skills of dental graduates. Even the most efficient dental curricula cannot guarantee adequate skills
during the entire professional life of a clinician because
by continuous advances in science, the learned knowledge
soon becomes outdated and obsolete (2-4).
At present, dental education must be continued after
graduation until the end of the clinical practice of clin-

icians. Dentists are obliged to participate in continuing
education courses to promote their level of knowledge
(5). However, the efficacy of continuing education courses
must be evaluated (6, 7).
Instructor-centered education is gradually converted
to learner-centered instruction, in which learners control
the process of learning. Recently, curricula have been
changed to competency-based curricula, which emphasize
on the outcome of learning and not the method of instruction, and continuing education is no exception to this rule
(8).
Computer-based learning is gaining increasing popularity in dental education (9) and has advantages, such
as easy access, easy use, enabling instruction almost any-
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where, high quality of images, and enabling repetition of
instruction and exercises (10). Web-based instruction is an
important tool in evidence-based medicine due to recent
advances in science and technology (10). Thus, in addition
to face-to-face instruction, alternatives, such as e-learning,
can serve as adjunct tools.
E-learning, also known as web-based learning, online
learning, distributed learning, computer-assisted instruction or internet-based learning, refers to educational content over the Internet, intra-extranet (LAN/WAN) or audiovideo tools (11, 12). A qualitative study showed that elearning is well-accepted in medical education (13). Since
the first application of e-learning in dentistry in 1970s (14),
its use has been increasing. After years of debate over its
superiority to lecture-based and other instruction modalities, researchers unanimously believe that e-learning is effective, especially when blended with face-to-face learning
(14-16).
Despite studies on education in general, studies on
dental education are limited and further investigations are
required on the efficacy of educational modalities in dentistry (17). Creating a balance between the conventional
and electronic instructional modalities depends on educational goals, characteristics of learners, online sources,
and experience of the instructors (18).
Tehran University of Medical Sciences has developed
an electronic scientific learning center to provide elearning courses and has launched a website offering online continuing education courses for dentists available at
http://cme.tums.ac.ir.
A beautiful smile highly depends on correction of discolorations, malformed teeth, and dental crowding (19). A
perfect smile increases self-esteem and promotes the personality and social life of individuals (20). Demand for
correction of discolorations and tooth whitening is high.
Considering the popularity of these treatments and their
profitability for dentists, it appears that lack of electronic
courses on this topic may result in malpractice or seeking knowledge from unreliable sources. Thus, one strategy to overcome this, is to design e-learning courses on this
topic for general dentists as part of their continuing education program. This is currently implemented in Iran. However, the efficacy of e-learning for dental topics through the
Website of Tehran University of Medical Sciences has not
been evaluated. This study aimed at assessing the effect
of e-learning regarding bleaching of a single discolored
tooth through the http://cme.tums.ac.ir website on level of
knowledge and satisfaction of general dentists.
2

2. Methods
This quasi-experimental, interventional study, performed during year 2017 (1396), had a post-test design
with a control group. The study was approved by the
ethics committee of Tehran University of Medical Sciences
(IR.TUMS.VCR.REC.1395.248). Convenience sampling was
used to select participants of each group. Firstly, a lecturebased continuing education course at Shahid Beheshti University on discoloration of a single tooth was performed
(as control group) and then a continuing education online course with the same topic was done for the second
group (N = 35). Continuing education online course was
offered by the Tehran University of Medical Sciences website at http://cme.tums.ac.ir (as the experimental group).
Sample size was calculated as 35, according to a study by
Moazami et al. using the Minitab software, considering α
= 0.05, β = 0.2, standard deviation of 5.11, and minimum
significant difference of 3.5 (21). A total of 70 general dentists were evaluated. Demographic variables are shown in
Table 1. The license required to offer an online continuing
education course on bleaching of a single discolored tooth
was obtained from the Iranian general dental association
(IGDA) (code: 39303011). The content of the course was
approved and it was offered online at http://www.ircme.ir
(code: 551129502).
Educational content was determined based on the objectives of the educational curriculum. Learners participated in the continuing education course held by the IGDA
at Shahid Beheshti University. Conventional instruction
included lectures, discussions, and question and answer
panels on bleaching of a single discolored tooth for 1 hour
and then a post-test was carried out.
The inclusion criterion for participation in this program was being a general dentists and signing up for
the continuing education course on restorative dentistry.
Those with a history of previous participation in the same
course were excluded.
An Internet-based program on bleaching of a single
discolored tooth was designed and offered through the following website, http://cme.tums.ac.ir. Post-test and a questionnaire were also offered electronically. The program included a study guide, to navigate the user throughout the
course.
Data were collected by post-test (to prevent pre-test
sensitivity bias) and satisfaction questionnaire. The posttest questions were designed based on the project objectives and previous relevant literature. Ten post-test questions were designed for the post-test, based on the educational content and goals. A satisfaction questionnaire was
also designed, which included 10 questions. Two questions
were asked about the inclusion criteria and 9 questions
Interdiscip J Virtual Learn Med Sci. 2018; 9(1):e11274.
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about the satisfaction of participants with the Likert scale
scoring system.
To assess the validity of the post-test and questionnaire,
content validity was evaluated such that 10 restorative dentists (faculty members of Tehran University, school of dentistry) evaluated the questions and made revisions. To determine the reliability of the post-test and questionnaire,
test-retest reliability was also used (r = 0.8).
Validity indicates the degree to which a measurement
tool assesses the desired characteristic. Reliability indicates the degree to which a measurement tool yields similar results under the same conditions.
Independent sample t-test was applied to assess the effect of type of intervention on the outcome (knowledge)
of learning in comparison with the post-test scores in the 2
groups. In order to evaluate the effect of intervention on
level of satisfaction, the Pearson Chi-square method was
used. The level of statistical significance was considered at
0.05.

3. Results
A total of 35 general dentists participated in the conventional instruction course, out of which, 18 were females
and 17 were males (Table 1). Also, 35 participants participated in the e-learning course, out of which 14 were females and 21 were males. The mean knowledge score was
7.02 in the e-learning and 6.77 in the conventional group.
The results of independent sample t-test showed that the
mean knowledge score was not significantly different between the 2 groups (P = 0.63).
Table 1. Demographic Variables of Participants in the Two Groups in Number and
Percentage

Variables

Lecture Based Course

On Line Course

Gender
Male

17 (48.5)

21 (60)

Female

18 (51.5)

14 (40)

City of employment
Tehran

15 (42.8)

18 (51.5)

Country

20 (57.2)

17 (48.5)

Employment status
Governmental

10 (28.5)

6 (17.2)

Private

19 (54.3)

20 (57.2)

Other

6 (17.2)

9 (25.6)

Also the results of Pearson Chi-square showed that the
2 groups were not significantly different regarding the reInterdiscip J Virtual Learn Med Sci. 2018; 9(1):e11274.

sults of each question except for, the appropriateness of using images or films, for which there was a significant difference between the 2 groups (P = 0.03) (Table 2).
4. Discussion and Conclusion
Our results showed that e-learning was as effective as
lecture-based instruction in improving the level of knowledge and self-reported satisfaction of learners in terms of
bleaching of a single discolored tooth. This finding was in
line with the results of Hugenholtz et al. (22). They compared the efficacy of e-learning and conventional instruction for continuing education and found that e-learning
was as effective as lecture-based instruction for specialists
(22). In this study, the mean knowledge score of participants in e-learning group was slightly higher than that
of the conventional education group. However, this difference was not significant. In the e-learning group, participants had to acquire the minimum acceptable score to
pass the course and receive the required continuing education score (which is mandatory for their practice). For this
reason, they were allowed to take the exam several times
and this may explain their slightly higher score compared
to the conventional group. This finding highlights the advantage of repeatability of practice in e-learning, which
eventually resulted in greater learning.
Nourian et al. (23) compared the efficacy of electronic
and traditional instruction of community dentistry for
undergraduate dental students and reported that the 2
groups acquired similar mean knowledge scores with no
significant difference; this finding was in agreement with
the current results.
Moreover, Chumley et al. (24) in their review study
on 76 medical, nursing, and dental studies showed that
one-third of studies considered the knowledge acquired
by students as the index for efficacy of electronic instruction. They mostly asked multiple-choice questions in a
written exam. In one study, a standard patient was used.
These studies showed that e-learning was as effective as
traditional instruction for acquiring knowledge. However,
in most studies, the score obtained in the written exam
served as the index of learning. However, in e-learning,
since the learner takes responsibility for the process of
learning, deeper learning occurs. In e-learning, instruction, the emphasis is on generating knowledge and not
necessarily acquiring it. In other words, learners in this
method learn how to learn (25-27).
Considering the current results, high efficacy of elearning (similar to that of conventional instruction) was
mainly due to the optimal efficiency of the CME system.
This system is efficient and easy to use since it does not require any proficiency or software (such as PowerPoint, Mi3
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Table 2. The Present of Answering Each Question in the Questionnaire in the Two Groups

Group
No.

Questions

1

This program obviated your occupational needs.

Answer, %
Agree

No Opinion

Disagree

Completely Disagree

No Answer

P Value

Conventional

10 (28.6)

22 (62.9)

2 (5.7)

1 (2.9)

0 (00)

0 (00)

0.62

E-learning

13 (37.1)

19 (54.3)

2 (5.7)

0 (00)

1 (2.9)

0 (00)

25 (71.4)

1 (2.9)

0 (00)

0 (00)

0 (00)

0 (00)

2

The program’s goals were clear and compliant with your
occupational needs.

Conventional

9 (25.7)

E-learning

10 (28.6)

21 (60.0)

4 (11.4)

0 (00)

0 (00)

3

The program contents complied with the goals.

Conventional

7 (20.0)

24 (68.6)

1 (2.9)

3 (8.6)

0 (00)

0 (00)

E-learning

9 (25.7)

20 (57.1)

5 (14.3)

1 (2.9)

0 (00)

0 (00)

Conventional

23 (65.7)

10 (28.6)

1 (2.9)

1 (2.9)

0 (00)

0 (00)

E-learning

20 (57.1)

9 (25.7)

6 (17.1)

0 (00)

0 (00)

0 (00)

13 (37.1)

18 (51.4)

2 (5.7)

2 (5.7)

0 (00)

0 (00)

0 (00)

4

The program contents were Up-to-date

5

The program flow of the course was logical and had a proper
sequence.

Conventional

E-learning

11 (31.4)

45.7

6 (17.1)

2 (5.7)

0 (00)

6

The content of this program was clear and eloquent.

Conventional

12 (34.5)

62.9

1(2.9)

0.0 (00

0 (00)

0 (00)

E-learning

9 (25.7)

18 (51.4)

6 (17.1)

2 (5.7)

0 (00)

0 (00)

Conventional

10 (28.6)

16 (45.7)

4 (11.4)

5 (14.3)

0 (00)

0 (00)

E-learning

5 (14.3)

17 (48.6)

8 (22.9)

5 (14.3)

0 (00)

0 (00)

Conventional

13 (37.1)

19 (54.3)

2 (5.7)

1 (2.9)

0 (00)

0 (00)

E-learning

4 (11.4)

19 (54.3)

9 (25.7)

3 (8.6)

0 (00)

0 (00)

Conventional

10 (28.6)

22 (62.9)

3(8.6)

0 (00)

0 (00)

0 (00)

E-learning

12 (34.3)

20 (57.1)

3 (8.6)

0 (00)

0 (00)

0 (00)

7

8

9

10

The films or images had the required quality.

The images and films were used appropriately.

The theme of the program was attractive and interesting.

The program was efficient to increase proficiency.

Conventional

11 (31.4)

22 (62.9)

1 (2.9)

1 (2.9)

0 (00)

0 (00)

E-learning

10 (28.6)

22 (62.9)

3 (8.6)

0 (00)

0 (00)

0 (00)

crosoft Word or Excel) and every one with a slight familiarity with the Internet can use it.
Buckley (28) believed that easy access to educational
content via the Internet is an important factor enhancing
learning ability. Woelber et al. reported that using an easy
software increased the test score of learners about aggressive periodontitis compared to the use of the complex software.
Also, independence in use of this modality results in
increasing popularity and positive feedbacks. Billings et
al. (29) reported a significant association between satisfaction with instruction and easy use.
In use of the CME system, learning occurs independently. Although some believe that the process of elearning is mechanical and senseless and lacks efficient interaction between students and instructors (30), the high
satisfaction rate obtained in this study contradicted this
belief. Assessment of the satisfaction of learners is another method to evaluate the efficacy of online educational courses (20). The current results indicated that 91.4%
of cases in the e-learning and 91.5% in the conventional
education group believed that these programs obviated
their occupational needs; 88.6% in the e-learning and 97.1%
in the conventional group believed that the objectives of
the programs were compatible with their occupational
needs. Over 91.5% in the e-learning and 94.3% in the con4

Analysis

Completely Agree

0.33

0.23

0.18

0.51

0.09

0.38

0.03

0.87

0.56

ventional instruction group believed that their proficiency
improved after their participation in the course. The current results also showed that 91.4% of the e-learning and
91.5% of the conventional instruction group believed that
content of the program was appealing to them. Evidence
showed that electronic learning is enjoyable and motivating for learners (30, 31). McDonald (32), De Muth and
Bruskiewitz (33), and Mathur and Stanto (34) compared
e-learning, traditional instruction, and other educational
methods (audio-conference) and concluded that participants were more interested in computer-based learning.
In the current study, satisfaction rate of the e-learning
group was similar to that of the conventional group for all
questions except for clarity of topics (satisfaction rate on
this topic was higher in the conventional group). This difference may be due to the greater familiarity of learners
with the lecture-based method of instruction. On the other
hand, despite the fact that educational content of the system was peer reviewed by experts, some modifications may
still be required for further clarity of the topics.
Zolfagahry et al. stated that combining traditional instruction and e-learning would result in higher satisfaction of students and teachers (35). Ruiz et al. emphasized that electronic instruction should not replace classroom teaching and should only be used as a supplement
to other conventional instructions (12). Hashemi KamanInterdiscip J Virtual Learn Med Sci. 2018; 9(1):e11274.
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gar et al. in 2016 suggested e-learning as an adjunct tool for
instruction of general dental curricula since this modality resulted in relative satisfaction of students, changed
their attitude, enhanced their diagnostic ability and resulted in efficient treatment planning for dental discolorations (36). Considering the limitations of educational
research, this study had a quasi-experimental design. Since
we could not randomly assign learners to the 2 groups, for
making the groups more homogenous, those reporting a
history of previous participation in the same course were
not included. On the other hand, due to pre-test sensitivity bias, the study was performed with an interventional
design with a control group and only compared the posttest score and satisfaction rate of the 2 groups. For this
reason, in short duration educational programs, holding
pre-test creates pre-test sensitivity, therefore in this semiexperimental study, only a post-test was designed (37).
Since traditional lecture-based continuing education
courses require allocation of time, a specific location for
holding classes and physical participation of learners, designing electronic courses for dentists, and evaluation of
their efficacy seem necessary. Since the current results
indicated similar efficacy of e-learning and conventional
instruction and considering the costly and time consuming nature of class-room-based instruction, authorities of
medical universities, especially dental schools, must be encouraged to offer these courses online. The current results
provided some information about the pitfalls and perspectives of e-learning and its application for continuing education.
According to the limitations of this study, it could be
concluded that electronic instruction can be as effective
as traditional lecture-based instruction for dental continuing education at least for the topic of a single discolored
tooth.
To benefit from the advantages of e-learning, such as
saving time, cost and educational environment and also to
benefit from expert instructors, e-learning can be used as
an adjunct to class-room teaching and its efficacy must be
evaluated in future studies for use in other medical fields.
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