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Abstract

Purpose: Biochemistry is one of the basic and difficult courses that teachers have
to spend a lot of time on. With the emergence of new technologies, blended learning
is possible. The aim of the study was to investigate the attitude of dental students
towards e-Learning and blended learning interactive tools.

Method: This quasi-experimental pre-test post-test study was performed on 60
dental students of Shiraz University of Medical Sciences who were selected by
census method. A researcher-made questionnaire including 19 questions on
attitudes toward e-Learning (Attitude about the nature, application, and
consequences) and 9 questions measuring interactive tools on a six-point Likert
scale with a cut-off line of 3.5 were used. The validity of two questionnaires was
confirmed by 10 experts’ views. The reliability of the attitude questionnaire was
0.957 and for interactive tools was 0.91 Cronbach's alpha. Data were analyzed with
SPSS-22 software and paired t-tests, one-sample t-tests, independent t-tests, and
ANOVA.

Findings: The total score of attitude after the intervention was significantly
different compared to the pre-test (P=0.004). In subcomponents; for concept of e-
Learning (P<0.001), and its application (P=0.004) showed a significant
improvement. The most desirable interactive tools of blended learning are podcasts
(M=4.14+1.36), presentation of short lectures (M=4.14+1.52), questions-answers
in the classroom (M=3.94+1.51), and multimedia (M=3.78+1.55) to be
significantly more effective. There is no significant difference was observed in
results by gender, grade, and computer access (P>0.05).

Conclusion: It seems that blended learning using the strengths of face-to-face and
online learning can be a better way of education. In addition, live teacher-student
interactions provide more opportunities for good instruction.
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Evaluation of Dental Students’ Perception of E-Learning and the Effectiveness of
Interactive Learning tools; A Single-group Study of Clinical Biochemistry

Introduction: Biochemistry is one of the basic and difficult courses that teachers have to spend a lot of
time. The biochemistry courses is extensive, teaching time is limited, and there are usually many
students in a class. Therefore, lessons are often presented lecture-style. But the one-way and only
teacher-centered interaction of the lecture method diminishes the active role of the learner in own
learning. With the emergence of new technologies, e-Learning specially blended learning is possible.
One of the most common approaches to blended learning is flipped classroom. In this way, lesson
content is provided to students in various ways such as e-content, educational videos, text and audio
files, and the classroom time is dedicated to actively doing homework, discussing and actively
participating. But for blended learning approaches to be successful, students' attitude towards e-
Learning is very important. Sometimes negative attitudes towards e-learning are caused by the fact that
students do not have practice and experience in this field and have not observed it closely and
practically. The aim of study was investigating the attitude of dental students towards e-Learning and
blended learning interactive tools.

Materials and methods: This quasi-experimental pre-test post-test study was performed on 60 dental
students of Shiraz University of Medical Sciences (SUMS) who were selected by census method. A
researcher-made questionnaire with tow Sub-Questionnaire was used. First part included 19 questions
on attitudes toward

e-Learning (Attitude about the nature, application and consequences) with cut-off line of 3.5. In the
second part, to measure the effectiveness of blended learning tools, 9-question in three areas of e-content
(3 items), Learning Management System (3 items) and face-to-face training (3 items) on a six-point
Likert scale from very much (6) to Very few (1) were designed. The minimum expected score was 3.5.
A score of more than 3.5 means the utility of the tool. The content validity of the questionnaires was
confirmed by 10 experts’ views. The reliability of attitude-questionnaire was 0.957 and for interactive
tools was 0.91 Cronbach's alpha. The period of educational intervention and data collection was in
February 2019 to July 2020. The content of the course was presented in a blended learning method with
a flipped classroom approach. Interactive multimedia was provided to the students at the beginning of
the course. The clinical biochemistry topics in the form of Case Based Learning was discussed in the
forum of the learning management system. In face-to-face classes, only a summary of the material was
presented and the class time was spent mostly on questions and answers. At the end of the semester, a
virtual class was used to solve the problems. After studying multimedia by the students and passing the
study time, the students were quizzed electronically. WhatsApp was used for rapid communication with
the students and notification of the programs. Before the start of the pre-test, the attitude questionnaire
was done, and after about 5 months, the post-test was done. Also, students’ views about blended learning
interactive tools were measured with a post-test. Data were analyzed with SPSS-22 software and paired
t-tests, one-sample t-tests, independent t-tests and ANOVA.

Results and discussion: Finally, 49 of the 60 students who participated in the research completely
answered the pre-test and post-test questions. Among the participants, 20(41%) were famale and
29(59%) were male. The average age of the participants was about 20 years. 31(63%) dormitory
students, 17(35%) lived with family and 1(2%) lived independently. 37(76%) students had access to a
personal computer at home. The total score of attitude after the intervention was significantly different
compared to the pre-test (P= 0.004). In subcomponents; for concept of e-Learning (P<0.001), and its
application (P= 0.004) showed a significant improvement. The most desirable interactive tools of
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blended learning are the podcasts (M= 4.14+1.36), presentation of short lectures (M= 4.14+1.52),
questions-answers in classroom (M= 3.94+1.51) and multimedia (M= 3.78+1.55) to be significantly
more effective. There is no significant difference was observed in results by gender, grade and computer
access (P>0.05). Many researches have shown that e-learning experience can have a positive effect on
improving students' attitudes. Also, most past researches show that the factor of teacher-student
interaction and live communication in the classroom along with electronic interactive tools play a
decisive role in better learning.

Conclusion: It seems that the blended learning methods based on the strengths of face-to-face and
electronic methods can be an effective way to present courses. But along with electronic tools and
methods, establishing direct and live interactions between teacher and students provides a more
complete opportunity to provide education. In basic science courses, due to the difficult nature,
voluminous, and dense content, there is always the possibility of not covering the content of the course
in the limited time. On the other hand, only dealing with the content reduces the possibility of live
interactions, question and answer, and reasoning, hence the hybrid approaches, especially the flipped
class, by assuring students about receiving electronic content, and establishing the possibility of practice
and repetition, as well as flexibility in adaptation with the time and place of the students, it provides
more favorable conditions for teaching and learning processes.

Keywords: Biochemistry, E-learning, Blended learning, Dentistry, Interaction, Student, Attitude.
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Table 3. The average effectiveness of each blended learning tools from the students' viewpoints
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