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Aims Determining the effective factors in the use of e-learning among students can be useful
in providing appropriate and practical solutions to increase the use of e-learning. Therefore,
this study aimed to determine the factors related to the behavior of using e-learning among
medical university students using the technology acceptance model (TAM) as a conceptual
framework.

Instrument & Methods This cross-sectional study was conducted among 425 students of
Hamadan University of Medical Sciences who were selected by stratified random sampling.
The data collection tools included a questionnaire, including demographic data and TAM
constructs. The data were analyzed in SPSS 23 software using one-way analysis of variance,
independent t-test, Pearson correlation coefficient, and linear regression analysis.

Findings The age range of participants was between 18 and 54 years with an average
age of 24.2+3.96 years. The history of participating in e-learning classes was significantly
related to all the constructs of the TAM (p<0.05). Also, undergraduate and graduate students
had a significantly more positive attitude, higher perceived usefulness, and more usage
intention and behavior concerning e-learning than professional doctorate students (p<0.05).
Attitude ($=0.394), perceived usefulness ($=0.313), and external variables ($=0.196) were
respectively the strongest predictors of intention to use e-learning (p<0.05). The intention
of e-learning usage directly and significantly predicted the behavior of using it ($=0.483,
p<0.05).

Conclusion The TAM constructs predict the behavior of using e-learning among students.

Keywords Education, Distance; Educational Technology; Education, Medical; Behavior
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Introduction
In recent years, the use of modern technologies in

medical education has expanded greatly [l
Electronic learning (e-learning) includes using
information, communication, and technology

interventions in the education-learning process [2.
Learning, behavioral, and cognitive theories strongly
support the adoption of e-learning in higher
education as it transcends the boundaries of time and
space while promoting the leading role of students in
the learning process [3-5. Some reviews suggest that
e-learning compared to face-to-face education,
allows students to review the content as often as
necessary and at a suitable speed; thus, it has had a
positive impact on their learning process [6:71. Co et al.
in a systematic review reported that e-learning
pedagogical approaches would improve students'
enthusiasm and performance in learning complex
medical procedures, such as surgical skills [Bl. E-
learning also increases the efficiency of the education
process by increasing the quality of learning, easy
access to a large amount of information, reducing
educational costs, and improving the accuracy of
course contents [°.

However, individual, technological, cultural,
environmental, and pedagogical barriers develop
some challenges in the way of implementation and
adoption of e-learning in an academy as the
effectiveness of learning through e-learning depends
on the characteristics of the student, design of the
teaching method, success of the student in coping
with technical problems, and the experience and skill
of working with computers [10.111, On the other hand,
e-learning has its limitations as it may not be a
suitable substitute for teachers, human relationships,
and face-to-face communications [12]. Considering the
low costs of e-learning, infrastructural capacity,
cultural acceptance, and the start of the COVID-19
pandemic, establishing e-learning in medical
universities in Iran seemed logical [13].

The technology acceptance model (TAM) presented
by Davis et al. is used to explain a predictive model
for the use of e-learning among students. The
constructs of this model include perceived
usefulness, perceived ease of use, external variables,
attitude, and behavioral intention. In the TAM,
external variables are suggested as the basis for
tracking the effect of external factors, which affect
two main internal beliefs, perceived usefulness and
ease of use from the individual's point of view. At the
same time, behavioral intention, the effect of
perceived ease of use, and perceived usefulness on
the dependent variable mediate the use of technology
[14], Several studies based on this theory have been
conducted to predict e-learning utilizing behavior [15-
17],

The present study was done to identify factors
affecting the use of e-learning among students to
provide a practical solution to promote e-learning
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utilization and to improve the quality of education at
medical universities.

Instrument and Methods
This cross-sectional study was conducted among 425
students of Hamedan University of Medical Sciences
in 2022. Considering alpha of 5%, "d" equal to 0.05,
test power of 80%, and 10% bias in questionnaires,
the sample size was estimated to be 425 people using
the following formula:

7! a
N = dzz P(1-P)
The sampling method of our study was stratified
random with proportional allocation. After
coordinating with the faculty officials and receiving
the number of students of each faculty, the quota of
each faculty, (with taking into account the number of
students of that faculty, to the total students of the
university) was determined. Further, by extracting
the list of students, the study participants were
selected randomly and entered the study. The
inclusion criteria were the age of at least 18 years old,
studying at the Hamedan University of Medical
Sciences, and willingness to participate in the study.
The exclusion criteria were physical and mental
illnesses that caused the inability to answer
appropriately, questionnaires with incomplete and
distorted data, and the unwillingness of students to
continue participating in the study.
Data were collected using questionnaires made based
on the researcher’s previous study and by self-report
method. The validity and reliability of these
questionnaires were checked and confirmed. The
content validity index was 0.79 and the content
validity ratio was 0.62. Reliability using Cronbach's
alpha coefficient showed the internal correlation of
the questions of each construct as follows: attitude:
0.77, perceived usefulness: 0.72, perceived ease of
use: 0.68, and external variables: 0.71.
This questionnaire included two sections, the first
section was about demographic variables, including
age, sex, school, marital status, field of study, degree,
duration of study, and history of participation in e-
learning-related classes or workshops, and the
second section was related to the constructs of the
TAM. Individual attitudes toward using e-learning
included 11 specific questions with a rating scale of
1-5 options and the range of scores that can be
obtained was between 11 and 55, and a higher score
indicated a positive attitude toward the use of e-
learning. The perceived usefulness of using e-
learning had five specific questions with a rating scale
of 1-5 options and the range of scores that can be
obtained was between 5 and 25, and a higher score
indicated a high understanding of the usefulness of
using e-learning. The perceived ease of using the e-
learning also included four specific questions with a
scale of 1-5 options and the range of scores that can
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be obtained was between 4 and 20, and obtaining a
higher score indicated a high understanding of the
ease of using e-learning. The external variables
related to the use of e-learning included four specific
questions with a rating scale of 1-5 options and the
range of scores that can be obtained was between 4
and 20; obtaining a higher score indicated the
presence of external variables that facilitate the use
of e-learning. Behavioral intention to use e-learning
had one specific question with a rating scale of 1-5
options that evaluated the intention of behavior in
the future. Also, the behavior of using e-learning had
three specific questions with answers yes/no.

Data were analyzed by SPSS 23 statistical software
using one-way analysis of variance, independent t-
test, Pearson's correlation coefficient, and linear
regression analysis.

Findings

The age range of the participants was between 18 and
54 years with an average age of 24.2+3.96 years.
Sixty-six percent of them were in the age group of 21
to 25 years and 18.8% were in the age group of 26-30
years. Also, 56% of the participants were male. Other
demographic information of the participants is
presented in Table 1.

Tablel. Demographic data of participants

Variable No. (%)
Gender

Male 238 (56)
Female 187(44)
Age (year)

Under 20 42 (9.9)
21to 25 281 (66.1)
26 to 30 80 (18.8)
Above 30 22 (5.2)
Education

Undergraduate 192 (45.2)
Graduate 45 (10.6)
PhD 8(1.9)
Professional doctorate 180 (42.4)
Marital status

Single 318 (74.8)
Married 107 (25.2)
History of participation in e-learning workshops

Yes 280(65.9)
No 145(34.1)
Familiarity with e-learning level

Very low 22 (5.2)
Low 40 (9.4)
Some deal 196 (46.1)
High 156 (36.7)
Very high 11 (2.6)
Desire to participate in e-learning workshops

Yes 330 (77.6)
No 95 (22.4)

Among the TAM constructs, external variables in e-
learning had the highest frequency and favorable
status with 82.1% of the average score of the
maximum obtainable score. Also, the status of
attitude, perceived usefulness, perceived ease of use,
and behavioral intention constructs were evaluated
in a relatively favorable state. In terms of behavior,
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86.8% of students used software related to e-learning
and social networks to prepare and present the
content of courses. The relationship between the
demographic variables of the participants and the
TAM constructs is presented in Table 2.

There was a significant relationship between attitude
and perceived usefulness and educational level,
marital status, and experience of participating in e-
learning workshops (p<0.05). Married students with
a history of participating in e-learning workshops
had a more positive attitude and perceived the
usefulness of using e-learning. Also, the results of
Tukey’s test showed that undergraduate and
graduate students had a significantly more positive
attitude and perceived usefulness compared to
professional doctorate students. There was a
significant difference in the mean score of perceived
ease of use of e-learning among the participants
regarding educational level and experience of
participating in e-learning workshops (p<0.05) so
that students with experience of participating in e-
learning workshops and Ph.D. students significantly
reported greater perceived ease of use. Also, there
was a significant difference in the average score of
external variables effective in e-learning in relation to
participation in the e-learning workshop (p<0.05) so
that the students who participated in the workshop
had a better understanding of the external variables
effective in e-learning. There was a significant
difference in the average score of the intention to use
e-learning of the participants in the study in relation
to variables, such as educational level, marital status,
and experience of participating in the educational
workshop (p<0.05). Married students with a history
of participating in e-learning workshops significantly
reported more intent to use. Also, the results of
Tukey’s test showed that undergraduate and
graduate students had significantly more intention to
use e-learning compared to professional doctorate
students. There was a significant difference in the
average score of the behavior of using e-learning of
the participants in the study in relation to variables,
such as educational level and experience of
participating in e-learning workshops (p<0.05) so
that students with experience of participating in e-
learning workshops reported significantly more
usage behavior. Also, the results of Tukey’s test
showed that undergraduate and graduate students
had significantly more behavior of using e-learning
compared to professional doctoral students (p<0.05).
Attitude ($=0.394), perceived usefulness ($=0.313),
and external variables affecting e-learning ($=0.196)
were respectively the best predictors of intention to
use e-learning. Also, these constructs explained
53.8% of the variance of changes in behavioral
intention (R?=0.538). The construct of behavioral
intention (B=0.483) was also a predictor of the
behavior of e-learning usage and justified 23.3 % of
the variance of behavior changes (R2=0.233).
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Table 2. Mean scores of the TAM constructs toward e-learning based on demographic variables

Attitude Perceived usefulness Ease of use External variables Intention to use Behavior of use
Gender
Male 38.01+7.9 19.09+3.7 15.17+2.5 17.03+1.71 11+2.1 2.54+0.8
Female 36.55+8.3 18.35+4.1 14.74+¥29 17.30+1.68 10.98+2.4 2.47+0.9
p-value 0.069 0.054 0.113 0.106 0.958 0.364
Education
Undergraduate 38.77+7.7 19.48+3.6 15.23+2.5 17.20%£1.29 11.42+1.8 2.64+0.7
Graduate 40.62+6.8  20.04+2.7 15.56+2.6  17.04+1.22 11.49+1.7 2.71+£0.7
PhD 38.38+5.6  19.38+3.2 16.13+1.8  15.88+3.09 11.01+2.8 2.63%0.7
Professional doctorate 35.02+8.4 17.66+4.1 14.52+2.9 17.18+2.07 10.41+2.6 2.31+0.9
p-value 0.001* 0.001* 0.019* 0.185 0.001* 0.001*
Age (year)
Under 20 35.69+6.4 18.88+3.5 14.74+3.1 17.21+1.58 11+1.9 2.48+0.8
21to 25 37.48+8.2 18.69+4.1 14.81+2.8 17.17+1.79 10.99+2.3 2.54+0.8
26 to 30 38+8.6 18.73+3.4 15.48+2.2 17.06+£1.39 10.80+2.3 2.49+0.8
Above 30 36.82+8.6  19.64+4.2 15.73+2.8 17.09+1.95 11.68+2.3 2.18+0.9
p-value 0.494 0.743 0.129 0.956 0.462 0.291
Marital status
Married 39.46+7.9 19.61+3.5 15.11+2.8 17.22+1.35 11.50+2.1 2.54+0.8
Single 36.66+8.1 18.49+3.9 14.94+2.7 17.12+1.81 10.82+2.3 2.50+0.8
p-value 0.002* 0.007* 0.570 0.595 0.005* 0.468
History of participation in e-learning workshops
Yes 39.18+7.8 19.31+3.5 15.47+2.2 17.01£1.57 11.27+2.2 2.64+0.7
No 33.86+7.5 17.71+4.2 14.03+3.3 17.43+1.91 10.45+2.3 2.25+0.9
p-value 0.001* 0.001* 0.001* 0.019* 0.001* 0.001*

*Significant at p<0.05.

Discussion

In the present study, it was found that married people
and people with a history of participating in classes
related to e-learning had a more positive attitude and
a higher perceived usefulness score toward e-
learning. One of the reasons can be the interference
of married life with people's education so that e-
learning provides the opportunity to study at home
and improves their attitude toward e-learning. E-
learning also provides the possibility of studying at
the same time as employment for married people and
makes the benefit of using e-learning more noticeable
than face-to-face education. On the other hand,
students who had a history of participating in e-
learning classes or workshops also had a more
positive attitude and a higher perceived usefulness
score toward e-learning. It seems that participation
in classes related to e-learning, in addition to training
students in order to take advantage of the capacities
of e-learning, changes their negative attitude by
removing ambiguities and misconceptions regarding
e-learning.

Xing et al. in 2020 assessed 534 nurses from eight
hospitals and revealed that nurses who had no
previous experience or background in e-learning had
a more negative attitude toward starting e-learning
and using educational platforms. Also, nurses who
were married were more familiar with computers
and worked in urban hospitals had more positive
attitudes and perceived usefulness towards e-
learning [18l. In the present study, undergraduate and
graduate students had a more positive attitude and a
higher perceived usefulness score toward e-learning
than professional doctorate students. One of the
reasons is that medical and dental students need to
learn through attending clinical centers to recruit
their knowledge more actively. Also, to learn how to
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manage patients, medical students need to closely
observe the course of illness, treatment, and recovery
in patients and follow how doctors manage the
disease daily. This is truer for dental students who
rely on practical training in addition to theoretical
courses.

In this regard, our study was in the same direction as
Samra et al.'s study, which was conducted in 2021 in
India on 2319 dental students to investigate their
attitude toward e-learning during the COVID-19
pandemic. In this study, 69.6% of students preferred
face-to-face education over e-learning education. The
most important causes of students' reluctance and
negative attitude and their lower perceived
usefulness score toward e-learning were the
difficulty in adapting to new educational methods
and the less interaction with patients and professors
in e-learning [19]. In our study, those who had a history
of participating in classes or workshops related to e-
learning had a higher perceived ease score than the
rest of the students, which shows that teaching how
to use prerequisite tools for e-learning plays an
important role in understanding ease of use.

In a cross-sectional study conducted by Venkatesh et
al. in 2000 entitled “Determinants of perceived ease
of use: Integrating control, intrinsic motivation, and
emotion into the technology acceptance model”, it
was found that the experience of using e-learning
over time increases the perception of its ease of use
and this can be achieved through participation in
relevant classes and workshops [20l. Internet speed,
the existence of infrastructure related to e-learning,
and the user's familiarity with software related to e-
learning are among the external variables that
influence the behavior of using e-learning. In the
present study, married people and people who had a
history of participating in classes related to e-
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learning mentioned the intention to use e-learning
more significantly than other groups.

This finding is consistent with Thapa et al's study,
which was conducted in 2021 entitled “Nursing
students’ attitude on the practice of e-learning: A
cross-sectional survey amid COVID-19 in Nepal”. In
this study, 67.7% of students agreed with the use of
e-learning for married students instead of attending
classes [21. It seems that students trained in the field
of e-learning intend to use e-learning to apply their
training more than people who have not received
training in this field. On the other hand, our study
showed that students trained in the field of e-learning
obtained a higher score in the behavior of using e-
learning than other groups. Also, undergraduate and
master's degree students had higher usage behavior
scores than professional doctoral degree students.
One of the reasons can be the nature of
undergraduate and master's courses so that a greater
number of courses, unlike the professional doctorate
level (especially the final years of study at this level),
rely on theoretical sciences, and the teaching and
learning of these courses are done more easily and
effectively through electronic education.

In a multicenter cross-sectional study on 1328
students studying health sciences from 11 countries
in 2020, 40% of students found e-learning useful for
learning theory courses, while more than 64% of
students found e-learning not useful for learning
clinical and practical skills. It should be noted that
91% of the students participating in this study were
professional doctorate students [22]. However, studies
have also shown that medical students have
welcomed the integration of traditional methods and
patient-centered e-learning to learn skills and have
evaluated it as a positive change in the direction of
education [23.24], [n this multicenter study, it was also
determined that students who had a history of
participating in more sessions of e-learning
significantly expressed a better attitude and
experience of using e-learning [221.

We found a positive correlation between attitude,
perceived usefulness, and perceived ease of use. Also,
there was a positive correlation between the three
mentioned components and the intention to use e-
learning. These findings are compatible with those
Ajzen [25], Davis et al. [26], Dillon and Morris [27], Park
(28], Selim [29], and Khorasani et al. 30 reporting that
students' attitude toward e-learning depends on
perceived ease of use and perceived usefulness.
Attitude is directly associated with the intention to
use e-learning in students.

We found that attitude, perceived usefulness, and
external variables were respectively the most
important predictors of students' intention to use e-
learning, and the intention to wuse e-learning
predicted the behavior of using it. In this respect, our
result was consistent with that of Khorasani et al.
who investigated the factors influencing the
acceptance of e-learning among students of the

Health Education and Health Promotion

Rabiei et al.
Tehran University of Medical Sciences based on the
TAM. In this study, attitude and perceived usefulness
were respectively the strongest predictors of the
intention to use e-learning among those students, and
intention to use of e-learning was the only variable
that strongly predicted the behavior of using e-
learning [301.
According to the TAM, behavioral intention is a
function of attitude, perceived usefulness, and
external variables. However, in this model, unlike our
finding, perceived ease is also a predictor of
behavioral intention [4l. A justifying reason is that the
use of virtual education tools is easy for the students
of Hamedan University of Medical Sciences due to the
completion of courses related to e-learning in
students' curricula. Our study was consistent with
Hussein's study in terms of the correlation between
the TAM constructs and behavioral intention and the
predictive power of attitude for behavioral intention.
In this study, which was conducted in Malaysia on
151 students using a standard questionnaire based
on TAM, there is a positive correlation between
attitude, perceived usefulness, and behavioral
intention, and attitude was the strongest predictor of
behavioral intention to use e-learning among
students [31],
We also found that married students intended to use
e-learning more than unmarried students, but the
behavior of using e-learning was not much different
between married and unmarried students. One
interpretation can be that the external conditions for
moving from the intention to use e-learning to the
behavior of using e-learning for married people are
not provided. The behavior and use of e-learning was
significantly higher in undergraduate and graduate
students. Due to the nature of their field of study,
undergraduate and graduate students use e-learning
more than professional doctoral students who are
generally studying in clinical environments. In the
present study, the history of participation in classes
and workshops related to e-learning was significantly
related to all the constructs of the TAM and the
intention and behavior of using e-learning.
The results of the present study showed that
providing e-learning classes and workshops could
have a positive effect on the constructs of the TAM,
especially the behavioral intention to use e-learning
and usage behavior. Several studies have been
conducted regarding training and its role in the
development and adoption of technology in an
organization, which all emphasize the necessity of
training target groups before introducing and
developing new technology in the organization [32-39,

Conclusion

The constructs of the TAM predict the behavior of
using electronic education among students, which
indicates planning to improve the constructs of this
model ultimately leads to the improvement of
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behavioral intention and the behavior of using
electronic education in students.
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