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ABSTRACT
Background: Healthcare workers are frequently too preoccupied 
with their jobs to attend regular educational sessions. E-learning is 
one of the most effective ways to empower healthcare workers and 
better utilize their skills. In the present study, we aimed to measure 
the correlation between the attitude toward E-learning and teaching 
effectiveness through self-assessment after the E-learning courses 
for healthcare staff.
Methods: In this cross-sectional study, all the healthcare staff working 
in Bushehr urban healthcare center, Bushehr, Iran, were enrolled via 
the census sampling method from April to June 2019 (n=219). The 
topics covered in the E-learning courses were poisoning, introduction 
to the pre-hospital management system, occupational risks, infection 
control, and psychological wellbeing. We used the Attitude toward 
E-learning questionnaire, consisting of 20 questions, in addition to 
Self-assessment of Teaching Effectiveness questionnaire, comprising 
35 questions. SPSS software version 21 was utilized for data analysis. 
Results: Overall, 102 (46.6%) men and 117 (53.4%) women were 
enrolled in the study. The total mean score of the attitude toward 
E-learning on-the-job courses was 62.86±6.14 and the total mean 
score of self-assessment of teaching effectiveness was 115.4±26.75. 
According to the obtained results, there was a weak, positive, 
significant correlation between these two scores (r=0.20, P=0.003). 
The mean score of the attitude toward E-learning on-the-job courses 
was significantly lower in the high-educated staff in comparison 
with that in the other staff (P<0.001).
Conclusion: We observed a higher score for attitude toward 
E-learning on-the-job courses among the health care staff compared 
with the score of self-assessment of teaching effectiveness. In order 
to create a positive attitude in employees about virtual courses, 
policymaking can contribute to increasing the effectiveness of those 
courses and improving employee performance.
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Introduction 
E-learning has become a necessary 

component of medical education in recent 
years. Although different people have varied 
interpretations of the term “E-learning,” 
it simply refers to the use of technology 
for educational purposes (1). A series of 
training activities employing an electronic 
technology, such as audio, video, computer, 
or network, is referred to as e-learning. 
Smart and active learning may lead to 
changes in teaching, as well as social 
progress and the stabilization of information 
and communication technologies (2).

Healthcare workers are busy at their 
workplaces and cannot usually participate 
in conventional educational programs (3). 
E-learning is one of the alternatives for 
educationally empowering this demographic 
and better utilizing their potential. Because 
training things are compiled once and 
utilized frequently in numerous places, this 
development would be extremely beneficial 
to saving time and money (4). A number 
of studies have shown that E-learning is as 
effective as conventional training and even 
more efficient, and learners are satisfied 
with their education (5). These approaches 
have the advantages of being available at 
any time and in any location, lowering 
training expenses, increasing flexibility, and 
coordinating with job tasks while providing 
practical and fulfilling training (6-8). Many 
organizations have recently been drawn to 
these benefits (9, 10).

Tensions and stress are common when new 
technologies are implemented, and E-learning 
is no different (1). When their tutors do not 
provide feedback, students may feel anxious 
and perplexed; they may also confront 
ambiguous instructions. However, not being 
concerned about technology’s drawbacks 
can lead to a more positive attitude among 
students and a better level of satisfaction with 
this method of instruction. (11). 

Assessing training effectiveness means 
determining how training improve the staff’s 
skill to do their duty in an organization (12). 
Moreover, self-assessment is essential in 

the majority of evaluation systems and is a 
practical step that can measure participants’ 
reactions to training effectiveness (13). In 
this regard, Ward et al. suggested that self-
assessment is the capability of precisely 
assessing one’s strengths and weaknesses (14). 

There are certain papers in which the 
researchers investigated E-learning as an 
intervention and assessed the participants’ 
knowledge and satisfaction considering the 
E-learning program. Abendroth et al. showed 
that designing a self-studying E-learning 
module for last-year medical students based 
on real cases increased the score of their self-
assessment in decision making (15). In the 
study of Kang et al., an E-learning program 
about asthma guidelines improved the 
awareness of the participants about asthma 
management (16). Furthermore, a randomized 
controlled trial conducted by Kulier et al. 
revealed that E-learning was relatively as 
effective as the lecture-based course, and the 
change in attitude was not different between 
the two groups (17). The use of technological 
advancements in medical education, 
especially E-learning, has increased over 
the recent years (18, 19); thus, assessing 
the level of effectiveness and users’ attitude 
about this educational methodology is of great 
importance. To the best of our knowledge, 
there is scarce evidence concerning the 
association between the attitude of healthcare 
staff toward E-learning on-the-job courses 
and their self-assessment effectiveness of 
these programs in Iran. Therefore, this study 
aimed to measure the relationship between 
the attitude toward E-learning and teaching 
effectiveness through self-assessment among 
healthcare staff.

Methods 
Study Design, Setting, Participants, and 
Sample Size 

Eligible subjects in this cross-sectional 
study comprised healthcare staff working in 
Bushehr urban healthcare center, Bushehr, 
Iran. The study samples included all the 
healthcare staff taking continuous professional 
development courses from April to June 2019 
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(n=219). They were enrolled to the study using 
the census method. The inclusion criteria 
were participating in E-learning on-the-job 
courses at least once, willing to participate 
in the research, and living in Bushehr, Iran. 
Unwillingness to continue collaborating in 
the study was the exclusion criteria. All the 
staff accepted to fulfil the questionnaires, and 
no missing data were observed in the returned 
questionnaires

Variables and Measurements 
Two paper-based questionnaires were used 

in this study, which took a total of about 15 
minutes to be completed. The first one was 
the Attitude toward E-learning questionnaire, 
designed by Vatan-parast et al.; it consists of 
20 questions about attitude in three domains, 
namely 1) the importance of E-learning, 2) 
enjoying this type of education, and 3) anxiety 
during the education. The participants were 
asked to rate each item based on the lowest 1 
(strongly disagree) to the highest 5 (strongly 
agree). This questionnaire’s validity and 
reliability were determined in the study of 
VatanParast. with a content validity index 
of 0.93 and a Cronbach’s alpha of 0.85. The 
attitude is considered positive if the mean 
score of all the questions is over 60. For each 
item, the mean score of above 3 is deemed to 
be positive (20). 

Secondly, Self-assessment of Teaching 
Effectiveness questionnaire was completed 
by the healthcare staff. This questionnaire 
contains 35 questions about learning new 
concepts in a healthcare system and their 
effectiveness. Its validity and reliability were 
confirmed in the study of Fathi Vajargah 
with an Cronbach’s alpha of 0.86 for the 
students and 0.92 for the faculty members. 
The participants were asked to rate each item 
based on the lowest 1 (low effectiveness) to the 
highest 5 (excellent effectiveness). The scores 
between 35-70 were considered low, 71-105 
moderate, and over 105 were considered to 
be of excellent effectiveness (21).

Statistical Methods
Descriptive statistics, including Mean±SD 

and percentage, were calculated. Additionally, 
the Pearson correlation coefficient, 
independent sample T-test, one-way ANOVA, 
and LSD test were employed for statistical 
analysis. A P-value<0.05 was considered to 
be significant. We analyzed the data via SPSS 
version 21. 

Results
The findings showed that 102 (46.6%) were 

men and 117 (53.4%) were women. The mean 
work experience was 18±8 years and the 
mean age of the participants was 31.6±3.18 
years. Table 1 represents the demographic 
characteristics of the study subjects.

Table 1: Demographic characteristics of the 
participants in the study
Variables* Frequency (%)

N=219
Sex
Men 99 (46.5)
Women 114 (53.5)
Marital status
Single 47 (21.9)
Married 168 (78.1)
Educational level
Diploma or below diploma 7 (3.3)
Associate degree 14 (6.6)
Bachelor’s degree 83 (39.3)
Masters of science (MSc) 93 (44.1)
Doctorate or higher degree 14 (6.6)
*There were a few data missing in some 
characteristics

Generally, 144 (65.8%) subject reported 
that the effectiveness of on-the-job virtual 
courses was high while 64 (29.2%) and 11(5%) 
expressed that the effectiveness of these 
courses was moderate and low, respectively. 
The mean score of the Attitude questionnaire 
was 62.86±6.14 from 100, and that for 
Self–assessment of Teaching Effectiveness 
questionnaire was 115.4±26.75 from 175. 
The mean scores of both questionnaires 
were at a reasonable and positive level. 
Furthermore, a positive correlation existed 
between the attitude toward E-learning and 
self-assessment of teaching effectiveness 
(Pearson r=0.20, P=0.003).
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As shown in Table 2, there was no 
statistically significant relationship between 
sex and attitude toward E-learning (P=0.324). 
The relationship between the attitude to 
E-learning and the educational level of 
the healthcare staff indicated a significant 
difference in terms of the points of view 
of personnel with different educational 
degrees (P<0.001). We performed LSD test 
to find the degree of the differences. The 
test results illustrated that those holding a 
diploma and post-diploma degree had more 
positive views than those with higher degrees. 
Marital status and attitude toward E-learning 
had a significant correlation (P=0.044) and 
the married participants had more positive 
attitudes compared to the unmarried ones. 

Discussions 
The findings demonstrated a substantial 

positive association between the participants’ 
views about E-learning and their self-
evaluation of its efficacy. Furthermore, our 
study showed that the mean score of attitude 
toward virtual on-the-job courses was lower 
among the staff with higher-level education in 
comparison with that in the other staff. 

Students’ attitudes, motivation, and 
acceptance of this teaching style have all 
been shown to be influenced by E-learning, 
according to research (22, 23). Karanjam et 

al. observed increases in dentistry students’ 
knowledge and attitudes following E-learning 
training (24). Furthermore, the study done 
by Al-Omari and Salameh indicated that 
undergraduate students’ perceived value 
outperformed traditional learning. Male 
students viewed E-learning as more positive 
in the study described (25). These results were 
in line with those of our study. On the other 
hand, Borhani et al. revealed that although 
both virtual and conventional education 
could increase the knowledge among nursing 
students, the mean attitude score of the nurses 
in the conventional education group was 
higher in comparison with that of the virtual 
education-receiving nurses (26).

E-Learning courses combine a variety 
of educational methods, materials, and 
tools to help users learn certain skills and 
abilities (27); Students, for example, can 
readily communicate with their teachers 
and coworkers via social media and online 
communication platforms. Students can 
grasp and learn more in-depth and effectively 
through the usage of instructional multimedia 
than they could through traditional education. 
These elements would assist students in 
immersing themselves in the educational 
process and improving their learning (28).

These elements may play a key influence 
in improving students’ attitudes toward 

Table 2: Association between the attitude toward E-learning on-the-job courses and self-assessment 
of teaching effectiveness with the participants’ demographic carasteristics
Varable Attitude toward 

E-learning on-the-
job courses
(mean±SD)

P value Self-assessment 
of teaching 
effectiveness
(mean±SD)

P value

Sex
Men 63.37±6.26 0.324 117.9±25.3 0.250
Women 62.53±6.09 113.7±28.2
Marital status
Single 61.27±5.80 0.044 113±31.4 0.467
Married 63.32±6.21 116.2±25.4
Educational level
Diploma or below diploma 67.28±7.49 <0.001 136±7.82 0.213
Associate degree 68.57±3.58 122.3±6.02
Bachelor’s degree 62.49±6.56 114.1±2.71
Master’s of science (MSc) 62.53±5.65 115.4±3.08
Doctorate or higher degree 60.14±4.40 109.5±6.92
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E-learning. Educational programs would 
be more productive and successful if 
learners had a positive attitude (29). The 
results of this study revealed a substantial 
positive association between health care 
employees’ attitudes about E-Learning and 
their evaluation of its usefulness. According 
to Cidral et al., people’s attitudes toward 
E-learning can influence their level of success 
(30). According to Chong et al. E-learning has 
a favorable and significant impact on learners’ 
attitudes toward this educational modality. 
Using an interactive and adaptable strategy 
can help excite students and give them a great 
impression of educational programs (31). 
Another study found that students’ attitudes 
toward E-learning have a substantial impact 
on their achievement in this environment (32).

We also considered the demographic 
elements that could influence the study’s 
outcomes, such as age, gender, and educational 
level. The educational level of the health 
workers showed a substantial association with 
their perceptions of E-learning, according to 
the findings. Furthermore, people with lower 
levels of education had more positive attitudes 
than those with greater levels of education. 
Despite the academic level, the rapid rise 
of E-learning and mobile technologies has 
raised interest in employing these methods. 
People with lesser levels of education are 
more inclined to use E-learning courses, 
according to studies. This disparity could be 
due to different expectations from E-learning 
in different contexts, particularly among 
health care personnel. It could be due to 
their drive to learn more about their medical 
specialty (33). Moreover, this difference can 
be due to the difference in staff expectations 
of on-the-job courses among the staff in 
medical universities; for instance, the staff 
with a higher level of education, including 
MSc and PhD, prefer to receive more 
practical and specialized trainings than on-
the-job courses, which require activity and 
experience in a real educational environment, 
such as clinics and laboratories. On the other 
hand, staff with lower-level university degrees 
typically receive general on-the-job courses; 

accordingly, virtual education could be more 
suitable.

One of the work’s strengths is its focus 
on E-learning, which is one of Iran’s and the 
Eastern Mediterranean Region’s research 
goals (34). Furthermore, in Iran, integrating 
health and medical education might create 
an outstanding atmosphere for utilizing the 
university’s power to educate healthcare 
professionals (35). 

Limitations and Suggestions
There were a number of limitations in this 

study. Primarily, we used self-evaluation to 
assess teaching efficacy, which may not be as 
reliable as an objective assessment. Secondly, 
this was a single-center study; therefore, 
the authors could recommend designing 
multi-center studies in order to achieve 
more generalizable results. Addittionally, 
the effects of the field on the activity of the 
staff and the level of their academic degrees 
were not considered in this study due to the 
small sample size. Hence, the authors could 
recommend conducting further research 
with a larger sample size and controlling 
probable confounding factors, such as the 
staff’s occupational fields and their academic 
degrees. Finally, further interventional studies 
and systematic reviews could be suggested in 
this field. 

Conclusion
Overall, this research proved that paying 

attention to teaching, improving human 
resources, and productivity enhancement 
contribute to further efficiency and 
effectiveness. Since E-learning is a new 
approach, in which there is a great deal 
of ambiguity, further research could be 
suggested so that the achievement of medical 
education goals in virtual education would be 
facilitated. Qualitative research could also 
identify the unknown aspects of the method. 
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