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ABSTRACT
Background: The design quality of a virtual program is highly 
instrumental to the success of that program. Accordingly, proper 
curriculum planning in virtual universities necessitates the 
integration of specialized features in the design and codification 
of curriculums. Despite the central role of virtual curriculums in 
higher education, one can hardly find relevant literature on this topic 
in Iran’s medical universities. The present study sought to assess 
the students’ opinions about the features of the curriculum offered 
for virtual programs at Tehran University of Medical Sciences 
(TUMS), in Tehran, Iran. 
Methods: A descriptive survey was performed in the first half of 
2019-2020 academic year. The statistical population included 150 
students attending the virtual programs at TUMS. Among them, 
108 were selected by stratified random sampling and 102 responded 
to the questionnaire. The research instrument was the questionnaire 
for virtual teaching curriculums created by Azizi et al., and its 
reliability stood at 0.90 as measured by Cronbach’s alpha. 
Results: The findings revealed that the students’ opinions about 
the objectives (M=3.97, SD=0.07), content (M=3.10, SD=0.24), 
educational software (M=3.03, SD=0.31), interaction (M=3.18, 
SD=0.34), assessment (M=3.29, SD=0.42) and the overall quality 
of the curriculums (M=3.70, SD=0.39) at TUMS were rated above 
the average score in each category. 
Conclusion: From the students’ perspective, the overall quality 
of the curriculum developed for the virtual courses at TUMS was 
found to be at a desirable level (above average). 
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Introduction
Today educational systems are faced with 

numerous challenges such as fast-paced 
knowledge production (1, 2), intricacies 
of designing a continuing and lifelong 
education system, ever-growing demand to 
enter academia, difficulties in gaining access 
to information and research materials, and 

maintaining a proper status consistent with the 
phenomenon of globalization (3). To overcome 
these challenges, various methods have been 
introduced, the most notable of which was 
proposed in the World Declaration on Higher 
Education at UNESCO World Conference 
in Paris in 1998. This declaration states that 
institutions of higher education should be the 
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first organizations that enjoy the potential 
benefits of information and communications 
technology (4, 5) and in this regard, they should 
develop modern teaching environments that 
suit the information age and utilize virtual 
systems. In this day and age, universities 
serve as the pioneers of rapid scientific and 
technological advancements and societies 
need to keep pace with these changes in 
order to maintain communication with other 
societies and avoid isolation. In this era of 
technological progress, it is the emergence 
of information and communications 
technology that has influenced societies 
more than anything else (6). This technology 
has eliminated the distances and facilitated 
communications around the world. In tandem 
with the fast changes in techniques and 
skills, and the emergence of new phenomena 
in information technology and their effect 
on lifestyles, the process of teaching has 
also undergone dramatic transformations 
(7, 8). As societies grew larger, there was 
a rising demand for education in remote 
and inaccessible areas where individuals 
could not attend educational institutions in 
person, and therefore “distance education” 
was formed (9, 10). In this respect, virtual 
learning and e-learning environments make 
use of suitable multimedia devices and 
appropriate communication infrastructure 
(11-13) (e.g. computers, the Internet, fax, 
cameras, software applications, etc.), so that 
unlike traditional in-person teaching there is 
typically no need for physical presence and 
students can utilize the university services 
anywhere and anytime (14-16). 

Against this backdrop, curriculum as one 
of the basic elements of higher education 
can help improve and develop educational 
systems and, by extension, contribute to the 
advancement of societies (17, 18). Today, 
modern technologies have brought about 
substantial changes in different disciplines, 
and similarly medical education has 
undergone fundamental transformations, 
thanks to the IT advancements. Medical 
universities worldwide, particularly in 
developed countries, have allocated 

considerable budgets to modern technologies 
with the aim of improving the quality of 
educational and health services (19, 20). The 
rise of virtual universities represents a great 
evolution in the teaching of students from 
different disciplines (21, 22). The widespread 
adoption of e-learning technologies in medical 
education signifies major changes in this field. 
The International Virtual Medical School 
and Virtual Campus of the King’s College 
of University of London are two examples of 
famous universities offering virtual medical 
education at undergraduate, residency and 
professional levels (23). Improving the quality 
of learning in these virtual universities 
requires a systemic curriculum wherein 
the relationship between the elements of 
curriculum and methods of integrating 
them with technological capacities is fully 
considered (24, 25). 

That said, curriculum planning is not 
restricted to designing and compiling a 
curriculum in which the necessary principles 
and criteria are observed. In order to determine 
their consistency with predetermined 
objectives and standards, curricula should 
be studied and analyzed as well. Numerous 
studies have focused on virtual curriculums, 
but one can hardly find relevant literature 
on this topic in Iran’s medical education. 
Moreover, research has mostly concentrated 
on the features of virtual universities, while 
curricula have received less attention in these 
studies. Relevant research is discussed in the 
following passages. 

Seraji et al. (26) identified the features of 
curricula in Iran’s virtual universities and 
compared them with a guiding model for the 
design of virtual curriculums. Their findings 
revealed that some influential factors are not 
properly reflected in the virtual curricula 
of three universities, namely the Faculty of 
Hadith Sciences, Virtual learning Center at 
Iran University of Science and Technology, 
and Virtual and Open Teaching Center at 
Khajeh Nasir Toosi University of Technology. 
Some of these factors included the approach 
to codifying goals, content presentation 
format, deciding about learning strategies and 
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assessment methods based on the codified 
guiding model. Distance education models, 
particularly online teaching, are currently 
preferred by students due to the flexibility 
in providing equal educational opportunities 
for a large number of learners (26). Another 
study indicates that virtual curricula provide 
different opportunities for students with 
physical disabilities, something that could not 
have been made possible in traditional systems 
(27). Furthermore, another study entitled 
“The Effect of Blended Learning Approach 
on Learner’s Success and Satisfaction in 
Technical/Vocational Education” indicates 
that the level of content learning in blended 
method is higher than that of in-person 
method. Moreover, learner satisfaction in 
the former approach is significantly higher 
than in the latter (28). In another article, the 
authors contend that different factors are 
involved in the implementation of electronic 
learning in medical universities (29). These 
factors include technical infrastructure, clear 
educational goals, educational incentives, 
professors’ abilities, administrative 
and educational structures, innovative 
management, and supportive managers (29). 

In their study, Meier et al. (30) analyzed 
the implementation of a simulation-based 
educational program and a web-based 
curriculum with the aim of facilitating the 
transition of medical students from the faculty 
to surgical internship. They found that the 
mentioned program and curriculum facilitate 
the transition process. Arbaugh evaluated 
instructors’ activities in online courses 
and concluded that they need to design and 
organize their virtual courses beforehand so 
that they can have a more effective interaction 
with their students in online classes (27). In 
their systematic review, Jayakumar et al. (31) 
emphasized that e-learning can be used as an 
alternative to traditional methods in surgical 
education. The results showed that e-learning 
can be applied in different ways like teaching 
through virtual patients, teaching theoretical 
principles, and teaching surgical skills (31). 

Although a rising number of academic 
institutions are introducing virtual learning 

in their programs, numerous challenges 
are yet to be addressed in this process. 
In this respect, Shafiei Sarvestani et al. 
pointed to the educational, administrative, 
organizational, infrastructural, evaluative, 
ethical, supportive, and communicative 
challenges in virtual teaching (32). Studies 
generally indicate that despite the advances in 
e-learning in Iran’s medical universities, this 
mode of learning still suffers setbacks in Iran 
compared to pioneering countries. The key to 
success in this area is to establish pedagogical 
infrastructure besides technical and cultural 
infrastructures (33). As discussed in the 
research background, there is considerable 
literature on the role of virtual education and 
virtual curriculums in improving learner 
performance. However, little research has 
been conducted on the extent to which 
educational institutions use virtual curricula 
and their components, which are specifically 
designed for virtual education (27, 34). This is 
also the case with Iran’s medical universities 
where virtual curriculums have hardly been 
subject to research in spite of their growing 
importance in medical education. Therefore, 
this study aimed to assess students’ opinions 
about the features of the proposed curriculum 
for virtual programs at Tehran University of 
Medical Sciences (TUMS). These features 
include the goals, content, educational 
software, level of interaction, and evaluation. 
The null hypothesis was that the mean scores 
of curriculum components were equal to or 
lower than 3 and the alternative hypothesis 
was that they were higher than 3.

Methods
Study Design

The statistical population of the present 
descriptive-survey included 150 university 
students attending the virtual programs 
offered by TUMS. The study was conducted 
in October and December 2019 at TUMS.

Participants
The criteria for participant inclusion were 

studying in one of the virtual programs 
of TUMS and willingness to participate 
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in the study. Those participants who 
returned incomplete questionnaires were 
excluded. The sample size was determined 
using Morgan table and stratified random 
sampling. A total of 108 respondents were 
selected, among whom 102 returned the 
questionnaires. Stratified random sampling 
was performed in view of the fact that the 
statistical population consisted of two non-
overlapping, homogeneous groups, namely 
e-learning in medical education group and 
e-health group. 

Research Procedure
After obtaining consent from the 

University Research Council and 
an ethical license from the Ethics Committee 
in University of Mazandaran, the necessary 
coordination was made with Tehran 
University of Medical Sciences. Finally, 
the questionnaire was distributed among 
the selected participants. A total of 102 
questionnaires were returned. 

Data Collection Tools
The instrument included a questionnaire 

of the curriculum of virtual teaching by 
Azizi et al. (2018), (34) with 30 items on 
a five‐point Likert scale ranging from 
“completely disagree” to “completely agree”. 
The minimum and maximum scores were 
30 and 150, respectively. The components 
of the questionnaire included objective, 
content, educational software, interaction and 
evaluation. Objective means how accurately 
the learning goals are stated, how well the 
students’ needs are met, and to what extent 
the goals are appropriate to the characteristics, 
individual abilities, and cultural differences 
among the students. The "content" component 
determines the level of coordination between 
objective and content, as well as specifies 
whether the content is challenging and up-
to-date in accordance with the characteristics 
of the learning environment. Educational 
software seeks to determine how compelling 
and accessible the course content is for the 
student. In addition, the proportion between 
the content sections in terms of organization 

and arrangement, using a practical example 
in content, the attractiveness of electronic 
content in terms of page layout and tutorial 
of the provided electronic content are 
considered as some of the items in this 
component. Interaction means the usability 
of content, correct use of multimedia in 
content, effectiveness of quantity and quality 
of interaction between student and teacher, 
use of active teaching methods, as well as 
the efficiency of the quantity and quality 
of teacher-to-student feedback. Regarding 
evaluation, paying attention to individual 
differences in evaluation, accommodating 
teachers, matching purpose and content 
in evaluation, determining an evaluation 
method, using various evaluation methods, 
and enhancing students’ participation in the 
evaluation process and its continuity are 
considered as some of the items. The validity 
of the questionnaire was confirmed based 
on the content validity index (CVI) (0.93). 
Further, the reliability was confirmed by using 
Cronbach’s alpha coefficient (r=0.90). Table 
1 shows the reliability of components of the 
questionnaire about virtual curriculum status. 

Ethical Considerations
This study was approved by the Ethics 

Committee of the University of Mazandaran 
(ethical code: IR.UMZ.REC.1397.101). In 

compliance with ethical principles, it was 
conducted after obtaining the participants’ 
consent. They were assured about the 
confidentiality of data.

Statistical Method
Mean and standard deviation were 

calculated for data analysis, and one sample 
t-test was performed for inferential statistics 
using SPSS version 21.

Results
The present study enrolled a total of 

108 students at TUMS, of whom 6 were 
excluded for they declined to complete the 
questionnaires. Finally, 58 females (56.86%) 
and 44 males (43.14%) participated in the 
study. Furthermore, 60 (58.82%) were 
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studying e-learning in medical education 
and 42 (41.18%) were studying e-health. Table 
2 indicates the mean and t-value based on 
curriculum components of virtual programs 
including objectives, content, educational 
software, interaction, evaluation, and virtual 
curriculum. 

Regarding the students’ perspectives, 
objective (3.97), content (3.10), educational 
software (3.03), interaction (3.18), and 
assessment (3.29) were higher than the 
mean. Thus, the components of the virtual 
curriculum are above the mean (Table 2). 
Accordingly, all hypotheses were confirmed 
(P<0.05). 

Discussion 
The present study aims to investigate 

the curriculum components of virtual 
programs at Tehran University of Medical 
Sciences. Based on the results, the curricula 
of the virtual disciplines at TUMS were 
rated above the mean score. Based on the 
results, the objectives of the curriculum of 
their majors placed above the mean. In this 
regard, promoting knowledge and skills of 
the human force using an up-to-date and 
economical program is what virtual teaching 
aims at. The objectives of virtual curriculum 
are established based on the changes in the 
mission of the academic education and in the 
light of technological social changes in the 

information society. The findings of this study 
are in line with those of Bagheri Mojaddad 
et al. and Azizi et al. (34, 35). Based on the 
literature, setting objectives are considered 
as the first steps which should be taken 
for educational designers and curriculum 
planners (36). 

In addition, the content of the virtual 
curriculum for the students of medical 
sciences was higher than the mean, which 
is consistent with the result of another study 
(34). Additionally, various learning activities 
are planned using technological capacities 
so that each student can be encouraged to 
understand and internalize the educational 
content. The virtual curriculum allows 
incorporating numerous resources such as 
digital libraries, virtual specialized groups, 
databases, and physical resources (37). In this 
regard, the attractiveness of the content and its 
compliance with the standards are regarded 
as the important factors which provokes the 
active participation of the students when 
designing virtual lessons (38). The novelty 
of the content, being attractive, ease of access 
for the learners, and promoting high-level 
thinking are some of the most important 
characteristics which should be considered 
while designing electronic learning content. 
Since the structure of instruction in virtual 
disciplines have been defined based on virtual 
education in university, the human resources 

Table 1. Components of a virtual education program
Components Questions Reliability
Objectives 1-4 0.78
Content 5-9 0.85
Educational software 10-15 0.79
Interaction 16-22 0.84
Evaluation 23-30 0.81

Table 2. Virtual curriculum status
Variable Mean SD SE T P value
Objectives 3.97 0.07 0.00 3.162 <0.001
Content 3.10 0.24 0.02 2.628 0.009
Educational software 3.03 0.31 0.03 2.343 0.021
Interaction 3.18 0.34 0.03 4.935 <0.001
Evaluation 3.29 0.42 0.04 7.761 <0.001
Virtual curriculum 3.70 0.39 0.03 18.43 <0.001
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and faculty members have experienced the 
methods of producing e-content. As a result, 
e- content standards in these disciplines are 
acceptable for students in Medical Sciences 
of Tehran University.

As for interaction, the null hypothesis 
was rejected and the alternative hypothesis 
was confirmed, which indicates that this 
component is above the mean. Determining 
teaching methods and the student-teacher 
interaction is an important issue in virtual 
curriculum in which the degree and method 
of synchronous and asynchronous relationship 
between students and professors are identified. 
From the perspective of constructivism, 
learning is considered to be the construction 
of meaning for a better understanding of the 
world around, which leads to uncertainty. 
Such learning occurs when teaching-learning 
activities happen in a participatory process 
formed between participants in the learning 
environment and all learning tools and facilities 
(39). In this regard, some studies focused on 
the role played by instructors as mediators 
in the virtual courses, which require them 
to be equipped with the skills of interaction 
and interpersonal communication (40-43) 
since interaction with others is considered 
as an important element of such courses. 
Many virtual courses are offered in the form 
of online teaching. In such instruction, the 
interaction between the student and faculty 
members increases. In addition to the courses 
offered virtually, faculty members usually 
interact with students through social networks 
due to their technical capabilities. Therefore, 
it is natural for students to show relative 
satisfaction about interaction in these courses

Regarding the results of assessing virtual 
curriculum which are in line with some other 
studies (44-45), the null hypothesis was 
rejected and the alternative hypothesis was 
confirmed. In this regard, some issues such 
as formative or summative assessment, and 
their original aspects were discussed in this 
section. The decisions concerning assessment 
in the virtual curriculum should provide the 
grounds necessary for using the capabilities 
of this virtual learning environment and 

prevent students from propensity to cheat. 
Regarding online assessment in the realm of 
teaching medical sciences, Palmer found the 
use of appropriate strategies, and the students 
were encouraged to use online formative 
assessment of learning activities (46). Based 
on the results of this study, assessment in the 
university is based on the correct methods of 
virtual evaluation. In fact, virtual faculty of 
Tehran University of Medical Sciences has 
launched virtual disciplines in these courses 
several years ago. Therefore, the relative 
infrastructure for evaluating students is 
conducted in a virtual context. In fact, many 
faculty members have a process evaluation 
instead of emphasizing final evaluation in such 
an environment. Some of the assessments are 
performed through assignments done through 
the computer environment, and accordingly 
a virtual testing system is established. Thus, 
virtual evaluation has an acceptable score in 
this field for many participants. 

Since the statistical population included 
the students at Tehran University of Medical 
Sciences, the findings cannot be generalized 
to the virtual courses and disciplines of other 
universities of medical sciences. Thus, it is 
suggested to involve students and teachers 
in research and activities results in making 
educational content and its improvement, 
establishing teacher-learner interactions in 
the process of teaching-learning in the system 
of academic virtual teaching, developing 
technological infrastructures such as 
increasing internet speed and bandwidth of 
the university implementing virtual teaching, 
and promoting quantitative and qualitative 
data banks and databases. In addition, it is 
recommended to employ the experience of 
successful countries, as well as reconstructing 
and revising previous experiences. Having a 
realistic view and avoiding superficial and 
aimless measures is necessary for the success 
of every educational program, and virtual 
teaching is no exception. 

Ethical Considerations
This study was approved by the Ethics 

Committee of the University of Mazandaran 
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