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Abstract
Background: E-learning is one of the new educational methods, integrating information and communication technology. It has
managed to revolutionize teaching and learning methods by focusing on learners. In addition, many universities around the world
are now educating students through designing and providing training programs and E-learning courses. The main objective of the
current study was to present a conceptual framework of E-learning in higher education.
Methods: By reviewing various E-learning models and frameworks proposed during 2005 - 2016 by researchers or higher education
institutes, we identified the common components with regard to 3 major criteria, ie, scientific basis of the model, international
experience in higher education and universities of economic cooperation council, and availability of information. The gathered
data were analyzed through inductive analysis and thematic network method, using Nvivo 8 software.
Results: Based on data analysis, 7 major themes, including individual characteristics, presentation practices, evaluation, infrastructure, content, media, and interaction, as well as 35 secondary themes, were introduced for E-learning in Iranian institutes of higher
education.
Conclusions: Overall, the results of this study revealed the major and secondary themes of E-learning systems in the country, based
on the extracted components and indicators in the E-learning model; also, the presented E-learning model was validated.
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1. Background
Developments in information technology have led to
the growth of online learning, as a new approach in education (1). E-learning involves learning through electronic
media, including the Internet, extranet, audio and video
tapes, television, and CDs. Clark and Mayer defined Elearning as the presentation of content through digital devices, such as computers and mobile phones in order to improve the process of learning (2). Today, E-learning has become a growing trend in learning, as well as an important
strategy for promoting education in all countries (3).
According to the definition proposed in the literature
(4), E-learning is a virtual learning environment where
learners’ interactions with their classmates, teachers, and
training facilities happen through information and communication technology (ICT). The virtual environment is
different from traditional environments, as in virtual settings, electronic communication technologies are used as
a tool to support and improve the learning process.
E-learning provides many opportunities for the students, including virtual training. Educational reforms in

developing countries, such as Iran, cannot occur outside
the context of globalized knowledge and globalization. Elearning refers to the use of information and communication technologies to create and enrich learning experiences and to reflect globalized trends and globalization
as part of the change and development in a community
(5). Information explosion, communication development,
changes in the system of governance, cultural evolution,
and interconnectedness of global communities have led to
fundamental changes in perspectives about and need for
higher education (6).
The major consequence of such changes is the challenges of higher education in this century (7). These challenges are as follows: (1) consistency between dramatic
changes in the global education system, rate of knowledge production, and need for continuous training; (2)
the growing demand for university entrance to achieve
the required information literacy with respect to the phenomenon of globalization; and (3) the need to meet the
growing demands for educational strategies, focusing on
educational justice, user-orientation, and attraction of talented domestic and foreign students.
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There are different ways to overcome the mentioned
challenges. However, it should be noted that E-learning is
considered an emerging phenomenon in many countries,
including Iran, and it has not been yet practically or comprehensively used as expected. Regardless of the associated benefits and opportunities, this type of learning, similar to any other emerging phenomenon, has been associated with some uncertainties and challenges in developing
countries (8).
In countries such as Iran where on one hand, the
youth’s willingness to continue university studies and scientific progress has increased, and on the other hand,
knowledge has created added value (due to recent global
developments and information age), it seems that such
fundamental challenges can be overcome only through Elearning. Therefore, it is necessary to evaluate and implement E-learning systems in form of a conceptual framework. Accordingly, the research question can be stated
as follows: What are the components of the E-learning
model?

2. Methods
With respect to the objective of the study, ie, extracting the components of E-learning models, a qualitative
design was applied. In order to develop a conceptual
framework of E-learning model, first, the literature, related
to the models and frameworks introduced by various researchers, was reviewed. Then, the main components of Elearning were identified according to 3 major criteria: (1)
scientific basis of the model; (2) international experience
in higher education and universities of the economic cooperation council; and (3) availability of information. Afterwards, the components and factors affecting E-learning
were extracted. For the analysis of the conceptual framework, thematic analysis was used, based on the inductive
approach.
2.1. E-Learning Models and the Conceptual Framework
So far, many researchers, universities, and institutes of
higher education have introduced the dimensions and underlying constituents of E-learning framework by providing theoretical models and frameworks. In order to develop a conceptual framework of E-learning model, first,
the literature on the models and frameworks proposed by
various researchers, was reviewed. Then, the main components of E-learning were identified according to the discussed criteria. Some of the mentioned models are summarized in Tables 1 and 2.
Thematic analysis is one of the efficient methods of
qualitative analysis (30). It is also one of the common
2

forms of qualitative analysis. Boyatzis introduced it as a
specific method and instrument applied in different methods (31). Ryan and Bernard also introduced the coding of
themes as a prerequisite to the main qualitative analysis
rather than a unique and specific method (32). However,
according to Brown and Clarke, thematic analysis with the
advantage of flexibility should be taken into account as a
particular method (33).
Thematic analysis is a method for identifying, analyzing, and reporting patterns in qualitative data. This
method is a process for analyzing texts and transforming
diverse data into rich and detailed information. In addition, thematic analysis is a method used to both state and
explain a fact. It represents important details about the
data and research question and to some extent indicates
the meanings and concepts in a set of data.
Overall, thematic analysis is a repetitive and distinctive method of text assessment, which according to researchers presents a particular perception and analysis of
the research question (34). Therefore, in the current study
performed in 2016, thematic analysis was used to identify
and extract the components of E-learning.
In order to record the components, they were entered
into Microsoft Word software and then entered in Nvivo 8
software for coding analysis. If parts of the same theme
were encountered in the analysis, the same previous codes
were used. The process of identifying the codes was in
form of back and forth. First, through reviewing the literature, the primary and general concepts of E-learning were
extracted. Then, by reviewing the literature, new and detailed concepts were identified. The identified codes were
categorized and combined, based on conceptual similarity; then, they were specified in the software in form of free
nodes.
Finally, the researcher identified the concepts, based
on his perception and understanding of the issue. The
themes were classified as main and secondary, according
to the common concepts. The main and secondary themes
were displayed in a tree node in Nvivo 8. This process continued until all the concepts were allocated to the related
themes. After classifying all the secondary themes and categorizing them under the rubric of the main themes, the
mentioned process was revised several times. In fact, the
secondary and main themes were refined several times,
and some were separated, combined, deleted, or added.
This process continued until the outline of the thematic
network was obtained. The thematic network in this study
consisted of 7 main themes and 35 secondary themes.
2.2. The Main Stages of Research Implementation
In this study, in order to identify the E-learning model,
inductive analysis and thematic network method were
Interdiscip J Virtual Learn Med Sci. 2017; 8(1):e11498.
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Table 1. E-Learning Models and Frameworks (Foreign Studies)

Presenter of the Framework

Main Components

Odanak (9)

Proper planning for the preparation of E-learning programs, support programs, adoption of optimal practices, education, cooperation and coordination, maximization of
the use of learning management systems, curriculum development, and content development

Frimpon (10)

Students, teachers, technology, and institutes

Yasiri et al. (11)

Learner’s characteristics, instructor’s characteristics, quality of services and organization, quality system and structure, information quality, and the course and extrinsic
motivations

Li and Lau (12)

Instructor’s characteristics, educational content, and user’s satisfaction

Holm (13)

Quality of the system, quality of services, quality of content, issues related to the students’ views, faculty members’ attitude, and support

E-learning quality model (14)

Content (materials), structure of the virtual environment, interactions, collaboration and communication, student evaluation, flexibility, adaptability and compatibility,
support for the students and the staff, experience, employees’ qualifications and experiences, insight and organizational leadership, resource allocation, and generalities
and aspects of the process

Virtual Training Center of the University of Illinois (15)

Educational design, communication, interaction and cooperation assessment, evaluation of students, resources and services, comprehensive support, web design, and
course evaluation

Ulf (16), General framework of E-learning

Provision of the infrastructure, technical standards, content, educational issues, and school development

Selim (17), Based on the learners’ perceptions

Teacher’s characteristics, learner’s characteristics, technology, and support

Fresen (18)

School-related factors, technology-related factors, teacher-related factors, educational design, and training factors

Khan (19), General framework of E-learning

Administrative, managerial, and technological affairs, educational, training, and moral affairs, design of intermediaries, resource support, and evaluation

Table 2. E-Learning Models and Frameworks (Domestic Studies)

Presenter of the Framework

Main Components

Baghery Majd et al. (20)

Program and resource management, learner centeredness, flexibility, communication tools, evaluation, learning strategies and methods, organization, design styles, objective analysis, media
analysis, content analysis, learner analysis, principles, technology, evaluation tools, cyber quality, time management, workforce management, virtual thoughts and ethics, educational priorities,
and virtual experiences

Anarinejad and Mohammadi (21)

Organization, management, technology related to education, design of the presentation environment, support services, evaluation, and ethical considerations

Rostami Nejad et al. (22)

E-learning satisfaction, control center, computer reliance, test anxiety and learner’s independence, E-learning, time management, and self-regulation

Sanayei and Salimian (23)

External factors (including social impact, system quality, facilitating conditions, perceived benefits, and perceived ease of use) and internal factors (motivation and self-efficacy)

Mousavi et al. (24)

Method and content, accessibility and attitude, culture, encouragement, and infrastructure

Elahi et al. (25)

Individual components and individual characteristics, environmental factors and infrastructure, educational content, and educational media

Saghafi et al. (26)

Resource management and strategy, customers, organizational processes, learning, and development

Yaghoubi et al. (27)

Individual factors (self-esteem, participation and creativity, IT skills, motivation and attitude, and virtualization capabilities) and variables related to the characteristics of faculty members
(management and promotion, virtual presence and interactions, E-skills and commitment, supply of the interactive environment, positive attitude, and facilitation)

Safavi (28)

Organizational strategy, development plans and budget, technical and organizational infrastructure, quality-assurance measures, training of the personnel, educational content production,
announcement, acceptance and management, evaluation systems and progress measurement, education, counseling and monitoring of the criteria, student and teacher support systems, help
and technical support of the system and users, and guidance and directions for the students and teachers at the onset of the course

Jafari and Saeedian (29)

Project-based learning, interest and skills in modern learning, innovative learning, student-centered learning, and research-based teaching

used, based on the literature and E-learning models. In
general, the process of thematic analysis in this study consisted of 3 phases:
1. Description of the content: (A) to understand the
content (writing the initial ideas); (B) to create the initial
codes, ie, coding; and (C) to investigate and recognize the
themes (theme extraction and matching the codes or templates of the themes).
2. Interpretation and explanation: (A) outlining the
thematic network; and (B) analysis of the thematic network.
3. Synthesis and integration: (A) to formulate the conceptual framework.
The related themes and frequencies are presented in
Table 3.
As shown in the Table, the major themes of the Elearning framework include the learner’s characteristics,
content, media, interaction, presentation practices, evaluInterdiscip J Virtual Learn Med Sci. 2017; 8(1):e11498.

ation, and infrastructure. In order to clarify the distinctive
features of the current research using the most relevant
studies, a comparison is presented in Table 4, based on the
E-learning content.
3. Results
In the first stage, we identified and extracted the
themes by examining previous studies, E-learning models,
and some criteria and indicators introduced by different
researchers, experts, and successful international universities, implementing this type of education. The themes
were extracted according to 3 criteria: (1) scientific basis
of the model, (2) international experience in higher education and universities of the economic cooperation council,
and (3) availability of information.
According to the Table a comprehensive model of Elearning was presented, considering the themes. One lim3
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Table 4. Comparison of Models in the E-Learning Environment

Organized content

Individual
characteristics
of the learner

Educational
content

Educational
media

Interaction

Measurement
method

Presentation
(oral)

Technology
infrastructure

*

*

*

*

*

*

*

*

*

*

*

Cultural and
educational
infrastructures

Model
Reference model (International
Institute For Education Planning, 2013)
The education system (Alis, 2009)

*

The combined model of virtual
university (University of Illinois, 2007)

*

E-learning design model (Fresen, 2005)

*

*

*

Virtual university model emphasizing
on intelligent assessment (European
Commission, 2003)

*

*

*

*

*

General framework for E-learning
(Khan, 2005)

*

*

*

*

*

*

E-learning model (the present study)
(2016)

*

*

*

*

*

*

itation was that the present study was conducted at a certain time in a certain place; therefore, the results should be
generalized with caution.
3.1. Description of the Main Themes
In this article, E-learning in higher education was studied given its significance, and an E-learning conceptual
framework was introduced. Seven main themes were discussed and introduced, which are as follows:
Characteristics of the learner: It is one of the factors, which has always led to disputes in the discussion of
learning. Some researchers argue that this factor plays a
marginal role in learning (35), whereas others designate a
major role to it (36, 37).
Educational content: According to Lee and Hwang,
learning content is a critical factor in the success and direction of learning, leading to the learner’s satisfaction (38).
Media: Educational media is a tool to teach the learner.
In many communities, as the demand for educated people increases, traditional methods fail to meet the learners’ needs. Also, developments in information technology
have contributed to the growth of online education as one
of the important training practices in today’s world (25).
Interaction: The key in E-learning systems is student-tostudent interaction, teacher-student interaction, and participation in learning, which is an outcome of these interactions. These systems benefit from tools such as E-mail,
boards, writing boards, and chat rooms to provide such interactions (39).
Presentation practices: In most Eastern countries, oral
traditions play a large role in establishing and maintaining
interaction; therefore, they must be considered in the design of E-learning opportunities. In cultures with high verbal power, textual tools, such as chats and forums, are not
highly welcomed. Therefore, it is better to simultaneously
4

*

*

*

*

use non-textual tools such as chat rooms (speech), along
with textual ones in presenting the content (5).
Evaluation: As mentioned above, education, especially
higher education, is most often considered a necessity
and a bridge to achieve a higher social status. As educational opportunities are often limited, serious competition among students is encouraged and promoted as soon
as entering school. In addition, exams focus on the students’ memory capacity rather than their critical thinking
or problem-solving skills. However, for real learning, evaluation should be based on critical thinking and problemsolving.
Infrastructure: In general, to set up and use ICT in education, we need strong infrastructures. In fact, design and
implementation of E-learning environments in vacuum,
without considering the cultural roots, should not be attempted. In other words, the applied technologies (such
as learning management systems), production and use of
electronic content, and even interaction with others are a
function of culture and cultural aspects of education. Accordingly, educational production, which is quite successful in one culture, may not succeed in another cultural context (40).
The outlined thematic network consists of 7 main
themes and 35 secondary themes.

3.2. Validation of the Conceptual Framework
To assess the thematic analyses in this study, first, the
independent coders were used as a common process for
evaluating and controlling the quality of thematic analysis. In the positivist approach to qualitative studies, thematic analysis is similar to the statistical calculation of internal reliability in quantitative content analysis or structured observations.
Interdiscip J Virtual Learn Med Sci. 2017; 8(1):e11498.
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Figure 1. Outline of the Thematic Network

The purpose of independent coding, in most cases, is
not to demonstrate the validity or reliability of thematic
analysis, but to help researchers think critically about the
structure of the proposed contents and decisions about
coding. This issue becomes more prominent when the analyst’s assumptions and expectations encourage attention
to certain parts of the data or disregard some other parts.
Therefore, independent coding is commonly applied as a
way to avoid the analyst’s lack of objectivity (34).
To assess the validity of the present research, while
comprehensive, organizational, and main contents were
selected and confirmed by reviewing the literature (including the theoretical frameworks, research objectives, and
resources), expert opinions and guidelines were considered, as well. In the first stage, the themes were extracted
by the researcher, and in the second stage, the themes
were extracted and identified by specialists. By comparing the 2 stages and considering the agreement between
the 2 encoding stages, the reliability coefficient was calculated. The Holsti’s method was used for this purpose. The
formula is as follows:
PAO = 2M/(n1 + n2 )= 2.232/232 + 286 = 0.895
where PAO is the percentage of the agreement observed (reliability coefficient), M denotes the number of
consensus decisions in coding, n1 is the number of units
encoded in the first stage, and n2 is the number of units
Interdiscip J Virtual Learn Med Sci. 2017; 8(1):e11498.

encoded in the second stage. The values range between 0
(no agreement) and 1 (perfect agreement). The calculation
results show that the research findings have high reliability.
4. Discussion and Conclusion
The integrated measures to achieve the educational
goals include the use of media, such as computers, use
of psychological learning theories, and combining the results in general. Review of scientific literature and studies related to educational technology indicates that knowledge has the most significant relationship with the teaching/learning process. In fact, by applying different scientific achievements, it aims to improve the general outcomes of teaching and learning (12).
On the other hand, an E-learning environment provides a strong tool for learners, enabling them to be involved in new learning situations in a cognitive effort.
It also allows them to monitor their learning and consider their options (17). In addition, features of E-learning,
such as flexibility, learner-orientation, constant accessibility, high interactivity, improvement of students’ motivation, and accessibility of information resources through
the Internet have caused E-learning courses to be a major
part of higher education.
5
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In general, it can be stated that information technology provides an excellent opportunity to change or reshape teaching and learning activities in higher education and facilitates the design of modern scientific environments, which was not possible before. In this study,
given the significance of E-learning and some challenges
in the field, the need to design and provide a conceptual
framework for higher education was discussed and investigated. Afterwards, the most important model was introduced.
In order to present a conceptual design for E-learning,
previous studies, models, and frameworks, proposed by
different researchers, experts, and some universities in the
field of E-learning were first examined, and the main and
secondary themes of E-learning were identified. Then, by
using the views of experts and scholars, the conceptual
framework was validated, and the thematic network was
drawn in form of 7 main themes (ie, individual characteristics, presentation practices, evaluation, infrastructure,
content, media, and interaction) and 35 secondary themes.
The main finding of this research is that universities and institutes of higher education in Iran, offering
E-learning programs, can use the proposed conceptual
framework in E-learning. One of the advantages of this
framework is its comprehensiveness, involving all elements of E-learning systems. The current study also compared the identified themes and aligned them accordingly.
We compared the identified content with previous
research. In this regard, Nichols (41) introduced some
themes including the student’s past educational performance, demographics, aim of E-learning, familiarity with
computers, and cooperative learning. Also, SánchezFranco (42) mentioned the aim of E-learning, attitude, ease
of use, and cooperative learning, while Lim and Lee (1)
introduced demographics, updated information and content, information and content quality, and need assessment before the course.
In the present study, the following factors were included: student’s past performance, demographics, Elearning objectives, virtual capability, attitude, familiarity
with computers, confidence, technology skills, speed of
personal learning, ease of use, communication, use of multimedia, system security, information and content update,
information and content quality, need assessment before
the course, interactions, suitable software and content organization, Internet speed and band width, motivation, individual differences, cooperative learning, teacher’s role,
experimental importance, educational approach, assessment based on critical thinking and problem-solving, interactions among university teachers and students, interactions among learners, interactions among university
teachers, interaction between content and content, inter6

action between content and students, interactions among
university teachers and students, use of forums as a tool,
specifications of the teacher’s plan, and use of chat environments and online classes.
Compared to previous studies, the most important advantage of the proposed model was the system comprehensiveness. This model consisted of 7 major themes, ie,
individual characteristics, presentation practices, evaluation, infrastructure, content, media, and interaction. Also,
35 secondary themes for E-learning in Iranian institutes of
higher education were introduced, which were extracted
based on expert opinion and the literature and were considered as the input of the expert system.
As mentioned earlier, a comprehensive model of Elearning was presented considering the themes. The major limitation was that this study was conducted at a certain time in a certain place. Therefore, the results should
be generalized with caution. Finally, it should be mentioned that this study does not claim to have considered
all E-learning themes. However, we tried to pave the way
for researchers interested in E-learning with a comprehensive view of the phenomenon.
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Table 3. The Main and Secondary Themes of E-Learning in Iranian institutes of Higher Education

Main Themes

Secondary Themes

Individual characteristics of the learner
Slad (43)

Proportion of the learner’s aims and needs

Baseri et al. (11)

Creating a positive attitude towards E-learning

Elahi et al. (25)

Developing IT skills

Schecter (44)

Strengthening confidence and responsibility

Yaghobi (27)

Strengthening virtual capability

Lee et al. (45)

Considering the speed of learning relative to

Ribl and Bali (46)

individual needs

Mirzabaigi (39)
Educational content
Khan (19)

Information and content updates

Yaghobi et al. (27)

Quality of information and content

Elahi et al. (25)

A need assessment before starting the course

Baseri et al. (11)

Using suitable software programs and organizing the content

Selim (17)
Model of learning quality (14)
Helm model (13)
Mosavi et al. (24)
Yolf (16)
Odunaike et al. (9)
Baghery Majd (20)
Educational media
Elahi et al. (25)

Accessibility of E-learning systems and easy access to content

Baghery Majd (20)

Ability to communicate and get feedback about the sessions

Slad (43)

Security of the E-learning system

Porter (47)

Multimedia E-learning systems (in form of text, sound, picture, and movie)

Moallem (48)
Hansen (49)
Interaction
Selim (17)

Interaction between university teachers and students

McMurdo, Anderson, Cook, and Atashk’s model

Interaction among learners

Learning quality model (14)

Interaction among university teachers

Virtual Training Center of Illinois University (15)

Interaction between the content and content

Ibrahimzadeh (50)

Interaction between the content and the student

Grison and Anderson (51)
Measurement method

Assessment based on critical thinking and problem-solving

Masoumi (5)
Moallem (52)
Pettenati et al. (53)

Interdiscip J Virtual Learn Med Sci. 2017; 8(1):e11498.

9

Ghoreishi M et al.

Presentation (oral)
Rasgarpour and Gorgizade (23)

Specifying the teacher’s plan and using chat environments and online classes

Masoumi (5)

Using the forum as a tool

Technology infrastructure
Govindasamy (54)

Internet speed and band width

Sung et al. (55)

Access to the Internet

Basiri et al. (11)

Access to computers

Elahi et al. (25)
Yolf (16)
Mosavi et al. (24)
Learning quality model (14)
Cultural and educational infrastructures
Sfard (56)

Educational approach, Learning environment based on exploration and participation in the
process of learning and teaching

Reeves (57)

Experimental importance, Electronic educational environment based on personal experience

Henderson (58)

Teacher’s role, Teacher as the facilitator of learning activities for the students

Masoumi (59)

Value of errors, Learning through experience
Motivation, Creating a learning environment for increasing motivation among learners
Individual differences, Attention to different learning styles of the learners
Learning control, Flexible education and selection of the learning path by the learner
Cooperative learning in the learning environment and collaborative learning
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