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Before the coronavirus pandemic, higher education centers and companies paid little attention to e-learning. The 

outbreak of the pandemic and the development of digital technologies have caused companies to pay much 

attention to e-learning. Therefore, companies are looking for the effective use of e-learning tools. The current 

research seeks to provide a framework to improve the effectiveness of the e-learning system in Hyper Famili chain 

stores. The current research is applied in terms of orientation and has a quantitative nature in terms of methodology. 

This study used two Fuzzy Delphi and Marcos methods for data analysis. The theoretical population of the research 

was managers, experts, and consultants in the field of education in Hyper Famili. Sampling was done as a judgment 

based on the expertise of experts in eLearning. The sample size was equal to 10 people. Interviews and 

questionnaires were used to collect data. The questionnaires used in this research were expert and priority 

questionnaires. In the first stage, 32 factors were obtained through literature review and interviews with eLearning 

experts. As a next step, these factors were screened by the distribution of expert questionnaires and the fuzzy 

Delphi method. Ten factors were selected for final prioritization with Marcos. The screened factors were prioritized 

by distributing priority questionnaires and Marcos. According to the scores, the most important factors have been 

found. Practical research proposals were developed based on the most prioritized factors. Some practical 

suggestions of the research were holding a training workshop on the benefits and applications of e-learning for 

senior managers, considering the appropriate budget for purchasing and preparing the necessary infrastructure in 

the field of e-learning, preparing strategic and operational documents based on future developments of new 

technologies in Iran and the world and the use of instructors with electronic teaching skills. 
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1. Introduction 

Rather than focusing on indicators such as wealth production and human power, today's global 

economy emphasizes human capital development. Meanwhile, education plays an undeniable 

role in the development of the human capital of societies, and educational activities should be 

developed. Education plays a key role in success and has a strategic value in business in today's 

competitive world. The World Bank says international investment in e-learning systems is 

growing rapidly. The e-learning system is used mainly because of its profitability, credibility, 

and marketability. More diverse and effective education methods are required due to the 

requirements and necessities of new businesses. As an effective tool, e-learning reduces the 

time and space between the learner and the teacher as much as possible, making education costs 

economical. 

Operating systems based on new technologies are used in electronic learning, from computer-

based learning to online collaborative learning. Learners are expected to make significant 

progress in their learning process using e-learning (Omar et al., 2011; Smith et al., 2008). E-

learning is mainly used to increase flexibility in learning and efficiency and effectiveness. Many 

studies have considered e-learning their objective (Megahed and Mohammed, 2020; Pham et 

al., 2019; Ramírez-Correa et al., 2015; Shi et al., 2020). It can be generally argued that e-

learning has developed a new paradigm and has provided the possibility of learning in any field 

for any person at any time and at any place. 

In the e-learning environment, learners and teachers are separated from the point of view of 

time and place. Educational content is provided to learners through course management 

software, multimedia resources, and video conferencing. Learners interact with teachers, other 

learners, and other people or resources using computer communication facilities to perform 

individual and group learning activities. 

Companies that allocate more of their dedicated budget for learning and development to e-

learning are the most important drivers of e-learning development in the future (Tamm, 2020). 

The share of the global e-learning market will reach 50 billion dollars in 2026. 90% of 

companies now use e-learning, which was only 4% in 1995 (Tamm, 2020). The Dow Chemical 

Company saved $34 million and reduced training costs from $95 per human to $11 by shifting 

from physical classrooms to e-learning tools (Tamm, 2020).  

Japan is one of the world's most successful countries in e-learning. E-learning is used in all 

Japanese universities and most companies. Most Japanese higher education institutions and 

companies use e-learning in their educational programs (Wang et al., 2018). Türkiye is one of 

https://doi.org/10.22067/jstinp.2024.85659.1082
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the most successful countries in the Middle East in e-learning. The e-learning market in Turkey 

is expected to reach more than $200 million by the end of 2023 (Çınar et al., 2021).  

Health protocols focused on social distancing as the COVID-19 pandemic spread worldwide 

(Sajed and Amgain, 2020). In this regard, face-to-face training in schools, universities, and 

many companies was stopped in most countries, including Iran, to prevent the spread of 

COVID-19 (Viner et al., 2020). As Microsoft announced, the use of cloud services during the 

COVID-19 pandemic has grown by more than 700% (Singh, 2020). The COVID-19 pandemic 

made many companies feel the need to pay attention to the e-learning system. Nevertheless, the 

literature review shows that most of the studies in the field of e-learning have been conducted 

in higher education and universities. Instead of a systemic approach, these studies have 

examined a specific part of e-learning, for example, content or instructor, focusing on a sectorial 

perspective. Accordingly, the study seeks to identify and prioritize the factors affecting the 

effectiveness of the e-learning system in a non-academic environment (retail industry). The 

study questions are as follows: 

1. What factors affect the effectiveness of the e-learning system in Hyper Famili chain stores? 

2. What are the priority factors affecting the effectiveness of the e-learning system in Hyper 

Famili chain stores? 

2. Literature review 

Due to the development of ICT, progress has been made in many fields, such as finance and 

business, health, and education—E-learning results from the direct integration of education and 

technology (Al-Farihat et al., 2017). E-learning refers to the instructions digital devices provide 

for education (Clark & Mayer, 2016). E-learning provides access to educational resources and 

online learning through ICT (Perrin et al., 2014). E-learning is an information system that can 

transmit educational content to its audience through audio, video, and text media through e-

mail, live chat sessions, discussions, forums, tests, and online assignments (Lee et al., 2011). 

E-learning at all educational levels enables learners to receive materials more quickly (Lee et 

al, 2011). Some researchers have mentioned the intervention of ICT in the education process 

concerning e-learning (Sun et al., 2008).  

The educational paradigm has shifted from traditional education to electronic and virtual 

education. E-learning has many advantages for higher education, universities, companies, 

students, and learners. Some advantages include no need for physical presence and travel, lower 

cost, adjustment of learning speed, visual and auditory features, up-to-date content, and 

https://doi.org/10.22067/jstinp.2024.85659.1082
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improved learning quality. Learners need access to more learning resources in traditional 

education. However, various learning resources (text, image, audio, and video) are available to 

learners through the Internet and e-learning tools in electronic education (Al-Farihat et al., 

2020). The development of ICT has caused many changes in various fields, including education. 

In this way, education and technology have been integrated, and e-learning has emerged as a 

powerful tool for teaching and learning. E-learning has been developed through various new 

smart technologies and has greatly affected teaching techniques (Al-Farihat et al., 2020). So, 

today’s main educational paradigm shift is from traditional teacher-centered education to active 

learner-centered education (Son, 2016). Numerous studies have mentioned various factors such 

as e-learning content, tools, technologies, teachers, and evaluation processes as factors affecting 

the effectiveness of e-learning systems (Almaiah et al., 2020; Hammouri and Abu-Shanab, 

2018; Kanwal and Rehman, 2017; Motaghian et al., 2013; Islam et al., 2010). Some studies on 

e-learning and the factors affecting it are given below. 

In a study by Eli-Chukwu et al. (2023), the challenges facing e-learning in Nigerian higher 

education institutions were identified. The findings showed that Nigerian higher education 

institutions are still unprepared to adopt blended methods. There was no e-learning curriculum 

in Nigerian universities before the COVID-19 pandemic. Moreover, it was difficult for teachers 

and learners to adopt e-learning due to the lack of experience in using ICT and insufficient 

infrastructure to support e-learning. The results also showed that most universities in Nigeria 

only use traditional teaching methods despite the benefits of blended learning during the 

COVID-19 pandemic. In a study by Mastan et al. (2022), the models and development process 

of e-learning (learning management system) were evaluated. They derived e-learning 

development criteria using a systematic literature review and review of papers from three 

authoritative scientific databases from 2016 to 2021. E-learning development criteria were 

platform, evaluation model, evaluation, model, approach, problem, process, and challenge. The 

researchers suggested that these seven criteria could be used for future e-learning studies. The 

success of e-learning systems was evaluated by Al-Farihat et al. (2020). The findings indicated 

that the factors affecting the perceived satisfaction of e-learning were technical system quality, 

information quality, service quality, support system quality, learner quality, instructor quality, 

and perceived usefulness. Cidral et al. (2020) investigated the role of students' long-term 

attitudes towards electronic learning in its success. The study's main objective was to identify 

the drivers of e-learning success in Brazil. The study model suggested that students' long-term 

orientation affects the positive relationship between using e-learning systems and perceived net 

https://doi.org/10.22067/jstinp.2024.85659.1082
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benefits. The findings showed that the determinants of e-learning user satisfaction are 

information quality and the use of e-learning systems. In their study, Parusheva et al. (2018) 

examined the use of social media in higher education institutions. They sought to answer 

whether higher education institutions, which often operate in social, economic, and legal 

sciences, use the benefits of social media in learning management systems. The findings 

indicated that students use discussion forums, chats, and domestic messengers.  

In a study by Ahmadi et al. (2021), a model was developed for the e-learning system of 

Iranian higher education institutions, and a conceptual model was designed at the level of 

components and indicators. The model had eight components: Knowledge transferability, 

interaction, teachers' attitude toward students, technical competence, content, attitude towards 

education, fluid experience, learning results, individual effects, and 28 indicators. According to 

the results, the highest rank belongs to learning results and individual effects, and the lowest 

rank belongs to interaction. Nazari Farrokhi et al. (2020) identified and ranked the components 

of e-learning technology in defense organizations. The findings suggested that attention should 

be paid to the components of using e-learning technology at Imam Ali Army Officer University.  

Additionally, the value of information in the system is essential for users and plays a 

fundamental role. The information’s quality, comprehensiveness, and up-to-dateness should be 

considered vital. Application software and software efficiency are other important components. 

Cloud computing technology and its capabilities to improve the quality of teaching and learning 

were investigated in a study by Kazem Pourian et al. (2017). They introduced cloud computing 

and its various services, examined its advantages and limitations in e-learning, and proposed 

solutions to improve the quality of higher education. Finally, the best model for using these 

services in e-learning and its success factors were presented after examining mobile cloud 

services in education. A fuzzy expert system to measure e-learner satisfaction was proposed in 

a study by Saeed and Azimi Hammat (2016). For this purpose, indicators such as learning 

interactions, feedback, quality, and usefulness of e-learning were extracted to measure learner 

satisfaction. The level of each indicator in the studied population was determined using fuzzy 

techniques, and the priority and contribution of each in learner satisfaction was obtained using 

the Analytic Hierarchy Process (AHP). The database of if-then rules was completed after 

obtaining these data and expert opinions, and the exact level of satisfaction was determined 

using Mamdani's fuzzy inference method. The study sample included 70 electronic master's 

students at Payam Noor University, whose satisfaction level was estimated to be high (equal to 

0.75) after implementing the system with MATLAB. Arasti et al. (2015) explained the role of 

individual, environmental, and system components in the success of entrepreneurship e-

https://doi.org/10.22067/jstinp.2024.85659.1082
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learning at the University of Tehran. According to the results, the factors affecting the success 

of entrepreneurship e-learning were individual factors, including teacher and student 

characteristics; environmental factors, including interactions and evaluation; and systemic 

factors, including the quality of education and content provided, the quality of the internet 

infrastructure and virtual education system, and the quality of university performance and 

services. The results of the quantitative analysis showed that the individual factor of student 

characteristics, the environmental factor of interactions, and the systemic factor of the quality 

of education and the content provided had the most significant effect on the success of 

entrepreneurship e-learning at the University of Tehran. Nazarpoori and Tabarsa (2014) 

investigated the factors affecting the acceptance of the e-learning system based on the 

technology acceptance model (TAM). They argued that the quality of content and the 

perception of network extent affect the acceptance of the e-learning system with an indirect 

effect on the perceived usefulness with an effect size of 0.28 and that the perception of network 

extent and computer self-efficacy affect the acceptance of e-learning system with an indirect 

effect on the perception of ease of use with an effect size of 0.20. Besides, learners with self-

confidence in using computers believe in their ability to use the e-learning system to receive 

educational materials and have higher expectations of their abilities to use the system. So, they 

accept the system as a useful tool for learning. 

There are many studies on e-learning. Some studies focus on the perception of e-learning 

quality, comparing e-learning with face-to-face learning and examining e-learning platforms 

(Ali et al., 2021; Natasia et al., 2022). Some studies have discussed the effects of satisfaction 

with e-learning on learning outcomes and the application of ontology in e-learning 

recommender systems (Rahayu et al., 2022).  

Studies in Iran have addressed the key drivers of e-learning success, the effect of structural 

and cultural factors on e-learning, faculty members, and e-learning (Rajabi and Soltani, 2019; 

Gelard and Davarzani, 2018; Pourkarimi and Ramezanpour, 2019).   

A literature review shows that most previous studies lack a systematic view of e-learning, 

have a partial view of e-learning, and only highlight specific aspects such as learners, tools, 

technologies, processes, or teaching methods. They also discuss higher education. This study 

systematically views e-learning and has been conducted in a context other than higher 

education. Table 1 shows the most important points related to previous research. 
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Table 1. Evaluation of previous studies 

The main topics 

discussed 

Important 

studies in this 

field 

Summary of the research Weakness of research 

Studying the 

challenges of e-

learning 

Eli-Chukwu et 

al. (2023) 

In these studies, various 

challenges facing e-learning, 

especially in higher education, 

have been considered. 

Most of these studies have been 

conducted in higher education, and other 

organizations have been less investigated. 

Evaluating of e-

learning models 

Mastan et al. 

(2022), 

Ahmadi et al. 

(2021) 

These studies have 

investigated various types of e-

learning models and their 

advantages and disadvantages 

in different organizations. 

Despite evaluating different models, a 

method for prioritizing them has not been 

provided. 

Identifying factors 

affecting the 

success of e-

learning 

Al-Farihat et 

al. (2020), 

Arasti et al. 

(2015) 

In these studies, various 

factors affecting the success 

and effectiveness of e-learning 

have been considered. 

In these studies, only a part of the factors 

is considered, and there is no systematic 

view. 

Studying the role 

of new 

technologies in e-

learning 

Kazem Pourian 

et al. (2017) 

In these studies, an attempt has 

been made to investigate the 

role of using different 

technologies, such as cloud 

computing, in e-learning. 

Only the effects of some technologies, 

such as cloud computing, have been 

investigated in these studies. 

Technologies such as big data and 

blockchain in e-learning seem very 

important. However, these technologies 

have received less attention in the past. 

Studying the 

satisfaction level 

of e-learning 

Saeed and 

Azimi Hammat 

(2016) 

In these studies, an attempt has 

been made to evaluate the 

level of satisfaction of e-

learning learners. 

In these studies, satisfaction has been 

considered only from the point of view of 

some stakeholders, for example, e-

learners. 

3. Methodology 

The study is conducted to identify and analyze the factors affecting the effectiveness of the e-

learning system in Hyper Famili chain stores. For this purpose, fuzzy Delphi and Markus 

techniques, which are quantitative and use quantitative data for analysis, were used to analyze 

the data. The fuzzy Delphi technique was used to screen the factors, and the MARCOS 

technique was used to analyze and rank them. The study has a quantitative and qualitative mixed 

methodology due to the quantitative methods used. It is also an applied study because of its 

benefits for education in the retail industry.  

The data collection tools were interviews and questionnaires. The factors were extracted by 

reviewing the literature on organizational learning, e-learning, and e-learning systems. The 

fuzzy expert and MARCOS priority questionnaires were distributed among the experts to rank 

the factors. The expert questionnaires were evaluated using the Fuzzy Delphi technique, and 

the priority questionnaires were evaluated using the MARCOS technique. Both questionnaires 

were highly valid because the factors were extracted by reviewing authentic international and 

domestic articles in the fields of e-learning and the effectiveness of the e-learning system and 

interviewing e-learning experts, managers, and consultants in Hyper famili stores. Moreover, 

the priority questionnaires were highly reliable due to the appropriate size of the sample (10) 

https://doi.org/10.22067/jstinp.2024.85659.1082
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and the screening of the factors. The sample size was 10, which is favorable for expert judgment 

methods.  

Also, the validity of the components of the expert assessment questionnaire was evaluated 

with two content validity coefficients, i.e., content validity ratio and content validity index. 

Since the content validity ratio of all factors was higher than 0.62, the research questionnaires 

had good validity. In addition, the content validity index of all factors was more than 0.79, 

indicating the reasonable validity of the research questionnaires. The value of the content 

validity index for the screened factors was above 0.9, which showed that the prioritization 

questionnaires had more validity than expert questionnaires. 

The sample size in expert-oriented research based on multi-criteria decision-making 

techniques is based on the two critical rules of avoiding inconsistency and theoretical saturation. 

In these studies, the sample size between 5 and 20 experts is desirable and avoids inconsistency. 

The appropriate sample size and screening factors made the results more reliable in this 

research. 

The study experts were e-learning managers (named experts) and consultants in Hyper Famili 

stores. The samples were selected using judgmental sampling based on their expertise in 

education, e-learning, and e-learning systems. 

The study was conducted in three phases. Factors affecting the effectiveness of the e-learning 

system were extracted in the first phase through a literature review and interviews with 

managers and consultants. These factors were screened in the next phase using the fuzzy Delphi 

technique. Finally, the most important factors were identified using the MARCOS technique. 

The fuzzy Delphi technique was used in the study to screen the factors affecting the 

effectiveness of the e-learning system. In the fuzzy Delphi technique algorithm, a suitable fuzzy 

spectrum should be developed first to fuzzify the linguistic variables of the experts to screen 

the factors. In this regard, common phase spectra could be used. In this study, a five-point Likert 

scale was used, as shown in Table 2 (Habibi et al., 2015; Zare Bahnamiri et al., 2023): 

Table 2. The fuzzy spectrum of the delphi technique 

Triangular fuzzy number Fuzzy value Linguistic variable 

(0, 0, 0.25) 1̃ Very low 

(0, 0.25, 0.5) 2̃ Low 

(o.25, 0.5, 0.75) 3̃ Moderate 

(o.5, 0.75, 1) 4̃ High 

(0.75, 1, 1) 5̃ Very high 

 

The MARCOS technique (measurement alternatives and ranking according to compromise 

solution) is one of the new multi-criteria decision-making techniques introduced by Stanković 

https://doi.org/10.22067/jstinp.2024.85659.1082
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et al. (2020). In this study, the MARCOS technique was used to analyze and prioritize the 

factors affecting the effectiveness of the e-learning system. The experts commented on the 

importance of each factor on a 10-point scale. The steps of the MARCOS technique are as 

follows (Stanković et al., 2020; Arabi et al., 2023): 

Step 1. Development of the decision matrix: This is the first step in all multi-criteria decision-

making methods that aim at prioritization. In the MARCOS technique, m options are evaluated 

using n criteria. Thus, each option is assigned a score based on each criterion. The experts 

commented on each factor in this study on a 10-point scale. 

Step 2. Determining ideal and anti-ideal alternatives: In this section, the values of ideal and 

anti-ideal alternatives are obtained based on the equations 1and 2. 

𝐴𝐼 = max
𝑖

𝑥𝑖𝑗  𝑖𝑓 𝑗 ∈ 𝐵 𝑎𝑛𝑑 min
𝑖

𝑥𝑖𝑗  𝑖𝑓 𝑗 ∈ 𝐶 (1) 

𝐴𝐴𝐼 = min
𝑖

𝑥𝑖𝑗  𝑖𝑓 𝑗 ∈ 𝐵 𝑎𝑛𝑑 max
𝑖

𝑥𝑖𝑗  𝑖𝑓 𝑗 ∈ 𝐶 (2) 

Step 3. Normalization: In this section, the values of the decision matrix are normalized 

linearly using the following equations. The normalization method is different for positive and 

negative indicators (Equations 3 and 4). 

𝑛𝑖𝑗 =
𝑥𝑎𝑗

𝑥𝑖𝑗
 𝑖𝑓 𝑗 ∈ 𝐶 

(3) 

𝑛𝑖𝑗 =
𝑥𝑖𝑗

𝑥𝑎𝑗
 𝑖𝑓 𝑗 ∈ 𝐵 (4) 

Step 4. Development of the weighted normal matrix: This matrix is extracted by multiplying 

the normal matrix by the weight of the indicators. In this study, the weight of the experts’ 

opinions was considered the same due to the experts' expertise level closeness. 

Step 5. Calculating the degree of utility of the alternatives (here, the factors): This section 

determines the ideal and anti-ideal utility of the alternatives according to the equations 5 and 6. 

𝐾𝑖
+ =

𝑆𝑖

𝑆𝑎𝑖
 (5) 

𝐾𝑖
− =

𝑆𝑖

𝑆𝑎𝑎𝑖
 (6) 

 

Step 6. Determining the final performance and prioritizing the alternatives: In this section, 

the optimal performance of each alternative is determined using the equation 7. 

https://doi.org/10.22067/jstinp.2024.85659.1082
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𝑓(𝑘𝑖) =
K𝑖

+ + 𝐾𝑖
−

1 +
1 − 𝑓(𝐾𝑖

+)

𝑓(𝑘𝑖
+)   

+
1 − 𝑓(𝐾𝑖

−)

𝑓(𝑘𝑖
−)   

 
(7) 

4. Findings 

The factors affecting the effectiveness of the e-learning system were extracted through an 

analytical literature review and interviews with e-learning managers and consultants in Hyper 

Famili chain stores. In this way, 32 factors were obtained, 25 from the literature review and the 

rest from the interviews. The factors can be seen in Table 3. Studies on employee training and 

e-learning were reviewed to extract the factors. 

Table 3. Factors affecting the effectiveness of the e-learning system 

Factors Sources 

The support of the senior managers of Hyper Famili 

stores 
Interviews 

The use of competent and expert teachers 
Kanwal and Rehman (2017), Motaghian et al. (2013), Islam et al. 

(2010) 

The use of multimedia content in education Ali et al. (2021), Natasia et al. (2022), Almaiah et al. (2020) 

Methods of evaluating teacher performance 
Kanwal and Rehman (2017), Motaghian et al. (2013), Islam et al. 

(2010), Saeed and Azimi Hammat (2016) 

Methods of getting effective feedback Saeed and Azimi Hammat (2016) 

Methods of notifying employees about training courses Motaghian et al. (2013), Islam et al. (2010), 

Effective educational needs assessment methods Interviews 

The curriculum used for employee training Hammouri and Abu-Shanab (2018), Kanwal and Rahmen (2017) 

Effective tools for e-learning in the company Hammouri and Abu-Shanab (2018), Kanwal and Rahmen (2017) 

The time of holding training courses Interviews 

The ability of manpower in e-learning and its tools Megahed and Mohammed (2020), Pham et al. (2019) 

Methods of evaluating learners according to the type of 

education 
Arasti et al. (2015) 

The support level of e-learning tools and technologies 
Megahed and Mohammed (2020), Pham et al. (2019), Ramírez et al. 

(2015) 

The development of providing e-learning through 

smartphones 
Ali et al. (2021), Natasia et al. (2022), 

Network security Interviews 

Using appropriate models of e-learning Mastan et al. (2022), Cidral et al. (2020) 

The existence of suitable infrastructure for e-learning Eli-Chukwu et al. (2023), Arasti et al. (2015) 

Financing e-learning needs and requirements Interviews 

The extent of using experiences of higher education 

and companies in holding e-learning courses 
Interviews 

Supervision of the correct implementation of e-learning 

courses 
Arasti et al. (2015) 

The extent of access to online and offline resources by 

learners 
Arasti et al. (2015) 

Development of appropriate strategic and operational 

programs in e-learning 
Interviews 

Strengthening organizational culture according to new 

changes 
Eli-Chukwu et al. (2023) 

Diversity of e-learning models 
Rajabi and Soltani (2018), Gelard and Davarzani (2018), Pourkarimi 

and Ramezanpour (2019) 

Teaching method suitable for e-learning Ahmadi et al. (2021) 

Teachers' skill with e-learning teaching methods Al-Farihat et al. (2020) 
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Factors Sources 

E-learning platforms Mastan et al. (2022) 

Perceived benefits of e-learning Al-Farihat et al. (2020), Cidral et al. (2020) 

Utilizing the capacity of social networks Parusheva et al. (2018) 

The Extent of using application software Nazari Farrokhi et al. (2020) 

Information quality of e-learning system Nazari Farrokhi et al. (2020) 

Ease of using e-learning tools and technologies Nazarpoori and Tabarsa (2014) 

 

Thirty-two factors extracted from the literature review and interviews with e-learning 

managers and consultants were screened using the fuzzy Delphi technique. Techniques such as 

MARCOS are highly sensitive to a large number of factors. In this step, 22 factors were 

removed from the calculations, and 10 were selected for the final ranking. The MARCOS 

technique selected those with a diffusion number greater than 0.7 (10 factors) for the final 

ranking. The number 0.7 was considered the threshold limit for screening factors. The threshold 

limit is between 0.5 and 0.7 in most studies and 0.7 in this study. The list of factors screened 

and their diffusion numbers are given in Table 4.  

Table 4. The results of applying the fuzzy delphi technique on the factors screened 

 

The content validity of the factors affecting the effectiveness of the e-learning system was 

measured using the content coefficient of the Lawshe model. A 10-member expert panel was 

formed to measure the content factor. Table 5 shows the minimum acceptable values for content 

validity coefficients for the number of different panels. 

 

 

Factors 
Average expert opinions Defuzzied 

number Lower limit Middle limit Upper limit 

The ability of manpower in electronic 

education and its tools (A) 
0.55 0.74 0.83 0.71 

The support level of e-learning tools and 

technologies (B) 
0.65 0.74 0.83 0.74 

Using appropriate models of e-learning (C) 0.62 0.7 0.83 0.72 

The existence of suitable infrastructure for 

e-learning (D) 
0.71 0.83 0.94 0.83 

The extent of using experiences of higher 

education and companies in holding e-

learning courses (E) 

0.67 0.73 0.85 0.75 

The extent of access to online and offline 

resources by learners (F) 
0.57 0.71 0.85 0.71 

Development of appropriate strategic and 

operational programs in e-learning (G) 
0.69 0.74 0.95 0.79 

Teaching method suitable for e-learning (H) 0.63 0.8 0.85 0.76 

Perceived benefits of e-learning (I) 0.75 0.83 0.96 0.85 

Ease of using e-learning tools and 

technologies (J) 
0.65 0.86 0.92 0.81 
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Table 5. Minimum appropriate content coefficients 

Minimum 

acceptable values 

The number of 

experts 

0.99 5 to 7 

0.78 8 

0.75 9 

0.62 10 

0.59 11 

0.56 12 

0.54 13 

0.51 14 

0.49 15 

0.42 20 

 

The content factor values of each factor affecting the effectiveness of the e-learning system 

were calculated based on the equation 8. 

𝐶𝑉𝑅 =
𝑛𝑒 − 

𝑁
2

𝑁
2

 (8) 

ne: the number of experts who evaluated the desired factor as necessary 

N: the total number of experts 

Table 6 shows the content factors of the factors screened. 

Table 6. The list of the factors screened 

Factors affecting the 

effectiveness of e-learning 

system 

Definitions Notation Sources 
Content 

factors 

The ability of manpower in e-

learning and its tools 

This factor means the skills and expertise of 

employees regarding different methods and 

tools of e-learning. 

A 

Megahed and 

Mohammed (2020), 

Pham et al. (2019) 

0.68 

The support level of e-

learning tools and 

technologies 

In case of problems in the e-learning system, 

experts must fix these errors quickly and 

continuously. 

B 

Megahed and 

Mohammed (2020), 

Pham et al. (2019), 

Ramírez et al. (2015) 

0.7 

Using appropriate models of 

e-learning 

There are different models in the field of e-

learning. The model used should be 

compatible with the target audience, the 

intended industry, and the intended goals. 

C 
Mastan et al. (2022), 

Cidral et al. (2020) 
0.71 

The existence of suitable 

infrastructure for e-learning 

This factor means the hardware and software 

infrastructure and required databases. 
D 

Eli-Chukwu et al. (2023), 

Arasti et al. (2015) 
0.8 

The extent of using 

experiences of higher 

education and companies in 

holding e-learning courses (E) 

The purpose of this factor is to prepare 

documented reports about the lessons 

learned from the experiences of successful 

companies and universities in the field of e-

learning. 

E Interviews 0.74 

The extent of access to online 

and offline resources by 

learners 

For each course, resources should be made 

available to employees to study the courses 

more effectively and accurately. 

F Arasti et al. (2015) 0.74 

Development of appropriate 

strategic and operational 

programs in e-learning 

Senior managers and officials in the training 

field should prepare long-term goals, 

perspectives, strategies, and a table of 

G Interviews 0.77 
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Factors affecting the 

effectiveness of e-learning 

system 

Definitions Notation Sources 
Content 

factors 

actions and indicators. 

Teaching method suitable for 

e-learning 

It should be noted that electronic education 

teaching methods differ from traditional 

education. 

H Ahmadi et al. (2021) 0.75 

Perceived benefits of e-

learning 

This factor represents the advantages and 

benefits of e-learning for the organization's 

performance and employees (in the opinion 

of the organization's senior managers). 

I 
Al-Farihat et al. (2020), 

Cidral et al. (2020) 
0.82 

Ease of using e-learning tools 

and technologies 

This factor means user-friendliness and ease 

of learning methods and technologies. 
J 

Nazarpoori & Tabarsa 

(2014) 
0.79 

 

According to Table 5, the content coefficient of all screened factors for the 10-person panel 

is above 0.62, which shows the content validity of the screened factors. According to Table 5, 

the content factor for all screened factors for the 10-member panel is above 0.62, indicating the 

content validity of the screened factors. In the following, the screened factors were analyzed 

using the MARCOS technique.   

In this section, the factors affecting the effectiveness of the e-learning system are ranked 

using the MARCOS technique. The decision matrix must first be formed. The experts 

commented on the importance of each factor on a 10-point scale. The values of the decision 

matrix were then normalized by the linear method. The weighted normal matrix was then 

obtained by multiplying the weight of the experts' opinions by the values of the normal matrix. 

In this study, the weight of the opinions of all experts was considered equal and 0.1 due to the 

slight difference in knowledge and position of the experts. The values of the weighted normal 

matrix are shown in Tables 7 and 8.  

Table 7. The weighted normal matrix (the first five experts) 

Factors The first expert The second expert The third expert The fourth expert The fifth expert 

A 0.03 0.022 0.044 0.04 0.056 

B 0.04 0.056 0.056 0.06 0.067 

C 0.03 0.044 0.044 0.05 0.056 

D 0.09 0.1 0.089 0.09 0.078 

E 0.05 0.044 0.067 0.05 0.056 

F 0.04 0.056 0.056 0.06 0.067 

G 0.07 0.067 0.067 0.07 0.056 

H 0.06 0.056 0.078 0.06 0.056 

I 0.1 0.1 0.1 0.1 0.1 

J 0.07 0.089 0.1 0.07 0.078 

Ideal alternative 0.1 0.1 0.1 0.1 0.1 

Anti-ideal 

alternative 
0.03 0.022 0.044 0.04 0.056 

 

The values of the weighted normal matrix for the following five experts are given in Table 

8. The results are given in two separate tables due to the high volume of calculations. 
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Table 8. The weighted normal matrix (the next five experts) 

Factors The sixth expert 
The seventh 

expert 
The eighth expert The ninth expert The tenth expert 

A 0.04 0.03 0.033 0.02 0.02 

B 0.05 0.04 0.033 0.03 0.04 

C 0.05 0.06 0.044 0.03 0.04 

D 0.07 0.08 0.1 0.09 0.08 

E 0.07 0.06 0.056 0.06 0.05 

F 0.08 0.07 0.044 0.03 0.04 

G 0.07 0.08 0.078 0.07 0.07 

H 0.07 0.07 0.089 0.05 0.06 

I 0.1 0.1 0.1 0.1 0.1 

J 0.08 0.08 0.1 0.07 0.06 

Ideal alternative 0.1 0.1 0.1 0.1 0.1 

Anti-ideal 

alternative 
0.04 0.03 0.033 0.02 0.02 

 

The four indices of the MARCOS technique, including Ki+, Ki-, f(Ki+), and f(Ki-), which 

are used for the final evaluation and analysis of the factors, were then obtained according to the 

weighted normal matrix data. The final scores of the factors can be seen in Table 9, which is 

the criterion for prioritization and final analysis. 

Table 9. The final score of the factors affecting the effectiveness of the e-learning system 

Factors Ki
+ Ki

- f(Ki
+) f(Ki

-) Final score Ranking 

A 0.335 1 0.74906 0.25094 0.309 10 

B 0.472 1.409 0.74907 0.25093 0.435 8 

C 0.448 1.337 0.74902 0.25098 0.413 9 

D 0.868 2.588 0.74906 0.25094 0.8 2 

E 0.563 1.682 0.74911 0.25089 0.519 6 

F 0.543 1.621 0.74908 0.25092 0.501 7 

G 0.698 2.084 0.7491 0.2509 0.644 4 

H 0.649 1.937 0.74903 0.25097 0.599 5 

I 1 2.985 0.74906 0.25094 0.922 1 

J 0.798 2.379 0.74906 0.25094 0.735 3 

 

As seen in Table 9, the perceived benefits of e-learning, the existence of suitable e-learning 

infrastructure, the ease of using e-learning tools and technologies, the development of 

appropriate strategic and operational plans in e-learning, and the teaching method suitable for 

e-learning have the highest priority, respectively. The Discussion and Conclusion section 

provides practical recommendations based on the priority factors. A seven-member panel 

interviewed the focus groups to strengthen the practical recommendations. 

5. Managerial insights 

The perceived benefits of e-learning can be said that the more senior managers of the 

organization understand and are aware of these concrete advantages and benefits, the more 

possible the use of these technologies will be. This study requires designing tools to measure 
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the benefits of this training for the organization, its processes, and performance. 

     Another problem for organizations implementing e-learning is the lack of required 

infrastructure. In this case, cooperation with reliable companies that support e-learning and 

using the experiences of universities can help organizations a lot. Without proper infrastructure, 

the e-learning system will be vulnerable. 

     Regarding strategic and operational plans, the organization's actions regarding e-learning 

will be scattered and inconsistent. In this case, cooperatively developing long-term and short-

term goals, measures, and performance indicators will help the development of e-learning.  

    Another challenge for organizations in e-learning is not using appropriate models. Using 

traditional models in this system is incompatible with the e-learning goals and will cause 

dissatisfaction among learners. 

6. Discussion and conclusion 

This study aims to provide a framework for identifying and analyzing factors affecting the 

effectiveness of the e-learning system. For this purpose, 32 factors were extracted first through 

a literature review. Five e-learning experts at Hyper Famili stores were interviewed to 

strengthen the target list, and seven items were added. The distribution of expert questionnaires 

and the fuzzy Delphi technique screened the factors. Twenty-two factors with a defuzzified 

number less than 0.7 were excluded from the analysis. Ten selected factors were investigated 

by distributing priority questionnaires and the MARCOS technique. According to the 

calculations of the MARCOS technique, the perceived benefits of e-learning, the existence of 

suitable e-learning infrastructure, the ease of using e-learning tools and technologies, the 

development of appropriate strategic and operational plans in e-learning, and the teaching 

method suitable for e-learning have the highest priority, respectively.  

This study differs from previous studies in two points. The first is its systematic approach to 

various factors involved in the effectiveness of e-learning. This study is not limited to a specific 

field or factor such as technology. The second is its focus on e-learning in a field other than 

higher education. Most of the studies on e-learning have been conducted in universities and 

higher education institutions.  

For example, some studies have focused on system infrastructure. Some researchers have 

examined different models and methods of e-learning. There are other research studies for 

which the role of lesson plans and teachers has been important. Most of these research studies 

lack a systematic approach. In these studies, higher education and universities are mainly 
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considered, while there are many differences between the academic environment and economic 

enterprises. 

The practical recommendations in the study are presented based on the priority factors, the 

first being the perceived benefits of e-learning. This factor is mentioned in the studies by Al-

Farihat et al. (2020) and Cidral et al. (2020). Managers can adequately understand the benefits 

of implementing e-learning in the company by holding workshops and briefing classes on the 

advantages, disadvantages, challenges, and applications of e-learning. The content should be 

presented objectively and concretely based on statistics and figures and considering successful 

experiences in competing companies. 

The lack of suitable infrastructure for e-learning is one of the main problems many companies 

operating in this field face. Some solutions for improving the infrastructure are considering the 

budget for providing the necessary hardware and software equipment, collaborating with some 

companies to hold joint training courses, and using the training services of some companies that 

provide e-learning services. This factor is focused on previous studies such as those by Eli-

Chukwu et al. (2023) and Arasti et al. (2015).  

The third factor is the ease of using e-learning tools and technologies. Fear of change and 

stress caused by new tools and technologies is one of the important obstacles to the development 

of e-learning in Iranian companies and businesses. New tools and technologies can be 

simplified by using teachers with high skills in e-learning, simple and effective course outlines, 

eliminating extra processes and activities, and using simple and practical software and 

applications. This factor is confirmed in the study by Nazarpoori and Tabarsa (2014).  

The fourth factor is the development of appropriate strategic and operational plans for e-

learning. The company's upstream documents cannot be indifferent to new technologies. The 

company's strategic plan should not be developed with a present-day approach but based on 

future trends and changes. Using the strategic foresight model in the company allows the 

consideration of future risks and drivers in various fields, especially training and learning, 

contributing to the effective training of employees. Metaverse, for example, is one of the new 

technologies that will completely transform corporate training. This factor was extracted from 

the interviews. 

The last factor is the use of a teaching method suitable for e-learning. One of the reasons for 

the failure of e-learning systems in companies is the use of traditional methods in education. 

The teaching method can be improved by using teachers with high skills in e-learning, preparing 

a course outline suitable for e-learning, using new tools and technologies in education, paying 
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attention to new e-learning models, getting employee feedback, and evaluating teachers. This 

factor was confirmed by Ahmadi et al. (2021). 

Recommendations include the future study of e-learning in the retail industry and the 

development of e-learning strategies. From a methodological point of view, scenarios for the 

future of e-learning in the retail industry should be designed with a systems dynamics approach. 

Disclosure statement 

No potential conflict of interest was reported by the author(s). 

References 

Ahmadi, S., Ghahremani, J., Abbaszadeh, Yadollah., 2021. Providing a Model for the E-Learning 

System of Iranian Higher Education Institutions. Quarterly Journal of Educational Leadership & 

Management. 15(1), pp.137-163. [in Persian]. https://dorl.net/dor/20.1001.1.27171329.1400.15.1.5.0. 

Al-Fraihat, D., Joy, M. and Sinclair, J., 2017, June. Identifying success factors for e-learning in higher 

education. In International conference on e-learning (pp. 247-255). Academic Conferences 

International Limited. 

Al-Fraihat, D., Joy, M. and Sinclair, J., 2020. Evaluating E-learning systems success: An empirical 

study. Computers in human behavior, 102, pp.67-86. https://doi.org/10.1016/j.chb.2019.08.004. 

Ali, S., Gulliver, S.R., Uppal, M.A. and Basir, M., 2021. Research investigating individual device 

preference and e-learning quality perception: can a one-solution-fits-all e-learning solution work?. 

Heliyon, 7(6).  https://doi.org/10.1016/j.heliyon.2021.e07343.  

Almaiah, M.A., Al-Khasawneh, A. and Althunibat, A., 2020. Exploring the critical challenges and 

factors influencing the E-learning system usage during COVID-19 pandemic. Education and 

information technologies, 25, pp.5261-5280. https://doi.org/10.1007/s10639-020-10219-y. 

Arabi, S.H., Maleki, M.H. and Bahrami, H., 2023. Identifying and Prioritizing the Affecting Factors on 

Childbearing in Iran. Women's Strategic Studies, 25(99), pp.129-164. [in 

Persian].https://doi.org/10.22095/jwss.2023.402110.3259.  

Arasti, Z., Sefidgar, A. and Zaefarian, R., 2015. Explanation the role of the personal, environmental and 

system factors on the success of entrepreneurship electronic learning in University of Tehran. Journal 

of Entrepreneurship Development, 8(1), pp.61-79. [in Persian]. 

https://doi.org/10.22059/jed.2015.55469. 

Cidral, W., Aparicio, M. and Oliveira, T., 2020. Students’ long-term orientation role in e-learning 

success: A Brazilian study. Heliyon, 6(12). https://doi.org/10.1016/j.heliyon.2020.e05735. 

Çınar, M., Ekici, M. and Demir, Ö., 2021. A snapshot of the readiness for e-learning among in-service 

teachers prior to the pandemic-related transition to e-learning in Turkey. Teaching and Teacher 

Education, 107, p.103478. https://doi.org/10.1016/j.tate.2021.103478. 

Clark, R.C. and Mayer, R.E., 2023. E-learning and the science of instruction: Proven guidelines for 

consumers and designers of multimedia learning. john Wiley & sons. 

Eli-Chukwu, N.C., Igbokwe, I.C., Ifebude, B., Nmadu, D., Iguodala, W., Uma, U., Onyeneke, R.U. and 

Akudo, F.U., 2023. Challenges confronting e-learning in higher education institutions in Nigeria amid 

https://doi.org/10.22067/jstinp.2024.85659.1082
https://doi.org/10.1016/j.chb.2019.08.004
https://doi.org/10.1016/j.heliyon.2021.e07343.
https://doi.org/10.22059/jed.2015.55469
https://doi.org/10.1016/j.heliyon.2020.e05735
https://doi.org/10.1016/j.tate.2021.103478


 

 

 

 

       Mohaghar et al., JSTINP 2024; Vol. 3. No. 1                                                    DOI: 10.22067/JSTINP.2024.85659.1082 61 

JOURNAL OF SYSTEMS THINKING IN PRACTICE                                          RESEARCH ARTICLE 

Covid-19. Journal of Applied Research in Higher Education, 15(1), pp.238-253. 

https://doi.org/10.1108/JARHE-09-2021-0346. 

Gelard, P., Davarzani, A.R.,2018. Structural and Cultural Factors Affecting the Establishment of E-

Learning System (Case Study: Payam Noor University Units in Tehran Province), Iranian Journal of 

Culture in the Islamic University, 8(2), pp.273-288. [in Persian]. 

Habibi, A., Jahantigh, F.F. and Sarafrazi, A., 2015. Fuzzy Delphi technique for forecasting and screening 

items. Asian Journal of Research in Business Economics and Management, 5(2), pp.130-143. 

http://dx.doi.org/10.5958/2249-7307.2015.00036.5. 

Hammouri, Q. and Abu-Shanab, E., 2018. Exploring factors affecting users' satisfaction toward E-

learning systems. International Journal of Information and Communication Technology Education 

(IJICTE), 14(1), pp.44-57. https://doi.org/10.4018/IJICTE.2018010104. 

Islam, M.A., Chittithaworn, C.H.U.T.H.A.M.A.S., Rozali, A.Z. and Liang, H., 2010. Factors affecting 

e-learning effectiveness in a higher learning institution in Malaysia. Jurnal Pendidikan Malaysia, 

35(2), pp.51-60. 

Kanwal, F. and Rehman, M., 2017. Factors affecting e-learning adoption in developing countries–

empirical evidence from Pakistan’s higher education sector. Ieee Access, 5, pp.10968-10978. 

https://doi.org/10.1109/ACCESS.2017.2714379. 

Kazem Pourian, S., Zaraii Zavaraki, E., Abdoli, S. and Moradi, M., 2017. Cloud Computing: a Solution 

to Improve E-Learning in Higher Education. Science and Technology Policy Letters, 7(1), pp.41-53. 

[in Persian]. https://dorl.net/dor/20.1001.1.24767220.1396.07.1.7.7. 

Lee, Y.H., Hsieh, Y.C. and Hsu, C.N., 2011. Adding innovation diffusion theory to the technology 

acceptance model: Supporting employees' intentions to use e-learning systems. Journal of Educational 

Technology & Society, 14(4), pp.124-137. https://www.jstor.org/stable/jeductechsoci.14.4.124. 

Lee, Y.H., Hsieh, Y.C. and Ma, C.Y., 2011. A model of organizational employees’e-learning systems 

acceptance. Knowledge-based systems, 24(3), pp.355-366. 

Mastan, I.A., Sensuse, D.I., Suryono, R.R. and Kautsarina, K., 2022. Evaluation of distance learning 

system (e-learning): a systematic literature review. Jurnal Teknoinfo, 16(1), pp.132-137. 

https://doi.org/10.33365/jti.v16i1.1736. 

Megahed, M. and Mohammed, A., 2020. Modeling adaptive E-learning environment using facial 

expressions and fuzzy logic. Expert Systems with Applications, 157, p.113460. 

https://doi.org/10.1016/j.eswa.2020.113460. 

Motaghian, H., Hassanzadeh, A. and Moghadam, D.K., 2013. Factors affecting university instructors' 

adoption of web-based learning systems: Case study of Iran. Computers & Education, 61, pp.158-167. 

https://doi.org/10.1016/j.compedu.2012.09.016. 

Natasia, S.R., Wiranti, Y.T. and Parastika, A., 2022. Acceptance analysis of NUADU as e-learning 

platform using the Technology Acceptance Model (TAM) approach. Procedia Computer Science, 197, 

pp.512-520. https://doi.org/10.1016/j.procs.2021.12.168. 

Nazari Farokhi, E., Kheirgou, M. and Askarnia, M., 2020. Identifying and ranking the success factors 

of using E-learning technology: A case study of Imam Ali Military University. Journal of Research 

on Management of Teaching in Marine Sciences, 7(2), pp.18-32. [in Persian]. 

https://doi.org/10.22067/jstinp.2024.85659.1082
https://doi.org/10.1108/JARHE-09-2021-0346
https://doi.org/10.4018/IJICTE.2018010104
https://www.jstor.org/stable/jeductechsoci.14.4.124
https://doi.org/10.33365/jti.v16i1.1736
https://doi.org/10.1016/j.eswa.2020.113460
https://doi.org/10.1016/j.compedu.2012.09.016
https://doi.org/10.1016/j.procs.2021.12.168


 

 

 

 

      Mohaghar et al., JSTINP 2024; Vol. 3. No. 1                                                     DOI: 10.22067/JSTINP.2024.85659.1082  62 

A Framework for Improving the Effectiveness of the E-Learning System                                                        JSTINP                                                                                                                                                 

Nazarpoori, A. and Tabarsa, G.A., 2014. Considering Effective Factors on Electronic Learning System 

Acceptance (ELS) According to Technology Acceptance Model (TAM). Technology of Education 

Journal (TEJ), 9(1), pp.33-40. [in Persian]. https://dorl.net/dor/20.1001.1.20080441.1393.9.1.4.3. 

Omar, A., Kalulu, D. and Alijani, G.S., 2011. Management of innovative e-learning environments. 

Academy of Educational Leadership Journal, 15(3), p.37. 

Parusheva, S., Aleksandrova, Y. and Hadzhikolev, A., 2018. Use of Social Media in Higher Education 

Institutions-an Empirical Study Based on Bulgarian Learning Experience. Tem Journal, 7(1). 

Perrin, D.G., Downes, S., Muirhead, B., Betz, M. and Perrin, E., 2014. Distance learning. The 

encyclopedia of criminology and criminal justice. https://doi.org/10.1002/9781118517383.wbeccj177. 

Pham, L., Limbu, Y.B., Bui, T.K., Nguyen, H.T. and Pham, H.T., 2019. Does e-learning service quality 

influence e-learning student satisfaction and loyalty? Evidence from Vietnam. International Journal 

of Educational Technology in Higher Education, 16(1), pp.1-26. https://doi.org/10.1186/s41239-019-

0136-3. 

Pourkrimi, J. and Ramezanpour, E., 2019. Professional development model of faculty member’s online 

learning: qualitative research,6(21), pp.125-146. [in Persian].URL: 

http://istd.saminatech.ir/en/Article/30510. 

Rahayu, N.W., Ferdiana, R. and Kusumawardani, S.S., 2022. A systematic review of ontology use in E-

Learning recommender system. Computers and Education: Artificial Intelligence, 3, p.100047. 

https://doi.org/10.1016/j.caeai.2022.100047. 

Rajabi, M. and Soltani, H., 2019. Prioritizing key elements of electronic learning achievement with 

AHP/CFA approach at Shiraz University electronic education faculty. Journal of New Approaches in 

Educational Administration, 10(38), pp.237-264. [in Persian]. 

https://dorl.net/dor/20.1001.1.20086369.1398.10.38.11.7. 

Ramírez-Correa, P.E., Arenas-Gaitán, J. and Rondán-Cataluña, F.J., 2015. Gender and acceptance of e-

learning: a multi-group analysis based on a structural equation model among college students in Chile 

and Spain. PloS one, 10(10), p.e0140460. https://doi.org/10.1371/journal.pone.0140460. 

Saeed, N. and Azimi Hemat, M., 1970. Designing a Fuzzy Expert System for Measurement the 

Satisfaction of Electronic Learner. Research in School and Virtual Learning, 4(15), pp.79-92. [in 

Persian].  https://dorl.net/dor/20.1001.1.23456523.1395.4.15.6.6. 

Sajed, A.N. and Amgain, K., 2020. Corona virus disease (COVID-19) outbreak and the strategy for 

prevention. Europasian Journal of Medical Sciences, 2(1), pp.1-3. URL: 

http://nepmed.nhrc.gov.np/index.php/EJMS/article/view/836. 

Shi, D., Wang, T., Xing, H. and Xu, H., 2020. A learning path recommendation model based on a 

multidimensional knowledge graph framework for e-learning. Knowledge-Based Systems, 195, 

p.105618. https://doi.org/10.1016/j.knosys.2020.105618. 

Singh, R., 2021, May. Cloud computing and COVID-19. In 2021 3rd International Conference on 

Signal Processing and Communication (ICPSC) (pp. 552-557). IEEE. 
https://doi.org/10.1109/ICSPC51351.2021.9451792. 

Smith, S.H., Samors, R. and Mayadas, A.F., 2008. Positioning Online Learning as a Strategic Asset in 

the Thinking of University Presidents and Chancellors. Journal of Asynchronous Learning Networks, 

12(2), pp.91-100. URL: https://www.learntechlib.org/p/104071/. 

https://doi.org/10.22067/jstinp.2024.85659.1082
https://dorl.net/dor/20.1001.1.20080441.1393.9.1.4.3
https://doi.org/10.1002/9781118517383.wbeccj177
http://istd.saminatech.ir/en/Article/30510
https://doi.org/10.1016/j.caeai.2022.100047
https://dorl.net/dor/20.1001.1.23456523.1395.4.15.6.6
https://doi.org/10.1016/j.knosys.2020.105618
https://www.learntechlib.org/p/104071/


 

 

 

 

       Mohaghar et al., JSTINP 2024; Vol. 3. No. 1                                                    DOI: 10.22067/JSTINP.2024.85659.1082 63 

JOURNAL OF SYSTEMS THINKING IN PRACTICE                                          RESEARCH ARTICLE 

Son, B., 2016. Innovative Collaborative Learning Strategies for Integrated Interactive E-Learning in the 

21st Century. International Association for Development of the Information Society. 

Stanković, M., Stević, Ž., Das, D.K., Subotić, M. and Pamučar, D., 2020. A new fuzzy MARCOS 

method for road traffic risk analysis. Mathematics, 8(3), p.457. https://doi.org/10.3390/math8030457. 

Sun, P.C., Tsai, R.J., Finger, G., Chen, Y.Y. and Yeh, D., 2008. What drives a successful e-Learning? 

An empirical investigation of the critical factors influencing learner satisfaction. Computers & 

education, 50(4), pp.1183-1202. https://doi.org/10.1016/j.compedu.2006.11.007. 

Tamm, S., 2020.100 Essential E-Learning Statistics for 2021. Available at: https://e-student.org/e-

learning-statistics/.Accessed January 22, 2021. 

Viner, R.M., Russell, S.J., Croker, H., Packer, J., Ward, J., Stansfield, C., Mytton, O., Bonell, C. and 

Booy, R., 2020. School closure and management practices during coronavirus outbreaks including 

COVID-19: a rapid systematic review. The Lancet Child & Adolescent Health, 4(5), pp.397-404. 

https://doi.org/10.1016/S2352-4642(20)30095-X. 

Wang, S., Iwata, J. and Jarrell, D., 2018. Exploring Japanese Students' E-Learning Habits. JALT CALL 

Journal, 14(3), pp.211-223. https://doi.org/10.29140/jaltcall.v14n3.231. 

Zare Bahnamiri, M.J., Maleki, M.H., Hasankhani, F. and Ramsheh, M., 2023. A Framework for 

Identifying and Analyzing Key Drivers Affecting Future of Auditing in Iran with a Focus on 

Blockchain Technology. Empirical Research in Accounting, 13(3). 

https://doi.org/10.22051/jera.2023.41640.3047. [in Persian]. 

 

 
 

 

 

 

 

https://doi.org/10.22067/jstinp.2024.85659.1082
https://doi.org/10.3390/math8030457
https://doi.org/10.1016/j.compedu.2006.11.007
https://doi.org/10.1016/S2352-4642(20)30095-X
https://doi.org/10.29140/jaltcall.v14n3.231
https://doi.org/10.22051/jera.2023.41640.3047

