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Abstract.  

By changing the traditional method of learning and teaching, “the development of information and communication 

technology” has provided an innovative approach to education. Education professionals are aware of the potential of online 

technology, and the e-learning system is widely used globally to reap its benefits. Training, teaching, and learning are now 

much more accessible thanks to the development of e-learning technology during the past ten years. How to draw students 

to the education company's online learning services is currently their biggest difficulty. From the standpoint of MCDM 

issues, the assessment of E-learning websites may be taken into consideration. In this study, the EDAS approach is 

optimized for the challenge of evaluating and choosing E-learning websites. The final rank of alternative sites is calculated 

by using equations 8, 9 and 10. Her final rank of alternative sites is CLS1 is sixth, CLS2 is fifth, CLS3 is third, CLS4 is 

second, CLS5 is fourth and CLS6 is ranked first.  The result of the analysis shows that CLS6 is the best C learning Website 

with an appraisal score (EDAS) of 0.82012. Online learning, Website Services, Functionality, usefulness, portability and 

MCDM. 

 

Introduction 

The World Wide Web is widely used now in a variety of sectors, including commerce, government, education, and 

entertainment. Particularly in the field of education, lessons have been designed and are now available online. E-learning is 

a tool that helps students increase their knowledge on their own. [1]. the majority of researchers and academic authorities 

now believe that a web-based system of education should be established. The word "e-learning" has a broad definition that 

includes multimedia-based training that can be accessed by students at their discretion through their computers and is 

delivered using a variety of instructional modalities. [2]. the terms "e-learning" and "web-based training," "online learning," 

"distributed learning," "internet-based learning," and "net-based learning" have also been interchanged. Learners, educators, 

and designers have a greater understanding of the capabilities of “web technology”,[3]. “E-learning” has drawn a lot of 

interest as a way to offer substitutes for conventional face-to-face, instructor-led education. According to IDC, and IT 

Business Analytics Researcher, “worldwide e-learning business” is currently worth $8 billion and is expected to reach $13 

billion over the next five years. [4].Higher education institutions are undergoing a technological transformation as a result 

of the quick development of e-learning. “E-learning” is indeed a learner-centered system that provides students with the 

freedom to pursue their educational goals whenever, whenever, and as they see fit. [5]. The way that learning is organized 

should be in line with how schools manage their information. In addition to encouraging social interaction among 

instructors, it is important to support resource management that supports teaching and learning since it creates a setting for 

knowledge management activities. For instance, schools must take into account what kinds of IT resources are necessary to 

create offline and online settings for sharing as well as whether teachers can use them efficiently. [6] The utilization of the 

E-learning system has rapidly grown in recent years due to its many benefits, including lower costs, greater quality, faster 

delivery, etc. Cristina (2012) claims that learning management systems (LMS), "learning content management systems 

(LMCS)", and a set of tools are the three basic components that makeup e-learning systems. [7]. To manage the content of 

the Website Services are provided by LCMS, including teachers, students and administrators Teaching processes among 

multiple users and handling communications Tools represent services. The LMS is of online teaching activities All aspects 

of supervision Integrate. of e-learning websites as the demand increases, various e-learning Regarding the purpose of their 

selection of websites There is a need to develop an evaluation process. [8]Due to the widespread use of the online education 

system today, e-learning websites are being developed at a rate that makes it necessary to create an evaluation process that 

can assess a variety of e-learning websites. Society as a whole may greatly benefit from effective evaluation [9]. The 

evaluation of E-learning websites is an MCDM problem because numerous possibilities must be assessed using conflicting 

criteria. The decision criteria and alternatives are chosen as the first stage in addressing an MCDM challenge. To reflect the 

relative relevance of the relevant criteria, it is also required to calculate criteria weights. [10].Functionality, usefulness, and 

portability are important variables in this decision-making process, and their values are crucial. Lower values are suggested 

for the non-beneficial criteria personalization and learning community. For this investigation, six C learning sites were 

chosen as substitute parameters. 

 

Materials and Methods 

Keshavarz Ghorabaee et al. established the evaluation technique called EDAS “(Evaluation Based on Distance from 

Average Solution)” (2015). The distance from the average solution (AV) corresponds to the best alternative in the EDAS 

approach. [11,12]."The positive distance from average (PDA)”, and "the negative distance from average (NDA)" are the 
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first two measurements produced by the EDAS approach. These metrics can demonstrate the variation between each 

alternate option and the average answer. [13]. “Higher PDA values and lower NDA values” will therefore signify the ideal 

solution. The solution (alternative) is superior to the average solution if PDA and/or NDA values are greater or lower. 

[14,15]. 

 

Step 1: Select the characteristics that best define the decision possibilities for the given decision problem. The decision 

matrix X, which displays how various options perform with certain criteria, is created. 

 

𝐷 =  

𝑥11 𝑥12 ⋯ 𝑥1𝑛

𝑥21 𝑥22 ⋯ 𝑥2𝑛

𝑥31 𝑥32 ⋯ 𝑥3𝑛

    (1) 

   
Step 2: Weights for the criteria are expressed in equation 2. 

 

𝑤𝑗 = [𝑤1 ⋯ 𝑤𝑛 ], where   𝑤1 ⋯ 𝑤𝑛 = 1𝑛
𝑗=1   (2) 

,       

 

 

Step 3: The average result about all criteria must be computed using the formulas presented below, per the specification of 

the EDAS method: 

 

𝐴𝑉𝑗 =
 𝑘𝑖𝑗

𝑛
𝑗=1

𝑛
               (3) 

 

Step 4: The positive distance from the average (PDA) is expressed in equation 4 

𝑃𝐷𝐴𝑖𝑗 =  

max (0,(𝑥𝑖𝑗−𝐴𝑉𝑖𝑗 )

𝐴𝑉𝑖𝑗
                ⎸𝑗 ∈ 𝐵

max (0,(𝐴𝑉𝑖𝑗−𝑥𝑖𝑗 )

𝐴𝑉𝑖𝑗
                 ⎸𝑗 ∈ 𝐶

    (4) 

 

Step 5: Now we need to calculate the difference between each response from the 

ideal best, 

 

𝑆𝑖
+ =   (𝑁𝑖𝑗 − 𝐴𝑗

+)2𝑛
𝑗=1    (5) 

 

Step 6: “The negative distance from average (NDA)”is expressed in equation 5  

  

𝑁𝐷𝐴𝑖𝑗 =  

max (0,(𝐴𝑉𝑖𝑗 −𝑥𝑖𝑗 )

𝐴𝑉𝑖𝑗
                ⎸𝑗 ∈ 𝐵

max (0,(𝑥𝑖𝑗 −𝐴𝑉𝑖𝑗 )

𝐴𝑉𝑖𝑗
                 ⎸𝑗 ∈ 𝐶

    (5) 

 

Step 7: The weighted sum of the positive and the negative distance from the average solution for all alternatives is 

normalized using equation 2 multiplied by 4 and 5 respectively. 

 

Step 8: Weighted sums of the positive and the negative distance are calculated by the equation 

 

𝑆𝑃𝑖 =  𝑤𝑗 ×𝑚
𝑗=1 𝑃𝐷𝐴𝑖𝑗      (6) 

𝑆𝑁𝑖 =  𝑤𝑗 ×𝑚
𝑗=1 𝑁𝐷𝐴𝑖𝑗      (7) 

 

Step 9: The weighted sum of the positive and the negative distance from the average solution for all alternatives is 

normalized using equations 8 and 9. 

 

𝑁𝑆𝑃𝑖 =
𝑆𝑃𝑖

𝑚𝑎 𝑥𝑖(𝑆𝑃𝑖)
    (8) 

   

𝑁𝑆𝑁𝑖 = 1 − (
𝑆𝑁𝑖

𝑚𝑎 𝑥𝑖 𝑆𝑁𝑖 
)   (9) 

 

Step 10: The average of the normalized weighted sum of the positive and negative distances from the average solution for all 

alternatives is used to determine the final appraisal score (ASi) for all alternatives. 
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𝐴𝑆𝑖 =
(𝑁𝑆𝑃𝑖+𝑁𝑆𝑁𝑖)

2
      (10) 

where 0 ≤ ASi ≤ 1. The alternative with the highest appraisal score is selected as the best choice among the other selective 

alternatives. 

 

In this decision problem, usability (C1), reliability (C2), and portability (C3) are beneficial criteria whose values are highly 

required. personalization (C4) and learning community (C5) are non-beneficial criteria for which lower values are 

preferred. Six C learning sites CLS1, CLS2, CLS3, CLS4, CLS5 and CLS6 were chosen as alternative parameters for this 

analysis. Usability: Usability is a fundamental criterion for assessing e-learning systems and technology. Usability equals 

quality and prioritizes the users' actual demands. Therefore, it is worthwhile to investigate the usability and how it relates to 

or contributes to the learning process. [16]. Reliability: Because online courses provide students with total control over their 

education, they can work at their own pace. When attending classes online, students perform their work more quickly and 

retain more information than when taking them in person [17].Portability: Higher education is increasingly merely a step in 

the process of lifetime learning. Because learning is portable, "blended learning," which combines physical and virtual 

mobility and frees the learner from the place- and time-based restrictions, is required [18]. Personalization: According to 

data gathered about the user and the context, the personalization process in e-learning systems can involve tailoring 

learning strategies, content, feedback, navigation, or evaluation to meet the needs of specific users. To customize e-

learning, a variety of methodologies and methods could be applied [19].learning community: "Online Learning 

Environments" is their degree program with jobs in mind Often with experts who undertake the design. Knowledgeable 

Different work of your group by teachers You will also be guided by experiences as such, it is a perfect setting for 

brainstorming. [20]. 

Analysis and Discussion 

TABLE 1. Decision matrix 

 
usability reliability portability personalization 

learning 

community 

CLS1 3.20 4.06 4.26 4.06 4.26 

CLS2 7.40 7.20 7.80 8.40 8.20 

CLS3 5.80 5.40 6.20 4.20 5.20 

CLS4 8.87 8.40 8.87 7.80 8.87 

CLS5 6.40 5.80 7.60 6.60 6.40 

CLS6 8.60 8.53 8.87 8.33 8.00 

 

Table 1 shows data forthe Decision matrix for the performance of the E-learning websites, usability (C1), reliability (C2), 

and portability (C3) are beneficial criteria whose values are highly required. personalization (C4) and learning community 

(C5) are non-beneficial criteria for which lower values are preferred. Six C learning sites CLS1, CLS2, CLS3, CLS4, CLS5 

and CLS6 were chosen as alternative parameters for this analysis.  

 

 
FIGURE 1. C learning sites 

 

Figure 1 represents the data forthe Decision matrix used in this paper. usability (C1), reliability (C2), and portability (C3) 

are beneficial criteria whose values are highly required. personalization (C4) and learning community (C5) are non-

beneficial criteria for which lower values are preferred. Six C learning sites CLS1, CLS2, CLS3, CLS4, CLS5 and CLS6 

were chosen as alternative parameters for this analysis.  

 

 

 

CLS1 CLS2 CLS3 CLS4 CLS5 CLS6

selecting the E-learning websites

usability reliability portability personalisation learning community
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TABLE 2. PDA 

0 0 0 0.381569 0.375519 

0.102558 0.096725 0.073394 0 0 

0 0 0 0.360244 0.237723 

0.321579 0.279513 0.220642 0 0 

0 0 0.045872 0 0.061813 

0.281351 0.299315 0.220642 0 0 

 

Table 2 displays the PDA. It is calculated using equation 4. 

 
TABLE 3. NDA 

0.523218 0.381569 0.413761 0 0 

0 0 0 0.279513 0.202052 

0.135833 0.177456 0.146789 0 0 

0 0 0 0.188119 0.300269 

0.046437 0.116527 0 0.005331 0 

0 0 0 0.26885 0.172734 

 

Table 3 displays theNDA. It is calculated using equation 4. 

 

TABLE 4. Weight 
0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 0.2 

 

Table 4 shows the weights distributed to the alternatives. Here 0.2 is equally distributed among the evaluation criteria 

usability (C1), reliability (C2), portability (C3),personalization (C4) and learning community (C5).The sum of weight 

distributed among the evaluation parameters is one. 

 
TABLE 5. Weighted PDA 

Weighted PDA SPi 

0 0 0 0.076314 0.075104 0.151418 

0.020512 0.019345 0.014679 0 0 0.054535 

0 0 0 0.072049 0.047545 0.119593 

0.064316 0.055903 0.044128 0 0 0.164347 

0 0 0.009174 0 0.012363 0.021537 

0.05627 0.059863 0.044128 0 0 0.160262 

 

Table 5 shows the data values of the Weighted Positive Distance from the Average and the sum of the Weighted Positive 

Distance from the Average. It is calculated using equation 6. 
 

TABLE 6. Weighted NDA 

 
 

TABLE 7. NSPi and NSNi value 

 

NSPi NSNi 

CLS1 0.92133 0 

CLS2 0.331832 0.634777 

CLS3 0.727689 0.651072 

CLS4 1 0.629602 

CLS5 0.131045 0.872364 

CLS6 0.975142 0.665099 
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Table 7 shows values of NSPi and NSNi values calculated from Tables 5 and 6 respectively. It is calculated using equations 

8 and 9. 

 

 
FIGURE 2. NSPi and NSNi value 

 

Figure 2 shows a graphical representation of values of NSPi and NSNi values calculated from Tables 5 and 6 respectively. 

It is calculated using equations 8 and 9. 

TABLE 8.  ASi 

 
ASi 

CLS1 0.460665 

CLS2 0.483304 

CLS3 0.68938 

CLS4 0.814801 

CLS5 0.501704 

CLS6 0.82012 

 

Table 8 shows the final appraisal score of C Learning sites taken as alternatives calculated by using equations 8,9 and 10. 

Here final appraisal score of alternatives sites CLS1 is 0.460665, CLS2 is 0.483304, CLS3 is 0.68938, CLS4 is 0.814801, 

CLS5 is 0.501704and CLS6 is 0.82012. 

 

 
FIGURE 3. final appraisal score of alternative sites 

 

Figure 3 illustrates the final appraisal score of C Learning sites taken as alternatives calculated by using equations 8,9 and 

10. Here final appraisal score of alternatives sites CLS1 is 0.460665, CLS2 is 0.483304, CLS3 is 0.68938, CLS4 is 

0.814801, CLS5 is 0.501704and CLS6 is 0.82012. 
TABLE 8.  Rank 

  Rank 

CLS1 6 

CLS2 5 

CLS3 3 

CLS4 2 

CLS5 4 

CLS6 1 

CLS1 CLS2 CLS3 CLS4 CLS5 CLS6

NSPi and NSNi

NSPi NSNi

CLS1 CLS2 CLS3 CLS4 CLS5 CLS6
Asi 0.46066 0.48330 0.68938 0.81480 0.50170 0.82012

ASI

Asi
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Table 9 shows the final rank of alternative sites calculated by using equations 8,9 and 10. Here final rank of alternative sites 

is CLS1 is sixth, CLS2 is fifth, CLS3 is third, CLS4 is second, CLS5 is fourth and CLS6 is ranked first. 

 

 
TABLE 4. The rank of alternative sites 

 

Figure 4 shows a graphical representation of the final rank of alternative sites calculated by using equations 8,9 and 10. 

Herefinal rank of alternative sites is CLS1 is sixth, CLS2 is fifth, CLS3 is third, CLS4 is second, CLS5 is fourth and CLS6 

is ranked first. The result of the analysis shows that CLS6 is the best C learning Website with an appraisal score (EDAS) of 

0.82012. 

 

Conclusion 

For academic organizations and people who are either providing or receiving education, the spread of online applications 

such as E-learning websites has created new opportunities as well as new obstacles. Due to the many advantages offered by 

the concept of online learning, such as the ability to study at any time and location, e-learning websites have grown in 

popularity over the past few decades. Many organizations nowadays have created websites to disseminate knowledge and 

skills in the field of education. The issue of E-learning evaluation and selection is brought on by the rapid expansion of E-

learning use. From the standpoint of multi-criteria decision-making (MCDM) issues, the assessment of E-learning websites 

may be taken into consideration. This study addresses the issue of evaluating and choosing E-learning websites With the 

EDAS method. This analysis shows the final rank of alternative sitesCLS1 is sixth, CLS2 is fifth, CLS3 is third, CLS4 is 

second, CLS5 is fourth and CLS6 is ranked first. The result of the analysis shows that CLS6 is the best C learning Website 

with an appraisal score (EDAS) of 0.82012. 
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