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EETELIT [ T [ Mo J[Tea /=5 E-learning is a method of teaching that uses a combination of information

and communication technology capabilities to facilitate and improve learning. The combination of these
facilities provides opportunities for the learner to access the course and curriculum at any time, in accordance
with their job and family commitments. The ability to access tools, the ability to choose the time and place
of training, and the availability of different content formats in this environment put the learner in a position
to make a variety of choices. In this environment, the learner can use different tools to communicate with
classmates, teachers and other people at the same time and at the same time. Implementing quality and
sustainable e-learning programs requires understanding the requirements for establishing and developing
e-learning systems. Designing, setting up and maintaining e-learning environments requires a variety of
knowledge and skills in the technical, educational and managerial fields. The purpose of this study is to
evaluate and rank the effective factors in developing e- learning in higher education. In this study, the
effective factors in developing e- learning in higher education were identified in terms of measuring factors
of e-learning development including organizational, social, technical and human factors, based on previous
studies and the opinion of experts.

m Statistical methods were used to test and confirm the research hypotheses and fuzzy AHP ranking
method was used to rank the indicators. To this purpose two questionnaires were prepared. The first one is
for evaluating the accuracy of the research hypotheses and the second one, a pairwise questionnaire, is for
rating the indicators. The statistical population of the research is all students and professors of electronic
unit of Islamic Azad University in academic year of 2016-2017. The statistical sample size was considered
384 individuals based on Cochran formula; and was selected through the random sampling method. The
questionnaires were distributed among 384 individuals from which, 84 questionnaires were omitted
due to different reasons such as wrong answers to the questions and the lack of enough time, and 300
questionnaires were accepted.

m A list of 8 indicators (student characteristics, teacher characteristics, content quality, structure
management, training process, software infrastructure, hardware infrastructure, university image) is
extracted based on technical, human, social, and organizational factors to evaluate the effectiveness of
e-learning. The results showed that the introduced scale was a valid and reliable instrument for evaluating
the effectiveness of e-learning.

The results show that student characteristics are more important while software infrastructure
is considered as the second influential factor in this regard. Also, the characteristics of the instructor, the
quality of the content, the management of the structure, the infrastructure of the hardware, the teaching
process and the image of the university were ranked third to eighth, respectively.
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Fig. 1: The proposed conceptual model of effective factors in e-learning



F. Rahmani et al.

(Ya+) OhlKen 5 o>, aabls

s e oligl ooyl Sy o T sy Jlore 5 23 LS 0
Obisl B ea)S g5l 3y 1) o (1 o5l abasly ubil s Jlne
Sy olael ulul p coles jo gl gadad slacl 4y oS odel canay
L (s35lste (IS Hsle a5 00,5 (gt 4, 1) 055 sl Lzl onl

Lol sdaline BB Y o LB o
sl 5 Sligmls Jolb gy al o aallan S50 5ol dncl
ol cde 4 ol o (ol Bl3T olKisls  Sdg STl ag oKl
bl lp dged golawi B s orw waslul g b gl slass og
Wgod px> o) sabuly Glal p Sjse (nl jo el Ll
RS Coibge Cumd Bekod (nl 50 oS ol 5l 0gd e dplone
Q) Bged pz Sl ol 0 a5 00 F e eolal 40 lade ) s
Wged pam ol sl . [YFlal o (ol See e jiSTas
JLz=N(=P 0.5) Oi 50 a5 10,8 oolaiwl 1 SeS ages Jge,d 3l
3§ i o (Chas d9zg pae JizD(EQ 0.5) (Chs vs>g
Bl (o0 ) Dyge 4 45 () ojlad alal) Joo b 4 azgi b ogd oo

2.2
o Nt'sT m
Nd?+t’s?
Comoz S olasi oaims Lis N iges slass b plp nocalal) cpl jo
a4 glxws slp e o lasbinl olasl slasse t s oo el Bon
Coles ) g plpebl alols aai bl d (Jod LB Gliebl oy
5 el Bad Copraz 0 5 590 e Luilyly odims olii S
1757 3, (N 5 20 51 i Ysome) 0l S50 by Nl
4 y55 e g8 5 o5 anlys B b 5 SsS oy Nd? il 50

Justequal
Great Importance More Important

Littiyimportance  Importantequality ~  Very Important

0 1 2 3 4 5

[YA] 5bj sla e (s 53 Cogiie @l ) jlogas
Graph 1: Fuzzy membership function for lingual variables [28]

oS s blins dlaly 5 (San ol5ee  F 9031 5 T G903l ygm s
D55 (0 51 B ez 990 13,00 D92 Lo e

a5 5 >y deliduny 5l odel Casay Sledbl s 5 4528 sl
79 Slalio G le 5 30,5 (rsd Cugae @i (Vo)led) Jloges
St S S5 F sy 3 sl gy g il 5
Slaglio (o le Bl Il lo)lre 5 b Lasls Gligl (0,51 Conay
iy, SO B ao o5l 50 sl Caway slael B 0gd g5l Jloy >3)
Ogimw 52 ol oz =9y Slawlio s sle g5l Jbo s &lp gl
D35 oo il 00w] Gy 338y g, Slael s § gax
Il b a8 sl ols 058 5o Sy ot le ]

To investigate the thematic
literature of the research
¥
[ The first questionnaire ] To extract the indicators and effective
factors in e-learning in higher education
To investigate the validity and reliability .
Accuracy ofthe || confirmation of the firt q i Yy
— Y sies iy O To formulate and compile the
To investigate the correlation level questionnaires by the students and
To investigate data normality using me_ professors of the electronic unit of
5 between variables using Pearson
the Kolmogoruw-Smimov testand |ogy the Islamic Azad University
the skewness and kurtosis test correlation coefficient, T test and F test

naire=the paired g

To calculate the final weight To calculate the weight of the

e
(fuzzy) of the indicators paired comparisons matrix of the Ta obtain a To create the paired comparisons

based on the weight of indicatars and effective factors in normalized | matrix based on the results of the
eriterla “mh‘ in higher Edl.ltaﬁﬂﬂ matrix paired questionnaire

To obtain the final weight of the indicators and rank the indicators |

s S 3slsne Y S

Fig 2: The general research methodology
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Table 1: Demographic characteristics of the respondents

Demographic characteristics of respondents Number Percent
Female 90 30
Gender Man 210 70
Less than 30 years 70 22
Age 31 to 40 years old 130 43
Over 40 years old 100 35
Licentiate degree 80 27
Master's Degree 153 53
Level of education
Doctorate 67 22
Students 233 78
Academic side
Professors 67 22
Experience in the field of e-learning Less than 6 month 15 5
One year 57 19
More than a year 228 76
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Table 2: The validity of the research tools through the fitness test

Indicators and acceptable limits Values
Chi square 92.198
Relative Chi-Sq (<=5) 3.6
Normed Fit Index (NFI)(>=0.7) 0.897
RMSEA(<=0.2) 0.165
Comparative Fit Index (CFI) (>=0.6) 0.921
Incremental Fit Index (IFl) (>=0.7) 0.922
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Table4 : The determined fuzzy numbers in the Fuzzy Hierarchical Analysis method

[28]
. Fuzzy triangular
Oral scale Fuzzy triangular scale .
inverse scale
Just equal (1,1,1) (1,1,1)
Important equality (2,1,1) (1 1 1)
2'4’4
Great importance (3,1,1) (1 2 E)
3’9’9
Very important (4,1,1) (} 3 )
4’16’16
14 4
Most important (5,1,1) (g 25’ 25)
111
Little important (E Ei) (2,0,0)
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Table 3: The results of the reliability test of the questionnaire by Cronbach’s alpha

student traits 0.841 3
instructor characteristics 0.945 3
content quality 0.759 3
Learning Process 0.921 3
Software infrastructure 0.845 3
Hardware infrastructure 0.789 3
Structure management 0.911 3
image of the university 0.845 3
Total 0.825 24
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Table 5: The results of the Kolmogorov-Smirnov test

Indicator

Meaningful value Number of questions

Student traits

Instructor characteristics
Content quality

Learning Process
Software infrastructure
Hardware infrastructure
Structure management
Image of the university

Total

0.112 3
0.245
0.145
0.341
0.215
0.152
0.062
0.325
0.261 24
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Table 7: The results of significance test of the regression of the relationship
between the research variables and e-learning
vible  wodel MOl g Mem oo g Ol (Sarnd Gliee Ggmayy 09031 b ol s al LS
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Student on 25 o]
traits residual 30.292 299 0.120
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Regressi 60.250 1 59.250  75.256 0.000 22 #A% B A =S ‘55""5 AN

Instructor on
characterist

ics residual 52.511 299 0.859

Total 112.76 300
1
Regressi ~ 33.110 1 33.110  124.758 0.000
on
Content residual 106.26 299 0.429
quality 1
Total 139.37 300
0
Regressi 11211 1 98.834 415424 0.0
on 2 00
Learning residual  12.425 299 0.008
Process
Total 124.76 300
1
Regressi  45.834 1 42.834 128.429 0.0
Software on 00
infrastructu  reiqual  16.425 299 0.425
re
Total 61761 300
Regressi  62.834 1 98.934 142.145 0.0
Hardware on 00
infrastructu  regiqual  14.927 299 0.859
re
Total 78761 300
Regressi 11210 1 98.834 175.486 0.0
Structure on 6 00
manageme residual 1.927 299 0.725
nt Total 11376 300
1
Regressi ~ 125.01 1 86.145 415715 0.0
Image of ©Of 2 00
the residual 12.927 299 0.715
university 1ol 14701 300
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Table 6:Correlation test results between research and learning variables

Correlation

coefficient Mean Standard deviation Sig
0.74 2.3488 0.7451 0.000
0.86 4.1254 0.7256 0.000
0.689 2.7826 0.7045 0.000
0.72 3.3594 0.7015 0.000
0.821 3.3256 1.0012 0.000
0.69 2.1254 0.5426 0.000
0.87 3.3153 0.8547 0.000
0.79 3.1894 0.8291 0.000
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Table 8: The t-test results of the relationship between the variables of research and e-learning

non-standard factor

Coefficients

Standard factor

Model B std. Beta Sig
Error
1 Constant 1.215 0.094 074 12.158 0.000
Student traits 0.528 0.027 ' 11.251 0.000
) Constant 1.06 0.093 0.86 15.676 0.000
Instructor characteristics 0.365 0.014 ’ 12.040 0.000
Constant 1.245 0.065 15.459 0.000
3 0.689
Content quality 0.425 0.034 12.429 0.000
4 Constant 1.025 0.032 0.72 12.798 0.000
Learning Process 1.231 0.009 ’ 15.132 0.000
Constant 1.031 0.013 21.285 0.000
5 0.821
Software infrastructure 1.415 0.006 19.748 0.000
6 Constant 1.458 0.032 0.60 41.631 0.000
Hardware infrastructure 0.758 0.009 ’ 21.125 0.000
; Constant 0.748 0.032 0.87 14.112 0.000
Structure management 1.02 0.009 ’ 46.708 0.000
8 Constant 1.628 0.145 0.79 41.189 0.000
Image of the university 1.016 0.089 ' 108.132 0.000

The dependent variable: e-learning
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Table 9: Paired comparison matrix of the indicators relative to each other in terms of decision makers
Student Instructor Content Software Learning Hardware Structure Image of the
traits characteristics quality infrastruct Process infrastructure management university
ure
Student traits (1,1,1) (2,1,1) (3,1,1) (2,1,1) (1,1,1) (3,1,1) (2,1,1) (3,1,1)
Instructor (1 1 1) (1,1,1) (2,1,1) (1 1 1) (21,1) (1,1,1) (21,1) (3,1,1)
characteristics 24’4 2'272
Content quality (1 2 §> (1 1 1) (1,1,1) (1,1,1) (2,1,1) (2,1,1) (1,1,1) (3,1,1)
3’9’9 2'4’4
Software (1 1 1) (2,0,0) (1,1,1) (1,1,2) (1,1,2) (2,1,1) (2,1,1) (2,1,1)
infrastructure 2'4’4
Learning (1,1,2) (1 1 1) (} 1 }) (1,1,1) (1,1,2) (} 1 1) (} 1 3) (} 1 1)
Process 2'4’4 2'4’4 2'2'2 2'272 2'2'2
Hardware (1 2 3) (1,1,1) (1 1 1) (1 1 1) (2,0,0) (1,1,1) (} 1 1) (3,1,1)
infrastructure 3’9’9 2'4’4 2'4’4 2'272
Structure (1 1 1) (1 1 1) (1,1,1) (} 1 1) (2,0,0) (2,0,0) (1,1,1) (3,1,1)
management 24’4 24’4 2'4’4
Image of the (1 2 E) (1 2 E) (E 2 E) (E 1 1) (200 (E 2 Z) (E 2 E) (111)
university 3’9’ 3’9’9 3’9’9 24’4 3’9’9 3’9’9
Total pillar
(4/49,3/41, (7/83,3/97, (9/33,5/22, (7,5/25, (13,5,5) (11/83,5/72, (9/33,6/22, (18/22,
3/41) 3/97) 5/22) 5/25) 5/72) 6/22) 7/5,7/5)
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Table 12: The final weight of the effective indices in e-learning

. . Non-Fuzzy Indicators

Indicators Fuzzy weight weight rating
Student traits (0.11,0.09,0.09) 0.11 1
Instructor (0.07,0.08,0.08) 0.07 3
Characteristics
Content quality (0.06,0.07,0.07) 0.06 4
Software (0.08,0.07,0.07) 0.08 2
infrastructure
Learning Process (0.03,0.06,0.06) 0.03 7
Hardware (0.04,0.05,0.05) 0.04 6
infrastructure
Structure (0.05,0.04,0.04) 0.05 5
management
Image of the (0.02,0.03,0.03) 0.02 8
university
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Table 10: The weight of the effective indices of e-learning

Indicators Fuzzy weight

Student traits (0.22,0.19,0.19)

Instructor characteristics (0.14,0.16,0.16)
(0.13,0.15,0.15)

(0.15,0.14,0.14)

Content quality
Software infrastructure
Learning Process (0.08,0.12,0.12)
(0.09,0.1,0.1)
(0.12,0.08,0.08)

(0.06,0.05,0.05)

Hardware infrastructure
Structure management

Image of the university

S9SN 65Tk 5o sl 39 ) ) Jpur
Table 11: The weight of effective criteria on e-learning

Student traits

Criteria Weight of criteria

Student motivation

Student Skill

(0.75,0.66,0.66)
(0.24,0.34,0.34)

Instructor characteristics

Coach’s attitude towards e-learning
Attitude of the instructor towards the

(0.66,0.65,0.65)
(0.33,0.35,0.35)

Student
Content quality
Understood content

(0.66,0.65,0.65)
Content update (0.33,0.35,0.35)

Software infrastructure

Web  Conferencing tool for video (0.66,0.65,0.65)
communication
Networks and educational associations (0.33,0.35,0.35)
Learning Process
Allocation of content and information  (0.33,0.67,0.67)

resources based on scientific level

Improve educational patterns

Hardware infrastructure

The existence of appropriate servers in

(0.66,0.33,0.33)

(0.66,0.65,0.65)

accordance With the needs of the
educational system and the need of the
student

Internet and bandwidth suitable for covering  (0.33,0.35,0.35)
educational system
Structure management
Encourage managers
interact With students
The ability to coordinate the structure of
education with the university

Image of the university

Good university reputation

and educators to  (0.66,0.65,0.65)

(0.33,0.35,0.35)

(0.66,0.65,0.65)

Creating trust for the university brand (0.33,0.35,0.35)
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