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EELLEIGIT [ ETR T Mo S TTa\=EH Human resources (HRs), as the most important asset of any organization,

play a significant role in their goals, competition and success. Thus the training of human resources plays an
important role to achieve the growth and success of any organization. Teaching and learning are performed
by different technologies such as traditional education, distance learning, e-learning and the use of grid and
social networks. Existing evaluation models of e-learning have mostly examined partially the educational
outcomes, the employees’ efficiency and the impact of e-learning, Therefore, in this paper a comprehensive
model is presented that models and evaluates the efficiency and cost of the organization and the time and
efficiency of the personnel in the current and electronic methods..

m First, the relationships in the e-learning system were modeled and formally expressed with
mathematical relationships, and then the simulation was performed, and finally the costs of e-learning were
evaluated based on the simulation results.

m The obtained results by simulation show that e-learning system improves the HRs utilization by
15% and decreases the training cost of organizations by 18% in comparison to the common method.

Waste of human resources in organizations reduces the efficiency of the organization, as for
solving this problem in organizations and turn it into potential and increase the intangible assets of the
organization, e-learning was proposed. Web-based e-learning system is a type of training system that uses
a three-tier architecture under the Internet and increases the educational productivity of the organizations
and in general reduces the waste of staff time, increases the efficiency of the organization and the amount
of costs. It reduces the time spent on training, and in this way can reduce unemployment, leisure time and
staff wastage through training under the computer network and mobile devices and the web, which are
available everywhere and always at a low cost. It also converts the intangible capital of the organization and
increase the expertise and capability of the organization. Common methods of modeling and evaluating
the effectiveness of e-learning were examined. Most of these models only partially assessed the effect of
education on learners' performance. Therefore, in this article, a comprehensive model was presented and
evaluated both the efficiency and costs of the organization and the time and efficiency of personnel in the
common and electronic methods. The simulation results using MATLAB software show that the number
of trained employees and intangible assets in the web-based e-learning system increases more than three
times compared to conventional methods. Training costs will decrease by eighteen percent and the efficiency
of the organization's employees will increase by fifteen percent. Analyzing and evaluating network and cloud
training is recommended for large organizations as future work.
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Fig. 1: Three-layer e-learning architecture
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Table 2: Sample of size and confidence interval to estimate the standard division

of variables
i Variable Sample of Confidenc
Description N .
name size e interval

T.he standard division of useful Sux 20 08%
time of an employer
The standard division of the
'number of participant in a C|"’:ISS 8t 15 6%
in a web-based e-learning
system
The standard division of the
number of participant in a class Spyeo 15 96%
in common methods
The standard division of the 05%
number of classes held in the [ 10 i
organization one each month
The standard division of number Sy 3 00%

of employees in organization

D sl piie 5le s Y. Jso
Table 3: Simulation of the performance of the variables

Distribution Description Variable
name

Exponential distribution  The wuseful time of the

. . - TU,
with parameter 6 Hours employer in organization
Normal distribution withthe ~ The number of participantin
average of 15 people and class | in a web-based e- Nfl
standard deviation 2 learning system
N | distributi ith th

ormal distribution wi ©  Thenumber of participantin co
average of 5 people and class | in common methods Ni
standard deviation of 1
Normal distribution withthe ~ The number of classes held L
average 20 classes and a inthe organization one each
standard deviation of 4 Month
Normal distribution withthe ~ Number of employees in N

average of 18 standard  organization

deviations 5
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Table 1: Sample of size and confidence interval to estimate the mean of variables

_— Variable Sample of Confidence
Description . .
name size interval

The mean value of useful o
time of an employer Hux 20 8%
The mean value of the
number of participant in a

1 0,
class in the web-based e- He 15 96%
learning system
The mean value of the
number of participant in a Hyeo 15 96%
class in common methods
The mean value of the
number of classes held in 10 95%
the organization one each Hr
month
The mean value of the
number of employees in Uy 3 90%

organization

E 06
3
& 04
4 5 |
=] |
0.2 B |
g o0 |
© 1234567 8 9101112131415
month
# The efficiency of free time in common
methods
“ The efficiency of free time in e-learning
system

5wy o8 (Seig iU (el w53 QLS Céld ploy (L oliee dumlis ¥ S5
=l slagbs,
Fig. 2: Comparison of the efficiency of free time in a web-based e-learning system
and common method
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Fig. 5: The diagram of comparison of wasted time in the web-based e-learning
system and common methods
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Fig. 6: The diagram of comparison of the time taken to train staff in both e-learning

and traditional methods
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Table 5: Sample of size and confidence interval to estimate the mean of cost

variables
_— Variable Sample of Confidence
Description . .
name size interval
The mean value of the cost
0,

of a teacher to hold a class be, 15 98%
Th | f th t

e mean value of the cos e 15 96%
of organizing a class s
The mean value of the cost
of teacher transportation He,, 20 98%
for a class
The mean value of the cost
of broadband internet is to Hey 15 96%
hold a class
The mean value of the cost
of . .t'echnlcal st.aff e 3 90%
maintaining an e-learning th
system in one month
The mean value of the cost
of training staff in e-learning Hegl 3 90%
system
The cost of training staff in fegom 5 95%

common method Per month

600
400
200

Number of trained people

123 456 7 8 9101112131415

Month
B number of trained people in common method

= number of trained people in e-learning method

0 bj9el LSS slawy jlages ¥ S
Fig. 3: Diagram of the number of trained staff
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# Efficiency of common methods
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Fig. 4: The diagram of comparison of employee efficiency in the web-based

e-learning system and common methods
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of cost variables

Table 4: Sample of size and confidence interval to estimate the standard division

o Variable Sample of Confidence
Description . .
name size interval
The standard division of the
cost of a teacher to hold a 60: 15 98%
class
The standard'd'wlsmn of the 5, 15 96%
cost of organizing a class s
The standard division of the
cost of teacher S, 20 98%
transportation for a class
The standard division of the
cost of broadband internet 565 15 96%
is to hold a class
The standard division of the
cos‘t of technical st‘aff 5, 3 00%
maintaining an e-learning th
system in one month n
The standard division of the
cost of training staff in e- 50551 3 90%
learning system
The cost of training staff in Sceom 5 05%

common method per month
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Table 7: The comparison of the amount spent on staff training in different 15

months
Method Common e-learnin Improvement
method i P
Parameter
Cost of human
resource training 7696000 6263333 0.18
(toman)

oo o35 o QLSS JS Sy <l olos S oS olyee alis A Jpir
Table 8: Comparison efficiency of total free time and efficiency of the staff in 15

months
Method E-learnin, Common Improvement
Parameter J Method P
The- averagg of free 0.40 0.13 67%
time efficiency
The average
performance in 15 0.87 0.74 15%

month

slo 033 13 QLSS S ol5s blyd olay S S olies dulin A g
Table 9: Comparison efficiency of total free time and efficiency of the staff in 15
months

Method . ) Common
Parametor E-learning Method Improvement
The average of 15 44.6 66%
wasted time ' )
The average of time 746.86 257.86 65%

spent to learning

Gl sl Bro anie gilo and l Jol @l Hloges VS
s 2SI el (39 59 sl e oo o33y y3 QLSS el
o (oo Gl |y @y slo (g5 9

oo oozly jo G (t9el (slp 0sds B po aje (2Sile ¥ Jgu
a0 oo (S gl sl b9y 5 (Seis Sl 90T (29 5 1, iz
% 0ad Bpo anje plie wad (oo Gl (ile 4 I Jol> b
00 By Al 30 ) Cond 00,0 VA (30 4y (S oSl 5500 b,
ol feS gl sl b 5

Sl ams o lid ool zy0 A Jgoz 40 4SS sk ol Cawdy b
s § 0,3 035 mly Slo g, 5o QLS éld ey S
S 5ol (rizred sl sy oz g o (S Sl el
e § 20 )d ez g olde il slo (s, o b Lol (LSS S
Cead gly sl Ghyy 4 S (Seig S (oj9el 21 ooy 2l
Sy S ogal gy 0 Glajle JS SIS uSile g doy0 caim
ol AL Sgups Qo y0 003l L 4y s

5 Gisel sln oad Bpo ley U5 oliee (eSile anglie 3 Jpu
s aes oo plas |y Qalizes ole 003l jo LS IS ouls ali ylog
oo il o sy £F malS Silo (oile a5l ssnl Cewa

s 53 GES,IT 35sel S ley soys £O Gialidl g (LSS

~

2
o
o
o
o
o
o
o

)

8,000,000
6,000,000
4,000,000
2,000,000

a

Cost(toman

# e-learning system = common methods

Cilizes olo 033l yo Sludl wolie o550l atsse Jloges ¥ S
Fig. 7: The diagram of cost of human resource training in 15 different months
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Table 6: Simulation of cost variables

Simulation method Description Variable
name
Normal distribution with the The cost of a teacher to
average of 50000 standard hold a class in an c
deviation. 5000 (in terms of - ¢
organization
toman)
Normal distribution with the
average of 20000 standard  The cost of a class in an c
deviation. 3000(in terms of  organization N
toman)
Normal distribution with the
The cost of teacher
average of 20000 standard transportation for a class C,
deviation. 4000(in terms of . P L tr
in an organization
toman)
Normal distribution with the The cost of broadband
average of 1000 standard .
o - Internet is to hold a class Cp
deviation 100(in terms of . T
in the organization i
toman)
Normal distribution with an ~ The cost of technical
average of 1500000 standard  staff maintaining an e- c
deviation 100000(in terms of  learning system in one th
toman) month in an organization
Normal distribution with an
average of 3000000 standard  The cost of training staff cel
deviation 200000(in terms of  in e-learning system es
toman)
Normal distribution with an The cost of training staff
average of 4500000 standard . com
in common method per CE?

deviation 300000(in terms of
toman)

month

M2 slez Jlre Slizdl 5 e s Sile b Jlo g aa555 DS
L by @ig oW 2 )l p copnl Wb sl anje by
Sz 6 O a9 sl deo Jlre Sl g e (5 SLe
eSlee b Jloyi s olo S 50 (Sodg iS55 90] s (5,005
5 9500 plogi ylie aaSy Jlae Glamil 5 e aaily 5 (ygelee S
Gyl Ghe) 5 (sigel (LS auje Craimen W08 (sile 4
eyl Sl b gl as :S0ke b Jlo i 2555 Sy 2]
L Jbys s @l b (hg) 5o anip ol Geizren 5 (logs Ll
Obeg Ll darw Jlne Sl 5 e waily 5 eeee [z e Sle

] 00 0)51).3



A. Habibizad Navin

Y .)L,’ puovE Ao/

[4] Saadat V, Saadat Z. Organizational learning as a key role of
organizational success. In 3rd International Conference on New
Challenges in Management and Organization: Organization and
Leadership (pp. 219-225). Dubai,UAE; 2016.

[5] Chatti MA, Jarke M, Wilke DF. The future of e-learning: a shift to
knowledge networking and social software. International Journal of
Knowledge and Learning. 2007; 3(4/5): 404-420.

[6] Ascia HB, Tanb FZ, Altintas F. A Strategic Approach For Learning
Organizations: Mental Models. In 12th International Strategic
Management Conference, ISMC 2016 (pp. 2-11). Antalya, Turkey;
201.6

[7] Mahmoudi M, Mashaqi S. The Role of E-Learning in Human
Resource Development and the Realization of Sustainable
Development. In The First National Conference on Social Sciences,
Education, Psychology and Social Security. Tehran,lran; 2017.
Persian.

[8] Mirzeaye S. The necessity and importance of the role of human
resources education in response to organizational goals. In The First
International Conference on Economics, Management, Accounting,
Humanities and Islamic Banking. Tehran, Iran; 2017. Persian.

[9] Habibizad Navin A, Jafari Navimipour N, Rahmani AM,
Hosseinzadeh M. Expert grid: New type of grid to manage the
human resources and study the effectiveness of its task scheduler.
Arabian Journal for Science and Engineering. 2014, 39(8): 6175—
6188.

[10] Kheyrabadi Z, Abdollahi D. The Position of e-learning in the
information age. In The fifth scientific and research conference of
education and science. Tehran, Iran; 2017. Persian.

[11] Tanenbaum AS. Computer networking (2nd ed.). Tehran:
Nopardazan; 2002. Persian.

[12] Elahi A. Network technology (10th ed.). Tehran: Naghoos; 2014.
Persian.

[13] Rabiei F, Faryadi M. E-learning; the inevitable necessity to
promote and improve the learning and learning process. In The
second international conference on new findings on science and
technology. Qom, Iran; 2016. Persian.

[14] Mahmoudi M, Mohammad Ali M. Evaluation and Evaluation of
Effective Factors on E-learning and E-Learning in Schools. In Fifth
National Conference on Development and Promotion of Education
Sciences, Psychology, Consulting and Education. Tehran, Iran; 2017.
Persian.

[15] Kavianifar S, Kaskani N. New Methods of Teaching with the
E-Learning Approach. In Second Congress on the Transformation

and Innovation in the Humanities. Sabzevar, Iran; 2017. Persian.

[16] Gunasekaran A, McNeil RD, Shaul D. E-learning: research and
applications. Industrial and Commercial Training. 2002; 34(2): 44-53.

[17] Ruiz J, G, Mintzer MJ, Leipzig RM. The impact of e-learning in
medical education. Academic Medicine. 2006; 81(3): 207-212.

[18] Watkins KE, Marsick VJ. Towards a theory of informal and

il oo oy o (Sig 1Sl 359l

&S Al
S JP B od.u" Couw & UL:-AA:)J ul).»_»_u L) o‘)o.b )5).4| 6LJ;>

L aS aies aslel 095 slay 4y asilys g0 Lis cpl o olo lesle g
95 (Sl G p5 S 08 > L3, plo bl 4y il 5 59, (5,58
sl Gijpel o dsptal sl alopes 5 2Ll Caytets Olsin )
005,50l e losls b lesle 458 (pl a4 aS aims 1,8 s il
Olejbe 233k 2alS coge o Glojl yo (Sludl (595 =By S
5 Jesliy 4 5T e 5 o lesles o IS ol g8 1 45 95 o
00355 oo (Saig S sl olojle 25l slo ey il
oS ool (B90] s (295 05 Co (g iU el s
Ol cely 5 wiS e oslainl Co ) cos Y aw g lexe S
QLSS 28 Bl 5l S 50 5 ead b plojle (jsel (s)9 05
ond Bro sl anje (e g ools Il Glosle (a3l wanls
5 6 0l Ol (o skl 515 90 oo 2alS ) B30T sl
SiomelS aSd o Shgel Gayb 5l 1) QLS ) 0e 5 il b
S (o ywd )3 dlged g 1> des a5 g g ol en slo ol
Gl cge 5 00,8 Joas Glojle dgpiels dilep 4 o5 anje b
Sibdae gly slo (hg) w05 Glojle saiailys 9 (553 9 aass
ol ST 5 ) 050 (g Sl el @.")ls <bils
1y B9 Foly allS ) 3590T il Lai S sk o bn Juto
aidgrools J18 bl g0

G auie 5 Sl o2 a5 0s @l aelr Joe alie ol e 1Y
ibadae (Sig 2SIl g ly gy 50 ) ey 2D 5 Olej 5 Glejle
ol cdie 58l e 51 eolatnl b gle s bl o5 bl
s 5 Ogiali (glo sle o g oy igel LSS slass wae 6
Alr sl Gl slagby, 4 Cams oy cod (Sdg piSUl bjga
5 SRl deyd eazd (liee 4 (Bigel o anje il (oo (I
ool (oo (al3El o s 03l e & plosle (LSS LS
Olsie 4 S5 sl plojls sl 2l 5 )8 4SS 55 Bisel (23l s
09 o Setiey SIS

»Iogé:lm

[1] Seyedjavavden R. Principles and applications of human resource
management and personnel (8th ed.). Tehran: Negahe Danesh;
2014. Persian.

[2] Janezi¢ M, Dimovski V, Hodos¢ek M. Modeling a learning
organization using a molecular network framework. Computers &
Education.. 2018; 118: 56-69.

[3] Khadjooi K, Rostami K, Ishag S. How to use Gagne’s model of
instructional design in teaching psychomotor skills. Gastroenterol
Hepatol Bed Bench. 2011; 4(3): 116-119.


https://www.sciencedirect.com/science/article/abs/pii/S036013151730252X
https://www.sciencedirect.com/science/article/abs/pii/S036013151730252X
https://www.sciencedirect.com/science/article/abs/pii/S036013151730252X
https://pubmed.ncbi.nlm.nih.gov/24834168/
https://pubmed.ncbi.nlm.nih.gov/24834168/
https://pubmed.ncbi.nlm.nih.gov/24834168/
https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X0016X/1-s2.0-S1877042816311296/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEK3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIH5z1hOQCyxOkohuJ0Ljead0iiOBX3hiW94yrIdOxutZAiByPEEVUBHB9MFAUCc3Xe1B6xk7szRQUpRdqMhEYGG4JCq9Awjm%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F8BEAMaDDA1OTAwMzU0Njg2NSIMCYr0BUoPSOZ1EC%2FfKpED6z6kZqr1n4CgzGiRYgjEzae%2BhXj3u%2B6z8qQBIJ5szgHS8IvYnod9Dv7jHSONHHeKApjpFA%2F9cJuf%2FZWuxUPPi3cTm2OnenMK3BsQQ8s65eAiC11jQPLLbm0V3yfGnXxOyfh7MoTal4dCWu60uHA5GiWf5nPfxKBUknOOCrbIEcwGckk%2FN3SkR0qY6pDtQVBIAgehsDpElE9GWSv6v5o2u89%2B0y%2Ftrl8qj9D7WUxcVyAJ5cLmOjd%2Fb92nRidwyBUAx9Dhivh85eK7Cawizo%2BO8CeZRtNZEnZ4PjmXNoAeKi49R9xs%2B3Tc9FKxublxWWqRtUTzgqUNPzOlz2FWeOcfloCroFsPN0N2%2Bz1h12Wqfo6lwdcZJhXLi0A8W%2Byzhw8LXH%2BRAyxL%2BZvnD4ywFMXSCNLb1afHpfVA1G78CBnpC3RIRNrIfTEwNBXMspEPj7Xf9R9TizLwB%2FJb%2BKYb8Y4G6KwYiBqCE4VMQNH1rcDwkbe8RJ%2FuGbHGJTbNIn5N59f9AXWr1bV6gLNWSU6EZRpOISkwqdOk%2FAU67AE8pEJuRuevdb55xFSyWGNANLug2HHSHlLhN2MdzLJYgwjMzPWBdUYM7%2F0smu%2Byr%2BGZngl1qf1C9S5jBDXHHs4Dh7dcSFSr%2FUh2RggMo0aTcvRuv2v8b08JjHKYZo%2Fo09oHU742x%2FyYdgIPgRukcPDXIzdiiVZ%2Fo5HyAYOulfSszPvwixLk%2BdvNV8N7vBj8zgc%2BieuwfwWnEPHOc8u%2FATvInKTX0srYOJEPDhmijl%2Bh4wFQG21JrKGkDdsgEhpV5m9RK3hlqlv0v9tRQRJcrRAMh4lI6nsaFGPyGVCbesBzjqtNJvUaZ0YyGni4ng%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20201016T063118Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQNUQBOON%2F20201016%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=404308062fff0fb2bbc5d8979026286c36ac73ae1a823fbaa9b7ae44d52f52be&hash=ad6e0e1bf5958d69373993e87974d38846d625022a378e6ef3c280f41f622038&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816311296&tid=spdf-2e469ab4-a3f3-487b-8c4f-94a878c9dd35&sid=46e9842798aa114c446b038-b4cd930f810egxrqb&type=client
https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X0016X/1-s2.0-S1877042816311296/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEK3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIH5z1hOQCyxOkohuJ0Ljead0iiOBX3hiW94yrIdOxutZAiByPEEVUBHB9MFAUCc3Xe1B6xk7szRQUpRdqMhEYGG4JCq9Awjm%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F8BEAMaDDA1OTAwMzU0Njg2NSIMCYr0BUoPSOZ1EC%2FfKpED6z6kZqr1n4CgzGiRYgjEzae%2BhXj3u%2B6z8qQBIJ5szgHS8IvYnod9Dv7jHSONHHeKApjpFA%2F9cJuf%2FZWuxUPPi3cTm2OnenMK3BsQQ8s65eAiC11jQPLLbm0V3yfGnXxOyfh7MoTal4dCWu60uHA5GiWf5nPfxKBUknOOCrbIEcwGckk%2FN3SkR0qY6pDtQVBIAgehsDpElE9GWSv6v5o2u89%2B0y%2Ftrl8qj9D7WUxcVyAJ5cLmOjd%2Fb92nRidwyBUAx9Dhivh85eK7Cawizo%2BO8CeZRtNZEnZ4PjmXNoAeKi49R9xs%2B3Tc9FKxublxWWqRtUTzgqUNPzOlz2FWeOcfloCroFsPN0N2%2Bz1h12Wqfo6lwdcZJhXLi0A8W%2Byzhw8LXH%2BRAyxL%2BZvnD4ywFMXSCNLb1afHpfVA1G78CBnpC3RIRNrIfTEwNBXMspEPj7Xf9R9TizLwB%2FJb%2BKYb8Y4G6KwYiBqCE4VMQNH1rcDwkbe8RJ%2FuGbHGJTbNIn5N59f9AXWr1bV6gLNWSU6EZRpOISkwqdOk%2FAU67AE8pEJuRuevdb55xFSyWGNANLug2HHSHlLhN2MdzLJYgwjMzPWBdUYM7%2F0smu%2Byr%2BGZngl1qf1C9S5jBDXHHs4Dh7dcSFSr%2FUh2RggMo0aTcvRuv2v8b08JjHKYZo%2Fo09oHU742x%2FyYdgIPgRukcPDXIzdiiVZ%2Fo5HyAYOulfSszPvwixLk%2BdvNV8N7vBj8zgc%2BieuwfwWnEPHOc8u%2FATvInKTX0srYOJEPDhmijl%2Bh4wFQG21JrKGkDdsgEhpV5m9RK3hlqlv0v9tRQRJcrRAMh4lI6nsaFGPyGVCbesBzjqtNJvUaZ0YyGni4ng%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20201016T063118Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQNUQBOON%2F20201016%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=404308062fff0fb2bbc5d8979026286c36ac73ae1a823fbaa9b7ae44d52f52be&hash=ad6e0e1bf5958d69373993e87974d38846d625022a378e6ef3c280f41f622038&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816311296&tid=spdf-2e469ab4-a3f3-487b-8c4f-94a878c9dd35&sid=46e9842798aa114c446b038-b4cd930f810egxrqb&type=client
https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X0016X/1-s2.0-S1877042816311296/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEK3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIH5z1hOQCyxOkohuJ0Ljead0iiOBX3hiW94yrIdOxutZAiByPEEVUBHB9MFAUCc3Xe1B6xk7szRQUpRdqMhEYGG4JCq9Awjm%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F8BEAMaDDA1OTAwMzU0Njg2NSIMCYr0BUoPSOZ1EC%2FfKpED6z6kZqr1n4CgzGiRYgjEzae%2BhXj3u%2B6z8qQBIJ5szgHS8IvYnod9Dv7jHSONHHeKApjpFA%2F9cJuf%2FZWuxUPPi3cTm2OnenMK3BsQQ8s65eAiC11jQPLLbm0V3yfGnXxOyfh7MoTal4dCWu60uHA5GiWf5nPfxKBUknOOCrbIEcwGckk%2FN3SkR0qY6pDtQVBIAgehsDpElE9GWSv6v5o2u89%2B0y%2Ftrl8qj9D7WUxcVyAJ5cLmOjd%2Fb92nRidwyBUAx9Dhivh85eK7Cawizo%2BO8CeZRtNZEnZ4PjmXNoAeKi49R9xs%2B3Tc9FKxublxWWqRtUTzgqUNPzOlz2FWeOcfloCroFsPN0N2%2Bz1h12Wqfo6lwdcZJhXLi0A8W%2Byzhw8LXH%2BRAyxL%2BZvnD4ywFMXSCNLb1afHpfVA1G78CBnpC3RIRNrIfTEwNBXMspEPj7Xf9R9TizLwB%2FJb%2BKYb8Y4G6KwYiBqCE4VMQNH1rcDwkbe8RJ%2FuGbHGJTbNIn5N59f9AXWr1bV6gLNWSU6EZRpOISkwqdOk%2FAU67AE8pEJuRuevdb55xFSyWGNANLug2HHSHlLhN2MdzLJYgwjMzPWBdUYM7%2F0smu%2Byr%2BGZngl1qf1C9S5jBDXHHs4Dh7dcSFSr%2FUh2RggMo0aTcvRuv2v8b08JjHKYZo%2Fo09oHU742x%2FyYdgIPgRukcPDXIzdiiVZ%2Fo5HyAYOulfSszPvwixLk%2BdvNV8N7vBj8zgc%2BieuwfwWnEPHOc8u%2FATvInKTX0srYOJEPDhmijl%2Bh4wFQG21JrKGkDdsgEhpV5m9RK3hlqlv0v9tRQRJcrRAMh4lI6nsaFGPyGVCbesBzjqtNJvUaZ0YyGni4ng%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20201016T063118Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQNUQBOON%2F20201016%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=404308062fff0fb2bbc5d8979026286c36ac73ae1a823fbaa9b7ae44d52f52be&hash=ad6e0e1bf5958d69373993e87974d38846d625022a378e6ef3c280f41f622038&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816311296&tid=spdf-2e469ab4-a3f3-487b-8c4f-94a878c9dd35&sid=46e9842798aa114c446b038-b4cd930f810egxrqb&type=client
https://pdf.sciencedirectassets.com/277811/1-s2.0-S1877042816X0016X/1-s2.0-S1877042816311296/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEK3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJGMEQCIH5z1hOQCyxOkohuJ0Ljead0iiOBX3hiW94yrIdOxutZAiByPEEVUBHB9MFAUCc3Xe1B6xk7szRQUpRdqMhEYGG4JCq9Awjm%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F8BEAMaDDA1OTAwMzU0Njg2NSIMCYr0BUoPSOZ1EC%2FfKpED6z6kZqr1n4CgzGiRYgjEzae%2BhXj3u%2B6z8qQBIJ5szgHS8IvYnod9Dv7jHSONHHeKApjpFA%2F9cJuf%2FZWuxUPPi3cTm2OnenMK3BsQQ8s65eAiC11jQPLLbm0V3yfGnXxOyfh7MoTal4dCWu60uHA5GiWf5nPfxKBUknOOCrbIEcwGckk%2FN3SkR0qY6pDtQVBIAgehsDpElE9GWSv6v5o2u89%2B0y%2Ftrl8qj9D7WUxcVyAJ5cLmOjd%2Fb92nRidwyBUAx9Dhivh85eK7Cawizo%2BO8CeZRtNZEnZ4PjmXNoAeKi49R9xs%2B3Tc9FKxublxWWqRtUTzgqUNPzOlz2FWeOcfloCroFsPN0N2%2Bz1h12Wqfo6lwdcZJhXLi0A8W%2Byzhw8LXH%2BRAyxL%2BZvnD4ywFMXSCNLb1afHpfVA1G78CBnpC3RIRNrIfTEwNBXMspEPj7Xf9R9TizLwB%2FJb%2BKYb8Y4G6KwYiBqCE4VMQNH1rcDwkbe8RJ%2FuGbHGJTbNIn5N59f9AXWr1bV6gLNWSU6EZRpOISkwqdOk%2FAU67AE8pEJuRuevdb55xFSyWGNANLug2HHSHlLhN2MdzLJYgwjMzPWBdUYM7%2F0smu%2Byr%2BGZngl1qf1C9S5jBDXHHs4Dh7dcSFSr%2FUh2RggMo0aTcvRuv2v8b08JjHKYZo%2Fo09oHU742x%2FyYdgIPgRukcPDXIzdiiVZ%2Fo5HyAYOulfSszPvwixLk%2BdvNV8N7vBj8zgc%2BieuwfwWnEPHOc8u%2FATvInKTX0srYOJEPDhmijl%2Bh4wFQG21JrKGkDdsgEhpV5m9RK3hlqlv0v9tRQRJcrRAMh4lI6nsaFGPyGVCbesBzjqtNJvUaZ0YyGni4ng%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20201016T063118Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYQNUQBOON%2F20201016%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=404308062fff0fb2bbc5d8979026286c36ac73ae1a823fbaa9b7ae44d52f52be&hash=ad6e0e1bf5958d69373993e87974d38846d625022a378e6ef3c280f41f622038&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1877042816311296&tid=spdf-2e469ab4-a3f3-487b-8c4f-94a878c9dd35&sid=46e9842798aa114c446b038-b4cd930f810egxrqb&type=client
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.141.3202&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.141.3202&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.141.3202&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/pii/S1877042816315361
https://www.sciencedirect.com/science/article/pii/S1877042816315361
https://www.sciencedirect.com/science/article/pii/S1877042816315361
https://www.sciencedirect.com/science/article/pii/S1877042816315361
https://link.springer.com/article/10.1007/s13369-014-1256-7

https://link.springer.com/article/10.1007/s13369-014-1256-7

https://link.springer.com/article/10.1007/s13369-014-1256-7

https://link.springer.com/article/10.1007/s13369-014-1256-7

https://link.springer.com/article/10.1007/s13369-014-1256-7

https://www.emerald.com/insight/content/doi/10.1108/00197850210417528/full/html
https://www.emerald.com/insight/content/doi/10.1108/00197850210417528/full/html
https://pubmed.ncbi.nlm.nih.gov/16501260/
https://pubmed.ncbi.nlm.nih.gov/16501260/
https://www.tandfonline.com/doi/abs/10.1080/0260137920110403

Tech. Edu. J. 13(1): 98-109, Winter 2019

1Y Gliaco o) oylos )1 Al o5 550] (,5li8 ole 4t

determinants: Brazilian empirical study. Computers & Education.
2018; 122: 273-290.

[27] Wang YS, Wang HY, Shee DY. Measuring e-learning systems
success in an organizational context: Scale development and
validation. Computers in Human Behavior. 2007; 23(4): 1792-1808.

[28] Hung JL, Zhang K. Examining mobile learning trends 2003—-2008:
A categorical meta-trend analysis using text mining techniques.
Journal of Computing in Higher Education. 2012; 24(1): 1-17.

[29] Hwang G, Tsai C. Research trends in mobile and ubiquitous
learning: A review of publications in selected journals from 2001 to
2010. British Journal of Educational Technology. 2011; 42(4): E65—
E70.

[30] Mohammadyari S, Singh H. Understanding the effect of
e-learning on individual performance: The role of digital literacy.
Computers and Education. 2015; 82: 11-25.

[31] Shahabadi MM, Uplaneh M. Synchronous and asynchronous
e-learning styles and academic performance of e-learners. Social
and Behavioral Sciences. 2015; 176: 129-138.

[32] Shaw RS. A study of learning performance of e-learning
materials design with knowledge maps. Computers and Education.
2010; 54(1): 253-264.

[33] Castillo-Merino D, Serradell-Lépez E. An analysis of the
determinants of students’ performance in e-learning. Computers in
Human Behavior. 2014; 30: 476-484.

[34] Wackerly D, Mendenhall W, Scheaffer R. Mathematical Statistics
with Applications (7th ed.). Singapore: Pearson Education; 2008.

incidental learning in organizations. International Journal of Lifelong
Education. 1992; 11(4): 287-300.

[19] Govindasamy T. Successful implementation of e-Learning:
Pedagogical considerations. The Internet and Higher Education.
2001; 4(3): 287-299.

[20] Abbas B, Salari S, Khajehpour M. E-Learning: Features,
Advantages and Disadvantages of Iran’s Higher Education. In
Second International Conference on Advanced Research in the
Field of Education, Psychology and Social Studies. Qom, Iran; 2015.
Persian.

[21] Uden L, Wangsa IT, Damiani E. The future of e-learning:
e-learning ecosystem. In 2007 Inaugural IEEE-IES Digital EcoSystems
and Technologies Conference (pp. 113—-117). Cairns, Australia; 2007.

[22] Zareie B, Jafari Navimipour N. The effect of electronic learning
systems on the employee’s commitment. The International Journal
of Management Education. 2016; 14(2): 167-175.

[23] Wang YS, Wang HY, Shee DY. Measuring e-learning systems
success in an organizational context: Scale development and
validation. Computers in Human Behavior. 2007; 23(4): 1792-1808.

[24] Pereira FADM, Ramos ASM, Gouvéa MA, Da Costa MF.
Satisfaction and continuous use intention of e-learning service in
Brazilian public organizations. Computers in Human Behavior. 2015;
46:139-148.

[25] Ismail J. The design of an e-learning system: Beyond the hype.
The Internet and Higher Education. 2001; 4(3): 329-336.

[26] Cidral WA, Oliveira T, Di FeliceM, Aparicio M. E-learning success

d http://dx.doi.org/10.22061/jte.2018.3226.1823

(Vancoure): Habibizad Navin A. [Cost and performance modeling and analysis of using e-learning in
organization to increase expertise ]. Tech. Edu. J. 2019; 13(1): 98-109.

COPYRIGHTS

QIOLE

©@20159 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution
[CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the criginal
authors and source are cited. Mo permission is reguired from the authors or the publishers.



https://www.tandfonline.com/doi/abs/10.1080/0260137920110403
https://www.tandfonline.com/doi/abs/10.1080/0260137920110403
https://www.sciencedirect.com/science/article/abs/pii/S1096751601000719
https://www.sciencedirect.com/science/article/abs/pii/S1096751601000719
https://www.sciencedirect.com/science/article/abs/pii/S1096751601000719
https://ieeexplore.ieee.org/document/4233689
https://ieeexplore.ieee.org/document/4233689
https://ieeexplore.ieee.org/document/4233689
https://www.sciencedirect.com/science/article/abs/pii/S0747563205000890
https://www.sciencedirect.com/science/article/abs/pii/S0747563205000890
https://www.sciencedirect.com/science/article/abs/pii/S0747563205000890
https://www.sciencedirect.com/science/article/abs/pii/S074756321500028X
https://www.sciencedirect.com/science/article/abs/pii/S074756321500028X
https://www.sciencedirect.com/science/article/abs/pii/S074756321500028X
https://www.sciencedirect.com/science/article/abs/pii/S074756321500028X
https://www.sciencedirect.com/science/article/abs/pii/S1096751601000690
https://www.sciencedirect.com/science/article/abs/pii/S1096751601000690
https://www.sciencedirect.com/science/article/abs/pii/S0360131517302580
https://www.sciencedirect.com/science/article/abs/pii/S0360131517302580
https://www.sciencedirect.com/science/article/abs/pii/S0360131517302580
http://gebrc.nccu.edu.tw/proceedings/APDSI/2005/SessionIndex/Information%20Systems/Information%20Systems-03.pdf
http://gebrc.nccu.edu.tw/proceedings/APDSI/2005/SessionIndex/Information%20Systems/Information%20Systems-03.pdf
http://gebrc.nccu.edu.tw/proceedings/APDSI/2005/SessionIndex/Information%20Systems/Information%20Systems-03.pdf
https://link.springer.com/article/10.1007/s12528-011-9044-9
https://link.springer.com/article/10.1007/s12528-011-9044-9
https://link.springer.com/article/10.1007/s12528-011-9044-9
https://bera-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8535.2011.01183.x
https://bera-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8535.2011.01183.x
https://bera-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8535.2011.01183.x
https://bera-journals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8535.2011.01183.x
https://www.sciencedirect.com/science/article/abs/pii/S0360131514002450
https://www.sciencedirect.com/science/article/abs/pii/S0360131514002450
https://www.sciencedirect.com/science/article/abs/pii/S0360131514002450
https://www.sciencedirect.com/science/article/pii/S1877042815004905

https://www.sciencedirect.com/science/article/pii/S1877042815004905

https://www.sciencedirect.com/science/article/pii/S1877042815004905

https://www.sciencedirect.com/science/article/abs/pii/S0360131509002036
https://www.sciencedirect.com/science/article/abs/pii/S0360131509002036
https://www.sciencedirect.com/science/article/abs/pii/S0360131509002036
https://www.sciencedirect.com/science/article/abs/pii/S0747563213002124
https://www.sciencedirect.com/science/article/abs/pii/S0747563213002124
https://www.sciencedirect.com/science/article/abs/pii/S0747563213002124
http://xn--webducation-dbb.com/wp-content/uploads/2018/02/Dennis-D.-Wackerly-William-Mendenhall-Richard-L.-Scheaffer-Mathematical-Statistics-with-Applications-Cengage-Learning-2008.pdf
http://xn--webducation-dbb.com/wp-content/uploads/2018/02/Dennis-D.-Wackerly-William-Mendenhall-Richard-L.-Scheaffer-Mathematical-Statistics-with-Applications-Cengage-Learning-2008.pdf

	MTBlankEqn

