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A B S T R A C T 

This study aimed to use the factor analysis, which is a scientific method for analyzing 
multivariate data and reducing it to a smaller number of factors.. The researcher depend  on 
data obtained through a questionnaire whose paragraphs were inspired by a student’s  
opinions of the College of Administration and Economics / University of Basra for the 
academic year 2019 -2020, with whom they were contacted electronically to find out the 
reasons for students' reluctance to electronic education and accept it as an alternative to 
classical education in light of the pandemic conditions of Corona. The researcher relied on the 
questionnaire of (22) questions as variables for the study. Results were obtained using the 
statistical program  spss v. 19 The study concluded that the variables were reduced to (8) 
basic factors, which explained a variation of (72,221%) of the total variance. 

And the most important factors are that e-learning leads to introvertedness and that it is an 
innovation that must end and the interruption of the Internet and the electrical current and 
the lack of knowledge in the use of electronic platforms and the lack of students' possession of 
smart phone devices and their own computers that make the process of e-learning difficult 
and tiring. 

MSC : 30C45 , 30C50 
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Introduction"" 

 

The e-learning phenomenon is considered one of the most important phenomena imposed by 
the Corona pandemic conditions in the world and forced not only Iraq but the world as a whole 
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to apply e-learning as an alternative to classical education, which was prevalent before the 
pandemic. 

E-learning is defined as any teaching the learner learns through electronic technological media 
such as online learning, computer-based learning, digital learning, satellite learning, and digital 
technologies in line with the teaching principles appropriate for a flexible open learning 
environment. 

E-learning aims to create an interactive learning environment through electronic technologies. 
Giving teachers the technical skills and giving learners the skills needed to use communication 
technology and support the process of interaction between learners and teachers through 
exchanging educational experiences and creating educational networks to organize the work of 
educational institutions and preparing a generation of graduates who are able to deal with 
Technology and age skills. 

E-learning tools (e-mail, online conversation boards, source and reference databases including 
search engines and video conferencing using the computer). [10] 

          The First Topic: The Scientific Method 

1- The study problem 

The Corona crisis has cast a shadow over the education sector and prompted schools and 
universities to close its doors to reduce the chances of its spread. This prompted educational 
institutions to switch to e-learning as an alternative to traditional education. The use of the 
Internet in the educational process has increased in light of the Corona pandemic 

Noticeable and use of video chat applications such as 

 zoom, Google class, meeting,…  

The operations of downloading these programs amounted to (62) million times during the 
period (14-21) March 2020. Despite this, most students suffer greatly in the use of these 
educational platforms, including the weakness of the Internet in Iraq, power outages, and the 
majority of students not having computers and smart phones . Many families do not have the 
ability to provide e-learning supplies without the government providing educational grants to 
help.[10] 

2- The aim of the study 

This study aimed to use the multivariate statistical method (factor analysis) to demonstrate the 
most important causes and factors that lead students to stumble in pursuing e-learning as an 
alternative to classical learning and try to develop solutions and treatments that specialists can 
benefit from in dealing with this phenomenon. 

3- The importance of the study 

The importance of this study stems from knowing the most important reasons that led most 
students to refrain from e-learning, and the lack of desire to follow this method as an alternative 
to classical education that compels the student to join the ideas and electronic educational 
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curricula. From the beginning of his entry into the worlds of education and knowledge, this may 
create psychological, economic and educational crises Not calculated by the student due to the 
difference in the nature of families, acceptance of the idea, and the provision of modern teaching 
methods. 

4-Study limits 

Spatial limits: University of Basra / College of Administration and Economics. 

Human Frontiers: Students of the College of Administration and Economics. 

Time limits: academic  year 2019-2020 in the shadow of the Corona pandemic. 

5- Previous studies 

1) Kazim study (2013) This study aimed to determine the most important factors affecting 
improving the quality of health services using the global analysis of the components method, and 
a reduction of factors was reached to two factors out of (19) variables. [6] 

2) The study of Ali and Muhammad (2019) aimed to use the global analysis to determine the 
most important factors that lead to an increase in car accidents, and the study came out to 
reduce the number of basic components of the 8 components that led to an increase in car 
accidents [2]. 

3) Raheem Study (2017) The aim of this study is to use the global analysis to determine the most 
important factors affecting the migration of Iraqi youth. The study concluded that the factors 
affecting migration are reduced to 5 basic components. [4] 

4) Saad's study, "The Factor Analysis of the Reasons for Academic Failure for Dammam 
University Students," Graduate Studies Journal, Al-Neelain University, Volume 5, No. 15, 2016. 
The research found that there are 4 factors behind the academic failure. [5] 

5) Deldom Study (2015) This study used the global analysis to show the most important 
diseases that cause child mortality in Sudan. The study concluded with a statement (11) of the 
main factors out of 25 variables. [8] 

The Second Topic: The Theoretical Side 

1- Factorial analysis  :   is a statistical method used in studying phenomena with the aim of 
returning them to the factors affecting them, that is, it is a method that aims to explain 
correlation coefficients that have a statistical significance between the various variables. 

2- The type of factor analysis 

A- Exploratory Factor Analysis This type is used when the relationships between the variables 
and the underlying factors are unknown, that is, it aims to discover the factors to which the 
variables are classified. 

B - Empirical factor analysis This type is used for testing hypotheses regarding the presence or 
absence of a relationship between variables and underlying factors, as it is used in assessing the 
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ability of factors to express the actual data set and comparison between several models of factors 
in this field. 

3- Methods of factor analysis 

A- The basic components method: It is one of the most accurate and used methods because of the 
accuracy of its results compared to the rest of the methods, and its advantages are that it leads to 
delicate saturations, and the correlation matrix is reduced to the lowest number of unrelated 
orthogonal factors. It aims to define the components (factors) that explain the largest possible 
percentage From the variance to the original variables. 

B- The Qatari method: It is considered one of the easy and direct methods of global analysis, and 
it is used when we have a few number of factors and lead to extracting the largest possible 
number of factors. This method requires a prior knowledge of the commonness of the variables. 
This name is given because it is based on the use of diagonal values in the correlation matrix. 

C - the central method: this method only extracts a limited amount of correlative variation, and 
the values of commonness in the correlation matrix are determined according to inaccurate 
estimates, as it uses the maximum correlation between the variables in the matrix and this 
procedure leads to a demotion of the matrix. [1] 

4- The correlation matrix: 

 The main idea of the global analysis is to summarize a large number of variables into a few 
factors. The factor is a linear structure of the variables, the relationship between the variable and 
the factor can be expressed in the form: 

 

nmnmmm

nn

nn

XaXaXaF

XaXaXaF

XaXaXaF







...

1...

...

2211

22221212

12121111


 

jia   coefficient, jX  variables, j = 1,2,…, n, i = 1,2,…, m 

 2,,

21

22221

11211

2

1

2

1








































































mnmm

n

n

mn aaa

aaa

aaa

A

F

F

F

F

X

X

X

X

 

The coefficients in the previous equations can be extracted from the correlation matrix, since the 
elements of the correlation matrix are the values of the correlation coefficients between the 
variables. 

The importance of the basic component is estimated to be the amount of variation it explains 

relative to the total variance, meaning that the importance of the basic component is 
 i

i




 [2] 
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The characteristic equation for matrix R is 0*  IR 
 

For each distinct root it corresponds to it   0*  IR   and that all the Eigen roots of matrix R  are 

positive and their sum equals the sum of the radical elements of matrix R. 

5- Communalities: 

It is the sum of squares of factors' Loading and is part of the total variance that is known as 

 4,...,2,1,,...,2,1,
1

22 mppjah
m

p

jpj 
  

2

jpa
  
The weight of the factor p represents the variable j, which is the coefficient of the matrix of 

factors. Although 10 2  jh  it is part of the   total variance. [7] 

6- Factors (component coefficients) 

variables derived from a set of variables were directly measured. That is, it stems from within a 
set of relationships between variables and helps to understand the nature of the relationships 
between the original variables. [1] 

The coefficient of the first variable is the quotient of dividing the coefficient of the first variable 
by the contrast of the first component 

nn XaXaXaF 12121111 ...  

)( 1

11

11
FV

a
c 

 

And so in relation to the coefficient of other variables. 

7- Rotating the factors:  

When using the factor analysis of the correlation matrix, it is reached to extract specific factors 
and these factors are orthogonal axes that represent the saturation of variables and their 
coordinates, but it does not always guarantee us to obtain factors that can be easily explained 
through their correlations with the variables, because determining the factors on This basis is 
done in a random manner, so adjusting these axes must be made by rotating the factors. [5] 

The Third Topic: The practical side 
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Data collection 

     The data for this study was obtained by means of a questionnaire prepared by the researcher, 
whose paragraphs were inspired by the opinions of students who were communicated with 
them electronically to find out the obstacles of electronic education that students witnessed 
reluctance on the reasons for placing paragraphs for the questionnaire form. The Likert 
pentagon scale was used (Strongly Agree and Agree, Neutral, Disagree, Strongly Disagree) with 
weights (1,2,3,4,5), respectively. Questionnaire questionnaire questions were approved as 
variables in the global analysis. 

  The research sample reached (128) male and female students who were included in the 
research, distributed in the following table: 

. 

 

Table No. (1) shows the distribution of sample according to the department and gender (45) 
male and female students from the Department of Management Information Systems and (83) 

male and female students from the Statistics Department. 

 

Table No. (2) shows the distribution of the sample members according to the department, the 
study stage. It is noted that the Department of Management Information Systems has two stages 
because it is a new department. 
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    The Results of Factor Analysis 

 

The table (3)shows the Kaiser Mir Olkin measure (KMO), which measures the efficiency of the 
sample and Bartlett test for sample data. The KMO measure reached (0.704) which is greater 
than (0.5), which indicates an increase in the reliability of the factors that we obtain from the 
factor analysis, And the level of significance of the relationship between the variables (0.000) is 
less than (0.05), meaning that the relationship between them is statistically significant. 

 

Table No. (4) shows the preliminary and extracted values for the prevalence, and that the 
common factors explain a high percentage of the variance of the study variables except the 
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variable (11) where the ratio of the explained variance with the common factors is less than 
60%. 

 

Table No. (5) above shows the underlying roots (variations of components or factors), as it is 
noted that there are eight factors (basic components) that affect the success or failure of the e-
learning process and that represent the factors whose value exceeds the correct one. These 
factors explain the percentage (72.221%) From the total variance of the variables and these 
eight factors, each of them explained, respectively, 4.731, 5.273, 5.319, 6.317, 7.166, 8.974, 
10.211, 24.229. 
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 Table No. (6) represents the matrix of factors after rotation, which includes eight factors, where 
it is noticed that the strongest variables are related to the eight factors with the amount of 
loading between them is shown in Table No. (7) below. 

 



Wafaa Abdulsamad Ashour                                                                                                                                                          JQCM - Vol.12(3) 2020 , pp Math 15–26         24

 

 

Table No. (8) shows the eight basic factors, the variables, and the percentage of variation explained for each 
factor. It is noted that the first factor has great importance in influencing the study problem and in determining 
the variables affecting the progress of the e-learning process in light of the Corona pandemic, where it explains 
(15.156%) of the variance. The second factor follows in terms of importance and influence on the problem of 
the study, where it explains (14.186%) of the total variance. The third factor comes in terms of importance and 
influence in the third rank. 

Conclusions   : The most important conclusions reached: 

1- The factor analysis resulted in the extraction of (8) basic factors that explain the percentage 
(72.221%). 

2- The most important factor is the majority of students agree that electronic education leads to 
introverted and that it is heresy that must end , the internet disconnection   and electric current  , 
Lack of knowledge in using electronic platforms, The students' lack of smart phone devices and 
their own computers makes the process of electronic learning difficult and tiring. 

 -3 The second component in terms of importance and impact included electronic learning makes 
the student more free to express themselves and provides information exchange with students 
as it takes time and effort and the lack of an infrastructure for learning and the difficulty of 
electronic platforms and electronic learning does not take into account individual differences. 

4 - The absence of a specific schedule for students in offering electronic lectures has the least 
variation. 

Recommendations  

The study recommended a number of recommendations for the success of the e-learning 
process: 

1- Conducting statistical studies to distinguish the most important factors that lead to the 
success of e-learning under the current circumstances. 

2- Using multivariate statistical methods that address the causes and obstacles of e-learning. 

3- Providing the infrastructure for the success of the e-learning process. 
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4- Motivating the educational cadres for students to continue in education and encouraging them 
to pursue electronic lessons. 
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