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Abstract

This study aimed to examine the Factor Structure of the teacher
satisfaction scale (TSS) with distance education during the Covid-
19 pandemic, as well as affirming the (Factorial Invariance)
according to gender variable. It also aimed at identifying the
degree of satisfaction according to some demographic variables of
the sample. The study population consisted of all teachers in public
education and faculty members in higher education in the
Kingdom of Saudi Arabia. The (TSS) was applied to a random
sample representing the study population consisting of (2399)
respondents. The results of the study showed that the scale consists
of five main factors, with a reliability value of (0.94). The scale
also showed a high degree of construct validity through fit indices
of the confirmatory factor analysis. The results have shown a
gradual consistency of the measure’s invariance that reaches the
third level (Scalar-invariance) of the Measurement Invariance
across the gender variable. The results also showed that the
average response of the study sample on the scale reached (3.74)
with a degree of satisfaction, as there are no statistically significant
differences between the averages of the study sample responses
with respect to the gender variable. While there were statistically
significant differences in the averages with respect to the variable
of the educational level in favor of the middle school and
statistically significant differences in the averages attributed to the
years of experience variable in favor of those whose experience is
less than (5) years.
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1. Introduction

The Covid-19 pandemic has imposed on Saudi society
as part of the global community to develop the educational
system in a way that enables the education process to
continue without endangering the health system. Distance
education was the best option available to the Ministry of
Education, and though it was present in some aspects of
education before the pandemic, the practice of distance
education was forced to develop because it became an

essential part of the educational process.

Teachers are the active element in the success of any
educational program, so their satisfaction with their work
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and production is one of the basic elements in achieving
their goals. Job satisfaction is one of the most important
elements of productivity at work and controls the
psychological and skill readiness to perform the work
properly. It helps to build social relationships between heads
and co-workers. Teachers, in their active role, are the
criterion by which the quality of the learning process is
determined, resulting in the extent of their satisfaction and
the smoothness of modern learning methods that the world
has been forced to, and have even become a basis on which
all educational institutions depend. One of the requirements
for the transition to a distance education environment in
order to achieve a high quality of the educational process
should be to satisfy teachers' satisfaction, which expresses
the mechanism by which the efficiency of the educational
process is measured from both the administrative and
academic sides, and it expresses the scientific standing
obtained by the educational institution or educational
program in exchange for meeting the quality standards
approved by educational evaluation institutions [1]-[6].
Due to the importance of teacher satisfaction, it was
necessary to develop a standardized scale to measure it, so
that we could have clear indications about the extent of
teacher acceptance and satisfaction with distance education,
and to know the obstacles that may face teachers, so that
educational institutions can work to overcome these
obstacles. This is what prompted the current study to be
conducted.

Based on the importance of distance education and its
important and fundamental role in the success of the
educational process, especially in light of the great
technological developments and based on the health
challenges that the Covid-19 pandemic imposed on the
Saudi society as part of the global community, the Ministry
of Education decided on (15) August (2020) to transfer the
education system to distance education at the beginning of
the academic year as a preventive measure, and they have
worked to provide educational programs electronically in
all stages of education from kindergarten to university.
Since the teacher is one of the pillars of the educational
system, it is extremely important to pay attention to their
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psychological state and to make sure that they are
acclimatized and satisfied with the current situation of
distance education, because this would positively affect
their performance and the other elements of the educational
process [7]-[15].

Baptiste [16] and Toropova et al. [17] emphasized the
importance of achieving job satisfaction for teachers in their
teaching of educational courses by evaluating the
effectiveness of e-learning and its ability to meet the needs
of students and teachers. To measure teachers' satisfaction
with distance education in an accurate manner, we need to

develop a scale that measures good psychometric properties.

The more the psychometric properties of the scale are good,
the level of reassurance of the decisions that can be based
on the results of the measurement will increase. A number
of important decisions related to the topic of the study are
based on the results of the measurement, but the accurate
and objective decision-making process requires that the
scale used in decision-making be accurate, objective and
reliable [16], [18]-[21].

Hence the importance of the factor structure of the
Teacher Satisfaction Scale (TSS), especially in relying on
distance education in light of the spread of the Covid-19
pandemic to verify the accuracy of the scale's results, and
therefore psychometricians must build more in-depth
measures to verify the accuracy and validity of the results,
especially with the scarcity of previous studies related to
developing measures that measure teacher satisfaction with
distance education, hence come the idea of the current study
in an attempt to answer the following questions:

1. What is the exploratory Factor Structure of the
Teacher Satisfaction Scale with Distance
Education during the Covid-19 Pandemic?

2. What is the confirmatory Factor Structure of the
Teacher Satisfaction Scale with Distance
Education during the Covid-19 Pandemic?

3. What is the Level of Measurement Invariance for
the Teacher Satisfaction Scale with Distance
Education during the Covid-19 Pandemic across
the gender variable?

4. What is the degree of teacher satisfaction with
distance  education during the Covid-19
pandemic?

5. Are there statistically significant differences due to
the variable (gender, number of years of
experience, school stage) in the degree of teacher
satisfaction with distance education during the

Covid-19 pandemic?

2. Theoretical Consideration

2.1 Teacher's Job Satisfaction
Job satisfaction is defined as the positive emotional
state of an employee as a result of enjoyable work

experiences [22]. When job satisfaction decreases,
phenomena such as work-related stress and burnout can
appear. Work-related stress is considered a temporary
condition, while burnout tends to be a more chronic disorder
[20], [23]. It has been shown that teachers' job satisfaction
is strongly negatively correlated with job burnout, and that
teachers often report that they are overworked. Despite this,
they are satisfied with the teaching profession and will
choose it again and forever [24], [25].

It was found that there is a correlation between
teachers' emotions and their satisfaction. Joy and love were
positively correlated with teachers' job satisfaction, while
love? and fear predicted a statistically significant sign of job
satisfaction through a number of intermediate variables [17],
[26], [27]. Teachers feel happy when they are able to
achieve their goal, that is, success and achievement leads to
teacher satisfaction [17], [27], and over time this
satisfaction leads to a feeling of pride and achievement on
the professional and personal levels [16], [28]. It was also
found that teachers feel uncomfortable when they has
difficulty performing different roles at the same time [29],
[30].

2.2 Institutional Support

Institutional support is defined as the extent to which
an organization appreciates its employees and their
contributions, concerns about their quality of life, rewards
them, and meets their emotional and social needs [19], [31].
Among the sources of job satisfaction are the policies,
procedures and support provided by the institution [23],
[32]. It has been shown that institutional support has a
positive effect on job satisfaction [27], [28].
In countries with different income levels, governments use
several forms of distance learning, where the rates of its use
vary widely according to the level of the country’s income.
Low-income countries can only offer some kinds of
distance learning through television and radio, in contrast to
high-income countries that can provide distance learning
opportunities, almost all of which are online [20], [33], [34].
In the period of the Covid-19 pandemic, the report
"Education during the Covid-19 Pandemic and Beyond"
issued by the United Nations 2020 referred to the essential
role that governments and educational institutions have to
care for workers in the field of education; by maintaining
the share of spending on education as a priority for countries,
as it appeared in the report to increase the funding gap and
institutional support of governments for education by up to
one third. This pandemic has highlighted the weaknesses in
institutional support for education in some of the most low-
income countries, as the education process was postponed
for an unknown period, while some countries used
traditional methods of distance education, that is, a
combination of educational television, radio and the

distribution of printed materials.
Teachers are the most important factor in student
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learning, and therefore the support provided by educational
institutions to teachers during school closures and its quality
will affect student learning. High-income countries that can
provide support to their educational institutions have been
able to guide and train their teachers on how to deal with
the students during this pandemic, as well as preparing them
for the transition from traditional classroom education to
distance education [22], [35], [36].

During this pandemic, many obstacles appeared that
limit the process of distance education, including the
shortage and the need for training in using the Internet.
Teachers need training to use the Internet in general, in
addition to training to use special programs to be used in the
creation of Internet pages and the publication of lectures.
Likewise, the learner needs training in using the Internet, in
addition to training in using programs that help them
exchange information with their teacher. Lack of training
and institutional support may lead to problems among
learners and teachers [29], [32], [37]-[40].

2.3 Educational Environment

The educational environment is an essential
component of an effective educational climate, and the
availability of educational means that teachers use in
performing their work would leave a good effect on the
learners and teachers, and this leads to improved
performance and job satisfaction. It has also been shown
that the employment of modern technology leads to the
creation of an atmosphere characterized by open
communication, trust, innovation and responsibility, and all
this helps to accomplish the work in the least time and with
the highest efficiency [41]-[45].

Suwanto et al. [24]; Froiland et al. [30]; and Worth and
Van [25] stated that the educational environment has an
influential role in all aspects of the educational process
especially from the teachers' point of view, and thus this is
reflected in their performance, and that the lack of
educational aids to help them perform their educational
function well is one of the most prominent obstacles and
factors affecting their job satisfaction.

Conversely, components of the learning environment
such as chalk and blackboards did not affect teachers'
satisfaction or their desire to change their workplace. The
direct effect of the learning climate on the learners' grades
is not statistically significant, indicating that it affects the
students’ learning outcomes through intermediate variables
which are basic psychological needs and motivation, and
this was demonstrated through the positive correlation of
motivation with satisfaction and negatively with
dissatisfaction [28], [30], [42], [46]-[48].

2.4 E-Learning

E-learning is a broad term that covers a wide range of
educational subjects that can be provided on CD-ROMs,
over a local area network (LAN), or the Internet. It includes
computer-based training, web-based training, electronic

performance support systems, distance learning, online
education, and e-learning [41], [49]. The resulting
developments in the field of information and
communication technology showed the urgent need to
integrate this technology into the field of education with the
aim of building a generation capable of dealing with the
changing times and keeping up with modernity. E-learning
contributed to the development of thinking and the
enrichment of the learning process, in addition to increasing
the possibility of communication between students among
themselves and between learners and teachers [S0]-[52].
One of the obstacles of communication during e-learning
lies in the lack of fast internet service, and if available, then
it is at a high cost, which in turn limits the application of e-
learning [51], [52].

In a research aimed at tracking online education in the

United States, the results from (2002) to (2021) showed that
a small percentage of teachers accepted e-learning, and this
percentage ranged from (27.6%) to (33.5%). The
percentage is small and unsatisfactory. The researchers
considered that teachers' lack of conviction of the
importance and value of e-learning is one of the reasons for
the failure of e-learning [1], [6], [52]-[55]. Likewise, lack
of preparation for distance education can harm the
educational process and may lead to problems such as
pandemic anxiety, stress and depression [56], [57].
The characteristics of e-learning are the interaction that
occurs between the teacher and the learner through
electronic learning methods, and the opportunity for the
teacher to make an immediate questionnaire to know the
extent of the learners' interaction with the educational
content. It also provides educational opportunities and
services that may overcome the difficulties and limitations
involved in traditional education, as well as easy access to
the teacher even outside his official working hours [58]—
[62]. In addition to the sustainability of development and its
dynamism, as the process of development of e-learning is
continuous and accelerating, it is characterized by
participation and interaction, so the learner in e-learning can
only be an active participant in discussions, performing
assignments and answering questions raised in the virtual
classroom [36], [63], [64].

2.5 Designing the Electronic Instructional

E-curricula and e-learning are among the most
important foundations of modern educational institutions in
building the future of their pioneers in the age of
information and technology. The idea of e-learning courses
has emerged to the point that some experts expect that the
e-learning will be the most ideal and popular method for
education and training in the near future [56], [57], [65],
[66].

It has been shown that the use of the human voice in
the design of electronic courses, as well as the use of videos,
pictures and appropriate graphics explaining the written
texts, so that they are integrated with them leads to linking
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the parts of the course with each other. This contributes to
facilitating the perception and identification of scientific
information and thus facilitating its understanding, in
addition to the presence of simulation programs, animation,
events, interactive exercises, practical applications and
modern rich information in a variety of ways consistent with
the needs of learners and helping them to learn [6], [49],
[56], [57], [67], [68].

It was found that many teachers suffer from obstacles in
designing electronic courses, the most prominent of which
are: the lack of modern devices, equipped laboratories, the
failure to allocate training hours for designing electronic
courses within the working hours, as well as the mismatch
between training course time and teaching hours [12], [69],
[70]. Thus, among the challenges of e-learning: financial
and administrative challenges and designing electronic
courses [53], [71], [72].

2.6 Interactions within the E-Learning Environment

Effective learning is learning whose outputs are of a
high quality, and in order to achieve this, the teaching
method followed must require interaction between the
student and the teacher, with an appropriate climate for that
[70], [73]-[76]. Technology has played an important role in
the learning process in general and in increasing the
learning space in the classroom [20], [34], [48], [77]. These
e-learning environments have provided learners with many
opportunities for simultaneous interaction with other
learners [8], [27], [32]. These environments enabled them
to develop new skills that allow them to self-learn, in
addition to developing their abilities to interact and
cooperate with their peers [73], [78]. The existence of
educational activities that promote this type of electronic
interaction between learners is an ideal context for
assessment; because it increases the teacher's ability to
diagnose their strengths and weaknesses [64], [79].
Teachers expressed their satisfaction with the effective and
fruitful interaction between themselves and learners during
e-learning. It is an opportunity for creativity, innovation,
production of creative ideas and interaction with learners
from different cultural backgrounds, and this is what
enriches the educational process [3], [71], [80].

2.7 E-Assessment

Education quality is defined as a set of activities
carried out by those responsible for education and aims to
improve education affairs. It includes several criteria and
elements, one of which is assessment that is made for all
areas of the educational process. Assessment is an important
factor that reflects and affects the quality of learning and
teaching. Some research have shown that the quality of
education is an important factor for teacher and learner
satisfaction with the educational process alike [77], [81]—
[83].

Ansley et al. [18] and Toropova et al. [17] explained
that there is a significant positive correlation between the

quality of teaching among teachers and learners' satisfaction
with learning, between the quality of education for teachers
and the academic performance of learners, and between
learners' satisfaction with learning and their academic
performance. The learners' learning satisfaction has a
mediating effect on the relationship between teaching
quality and learners’ academic performance. Likewise,
there is a positive effect of teacher job satisfaction on
teaching quality. Further teacher's quality is an important
factor affecting learner's performance [16], [19], [22], [24],
[31], [32].

The Covid-19 pandemic has contributed to the rapid
transition of educational institutions towards e-assessment,
which was found to help create opportunities for self-
assessment for learners. This increases their independence
and thus increases the chance of mastering the learning
process. Several researchers argued that e-assessment led to
better outcomes for learners than the traditional one, and
that teachers are satisfied and prefer it; because it reduces
their workload by providing them with the time and effort
spent on correction, supervision, and follow-up, and helps
them to identify the strengths and weaknesses of learners. It
also helps in facilitating communication with them and
prepare reports on them, with the necessity of using
electronic assessment methods based on standards to inform
the learner of how and what will be assessed [29], [46], [57],
[66], [84]-[90].

Conversely, some teachers complained about the
workload and stress attributable to the diversity in designing
appropriate electronic assessment tools to monitor learners'
learning [25], [27], [29]. Almaleki [8], [9] indicated that
resorting to face-to-face evaluation is useful and helps to
achieve educational goals when explaining cognitive
concepts related to a topic as well as in practical courses.
Therefore, the diversity of assessment methods and
activities would positively affect the learning process [33],
[91]-[94]. It has been shown that there are positive results
related to the use of self-assessment in the educational
process, as learners who participate in self-assessment tend
to obtain the highest scores on the tests. This assessment
enhances the learning of skills and abilities, thinking,
achieving higher results, taking responsibility, and
increasing the understanding of problem solving. The
accuracy of this type of assessment improves over time,
especially when teachers provide feedback on it [48], [89].
This was also shown in the electronic continuous
assessment strategy, which was found to have a positive
impact on the learning process and on the learners' grades
in the final exam. All this applies to good assessment
strategies, which should provide information related to the
learner’s acquisition of the required competencies and skills
[23], [24], [90].

Finally, given that online learning has become
imperative in this pandemic, education officials will need to
reformulate the basic concepts of evaluation in electronic



IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.7, July 2021 21

environments, including; validity and reliability of the e-
assessment, the clarity of its standards that serve
educational goals. It is also necessary to understand how
formative assessment works within online learning and
blended learning; due to the emergence of its importance in
accelerating the learning process with the presence of
valuable educational experiences through formative
feedback [36], [64], [95]-[97].

3. Methodology

The current study used the descriptive (survey)
approach to obtain realistic data from the field on the degree
of satisfaction of teachers who practice distance education
during this period, to know the extent of their satisfaction
with distance education, as well as to ensure the quality and

efficiency of the scale used.
3.1 Population and Sample

The study population consists of all teachers (general
education) and faculty members (higher education) in the
Kingdom of Saudi Arabia. The study sample consisted of
(2399) teachers from different levels of education. Tables 1,
2, and 3 illustrate the distribution of the study sample
according to the study variables.

Table 1. sample size specification

Gender Number Percentage%
Male 672 28%

Female 1727 72%
Total 2399 100%

Table 2. Sample distribution according to experience in years

Experience in years Number Percentage%
Less than 5 218 9.1%
Between (5-10) 664 27.7%
Between (11-20) 864 36%
More than 20 653 27.2%
Total 2399 100%

Table 3. Sample distribution according to educational level

Educational level Number Percentage%
Primary 988 41.2%
Middle School 464 19.3%
High School 669 27.9%
University 278 11.6%
Total 2399 100%

3.2 Measure

To achieve the study objectives, a scale was developed to
measure teacher satisfaction with distance education during
the COVID-19 pandemic, depending on some theoretical
frameworks and e-learning standards for general education
and university education in the Kingdom of Saudi Arabia
(National E-learning center, 2020), and the American
National Standards in Learning version 3, to provide a high-
quality and efficient scale that has good psychometric
properties with different characteristics of the respondent

sample, through which we can effectively measure

satisfaction and obtain reliable results.

Five main factors of the scale have been identified
through which teacher satisfaction with distance education
can be measured during the Covid-19 pandemic:
Institutional ~ Support,  E-learning  Characteristics,
Instructional Design, Electronic Interactions (learner with
teacher, learner with learner, learner with content), and
Measurement and Assessment. The scale consisted of (40)
items in its initial form, including (6,10,5,13,6) items that
measured the five factors in order.

After that, the scale was presented to (8) specialists in
the fields of measurement, assessment, statistics,
psychology, and those with experience in the educational
field to calculate inter-rater validity. Their opinions
regarding the linguistic wording and the appropriateness of
the vocabulary for the factors were considered, and then the
percentages of agreement were calculated, and the
modifications to the scale were as follows: Items that
achieved an agreement rate of (75%) or more was retained,
while those that achieved less than (75%) were modified
and reformulated. The final scale consisted of (27) items,
including (5,5,5,8,4) measuring the five factors in order.
The response categories for each statement were defined in
a five-point scale ranging between (Strongly Agree - Agree
- Slightly Agree - Disagree - Strongly Disagree) and scores
are given from 1-5 to the items.

After considering the opinions of the specialists, the
items of the teacher satisfaction scale for distance education
were adopted during the Covid-19 pandemic, and an
electronic copy was made identical to the paper version of
the scale and sent to the sample. After reaching the required
sample, it was organized and arranged to be treated
statistically using (SPSS), (Factor) and (AMOS) programs
to conduct the statistical processing of the data, extract
research results, then discuss and interpret them according
to the theoretical framework and the results of previous
relevant research. Finally, recommendations and proposals

have been developed.

4. Results

Initially, a pilot sample of (300) was taken to conduct
an exploratory factor analysis on it, then to explore the
factor structure of the scale, and to amend it if necessary,
before answering the remaining research questions. Before
starting the EFA procedure, it must first be ascertained that
the data is valid for analysis. First, by looking at the level of
measurement used in the study tool, which is (Ordinal)
according to the five-point Likert; the polychoric
correlation coefficient was used to find the correlation
matrix between the variables.

The data distribution was also validated, as the
Kurtosis and Skewness values were within the acceptable
range in the factor analysis between (£1). There was no
missing data. To justify the EFA, the correlation matrix
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should be examined, and the coefficients should be greater
than (0.30). When examining the polychoric matrix, it was
found that it ranged between (0.30) and (0.70). Finally, the
overall reliability of the scale was examined with a value of
(0.94) which is higher than the acceptable minimum
recommended. As for the reliability values for all items,
they ranged between (0.935) and (0.938), according to see

Table 4.
Table 4. Detailed reliability of the scale (cronbach's alpha)

o Q o Q a Q o Q o
0.937 | 7 0936 | 13| 0935 | 19 | 0.936 | 25 | 0.936
0.937 | 8 | 0935 | 14 | 0.937 | 20 | 0.936 | 26 | 0.937
0.937 | 9 0937 | 15| 0938 | 21 | 0.936 | 27 | 0.936
0.938 | 10 | 0.936 | 16 | 0.937 | 22 | 0.937
0.937 | 11 | 0.937 | 17 | 0.936 | 23 | 0.935
0937 | 12 | 0937 | 18 | 0.938 | 24 | 0.936

YRR E IR R R SR Ve

Question 1: What is the exploratory Factor Structure of the
Teacher Satisfaction Scale with Distance Education during

the Covid-19 Pandemic ?

Factor analysis is generally used to find the underlying
correlations and the structure of a set of measured variables.
An exploratory factor analysis is a method of collecting data
and determining its structure in a data-driven manner, that
is, it does not restrict the factor structure specifically, and is
useful for data reduction as well as for checking
relationships between underlying variables. It helps to
provide insights that can help researchers achieve better
measurement of latent traits. It consists of three steps: (a)
Extracting factors to estimate the number of factors using
several methods, including: Maximum Likelihood (ML),
(b) Rotating factors to obtain a simple structure that can be
easily explained, (c) Assigning and interpreting each factor

based on the estimated values of loadings to Factors.
EFA was performed using Factor software version
(10.10.03). The main reason for choosing to do the analysis
with this program was its ability to do (EFA) using a
polychoric correlation coefficients matrix, which is
appropriate for the scale that was responded to by the five
Likert scale, by wusing an inappropriate correlation
coefficient for the level of measurement, this leads to
biasness, increased error and contributes to the
misinterpretation of constructive validity, which is the
cornerstone of theoretical and applied research. The
Unweighted Least Squares (ULS) method was used for
estimation, and the oblique rotation method assuming a
correlation between the factors of the study scale because
there is a certain amount of correlation between factors, thus
relying only on the results of orthogonal rotation will result
in the loss of valuable information if there is correlation
between factors.

To select the number of factors, the Eigenvalue
criterion based on Kaiser was used, which is accurate only
when the number of items is less than (30), the sample size

is greater than (250) and the average values of the
communalities are greater than (0.60), which was achieved
in the sample used for exploratory factor analysis. Finally,
the results were interpreted based on the values of the loads

on a factor greater than or equal to (0.30).

In the initial stage of EFA, data were examined using
the Kaiser-Mayer-Olkin Scale (KMO) for the adequacy of
sample size, and its value ranges between (0-1) with a value
of (0.60) considered suitable for factor analysis, as well as
Bartlett's Sphericity Test. The Kaiser criterion was used
with the ULS method to determine the number of factors to
be kept in the model. (27) items and a sample size of (300)
were calculated, and factors with an Eigenvalue (>1) were
taken. Five factors were identified, thus giving confidence
to proceed with completing the analysis and considering the
results.

Table 5 shows descriptive statistics for the items
through the mean, standard deviation, kurtosis, and
skewness, where the range of the mean was between (0.618)
and (1.84), and the range of the standard deviation was
between (0.486) and (1.243). The skewness ranged between
(-0.487) and (1.00), and kurtosis between (-1.76) and (1.24).

Table 5. Descriptive statistics (means and standard deviations) (n = 300)

No. M SD Skewness Kurtosis
1 1.841 1.178 -0.042 -0.886
2 1.492 1.114 0.289 -0.659
3 1.528 1.036 0.176 -0.619
4 1.286 1.216 0.658 -0.491
5 1.555 1.103 0.188 -0.881
6 1.243 1.243 0.778 -0.411
7 1.037 1.043 0.847 0.042
8 1.668 1.145 0.196 -0.689
9 1.631 1.204 0.200 -0.952
10 1.422 1.056 0.300 -0.749
11 1.465 1.071 0.458 -0.332
12 1.312 0.890 0.223 -0.039
13 1.375 1.009 0.363 -0.417
14 1.651 1.059 0.078 -0.831
15 1.346 0.968 0.343 -0.560
16 0.618 0.486 -0.487 -1.760
17 0.801 0.821 1.001 1.240
18 1.153 0.899 0.384 -0.377
19 1.037 0.868 0.634 -0.159
20 1.056 0.886 0.350 -0.658
21 1.143 0914 0.528 0.001
22 1.093 0.944 0.578 -0.119
23 1.100 0.936 0.437 -0.731
24 1.086 0.904 0.452 -0.488
25 1.535 1.116 0.243 -0.714
26 1.329 1.003 0.476 -0.445
27 1.445 1.082 0.213 -0.769

In this study, the KMO value was (0.92), indicating that the
sample was sufficient to perform EFA, and Bartlett's
Sphericity Test was statistically significant (x?=3340.7, df=
351, p= 0.00); which indicates that the relationship between
the variables is strong, and the data is suitable for
conducting EFA.

Using the Kaiser criterion (1960), (5) factors were
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obtained that have (Eigenvalue> 1), and the values were in
order as follows: (12.92), (1.99), (1.40), (1.21), (1.00). The
extracted factors were explained through a total variance of
(69%). Then the five factors were named as follows: The
first factor (F1): Institutional Support with items (1,2,3,4,5)
with loading values from (0.390) to (0.771), the second
factor (F2): E-learning Characteristics with items
(6,7,8,9,10) with loading values from (0.326) to (0.744), the
third factor (F3): Instructional Design with items
(11,12,13,14) with loading values From (0.384) to (0.489),
the fourth factor (F4): Electronic Interactions with items
(16,17,18,19,20,21) with loading values from (0.519) to
(0.761), and the fifth factor (F5): Measurement and
Assessment with items (22,23,24,25,26,27) with loading
values from (0.440) to (0.792). Table 6 displays the loading
values that exceed (0.30) only, which are the significant
ones.

Looking at Table 6, we find that the item (Q15) has not
been loaded on any of the five factors with a value greater
than or equal to (0.30). Therefore, it was excluded from the
scale after theoretically reviewing it. While it appeared that
the items (Q22) and (Q23) were loaded with a high value on
the measurement and assessment factor, instead of the
electronic interactions factor, and after theoretically
reviewing it; it was adopted to be within the measurement
and assessment factor as it appeared in the pattern matrix.

Table 6. Factor loadings by EFA (Pattern Matrix of the factors and item)
Items Factors

F1 F2 F3 F4 F5

Ql 0.771
Q2 0.741
Q3 0.766
Q4 0.390
Q5 0.498
Q6 0.551
Q7 0.744
Q8 0.625
Q9 0.707
Q10 0.326
Ql1 0421
Q12 0.390
Q13 0.384
Q14 0.489
Q15
Q16 0.696
Q17 0.699
Q18 0.519
Q19 0.761
Q20 0.747
Q21 0.731
Q22 0.559
Q23 0.660
Q24 0.689
Q25 0.792
Q26 0.440
Q27 0.502

After that, the reliability of the factors was confirmed, and
it was found that all five factors had values higher than

(0.75) indicating good reliability (Factor 1= 0.871; Factor
2= 0.766; Factor 3= 0.885; Factor 4= 0.914; Factor 5=
0.892). As for the Convergent Validity, this was validated
by looking at the structure matrix, and it was found that the
items are converging because it appeared to have high
loadings on the same factor and low loadings on the other
factors. Discriminant Validity was achieved by looking at
the pattern matrix, and it was found that all the items were
loaded on only one factor with a high value with the absence
of cross-loading on more than one factor. With this, the

exploratory Factor structure of the TSS was investigated.

Question 2: What is the confirmatory factor structure of the
teacher satisfaction scale "TSS" for distance education
during the Covid-19 pandemic ?

The confirmatory factor analysis (CFA) requires prior

knowledge of the basic structure of the scale [7], and this
was done through the results of the exploratory factor
analysis (EFA), through which a factor structure was
reached that included five factors and (26) items. To
estimate the individual parameters of the model, we used
the AMOS program by choosing the Maximum Likelihood
(ML) method for estimation.
Firstly, cross-validation between the five factors was
investigated to confirm the usefulness of the CFA procedure,
the correlation between the factors was determined, as there
was a positive correlation between the factors, and the
values ranged between (0.77) and (0.94) see Table 7.

Table 7. Correlation matrix of the factors in the CFA model

F1 F2 F3 F4 F5
Fl 1.00
F2 0.79 1.00
F3 0.81 0.91 1.00
F4 0.77 0.90 0.88 1.00
F5 0.80 0.90 0.92 0.94 1.00

The results presented in Table 8 show the standard and
estimates for the (26) items of the five factors. The results
of the standard estimates ranged from (B=0.71) to (= 0.89)
with a significant value of (p< 0.001).

Table 8. Results of estimates in the CFA model

Factors | Items Standardlzed Factors | Items Stand_ard1zed
estimate estimate
Ql 0.71" Q15 087"
Q2 0.81™ Q16 0.89"
Fl Q3 077" F QU7 087"
e 0.72-~ QI8 | o084
Qs 077" Q19 0.89™"
Q6 0.80™" Q20 0.88™
Q7 086~ QL | 086
F2 Q8 0.86™" Q22 083"
Q9 0.82""" F5 Q23 0.89™
Q10 0.74™ Q24 0.83""
Q11 0.85™ Q25 084"
p3o Qi | 0827 Q6 | 077"
Qi3 0.86™"
Q14 0.81""
*¥**¥P <0.001
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Figure 1 displays the model with non-standard estimates,
while the model with standard estimates is presented in
Figure 2. The -chi-square statistic was statistically
significant (x?= 2454; df= 289; p= 0.00). It is extremely
sensitive to model fit; therefore, it increases the probability
of rejecting the null hypothesis when the sample or model
is large [98]-[100]. Due to the limitations of the chi-square,
several other indices were used to assess the model fit
including: (CFI; IFI; TLI; SRMR; RMSEA), which
indicated that it was supported by most of the indices: CFI=
0.90; IFI= 0.96; TLI= 0.952; RMSEA= 0.059; and SRMR=
0.04. These results were within acceptable range; indicating
that the five factors obtained from (EFA) were validated in
Figure 2.
Fig 1. CFA Model for the TS§ (with unstandardlzed estlmates)
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Fig 2. CFA Model for the TSS (with standardized estimates). Chi-
square goodness of fit (x?= 2454; df = 289; p= 0.00); CFI= 0.90;
IFI= 0.96; TLI= 0.952; RMSEA= 0.059; SRMR=0.041.
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The Convergent Validity of the model was investigated by
using the Average Variance Extracted index (AVE), so that
the value of (AVE) for any factor should be higher than

(0.50), and Construct Reliability (CR) higher than (0.70)
according to [101], [102]. The results shown in Table 9. It
was found that according to the (CR) and (AVE) indicators,

the convergent validity of all factors was validated.
Table 9. Average variance extracted and construct reliability of the five

factors TSS
AVE CR
Fl1 0.55 0.88
F2 0.67 0.91
F3 0.56 0.84
F4 0.76 0.95
F5 0.70 0.93

Thus, the teacher's satisfaction with distance education
depended on several interrelated factors. In this study, factor
analysis was used, which is a multivariate statistical
analysis approach that works to identify statistically
important items. The Exploratory Factor Solution (EFA)
produced five factors that affected teacher satisfaction with
distance education, namely: Factor One (F1): institutional
support; Factor Two (F2): e-learning characteristics; Factor
Three (F3): instructional design, Factor four (F4):
electronic interactions, and finally the Factor five (F5):
measurement and assessment. All five factors contributed to
a total (69%) of the total change in variance.

Through Confirmatory Factor Analysis (CFA), the model
was tested and validated, using several indicators of fitness
of the model: (CFI; IFI; TLI; SRMR; RMSEA) as
recommended by [103], [104]. The five-factor model was
found to be a valid and reliable scale for measuring teacher
satisfaction with distance education during the Covid-19
pandemic.

Question 3: What is the Level of Measurement Invariance
level for the teacher satisfaction Scale for distance
education during the Covid-19 pandemic across the gender
variable ?

The term Measurement Invariance or Factorial
Invariance is used to assess the equivalence of the scale
across groups or across different measures. The equivalence
of measurement has several types, and it is considered the
key to psychological research because it is a prerequisite for
meaningful comparison between the averages of different
groups. Therefore, before performing a test for differences
between means, researchers must first ensure the
equivalence of the measurement between different groups
(Multi-group invariance) because the structure of the scale
can change with different groups [9], [10], [104]-[107].

To test the levels of measurement invariance of the TSS
with distance education during the Covid-19 pandemic in
the case of the gender variable, a Multiple Group
Confirmatory Factor Analysis model (MGCFA) was used to
test the factorial invariance. Table 10 shows the order of the
level of measurement invariance in the order starting from
(Configural invariance: M0), then (Metric invariance: M1),
and finally (Scalar invariance: M2). This was tested by
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testing the difference in the value of the chi-square test
(Ax?) between groups.

To assess the measurement invariance, several CFA
models were tested. First, we restricted the factors to be
equal, to assess the invariance of the five-factor structure
across groups, i.e., validation of configural invariance.
Metric invariance was validated by restricting the loadings
of the factors by making them equal, and thus assuming the
loadings were constant, we allowed each parameter to be
estimated freely. This reveals that there is a difference in the
loadings across the groups. Finally, scalar invariance which
is done by requiring that the values of intercepts for the
items be equal across the sample. Therefore, respondents
with the same score on the trait scale are supposed to have
equal values on the item, which is a basis for the trait scale
[108]-[110]. The model was evaluated by chi-square
quality (x?; p <0.05), CFI> 0.95, TLI> 0.95, GFI> 0.95, and
RMSEAZ< 0.05 according to [7], [9]. See Table 10 for an
overview of the results according to the gender variable. For
both groups, the values of the original five-factor model fit
indices were within the recommended limit, except for the
value of the (GFI) index, which was less than the
recommended limit for males and females with values of
(0.86) and (0.88), respectively. Thus, we can say that the
original five-factor model showed a suitable fit of the data
in both groups. We concluded from this that the configural-
invariance of the factor structure across the gender (male
and female) was validated.

After validating the first level of invariance (configural-
invariance) across the gender variable, the second level was
investigated, which is metric-invariance, which expresses
the consistency of estimating items loadings on factors
across the gender variable. The difference in chi-squared
(Ax?) was calculated between the two models to find out
whether the model (M1) is statistically significant. As can
be seen from Table 10, the difference in the value of chi-
square (Ax?) between the two models (M0) and (M1) was
not statistically significant. In addition, the quality of fit
indices (RMSEA), (TLI), (CFI), and (GFI), in which the
percentage of change was (0), (0.002), (0), and (0),
respectively, which indicate the achievement of fit. This
confirms the metric-invariance, meaning that items

loadings on factors across the gender variable were constant.

When the metric-invariance values were calculated across
the gender variable, the difference in the chi-square value
(Ax?) was statistically insignificant (Ax?= 11.351; p=
0.956). This indicated metric invariance. After validating
the second level of factorial invariance (metric-invariance)
across the gender variable, the third level was validated,
which is called scalar-invariance, which expresses the
equivalent of item intercepts across the gender variable. The
difference in chi-squared (Ax?) was calculated between the
two models to find out whether the (M2) model is
statistically significant. As can be seen from Table 10, the
difference in the value of chi-square (Ax?) between the two

models (M2) and (M1) was not statistically significant. In
addition, the quality of fit indices (RMSEA), (TLI), (CFI),
and (GFI), in which the percentage of change was (0), (0),
(0), and (0), respectively, which indicate good fit. This
confirms that scalar-invariance was achieved, that is, that
Intercept across the gender variable was equivalent. When
the scalar-invariance were calculated across the gender
variable, the difference in the chi-square value (Ax?) was
statistically insignificant ( Ax? = 11.411; p= 0.958),
indicating that scalar -invariance was achieved. By
validating the scalar -invariance, we move to the next level,
which is residual -invariance, which is also called full
uniqueness. It means that the residual or measurement error
across the gender variable is equivalent, and given the
significance value, we find that it was not achieved. Thus,
the following conclusion could be drawn: That the TSS with
distance education during the Covid-19 pandemic has
achieved the third level factorial invariance across the
gender variable.

Table 10. Examination for factorial-invariance (measurement and
structural) across gender groups

Ax? (Adf)
GFI p-value
CFI Model AGFI
Model X (d) TLI comp ACFI
RMSEA ATLI
ARMSEA
0.86
1110.302 0.94
M Male (289) 0.93
0.071
0.88
Female | 964891 0.95
(289) 0.94
0.063
0.88
3615.554 0.95
MO (929) 0.95 MO
0.035
11.35121)
0.88 0.956
3626.905 0.95 0
Ml (950) 095 | MI-MO 0
0.035 0.002
0
11.411(15)
0.88 0.958
3638316 0.95 0
M2 (965) 095 | MMl 0
0.035 0
0

Question 4: What is the degree of teacher satisfaction with

distance education during the Covid-19 pandemic ?

Based on the responses of the study sample on the TSS
according to the five Likert scale, the degree of teacher
satisfaction with distance education during the Covid-19
pandemic was considered according to Table 11, where it
was determined as follows (5-1= 4), and by dividing the
range by the number of ranking levels - which are (5) levels
- each of them is equal to (0.8), and its limits are clarified
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as indicated. Then, the means and standard deviations were

calculated.
Table 11. Criteria used for interpreting results

Mean Range Level of agreement Level of satisfaction
4.20-5.00 Strongly agree Completely satisfied
3.40-4.19 Agree Satisfied
2.60—3.39 Slightly agree Slightly satisfied
1.80-2.59 Disagree Dissatisfied

. Completely
1.00-1.79 Strongly disagree dissatisfied

First: At the scale level as a whole:

The means and standard deviations were found for the
responses of the sample members according to the TSS
factors as shown in Table 12. It is noticed that the mean
response of the study sample on the TSS for all factors
ranged between (3.67-3.87), where the third factor,
“instructional design,” achieved the highest mean of (3.87)
with a level of satisfied, while the first factor, which is
“institutional support” has the least mean of (3.67) with a
level of satisfied. Therefore, the overall degree of teacher
satisfaction with the TSS factors in the distance education
system during the Covid-19 pandemic was satisfied.

Table 12. Means and standard deviations of the sample according to TSS

factors
Level of
Factor Number | Mean SD Rank : -
satisfaction
Institutional 5 3.67 1.10 5 Satisfied
support
E-learning 5 3.86 1.13 2 Satisfied
characteristics
Instruc_tlonal 4 3.87 1.03 1 Satisfied
design
Electronic 6 368 | 112 | 4 Satisfied
interactions
Measurement 6 3.69 1.07 3 Satisfied
and assessment
Total 26 3.74 1.09

Second: At the level of one factor:

The means and standard deviations of the responses of the
sample members were found according to the TSS factors
as shown in Table 13.

Table 13. Sample means, standard deviations, and percentages of the 1st
factor (institutional support)

Strongly Slightly . Strongly
No. agree ‘ Agree agree Disagree disagree M
Freq SD
(%)
1 617 787 456 162 77 3.81
(29.4%) | (372%) | (21.7%) (7.7%) (3.7%) 1.05
2 491 776 514 206 112 3.63
(23.4%) | (37.0%) | (24.5%) (9.8%) (5.3%) 1.10
3 440 761 567 253 78 3.59
(21.0%) | (36.3%) | (27.0%) | (12.1%) (3.7%) 10.6
4 579 691 454 233 142 3.63
(27.6%) | (32.9%) | (21.6%) | (11.1%) (6.8%) 1.18
5 492 871 443 203 90 3.70
(23.4%) | (41.5%) | (21.1%) (9.7%) (4.3%) 1.06

It is noticed from Table 13 that the mean response of the

study sample on the first factor ranged between (3.59-3.81),
where item No. (1) which states: “The educational
institution provides me with the necessary training courses
to master distance education” got the highest mean value of
(3.81) with a level of satisfied, while the item (3), which
states: “Technical support is available to me during the use
of distance education programs,” has the lowest mean value
of (3.59) with a level of satisfied. Accordingly, the overall
degree of teacher satisfaction with institutional support in
the distance education system during the Covid-19
pandemic was satisfied.

Table 14. Sample means, standard deviations, and percentages of the 2nd
factor (e-learning characteristics)

Slightl: . Strongl
Strongl ghtly gly
:;Lgey Agree agree Disagree disagree M
No. Freq SD
(%)
6 824 547 393 193 142 3.82
(39.3%) | (26.1%) | (18.7%) (9.2%) (6.8%) 1.23
o 688 627 425 213 146 3.71
(32.8%) | (29.9%) | (20.2%) | (10.1%) (7.0%) 1.21
3 864 729 336 110 60 4.06
(41.2%) | (34.7%) | (16.0%) (5.2%) (2.9%) 1.01
9 745 795 384 137 74 3.95
(35.5%) | (37.9%) | (16.6%) (6.5%) (3.5%) 1.04
10 527 846 431 224 71 3.73
(25.1%) | (40.3%) | (20.5%) | (10.7%) (3.4%) 1.05

It is noticed from table 14 that the mean response of the
study sample on the second factor ranged between (3.71-
4.06), where item (8) which states: “Distance education
enables the learner to access various sources” got the
highest mean value of (4.06) with a level of satisfied. While
item (7), which states “Distance education provides a good
opportunity for the learner to learn,” got the lowest mean
value of (3.71) with a level of satisfied. Therefore, the
overall degree of teacher satisfaction with the
characteristics of e-learning in the distance education
system during the Covid-19 pandemic was satisfied.

Table 15. Sample means, standard deviations, and percentages of the 3rd
factor (instructional design)

Strongly Slightly . Strongly
agree Agree agree Disagree disagree M
No. Freq SD

(%)

1 721 796 369 154 59 3.94
(34.3%) | (37.9%) | (17.6%) | (7.3%) (2.8%) | 1.03
12 589 765 488 194 63 3.71
(28.1%) | (36.4%) | (23.2%) | (92%) (3.0%) | 1.05
13 582 818 469 163 67 3.80
(27.7%) | (39.0%) | (22.3%) | (7.8%) 32%) | 1.03
14 692 864 354 141 48 3.96
(33.0%) | (41.2%) | (16.9%) | (6.7%) (2.3%) | 0.98
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It is noticed from table 15 that the means response of the
study sample on the third factor ranged between (3.77-3.96),
where item (14) which states: “The learner has flexibility in
moving between parts of the content in the electronic
course" got the highest mean value of (3.96) with a level of
satisfied, while item (12), which states “Educational
resources in distance education is characterized by accuracy
of documentation,” got the lowest mean value of (3.77) with
a degree of satisfied.

Table 16. Sample means, standard deviations, and percentages of the 4th
factor (electronic interactions)

Strongly Agree Slightly Disagree SFrongly
agree agree disagree | M
No. Freq SD

(%)

15 565 750 451 231 102 3.69
(26.9%) | (35.7%) | (21.5%) | (11.0%) (4.9%) | 1.12
16 550 669 465 273 142 3.58
(26.2%) | (31.9%) | (22.2%) | (13.0%) (6.8%) | 1.19
17 530 795 505 191 78 3.72
(25.3%) | (37.9%) | (24.1%) | (9-1%) 3.7%) | 1.05
18 537 703 465 301 93 3.61
(25.6%) | (33.5%) | (22.2%) | (14.3%) (44%) | 1.14
19 545 747 516 190 101 3.69
(26.0%) | (35.6%) | (24.6%) | (9.1%) (4.8%) | 1.09
20 586 798 454 185 76 3.78
(27.9%) | (38.0%) | (21.6%) | (8.8%) (3.6%) | 1.06

It is noticed from Table 16 that the means response of
the study sample on the fourth factor ranged between (3.58-
3.78), where item (20) which states: “Distance education
contributes to the transfer and exchange of information
between learners", got the highest mean value of (3.78) with
a level of satisfied, while item No. (16), which states
“Distance education increases the learner’s motivation to
learn”, got the lowest mean value of (3.58) with a level of
satisfied.

Table 17. Sample means, standard deviations, and percentages of the Sth
factor (measurement and assessment)

Strongly Agree Slightly Disagree Strongly
agree agree disagree M
No. Freq SD

(%)

21 512 744 353 200 108 3.64
(24.4%) | (35.4%) | (25.5%) (9.5%) (5.1%) 1.10
2 467 747 507 257 121 3.56
(22.2%) | (35.6%) | (24.2%) | (12.2%) (5.8%) 1.13
23 437 803 532 230 97 3.60
(20.8%) | (38.3%) | (25.3%) | (11.0%) (4.6%) 1.07

" 588 891 421 134 65 3.86
(28.0%) | (42.4%) | 20.1%) | (6.4%) | (3.1%) | 0.99
’s 493 880 440 219 67 372
(23.5%) | (41.9%) | 21.0%) | (104%) | (32%) | 1.03
2 577 819 453 159 91 3.78
(7.5%) | (39.0%) | 1.6%) | (7.6%) | (43%) | 1.06

It is noticed from table 17 that the means response of the
study sample on the fifth factor ranged between (3.56-3.86),
where item (24), which states “Distance education creates
self-evaluation opportunities for the learner”, has the
highest mean value of (3.86) with a level of satisfied. While
item (22), which states “Distance education achieves justice
in the learners’ access to content, has the lowest mean value

of (3.56) with a level of satisfied.

We note from the foregoing that the factor of
instructional design received the highest level of
satisfaction among the sample, and this did not agree with
[21], [45], [75] in terms of the lack of modern equipment
for the faculty members, as well as not allocating working
hours for their training on designing electronic courses, and

not paying for them as well. The factor of e-learning
characteristics was ranked second in satisfaction from the
research sample, which was compatible with Aboagye et al.
[111], which represented the characteristics of e-learning by
the interaction that occurs between the teacher and the
learner through e-learning methods, and this agreed with
Giovannella [65] and Marpa [66] in the process of
transferring the learning process in schools and universities
to distance education.

While satisfaction with the measurement and
assessment factor of the research study agreed with the
Topchyan and Woehler [27] and Toropova et al. [17] study,
that it positively affects teacher job satisfaction as well as
the quality of education. Electronic assessment is better for
learners than traditional one. As for the factor of electronic
interaction, it took fourth place in the level of satisfaction of
the research sample and did not agree with the study of Han
et al. [32] and Wang et al. [75] regarding the difficulty of
providing feedback to students to determine their current
level. Institutional support came last, and this may be due to
the need for training in the use of the Internet, or perhaps
due to the presence of negative feelings of teachers towards
distance education during the Covid-19 pandemic as a result
of their increased workload, which led to deficiencies in
their training in digital skills and e-transactions [16]-[18],
[24], [29], [32], [75]-

Question 5: Are there statistically significant differences
attributed to the variables of (gender, experience in years,
educational level) in the degree of teacher satisfaction with
distance education during the Covid-19 pandemic ?

The means and standard deviations were calculated for
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the study sample on the TSS according to the variables of
(gender, educational level, experience in years), and the

Educational
level *

12.83

9 1.42

0.041°

results of the analysis appeared in Table 18.

Table 18. means and std deviations by gender, educational level, and
experience in years

Educationl | & ] Gender
u](:j/ ;;)na )i(r?el;::sce Male Female Total
y M [SD|[ M |SD| M| SD
Lessstha“ 384 | 1.0 | 360 | 1.06 | 3.61 | 1.05
Between
5.10) 404 | 49 | 370 | 91 | 376 | .87
Primary Between
(1120) | 361 | 88 | 360 | 84 | 3.65 | 85
Morethan | 31| 79 | 374 | 81 | 373 | 80
Total 370 | 82 | 370 [ .87 [3.60 | 85
Lesssthan 499 | 01 | 397 | 90 | 410 | .90
B(estj’&l'g‘;“ 374 | 84 | 381 | .75 | 379 | .78
Middle Between
School (11-20) 392 | 96 | 380 | .86 | 3.83 | .89
Morzeothan 379 | 86 | 379 | 86 | 379 | .86
Total 3.86 | 89 | 382 | .83 [ 3.83 | .84
Lesssthan 392 | 89 | 402 | .70 | 400 | .73
Between 366 | 61 | 375 8 | 374 | 85
High (5-10)
Between
School (1120) | 363 | 91 |373| 78 | 370 | 82
M"rzeotha“ 376 | 85 | 381 | 82 | 379 | .83
Total 3.69 | 84 [ 379 82 [376 | .82
Lesssthan 229 | .13 | 400 | .87 | 388 | .95
Between
(5-10) 410 | 85 | 3.56 | .98 | 3.69 | .97
University Between
(11-20) 381 | .82 | 350 | .95 | 361 | 91
Morzeothan 3.65 98 3.71 87 3.69 .89
Total 378 | 91 | 3.66 [ .93 [3.69 | .93

Experience in
years
Gender *
Educational
level *
Experience in
years
Error
Total

*P <0.05

15.19 9 0.041°

1505.478
30962.930

2067
2099

According to what appeared in Table 19, we can say that
there were no statistically significant differences in the
means of the study sample responses on the TSS due to the
gender variable.

As for the interaction between gender and educational
level, and between gender and experience in years, no
statistically significant differences appeared in the means of
the study sample responses on the TSS. Whereas,
statistically significant differences were found in the means
of the study sample responses on the TSS due to the
interaction between the educational level and experience in
years, as well as in the interaction between gender,
educational level and experience in years, as the value of
the significance level was less than (0.05), meaning that
there are differences in the level of Teachers' satisfaction on
distance education during the Covid-19 pandemic due to the
interaction between gender, educational level, and
experience in years.

To find out the significance of the differences attributed
to the interaction between gender, educational level and
experience in years, post hoc comparisons were made, and
Least Significant Difference Fisher's (LSD) test was used
for the variable of educational level and experience in years,
whether they were male or female, as shown in the Table 20.

Table 20. Results of LSD post hoc test for educational level

Table 18 shows that there are differences in the means of the
study sample’s on TSS according to the variables of (gender,
educational level, experience in years), and to know the
direction of those differences, three way- ANOVA was used,
and the results are shown in Table 19.

Table 19. Three- Way- ANOVA Summary table for the data variables:
gender, educational level, and experience in years

Source of ss a | Ms F P
variation value
Gender 0.059 1 0.059 | 0.081 0.776
Educational 10.24 3 341 | 469 | 0.003°
level
Experience in 1.71 3 057 | 0.784 | 0.503
years
Gender *
Educational 5.45 3 1.81 2.49 0.058
level
Gender *
Experience in 2.23 3 0.74 1.02 0.381
years

Differences
Educational level | Educational between Std p-
I level (J) means (I - error value
N

Middle -0.13° 0.051 | 0.009°

. School

Primary High

School -0.07 0.046 | 0.152
University 0.00 0.063 0.945
Primary 0.13 0.051 | 0.009°
Middle School High 007 0055 | 0214

School
University 0.14" 0.070 | 0.049°
Primary 0.07 0.046 | 0.152
High School Middle 0.07 0055 | 0214

School
University 0.07 0.066 | 0.292
University Primary 0.00 0.063 | 0.945
Middle . "
School -0.14 0.70 | 0.049

High
School -0.07 0.066 | 0.292
*P <0.05
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Table 20 shows that the level of significance for primary
and middle school teachers is statistically significant, as the
value reached (.009). Middle school teachers, whether male
or female, achieved progress in the level of satisfaction with
distance education during the Covid-19 pandemic over
teachers at the primary school with a difference of (0.13).
There were also statistically significant differences between
middle school and university teachers in the degree of
satisfaction with distance education during the Covid-19
pandemic in favor of middle school teachers. It was also
found that there were no statistically significant differences
at (p-value=.05) between the mean responses of the study
sample on the TSS for male and female teachers in the high
school, meaning that the differences attributed to the school
level variable are not due to high school teachers.

Table 21. Results of LSD post hoc test for Experience in years
Experience in Experience Differences Std p-
ears (I) in years (J) between error value
y means (I1-1J)
Between
5.10 0.11 0.072 0.130
Less than 5 Between 0.16" 0.069 | 0.018"
11-20
More than 0.12 0.071 0.103
20
Lesssthan _0.11 0.072 0.131
Between 5-10 Between 0.06 0.047 0.240
11-20
More than 0.01 0.050 0.871
20
Lesssthan S0.16" 0.069 | 0.018"
Between 11-20 Bestf’ﬂll%en 20.06 0.047 | 0.240
More than -0.05 0.047 | 0.313
20
More than 20 Lesssthan -0.12 0.071 0.103
Between
5.10 0.05 0.047 0.313
Between
11-20 -0.01 0.050 0.871
*P <0.05

Based on Table 21, there are statistically significant
differences between the mean responses of male and female
teachers whose years of experience are less than (5) years
and whose experience ranges between (11-20) years in
favor of those whose experience is less than (5) years. There
were no statistically significant differences for those whose
experience ranged between (5-10) years, and those whose
experience was more than (20) years. Table 22 confirms
these results, as higher means appeared in favor of middle
school teachers and teachers with less than five years of

experience.
Table 22. Means of educational level and experience in years
Variables M
Educational level Primary 3.70
Middle School 3.83

High School 3.77

University 3.70

Less than 5 3.86

Experience in years Between 5 - 10 3.76
Between 11 - 20 3.70

More than 20 3.75

5. Conclusion

Generally, the results of the Three-Way ANOVA of the
variable of gender, the educational level and the experience
in years showed that there are statistically significant
differences at the level of (0.05) between the means of the
male and female teachers on the TSS. It became clear that
these differences are in favor of male and female teachers at
middle school whose experience is less than five years,
which indicates that the teacher’s level of satisfaction with
distance education during the Covid-19 pandemic is
attributable to middle school teachers who have less than
five years of experience. Perhaps this is because they are
new teachers and have kept up with e-learning during their
studies, meaning that they have previous experience with e-
learning. Unlike those who have long experience, as their
study period may have been traditional which did not allow
distance education and e-learning, and they need more
training in the use of the Internet, the ways of presenting
lectures and designing tests, and this is agrees with Liu et al.
[26] and Toropova et al. [17], they said that the lack of
training hinders distance education, thus the teacher feels
stress, anxiety and fatigue towards distance education,
which limits their level of satisfaction.

It was also clear that the degree of satisfaction of middle
school teachers is better than that of the primary school, and
this may be due to the age of the students in middle school
and their knowledge of using electronic devices which helps
the teacher to deal with them. Unlike the primary level in
which the teacher may face difficulty due to their young age,
ability levels, and the difficulty of their dealing with
electronic educational platforms. This is consistent with the
study of Froiland et al. [30] and Kassis et al. [45]. Primary
school teachers are concerned about distance education,
their professional future and dealing with educational
platforms. Also, direct assessment of learners at the primary
level is easier than distance education, as well as interacting
with them and knowing the extent of their understanding of
the course directly, and this is consistent with the study of
Brezicha et al. [31] and Buonomo et al. [29], who
mentioned that face-to-face education is useful for
achieving educational goals, and that the middle school
population is less than university students and it is easier to
deal with them since university education requires more
technical support. Significant differences in the level of
satisfaction with distance education during the Covid-19
pandemic among university teachers may be due to
university students' knowledge of e-learning methods and
ease of communication with officials and teachers at any
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time [16], [20], [21], [24]. The absence of differences in the
gender variable in the degree of satisfaction with distance
education during the Covid-19 pandemic may be due to
female teachers obtaining all the requirements they need,
same as the male teachers and their support in all
requirements as is the case for males [19], [75], [75].

Thus, we can summarize the previous results as follows:
There were no statistically significant differences in the
means of the responses of the study sample on the TSS
during the Covid-19 pandemic due to the gender variable.
Whereas statistically significant differences were found in
the means of the educational level variable. Likewise,
statistically significant differences were found in the means

on the TSS due to the experience in years variable.

6. Significant

The process of measuring teacher's satisfaction and its
impact on the educational process is still not receiving the
attention of researchers, in addition to the difficulty of
evaluation and the weakness of its culture in Arab societies,
including Saudi society. Therefore, this study may
contribute to bridging the gap in this context, by providing
a standardized measurement scale that can be used in
measuring teacher satisfaction at different levels in the
Kingdom regarding the distance education system This
helps those in charge of the educational process to know the
difficulties and problems that teachers face in distance
education, which helps them solve them in the future. It also
helps in preparing and qualifying teachers in line with the
needs of the Saudi society and in line with distance
education in a way that achieves teachers' satisfaction.

7. Limits
They are:

1. Objective limits: The study was limited to
identifying the factor structure of the teacher
satisfaction scale for distance education during the
Covid-19 pandemic.

2.  Human limits: The scale was applied to a random
sample of (2399) male and female teachers from
public schools and university in the Kingdom of

Saudi Arabia.
3. Time limits: The scale was applied during the first
semester of (2020).
References

[11]  W. Bao, “COVID-19 and online teaching in higher
education: A case study of Peking University,” Hum. Behav.
Emerg. Technol., vol. 2, no. 2, pp. 113-115, 2020.

[2] J. Daniel, “Education and the COVID-19 pandemic,”
Prospects, vol. 49, no. 1, pp. 91-96, 2020.

(3]

(4]

(3]

(7]
(8]

9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

S. Dhawan, “Online learning: A panacea in the time of
COVID-19 crisis,” J. Educ. Technol. Syst., vol. 49, no. 1,
pp. 5-22, 2020.

I. Z. Ichsan et al., “Covid-19 dan E-Learning: Perubahan
strategi pembelajaran sains dan lingkungan di SMP,” JINoP
J. Inov. Pembelajaran, vol. 6, no. 1, pp. 50-61, 2020.

G. Ifijeh and F. Yusuf, “Covid—19 pandemic and the future
of Nigeria’s university system: The quest for libraries’
relevance,” J. Acad. Librariansh., vol. 46, no. 6, p. 102226,
2020.

M. Kara, F. Erdogdu, M. Kokog¢, and K. Cagiltay,
“Challenges faced by adult learners in online distance
education: A literature review,” Open Prax., vol. 11, no. 1,
pp. 5-22, 2019.

D. Almaleki, “Empirical Evaluation of Different Features
of Design in Confirmatory Factor Analysis,” 2016.

D. Almaleki, “Examinee Characteristics and their Impact
on the Psychometric Properties of a Multiple Choice Test
According to the Item Response Theory (IRT),” Eng.
Technol. Appl. Sci. Res., vol. 11, no. 2, pp. 6889-6901,
2021.

D. Almaleki, “Stability of the Data-Model Fit over
Increasing Levels of Factorial Invariance for Different
Features of Design in Factor Analysis,” Eng. Technol. Appl.
Sci. Res., vol. 11, no. 2, pp. 6849-6856, 2021.

D. Almaleki, “The Precision of the Overall Data-Model Fit
for Different Design Features in Confirmatory Factor
Analysis,” Eng. Technol. Appl. Sci. Res., vol. 11, no. 1, pp.
6766-6774, 2021.

T. Hart, D. Bird, and R. Farmer, “Using blackboard
collaborate, a digital web conference tool, to support
nursing students placement learning: A pilot study
exploring its impact,” Nurse Educ. Pract., vol. 38, pp. 72—
78,2019.

F. Islahi, “Exploring Teacher Attitude towards Information
Technology with a Gender Perspective.,” Contemp. Educ.
Technol., vol. 10, no. 1, pp. 37-54, 2019.

S. Lyubomirsky and H. S. Lepper, “A measure of subjective
happiness: Preliminary reliability and construct validation,”
Soc. Indic. Res., vol. 46, no. 2, pp. 137-155, 1999.

C. S. Wardley, E. B. Applegate, A. D. Almaleki, and J. A.
Van Rhee, “A comparison of Students’ perceptions of stress
in parallel problem-based and lecture-based curricula,” J.
Physician Assist. Educ., vol. 27, no. 1, pp. 7-16, 2016.

C. S. Wardley, E. B. Applegate, A. D. Almaleki, and J. A.
Van Rhee, “Is Student Stress Related to Personality or
Learning Environment in a Physician Assistant Program?,”
J. Physician Assist. Educ., vol. 30, no. 1, pp. 9-19, 2019.
M. Baptiste, “No Teacher Left Behind: The Impact of
Principal Leadership Styles on Teacher Job Satisfaction and
Student Success.,” J. Int. Educ. Leadersh., vol. 9, no. 1, p.
nl, 2019.

A. Toropova, E. Myrberg, and S. Johansson, “Teacher job
satisfaction: the importance of school working conditions
and teacher characteristics,” Educ. Rev., vol. 73, no. 1, pp.
71-97,2021.

B. M. Ansley, D. Houchins, and K. Varjas, “Cultivating
positive work contexts that promote teacher job satisfaction
and retention in high-need schools,” J. Spec. Educ.
Leadersh., vol. 32, no. 1, pp. 3-16, 2019.

M. T. Geier, “Students’ expectations and students’



IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.7, July 2021 31

[20]

(21]

[22]

(23]

(24]

[27]

(28]

(29]

[30]

[31]

(32]

[33]

[34]

satisfaction: The mediating role of excellent teacher
behaviors,” Teach. Psychol., vol. 48, no. 1, pp. 9-17, 2021.
J. Lopes and C. Oliveira, “Teacher and school determinants
of teacher job satisfaction: a multilevel analysis,” Sch. Eff.
Sch. Improv., vol. 31, no. 4, pp. 641-659, 2020.

H. Tack and R. Vanderlinde, “Capturing the relations
between teacher educators’ opportunities for professional
growth, work pressure, work related basic needs
satisfaction, and teacher educators’ researcherly
disposition,” Eur. J. Teach. Educ., vol. 42, no. 4, pp. 459—
477,2019.

A. Olsen and F. Huang, “Teacher job satisfaction by
principal support and teacher cooperation: Results from the

Schools and Staffing Survey,” Educ. Policy Anal. Arch., vol.

27, p. 11, 2019.

C. Atmaca, F. Rizaoglu, T. Tirkdogan, and D. Yayli, “An
emotion focused approach in predicting teacher burnout
and job satisfaction,” Teach. Teach. Educ., vol. 90, p.
103025, 2020.

S. Suwanto and P. D. Eka, “Analysis Of Leadership Style
Influence, Job Motivation, And Compensation Towards
Teacher Satisfaction On The Foundation Of Al-Hasra
Bojongsari. Depok City,” Int. J. Adv. Soc. Econ., vol. 2, no.
3, 2020.

J. Worth and J. Van den Brande, “Teacher Autonomy: How
Does It Relate to Job Satisfaction and Retention?.,” Natl.
Found. Educ. Res., 2020.

Y. Liu, M. S. Bellibas, and S. Giimiis, “The effect of
instructional leadership and distributed leadership on
teacher self-efficacy and job satisfaction: Mediating roles
of supportive school culture and teacher collaboration,”
Educ. Manag. Adm. Leadersh., vol. 49, no. 3, pp. 430-453,
2021.

R. Topchyan and C. Woehler, “Do Teacher Status, Gender,
and Years of Teaching Experience Impact Job Satisfaction
and Work Engagement?,” Educ. Urban Soc., vol. 53, no. 2,
pp. 119-145, 2021.

M. J. N. Nalipay, I. G. Mordeno, and C. E. Frondozo,
“Implicit beliefs about teaching ability, teacher emotions,
and teaching satisfaction,” Asia-Pac. Educ. Res., vol. 28,
no. 4, pp. 313-325, 2019.

I. Buonomo, C. Fiorilli, and P. Benevene, “Unravelling
teacher job satisfaction: the contribution of collective
efficacy and emotions towards professional role,” Int. J.
Environ. Res. Public. Health, vol. 17, no. 3, p. 736, 2020.
J. M. Froiland, F. C. Worrell, and H. Oh, “Teacher—student
relationships, psychological need satisfaction, and
happiness among diverse students,” Psychol. Sch., vol. 56,
no. 5, pp. 856-870, 2019.

K. F. Brezicha, S. Ikoma, H. Park, and G. K. LeTendre,
“The ownership perception gap: Exploring teacher job
satisfaction and its relationship to teachers’ and principals’
perception of decision-making opportunities,” Int. J.
Leadersh. Educ., vol. 23, no. 4, pp. 428-456, 2020.

J. Han, B. E. Perron, H. Yin, and Y. Liu, “Faculty stressors
and their relations to teacher efficacy, engagement and
teaching satisfaction,” High. Educ. Res. Dev., vol. 40, no. 2,
pp. 247-262, 2021.

G. T. Brown, “Is assessment for learning really
assessment?,” in Frontiers in Education, 2019, vol. 4, p. 64.
K. M. L’Ecuyer, “Clinical education of nursing students

[35]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

with learning difficulties: An integrative review (part 1),”
Nurse Educ. Pract., vol. 34, pp. 173-184, 2019.

D. Vlachopoulos and A. Makri, “Online communication
and interaction in distance higher education: A framework
study of good practice,” Int. Rev. Educ., vol. 65, no. 4, pp.
605-632, 2019.

0. Zawacki-Richter and A. Qayyum, Open and distance
education in Asia, Africa and the Middle East: National
perspectives in a digital age. Springer Nature, 2019.

L. A. Alea, M. F. Fabrea, R. D. A. Roldan, and A. Z. Farooqj,
“Teachers’ Covid-19 awareness, distance learning
education  experiences and perceptions towards
institutional readiness and challenges,” Int. J. Learn. Teach.
Educ. Res., vol. 19, no. 6, pp. 127-144, 2020.

M. A. Almaiah, A. Al-Khasawneh, and A. Althunibat,
“Exploring the critical challenges and factors influencing
the E-learning system usage during COVID-19 pandemic,”
Educ. Inf. Technol., vol. 25, pp. 5261-5280, 2020.

M. Anwar, A. Khan, and K. Sultan, “The Barriers and
Challenges Faced by Students in Online Education during
Covid-19 Pandemic in Pakistan,” Gomal Univ. J. Res.,
2020.

P. A. Kurzman, “The current status of social work online
and distance education,” J. Teach. Soc. Work, vol. 39, no.
4-5, pp. 286-292, 2019.

M. Adnan and K. Anwar, “Online Learning amid the
COVID-19 Pandemic: Students’ Perspectives.,” Online
Submiss., vol. 2, no. 1, pp. 45-51, 2020.

R. C. Anderson, T. Bousselot, J. Katz-Buoincontro, and J.
Todd, “Generating buoyancy in a sea of uncertainty:
Teachers creativity and well-being during the COVID-19
pandemic,” Front. Psychol., vol. 11, 2020.

G. Basilaia and D. Kvavadze, “Transition to online
education in schools during a SARS-CoV-2 coronavirus
(COVID-19) pandemic in Georgia.,” Pedagog. Res., vol. 5,
no. 4, 2020.

A. Ikhwan, “Management Of Learning Assessment Using
Curriculum 2013 (Case Study In Islamic Primary School
(MI) Muhammadiyah 5 Wonoasri Ponorogo-East Java-
Indonesia),” MUADDIB Studi Kependidikan Dan Keislam.,
vol. §, no. 2, pp. 108-123, 2019.

W. Kassis, U. Graf, R. Keller, K. Ding, and C. Rohlfs, “The
role of received social support and self-efficacy for the
satisfaction of basic psychological needs in teacher
education,” Eur. J. Teach. Educ., vol. 42, no. 3, pp. 391-
409, 2019.

S. R. Bartholomew, E. M. Reeve, R. Veon, W. Goodridge,
V. R. Lee, and L. Nadelson, “Relationships between access
to mobile devices, student self-directed learning, and
achievement,” J. Technol. Educ., vol. 29, no. 1, p. 2, 2017.
J. T. Clark, “Distance education,” in Clinical engineering
handbook, Elsevier, 2020, pp. 410-415.

B. O. Ogunleye and V. Island, “Strategies for reducing
science learning difficulties at lower educational levels and
promoting effective science education in Nigeria,” KIU J.
Educ., vol. 14, no. 1, pp. 141-154, 2019.

O. Zawacki-Richter and K. Buntins, “The position of
Distance Education in a journal network,” Distance Educ.,
vol. 40, no. 4, pp. 438-453, 2019.

T. Muthuprasad, S. Aiswarya, K. S. Aditya, and G. K. Jha,
“Students’ perception and preference for online education



32

[51]

[55]

[56]

[58]

[59]

[60]

(61]

[62]

[63]

[64]

[65]

[66]

IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.7, July 2021

in India during COVID-19 pandemic,” Soc. Sci. Humanit.
Open, vol. 3, no. 1, p. 100101, 2021.

A. Toropova, E. Myrberg, and S. Johansson, “Teacher job
satisfaction: the importance of school working conditions
and teacher characteristics,” Educ. Rev., vol. 73, no. 1, pp.
71-97,2021.

P. Paudel, “Online education: Benefits, challenges and
strategies during and after COVID-19 in higher education,”
Int. J. Stud. Educ., vol. 3, no. 2, pp. 70-85, 2021.

E. T. Baloran, “Knowledge, attitudes, anxiety, and coping
strategies of students during COVID-19 pandemic,” J. Loss
Trauma, vol. 25, no. 8, pp. 635-642, 2020.

B. Gokbulut, “Distance Education Students’ Opinions on
Distance Education,” in Enriching Teaching and Learning
Environments With Contemporary Technologies, 1GI
Global, 2020, pp. 138-152.

M. Simonson, S. M. Zvacek, and S. Smaldino, “Teaching
and Learning at a Distance: Foundations of Distance
Education 7th Edition,” 2019.

K. Karakaya, “Design considerations in emergency remote
teaching during the COVID-19 pandemic: A human-
centered approach,” Educ. Technol. Res. Dev., vol. 69, no.
1, pp. 295-299, 2021.

R. Palau, M. Fuentes, J. Mogas, and G. Cebrian, “Analysis
of the implementation of teaching and learning processes at
Catalan schools during the Covid-19 lockdown,” Technol.
Pedagogy Educ., pp. 1-17, 2021.

R. A. Khan and M. Jawaid, “Technology enhanced
assessment (TEA) in COVID 19 pandemic,” Pak. J. Med.
Sci., vol. 36, no. COVID19-S4, p. S108, 2020.

J. Kim, “Learning and teaching online during Covid-19:
Experiences of student teachers in an early childhood
education practicum,” Int. J. Early Child., vol. 52, no. 2, pp.
145-158, 2020.

T. O. Karatas and H. Tuncer, “Sustaining Language Skills
Development of Pre-Service EFL Teachers despite the
COVID-19 Interruption: A Case of Emergency Distance
Education,” Sustainability, vol. 12, no. 19, p. 8188, 2020.
N. livari, S. Sharma, and L. Ventd-Olkkonen, “Digital
transformation of everyday life—-How COVID-19 pandemic
transformed the basic education of the young generation
and why information management research should care?,”
Int. J. Inf. Manag., vol. 55, p. 102183, 2020.

X. Liu, J. Zhou, L. Chen, Y. Yang, and J. Tan, “Impact of
COVID-19 epidemic on live online dental continuing
education,” Eur. J. Dent. Educ., vol. 24, no. 4, pp. 786789,
2020.

A. Qayyum and O. Zawacki-Richter, “The state of open and
distance education,” in Open and distance education in
Asia, Africa and the Middle East, Springer, 2019, pp. 125—
140.

D. Xu and Y. Xu, “The Promises and Limits of Online
Higher Education: Understanding How Distance Education
Affects Access, Cost, and Quality.,” Am. Enterp. Inst., 2019.
C. Giovannella, “Effect induced by the Covid-19 pandemic
on students’ perception about technologies and distance
learning,” in Ludic, Co-design and Tools Supporting Smart
Learning Ecosystems and Smart Education, Springer, 2021,
pp. 105-116.

E. P. Marpa, “Technology in the teaching of mathematics:
An analysis of teachers’ attitudes during the COVID-19

[67]

[68]

[70]

[71]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

pandemic,” Int. J. Stud. Educ., vol. 3, no. 2, pp. 92-102,
2021.

R. J. Collie, “COVID-19 and Teachers’ Somatic Burden,
Stress, and Emotional Exhaustion: Examining the Role of
Principal Leadership and Workplace Buoyancy,” 4ERA
Open, vol. 7, p. 2332858420986187, 2021.

J. Neroni, C. Meijs, H. J. Gijselaers, P. A. Kirschner, and R.
H. de Groot, “Learning strategies and academic
performance in distance education,” Learn. Individ. Differ.,
vol. 73, pp. 1-7, 2019.

S. Iftikhar, A. Saqib, M. R. Sarwar, M. Sarfraz, M. Arafat,
and Q. Shoaib, “Capacity and willingness to use
information technology for managing chronic diseases
among patients: A cross-sectional study in Lahore,
Pakistan,” PloS One, vol. 14, no. 1, p. €0209654, 2019.

J. Yao, J. Rao, T. Jiang, and C. Xiong, “What role should
teachers play in online teaching during the COVID-19
pandemic? Evidence from China,” Sci Insigt Edu Front, vol.
5, no. 2, pp. 517-524, 2020.

S. Dost, A. Hossain, M. Shehab, A. Abdelwahed, and L. Al-
Nusair, “Perceptions of medical students towards online
teaching during the COVID-19 pandemic: a national cross-
sectional survey of 2721 UK medical students,” BM.J Open,
vol. 10, no. 11, p. e042378, 2020.

T. Favale, F. Soro, M. Trevisan, 1. Drago, and M. Mellia,
“Campus traffic and e-Learning during COVID-19
pandemic,” Comput. Netw., vol. 176, p. 107290, 2020.

A. Podsiadlik, “The Blended Learning Experiences Of
Students With Specific Learning Difficulties: A Qualitative
Case Study Located In One British Higher Education
Institution,” Int. J. Disabil. Dev. Educ., pp. 1-16,2021.

Z. Turan and G. Atila, “Augmented reality technology in
science education for students with specific learning
difficulties: its effect on students’ learning and views,” Res.
Sci. Technol. Educ., pp. 1-19, 2021.

K. Wang, Y. Li, W. Luo, and S. Zhang, “Selected factors
contributing to teacher job satisfaction: A quantitative
investigation using 2013 TALIS data,” Leadersh. Policy
Sch., vol. 19, no. 3, pp. 512-532, 2020.

M. Wotto, “The future high education distance learning in
Canada, the United States, and France: Insights from before
COVID-19 secondary data analysis,” J. Educ. Technol.
Syst., vol. 49, no. 2, pp. 262-281, 2020.

P. Aunio, “Early Numeracy Skills Learning and Learning
Difficulties—Evidence-based Assessment and
Interventions,” in Cognitive foundations for improving
mathematical learning, Elsevier, 2019, pp. 195-214.

E. P. Marpa, “Technology in the teaching of mathematics:
An analysis of teachers’ attitudes during the COVID-19
pandemic,” Int. J. Stud. Educ., vol. 3, no. 2, pp. 92-102,
2021.

P. Ferguson, M. McKenzie, D. Mercieca, D. P. Mercieca,
and L. Sutherland, “Primary Head Teachers’ construction
and re-negotiation of care in COVID-19 lockdown in
Scotland,” in Frontiers in Education, 2021, vol. 6, p. 88.

I. Doyumgag, A. Tanhan, and M. S. Kiymaz,
“Understanding the most important facilitators and barriers
for online education during COVID-19 through online
photovoice methodology,” Int. J. High. Educ., vol. 10, no.
1, p. 2021, 2020.

Z. Ardi et al., “Exploring the elementary students learning



IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.7, July 2021 33

(82]

[83]

[84]

[85]

[86]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

difficulties risks on mathematics based on students
mathematic anxiety, mathematics self-efficacy and value
beliefs using rasch measurement,” in Journal of Physics:
Conference Series, 2019, vol. 1157, no. 3, p. 032095.

H. B. Edwards et al, “Use of a primary care online
consultation system, by whom, when and why: evaluation
of a pilot observational study in 36 general practices in
South West England,” BM.J Open, vol. 7, no. 11, 2017.

H. Fan, J. Xu, Z. Cai, J. He, and X. Fan, “Homework and
students’ achievement in math and science: A 30-year meta-
analysis, 1986-2015,” Educ. Res. Rev., vol. 20, pp. 35-54,
2017.

G. Basilaia and D. Kvavadze, “Transition to online
education in schools during a SARS-CoV-2 coronavirus
(COVID-19) pandemic in Georgia.,” Pedagog. Res., vol. 5,
no. 4, 2020.

K. C. Cook and K. Grant-Davis, Online education: Global
questions, local answers. Routledge, 2020.

I. A. Dominguez, M. del Mar Espinosa, L. Romero, and M.
Dominguez, “Blended learning in industrial design,”
Hosted UNED Madr. Spain, p. 48.

C. Ellis, “The importance of e-portfolios for effective
student-facing learning analytics,” in E-portfolios in higher
education, Springer, 2017, pp. 35-49.

G. L. Iverson et al., “High school athletes with ADHD and
learning difficulties have a greater lifetime concussion
history,” J. Atten. Disord., vol. 24, no. 8, pp. 1095-1101,
2020.

M. Krischler and 1. M. Pit-ten Cate, “Pre-and in-service
teachers’ attitudes toward students with learning difficulties
and challenging behavior,” Front. Psychol., vol. 10, p. 327,
2019.

V. I. Mayorova, D. A. Grishko, and V. V. Leonov, ““Vivid
mathematics’ as a general vector of multidisciplinary
STEM education for future aerospace engineers,” Acta
Astronaut., vol. 178, pp. 72-80, 2021.

T. Downer, M. Gray, and T. Capper, “Online learning and
teaching approaches used in midwifery programs: A
scoping review,” Nurse Educ. Today, p. 104980, 2021.

M. Garcia-Alberti, F. Suarez, I. Chiyon, and J. C. Mosquera
Feijoo, “Challenges and Experiences of Online Evaluation
in Courses of Civil Engineering during the Lockdown
Learning Due to the COVID-19 Pandemic,” Educ. Sci., vol.
11, no. 2, p. 59, 2021.

Z. Kaya, O. N. Kaya, S. Aydemir, and J. Ebenezer,
“Knowledge of Student Learning Difficulties as a Plausible
Conceptual Change Pathway Between Content Knowledge
and Pedagogical Content Knowledge,” Res. Sci. Educ., pp.
1-33, 2021.

S. S. Tzanova and R. I. Radonov, “Evaluation of
Multimedia Learning Materials in Microelectronics,” in
2019 IEEE XXVIII International Scientific Conference
Electronics (ET), 2019, pp. 1-4.

R. E. Ferdig, E. Baumgartner, R. Hartshorne, R. Kaplan-
Rakowski, and C. Mouza, Teaching, technology, and
teacher education during the COVID-19 pandemic: Stories
from the field. Association for the Advancement of
Computing in Education, 2020.

P. Garnjost and L. Lawter, “Undergraduates’ satisfaction
and perceptions of learning outcomes across teacher-and
learner-focused pedagogies,” Int. J. Manag. Educ., vol. 17,

[97]

(98]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

no. 2, pp. 267-275, 2019.

M. L. George, “Effective teaching and examination
strategies for undergraduate learning during COVID-19
school restrictions,” J. Educ. Technol. Syst., vol. 49, no. 1,
pp. 2348, 2020.

H. Kishino, T. Miyata, and M. Hasegawa, ‘“Maximum
likelihood inference of protein phylogeny and the origin of
chloroplasts,” J. Mol. Evol., vol. 31, no. 2, pp. 151-160,
1990.

M. A. Tanner and W. H. Wong, “The calculation of
posterior distributions by data augmentation,” J. Am. Stat.
Assoc., vol. 82, no. 398, pp. 528-540, 1987.

L. R. Tucker, R. F. Koopman, and R. L. Linn, “Evaluation
of factor analytic research procedures by means of
simulated correlation matrices,” Psychometrika, vol. 34, no.
4, pp. 421459, 1969.

R. P. Mills, “Using student portfolios to assess
achievement,” Educ. Dig., vol. 55, no. 8, p. 51, 1990.

G. Vicente, A. Coteron, M. Martinez, and J. Aracil,
“Application of the factorial design of experiments and
response surface methodology to optimize biodiesel
production,” Ind. Crops Prod., vol. 8, no. 1, pp. 29-35,
1998.

J. Chen and J. Choi, “A comparison of maximum likelihood
and expected a posteriori estimation for polychoric
correlation using Monte Carlo simulation,” J. Mod. Appl.
Stat. Methods, vol. 8, no. 1, p. 32, 2009.

G. D. Garson, “Factor analysis. Statnotes: Topics in
multivariate analysis,” Retrieved January, vol. 11, p. 2009,
2008.

S. Green, P.-Y. Liu, and J. O’Sullivan, “Factorial design
considerations,” J. Clin. Oncol., vol. 20, no. 16, pp. 3424—
3430, 2002.

M. Yoon and M. H. Lai, “Testing factorial invariance with
unbalanced samples,” Struct. Equ. Model. Multidiscip. J.,
vol. 25, no. 2, pp. 201-213, 2018.

X. Zhang, Q. Zhang, T. Sun, Y. Zou, and H. Chen,
“Evaluation of urban public transport priority performance
based on the improved TOPSIS method: A case study of
Wuhan,” Sustain. Cities Soc., vol. 43, pp. 357-365, 2018.
T. A. Brown, Confirmatory Factor Analysis for Applied
Research, Second Edition. Guilford Publications, 2015.

R. K. Hambleton and A. Kanjee, “Increasing the validity of
cross-cultural assessments: Use of improved methods for
test adaptations,” Eur. J. Psychol. Assess., vol. 11, no. 3, pp.
147-157, 1995.

B. O. Muthen and A. Satorra, “Complex sample data in
structural equation modeling,” Sociol. Methodol., pp. 267—
316, 1995.

E. Aboagye, J. A. Yawson, and K. N. Appiah, “COVID-19
and E-learning: The challenges of students in tertiary
institutions,” Soc. Educ. Res., pp. 1-8, 2021.



34 IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.7, July 2021

Deyab A. Almaleki is an Associate Professor in the Department
of Evaluation, Measurement and Research. Dr. Almaleki received
his Ph.D. from Western Michigan University (USA) in 2016 in
Evaluation, Measurement and Research. Since 2011, Dr. Almaleki
has authored and co-authored in more than 20 peer-reviewed
journal articles, and over 30 peer-reviewed presentations at
professional conferences. Dr. Almaleki has extensive experience
in educational and psychological research, research design,
applied statistics, structural equation modeling, design and
analysis of psychological measurement.

Afrah A. Bushnaq, Basmah A. Altayyari, Amenah N.
Alshumrani, Ebtesam H. Aloufi, Najah A. Alharshan,
Ashwaq D. Almarwani, Abeer A. Al-yami, Abeer A.
Alotaibi, Nada A. Alhazmi, Haya R. Al-Boqami, and
Tahani N. ALhasani are researchers in Evaluation,
Measurement and Research - Umm Al-Qura University.



