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Abstract

Revolution in mobile technologies and
the widespread access to mobile devices
can lead to a paradigm shift in education.
Mobile Learning(ML% is considered the up-
coming trend of education, taking advant-
age of those mobile technologies and the
opportunity to learn regardless of time and
place. It is within this context that ML can
and should contribute to the quality of edu-
cation because of the rich communication
and interaction environment it provides.
Thus, schools and universities have started
to realise their potential for solving the edu-
cational service problems. This is particu-
IarIP]/ highlighted in developing countries
with very high population such as Egypt.

Despite the clear attempts of the EgP/p—
tian higher education (HE) sector to utilise
e-business in the learning process, yet it
still suffers from declining quality of educa-
tion; especially due to the overcrowded cla-
ssrooms, and poor communication. Accord-
|r(1jgly,. this paper seeks to investigate ML
adoption and utilisation in the Egyptian HE
sector. The current study focuses on explor-
ing students’ acceptance in both; public and
private universities. The study achieves its
aim through answering the following ques-
tions:

1. How do Egyptian HE students view ML
adoption in universities?

2. What are the main factors that affect
ML adoption and utilisation in the Eg-
yptian HE?

Technology Acceptance Model (TAM)
was extended, developed and tested with
TAM constructs; namely Perceived Ease of
Use, Perceived usefulness, Mobility and
Compatibility. Two other main constructs
were added, which are Economic and So-
cial factors; as they are viewed to currently
affecting ML sector in Egypt. Technologi-
cal innovation and personal development
were proposed as mediators for the rela-

tionship between the research variables and
the ML performance.

uestionnaires were designed and ran-
domly distributed over 600 HE students in
both public and private sectors, where only
470 valid responses were returned. A com-
arative study was conducted between pub-
ic and private universities and the research
model was tested twice; once for every sec-
tor type. Data was entered and statistically
analysed using SPSS and AMOS to com-
pute the reliability,validity, descriptive sta-
tistics and the Structural Equation Modeling
(SEM) was also used.

Data analysis brought several findings
to light. First, traditional TAM dimensions;
Perceived Ease of Use and Perceived Use-
fulness are insignificant in the presence of
other dimensions in both sectors. A signifi-
cant effect of Mobility, Compatibility, Eco-
nomic and Social Factors on the ML per-
formance in both sectors was also found.
Comparing the Integrated TAM model in
public versus private universities, revealed
that the model is able to explain and con-
tribute with higher percentage of ML per-
formance in private universities than in
public universities. Technological Innova-
tion and Personal Development were prov-
en to have a full mediation role between
Mobility and ML performance in public
universities. A partial mediation role was
found of both; Technological Innovation
and Personal Development between the
research variables; Compatibility, Econom-
ic factors and Social Factors on ML Per-
formance. Finally, there is a preference
towards TAM dimensions and ML perfor-
mance in private universities than in public
ones.

Keywords: M-learning, higher educa-
tion, perception, readiness, students,

Egypt.
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1. Introduction

In the last three decades numerous
approaches have appeared to adopt in-
formation and communication technol-
ogies for the purpose of learning and
education. The dramatic growth of local
and wide area computer networks ac-
celerated the evolution of the Internet
and growth of online education, web-
based education, education via comput-
er-mediated communication, and virtual
education. Nowadays, educational insti-
tutes face a number of challenges some
of which are; low governmental budg-
ets, high demand on the HE sector, and
the changing needs of students, and gl-
obal competition as well as, advances in
information and communication techn-
ologies. Hence, there is a great demand
for re-examining how universities keep
up with the latest trend of e-applicati-
ons (Rajasingham, 2011) (Abd EIl Hal-
im and Abd EI Aziz, 2017).

The IT infrastructure has been de-
veloping significantly. Children from
early childhood have Smartphones and
tablet PCs. Currently, even a child in
grade 1 is using computers and tablets
(Ali and Arshad, 2015). The global ad-
option of smart phones and the rapid
development of information and com-
munication technologies (ICT), together
with the massive usage of mobiles and
the expanded coverage of mobile tele-
communications infrastructure has ra-
ised the chances for the new education-
al methods and learning activities, as
well as, providing means for knowl-
edge generation, development and en-
hancements (Fady and Abd El Aziz,
2015).

E-learning refers to transforming

educational processes through applica-
tion of different up-to-date electronic

media and to customize learning to stu-
dents’ needs in terms of study style, cu-
Iture, time, and space. Regardless of the
fact that e-learning has not reached the
explosive growth figures which we-re
commonly predicted in the mid-1990s,
scholars and industry representatives
are now turning their attention towards
the m-learning (Alzaza and Yaakub,
2010) (EI Gamal and Abd El Aziz,
2012).

M-learning is a natural extension of
e-learning. One of the key benefits of
m-learning is its potential for increasing
productivity by making learning availa-
ble anywhere and anytime, allowing
learners to participate in educational
activities without the restrictions of
time and place. Mobile technologies
such as; mobile computing and tech-
nology, wireless laptops, hand-held PD-
As, tablets and smart phones make edu-
cation more accessible than that in tra-
ditional e-learning environments. It is
time tothink of mobile devices as a new
form of hand held computers that has
capabilities to be used in the learning
process; as their usage has re-shaped
and altered several social facets (Con-
gjar and Kim, 2014).

1.1Problem Domain

Despite the fact that Egypt has one
of the largest education systems in Af-
rica, and the developing world, HE in
Egypt currently suffers from a lot of
problems some of which are; a decline
in the quality of education due to sever-
al reasons including; crowded class-
rooms and universities low budgets.

E-learning and m-learning have be-
come common techniques to support le-
arning. Yet, it seems that Egypt is still
in a fundamental stage of adopting and
implementing both despite the plentiful
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factors that suggest m-learning as a su-
pportive tool which might enhance the
process of learning. Although literature
is rich with studies about e-learning, m-
ost studies were conducted in the west,
with very few on m-learning (EI-Gam-
al, 2014) with negligible contribution
on the Egyptian context.

The overall effect of using mobile
devices in learning is better than when
using desktop computers (Sung Et al.,
2016); as the easy usage and easy ac-
cessibility of these mobile devices have
made them more significant than ever
(Gokdsu and Atici, 2013). Although m-
learning can contribute to improving ed-
ucation, challenges face HE institutes;
especially in developing countries (Kh-
an et al.,2012). Literature is rich with
studies on e-learning, yet, mle-arning is
still in its early phases in Eg-ypt. Egypt
in particular has many su-ccess factors
for m-learning adoption due to the high
penetration rate of ha-ndsets that ex-
ceeded the number of citizens (Abd EI-
Aziz, et al., 2014).While modern mo-
bile technologies enables ML, they ha-
ve thus far been inadequate for provid-
ing the necessary foundation to make
the necessary shift (Ho,et al.,2017), and
the use of mobile phones in learning is
in its immaturity phase and is facing
doubts in Egypt.

In the context of this background,
the primary goal of this study was to
understand ML adoption and utilisation
in the Egyptian HE sector. The research
seeks to identify the main factors that
increase the possibilities of engaging
m-learning in Egyptian HE through ex-
ploring students’ acceptance in both;
public and private universities. The st-
udy achieves its aim through answering
the following questions:

(1) How do Egyptian HE students view
ML adoption in universities?

(2) What are the main factors that af-
fect ML adoption and utilisation in
the Egyptian HE?

2. The Higher Education Se-
ctor in Egypt

Egypt is a major country that is con-
sidered a cultural center in the region
(Tutton, 2011). It has the largest popu-
lation in the Arab world, with over 95
million. The current population of Eg-
ypt is equivalent to 1.27% of the total
world population, placing Egypt as the
15th country in the list in terms of pop-
ulation. This very high population gives
e-learning/m-learning adoption a great
potential in Egypt(Worldometers,2017).

There are 19 countries defined in the
Arab region by the U.S. News. The list
includes all of the larger countries who
are members of the Arab League. The
overall Best Arab Region Universities
rankings encompass the top 124 institu-
tions across countries. Egypt is the top-
performing country, with 25 universities
in the overall rankings, accounting for
20.2 percent of all the ranked schools
(US News, 2016).

Egypt also has a long history of wel-
coming international students to its HE
institutions (Ghazal, 2012), with 75%
literacy rate. In 2014/2015, according to
the Central Agency for Public Mobili-
zation and Statistics, private universi-
ties have 110.9 thousand students. Cur-
rently, the Egyptian education system
has 17 public universities and 16 private
universities. The HE is expected to in-
crease by around to 6 percent per year
(Abd El Halim and Abd El Aziz, 2015;
Clark, 2015). This large sector suffers
from major problems centralized main-
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ly in governmental HE. Free admission
to governmental universities in Egypt
lead to major drawbacks. High class
capacities (El Gamal and Abd El Aziz,
2012),underfunding of universities (po-
or building conditions, unequipped labs
and libraries)are the most important
ones.(ElGamal and Abd El Aziz, 2011).

E-Learning refers to the effective in-
tegration of a range of technologies ac-
ross all areas of learning. E-Learning
technologies are designed to support
learning by including a range of media,
tools, and environments. HE institu-
tions seek to implement e-Learning in
HE due to its potential advantages in
education all around the world (Akaslan
and Law, 2011). Due to the speed and
efficiency of the Internet, e-Learning is
assumed to take a competitive advent-
age over traditional methods (Intel, 20-
12).

According to the CIA factbook in
2014, Egypt considered number 15 in
terms of using the internet, according to
the CIA factbook in 2014. According to
the advantages of e-Learning, the Egy-
ptian HE authorities launched Egypt’s
first Electronic University (EELU) in
2009, as a starting point for introducing
new modes of online educational ser-
vices for the HE sector, which is as-
sumed to help in solving part of the pr-
oblems that HE suffers from. The read-
iness of the Egyptian society for accept-
ing and adopting ML is a debate that
has raised a lot of questions in the
Egyptian context (Abd El Aziz, 2012).

3. Factors affecting Mobile
Learning Adoption
Many research studies have cited,

referenced, extended, and modified the
UTAUT model in order to determine

user's acceptance in the education in-
dustry. As discussed earlier, ML has the
potential for improving the HE experi-
ence through its various benefits com-
pared to traditional on-campus educa-
tion. However, social and economic as-
pects can have a negative influence on
accepting and adopting this mode of
education in Egypt if local needs are
not addressed. Determining the extent
of opportunities that ML could provide
to the Egyptian HE system in the Egyp-
tian context is important for setting up
framework strategies reflecting local
needs. As ML indicates a new opportu-
nity for education system research and
development, the acceptance of ML by
students is critical to successfully ado-
pting it. Therefore, it is important to un-
derstand the factors that affect students'
perceptions of mobile learning.

With this increasing number of mo-
bile phone owners, especially among
the student population in Malaysia, a
study investigated the readiness, skills
readiness, psychological readiness and
budget readiness of students at two dif-
ferent universities in relation to ML.
The findings revealed that the students
are familiar with computing skills and
welcome the integration of ML, but we-
re uncertain as to how much money
they needed to spend for the telephone
line and Internet line apart from the
software and hardware requirements
(Hussin, et al., 2012). On the other ha-
nd, an investigation conducted in Tai-
wan revealed that mobile applications
enhances information availability and
access.Compatibility, self-efficacy, per-
ceived ease of use seem to be important
factors as viewed by students, while us-
efulness was reported to be of less im-
portance (Chung et al., 2014).
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Encouraged by this new trend in le-
arning, another research employed both
guantitative and qualitative research me-
thodologies to explore the factors that
affect students' ML acceptance.The re-
sults indicate that performance expec-
tancy, perceived enjoyment, ubiquity,
service quality, attainment value, and
self-management of learning are signif-
icant predictors of behavioral intention
to use ML; facilitating conditions, so-
cial influence, effort-expectancy, and
self-efficacy are insignificant (Huang,
2014). In the same year, an investiga-
tion conducted in in Vietnam, validate
the power of TAM constructs and its
appropriateness for predicting accep-
tance of ML, and shows that usefulness
is a strong predictor of ML acceptance
(Khanh and Gim, 2014).

In 2014, a study conducted in Saudi
Arabia found out that performance ex-
pectancy is the main factor affecting
students’ ML acceptance. Then, effort
expectancy and social influences factors
were next on the list respectively (Hu-
jranl, et al., 2014). A systematic review
of existing literature was reported in a
study in 2015, to find the success fac-
tors for effective ML, where 13 critical
success factors were found to strongly
impact ML adoption (Bidin and Ziden,
2013) (Alrasheedi et al., 2015).

In 2015, student acceptance of ML
in three Islamic universities in Malaysia
were investigated, where the TAM mo-
del and the Innovation Diffusion Theo-
ry (IDT) were expanded by including
service quality, as an important key su-
ccess indicator to ML adoption (Alz-
u’bi, et al., 2015). After that, a study in
New Zealand reported that the educa-
tional context could be considered as a
moderator in students’ perception to-

wards ML. The study redefined the
original Social Influence and Facilitat-
ing Conditions constructs (Ahmed, 20-
16).

Based on TAM theory, a study con-
ducted in Omani HE, shows that ease of
use, usefulness, suitability, social, enjo-
yment, and economic factors were more
influential on students’ ML acceptance
(Sarrab, 2016). Another investigation
studied ML practices among under-
graduates in HE in Nepal in the same
year. Results indicate that almost all
undergraduates owned mobile devices,
and used them informally for learning
purposes. The majority of students had
positive attitudes towards ML. Howev-
er, many were not satisfied with the eff-
ectiveness of their practices or with the
level of institutional support for using
mobile devices to support their learn-
ing (Parajuli, 2016). A study investigat-
ing factors influencing students ML at
Malaysian technical universities, pro-
posed a model adopted from UTAUT.
Findings show that self-management
performance expectancy of learning aff-
ects ML adoption.On the other hand,
effort expectancy, playfulness, and so-
cial influence do not affect intention to
use ML (Kim-Soon, 2016).

Later in 2017, an analytical review
of the educational innovation field in
the USA was studied, and illustrated tha
US education needs effective innova-
tions of scale to produce high-quality
learning outcomes. A critical area of re-
search and innovation can be cost and
time efficiency of the learning (Serdyu-
kov, 2017). On a different context, a
study conducted in Tehran, Iran to me-
asure the HE students’ perception to-
wards ML adoption, based on UTAUT
and two other variables, results show
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that performance, effort, social factors,
facilitating conditions, perceived play-
fulness, and self-management are the
key determinants to ML acceptance (M-
asrek and Samadi, 2017). Another study
in the same year also modified UTAUT
to investigate students’ acceptance of
ML, and reported that learning expec-
tancy, effort expectancy, social influ-
ence, and ML characteristics are signif-
icant predictors of students’ intentions
to adopt ML. The exploratory analysis
revealed an interesting finding that dis-
tance education students showed signif-
icantly higher intentions to use mobile
learning technology than on-campus st-
udents, but there was no significant dif-
ference between them in the actual use
of ML (Alasmari, 2017). On the other
hand, a study investigated the challeng-
es of ML adoption in science education
in HE. The result of the study revealed
the challenges to include among others;
lack of funding, lack of educators kn-
owledge of mobile technologies, lack of
wifi facilities, fear of examination mal-
practice (Ndidi, et al., 2017).

4. Mobile Learning in Egypt

Literature illustrated limited practic-
es and studies aiming at assessing the
perception and readiness for introduc-
ing ML in different educational tracks
in Egypt. As any new technological in-
novation is introduced, there is a debate
between its acceptance and resistance
from the context to which it is intro-
duced (Lauer and Rajagopalan, 2003;
Mansoor and Kamba, 2010; TC and Ja-
netius, 2012). Culture has been a major
factor that affects the structure of busi-
ness and society (Hofstede, 2013). The-
refore, the acceptance and success of e-
Learning in Egypt depend on the degree
to which the needs and concerns of the

main stakeholder, namely students, are
met (Wagner, 2008). Consequently, the
potential developments that ML can pr-
ovide to the Egyptian HE are affected
directly by students’ perceptions.

According to El-Gamal (2012), alt-
hough there are current trends in Egypt
such as open source learning applica-
tions and social media, yet ML is not
expected to dominate the Egyptian mar-
ket in the near future. Studies that in-
vestigates ML acceptance and usage in
Egypt are limited. For these reasons,
and in order to support ML in Egypt, it
is considered a necessity to identify key
success factors that may affect students’
intentions to adopt ML (Ali and Ar-
shad, 2016). Although a number of re-
search investigations have studied the
technology adoption in the education
sector, they have mainly synthesized th-
eir findings based on e-learning rather
than m-learning.

5. Research Methodology

5.1Research Model and Hy-
potheses

This section will present the rese-
arch model proposed as well as the re-
search hypotheses developed from the
model. Figure 1depicts the ML model
adopted to investigate its acceptance of
students in both; public and private un-
iversities to cope with the Egyptian ML
sector required improvement. The mod-
el includes four constructs for the tech-
nology acceptance model (TAM), wh-
ich are: Perceived Ease of Use, Perce-
ived usefulness, Mobility and Compati-
bility.

Two other main constructs are added
by the researcher to the TAM model,
which are Economic and Social factors.
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Both constructs are viewed as currently
affecting the situation in the ML sector
in Egypt. As the TAM is considered a
model for ML, the technological inno-
vation and personal development are
proposed by the researcher as mediators
for the relationship between the resea-
rch variables (represented in the inte-
grated TAM model) and the ML per-
formance.

Therefore, the six constructs men-
tioned above are considered as the fac-
tors affecting the ML performance in
Egypt, and they are mediated by tech-
nological innovation and personal de-
velopment. Since the current research is
a comparative study between public and
private universities, the research model
will be tested twice; once for the public
universities and another for the private
universities. Thus, the research hypoth-
eses could be developed as follows:

H1:There is a significant impact of
the Integrated TAM dimensions on
the Mobile Learning Performance.

H11: There is a significant impact of the
Integrated TAM dimensions on the
Mobile Learning Performance in
the Egyptian public universities.

H12:There is a significant impact of the
Integrated TAM dimensions on the
Mobile learning Performance in the
Egyptian private universities.

H,:There is a significant impact of
Innovation dimensions on the
Mobile learning Performance.

H21:There is a significant impact of In-
novation dimensions on the Mobile
learning Performance in the Egyp-
tian public universities.

H22:There is a significant impact of In-
novation dimensions on the Mobile
learning Performance in the Egyp-
tian private universities.

H3: Innovation dimensions mediate
the relationship between Integrat-
ed TAM dimensions and the Mo-
bile learning Performance.

H31:Innovation dimensions mediate the
relationship between Integrated TA-
M dimensions and the Mobile learn-
ing Performance in the Egyptian
public universities.

H32:Innovation dimensions mediate the
relationship between Integrated TA-
M dimensions and the Mobile learn-
ing Performance in the Egyptian
private universities.

H4:Thereis a significant difference in
Integrated TAM dimensions and
Mobile Learning Performance be-
tween different types of universi-
ties.
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Figure 1. Research Model

5.2Research Design

A survey was conducted to investi-
gate the impacts of integrated TAM m-
odel on ML services and its role in im-
proving the ML performance in Egypt.
Adapted from the work of Kucukusta et
al. (2015), Lin and Lu (2015), Wang et
al.(2017) and Upadhyay and Chattopa-
dhyay(2015),this study employs a ques-
tionnaire, as shown in appendix, cont-
aining 36 statements regarding various
aspects of ML. A five-point Likert scale
is used to capture the level of agree-
ment with each statement.

600 questionnaires were randomly
distributed to students of each type of
university, where a number of 470 re-
spondents were actually collected from
public universities with a response rate
of 78.3%, while a number of 444 re-
spondents were shown from private un-
iversities, with a response rate of 74%.

Data was entered and analyzed using
SPSS and AMOS to compute the relia-
bility, validity, descriptive statistics and
the Structural Equation Modeling (SE-
M). The following section will display
the results obtained from such analysis
for the purpose of testing the research
hypotheses.

6. Empirical Study and Results

6.1 Descriptive Statistics

Tables 1 and 2 below show the me-
an, standard deviation and frequencies
of the research variables in both; public
and private universities respectively. It

could be observed that all of the means
were above the midpoint of the scale
(5-point likert scale), which indicates
the fact that the research variables were
recognized in the ML services utilized
by the students.
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Table (1)Descriptive Statistics and Frequencies for Research Variables
in Public Universities

Frequencies

Type of University Variable Mean SD
1 2 3 4 5
Bigce“’ed Base of | 4 1572 | 0.83055 | 0 | 0 | 126 | 130 | 214
Perceived Usefulness | 4.2362 | 0.73125 | 0 0 | 83 | 193 | 194
g Mobility 2.7447 | 1.30716 | 136 | 35 | 145 | 121 | 33
§ Compatibility 3.2468 | 1.20356 | 46 |99 | 77 | 189 | 59
[«5]
E Economic Factors 3.4936 | 1.06653 | 18 | 74 | 116 | 182 | 80
)
L Social Factors 3.5851 | 1.02433 | 13 | 69| 99 | 208 | 81
o)
o} 1 -
a Technological 1nno- | 5 255, | 1 95785 | 24 | 77| 79 | 115 | 175
vation
EerO”a' Developme- | 4 se3g | 110135 | 16 | 74 | 72 | 198 | 110
ML Performance 40787 | 1.19173 | 11 |58 | 76 | 63 | 262

Table (2). Descriptive Statistics and Frequencies for Research Variables
in Private Universities

Frequencies

Type of University Variable Mean SD
112 |3 4 5
Perceived Ease of 44617 | 084237 5 19 |45 | 102 | 283
Use
Perceived Usefulness | 4.3225 | 0.73570 | 0 | 0 | 115 | 204 | 125
8 Mobility 3.4932 | 1.04199 | 19 | 72 | 80 | 217 | 56
g Compatibility 3.5721 | 1.01088 | 5 | 57 | 161 | 121 | 100
>
'cDE Economic Factors 3.7725 1 0.88889 | 3 | 38 | 105 | 209 | 89
% Social Factors 3.6712 | 0.92616 | 5 | 48 | 113 | 200 | 78
2 .
= Teghnologlcal Inno- 39302 | 1.02214 3 |48 |86 | 147 | 160
vation
Personal ~ Develop- 38694 | 0.87403 3 | 34|82 |224] 101
ment
ML Performance 4.2230 | 0.85114 | 3 | 13 | 65 | 164 | 199
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6.1.1Reliability and Validity
Analysis

Table 3 shows the reliability and va-
lidity analysis for research variables in
both; public and private universities.
The cronbach's alpha is computed for
testing reliability, where all values are

shown to be greater than 0.7, which is
an acceptable level for reliability. Also,
the average variance extracted (AVE)
and factor loadings (FL) are computed,
where it could be observed that all AV-
Es are greater than 50% and all FLs are
greater than 0.4.

Table (3). Reliability and Validity Analysis for Research Variables in
Public and Private Universities

Public Universities Public Universities
Variable Items FL AvE | Cronbach’s FL AVE | Cronbach’s
Alpha Alpha
Item 1 0.947 0.615
Perceived Ease Item2 | 0.902 0.481
of Use tem 3 0.888 90.934 0.966 0569 53.932 0.714
Item 4 0.900 0.492
Item 1 0.879 0.807
Perceived Use- Item2 | 0.802 0.840
fulness Item 3 0.751 82.410 0.925 0.571 73813 0.873
Item 4 0.864 0.710
Item 1 0.980 0.859
. Item 2 0.949 0.864
Mobility ltem 3 0.924 95.881 0.986 0.838 85.084 0.941
Item 4 0.982 0.842
Item 1 0.873 0.749
Compatibility Item 2 0.840 85.399 0.914 0.836 78.93 0.866
Item 3 0.849 0.783
Item 1 0.881 0.755
Economic Fac- Item 2 0.834 0.761
tors ltem 3 0.839 84.767 0.939 0.822 76.247 0.896
Item 4 0.837 0.712
Item 1 0.812 0.688
Social Factors Item 2 0.809 80.205 0.876 0.795 74.558 0.829
Item 3 0.784 0.754
. Item 1 0.947 0.714
T‘fﬁ:’;ﬁ’/g%ﬁa' ltem2 | 0.929 | 94.714 0.972 0.763 | 75.586 0.838
Item 3 0.965 0.790
Item 1 0.944 0.868
Personal Devel- Item 2 0.952 0.889
opment Item 3 0.937 94.524 0.985 0.873 86.470 0.961
Item4 | 0.954 0.878
Item 5 0.941 0.816
Item 1 0.926 0.816
Mobile Learning | Item2 | 0.847 0.871
Performance item 3 | 0.843 | 20461 0.956 0gas | %8 0.943
Item 4 0.923 0.853
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6.2Hypotheses testing
6.2.1 Testing the First Hypoth-
esis of the Direct Relation
of Integrated TAM Dime-
nsions and Mobile Learn-
ing Performance
Structural Equation Modeling was
utilized to examine the integrated TAM
and evaluate its goodness of fit. The
modification indices recommended by
AMOS 18 were adopted, and the stand-
ardized residuals were verified. Figure
2 summarizes the model specification
and fitness measures. The path coeffi-

cients for the items corresponding to
each research variables were all above
0.7. The CMIN value indicated that the
integrated TAM model fitted the col-
lected data for the public universities,
where CMIN = 2.647 < 3, P-value =
0.000 < 0.05. The GFI (Goodness-of-
Fit Index) and AGFI (Adjusted Good-
ness-of-Fit Index) values are 0.891 and
0.869 respectively, which is acceptable
level for the model. Further, the
RMSEA (Root Mean square Error) val-
ue of 0.059 was within the acceptable
level.
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Figure 2. Estimates of AMOS for the Direct Relations in the Public Universities

Table 4 shows the estimated para-
meters and the corresponding p-values
of the integrated TAM. It was found th-
at the squared multiple correlations is
0.559, which means that the model ex-
plains around 56% of the variation in
ML performance in the public universi-
ties. The direct path of Mobility was
significant, since the regression coeffi-
cient was 0.070 with p-value of 0.005.

Similarly, the direct path of Compat-
ibility, Economic and Social Factors on
ML Performance was significant, since
the regression coefficients were 0.190,
0.460 and 0.570 with p-value of 0.000.
On the other hand, the direct path of Pe-
rceived Ease of Use and Perceived Use-
fulness on ML Performance was insig-
nificant, since the regression coefficie-
nts were 0.004 and -0.059 with P-val-
ues of 0.927 and 0.248 respectively.
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Table (4). SEM for Direct Impact of Research Variables on Mobile
Learning Performance in Public Universities

Estimate S.E. C.R. P-value

ML Perfor- <... Perceived Ease of 004 041 .001 927
mance Use

ML Perfor- __ perceived Usefulness | -.059 051 -1155 .248
mance

ML Perfor- ___ viobility .070 026 2750  .006
mance

ML Perfor- _ Compatibility 190 031 6.054  ***
mance

ML Perfor- <--- Economic Factors 460 036 12797 ***
mance

ML Perfor- _ Social Factors 570 044 12.880 ***
mance

Therefore, the first hypothesis H11
was partially supported for the public
universities.

Considering the private university
model, SEM was utilized again to ex-
amine the integrated TAM and evaluate
its goodness of fit for the private uni-
versities, where the modification indi-
ces recommended by AMOS 18 were
adopted, and the standardized residuals
were verified. Figure 3 summarizes the

model specification and fitness measu-
res. The CMIN value indicated that the
integrated TAM model fitted the col-
lected data, where CMIN = 2.918 < 3,
P-value = 0.000 < 0.05. The GFI (Goo-
dness-of-Fit Index) and AGFI (Adjust-
ed Goodness-of-Fit Index) values are
0.861 and 0.833 respectively, which is
acceptable level for the model. Further,
the RMSEA (Root Mean square Error)
value of 0.066 was within the accepta-
ble level.
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Figure 3. Estimates of AMOS for the Direct Relations in the Private Universities
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Table 5 shows the estimated parame-
ters and the corresponding p-values of
the integrated TAM. It was found that
the squared multiple correlations is
0.704, which means that the model ex-
plains around 70% of the variation in
ML performance in the private univer-
sities. The direct path of Mobility was
significant, since the regression coeffi-
cient was 0.181 with p-value of 0.000.
Similarly, the direct path of Compati-

bility, Economic and Social Factors on
ML Performance was significant, since
the regression coefficients were 0.219,
0.414 and 0.367 with p-value of 0.000.
On the other hand, the direct path of
Perceived Ease of Use and Perceived
Usefulness on ML Performance was
insignificant, since the regression coef-
ficients were -0.042 and -0.064 with P-
values of 0.278 and 0.132 respectively.

Table (5). SEM for Direct Impact of Research Variables on ML
Performance in Private Universities

Estimate S.E. C.R. P-value
ML Performance <--- Perceived Ease of Use -.042 .038  -1.085 278
ML Performance <--- Perceived Usefulness -.064 .030 -2.148 132
ML Performance <--- Mobility 181 .023 7.914 kel
ML Performance <--- Compatibility 219 .026  8.290 ekl
ML Performance <--- Economic Factors 414 .035 11.799  ***
ML Performance <--- Social Factors .367 .033 11.261  ***

Therefore, the first hypothesis H12
was partially supported for the private
universities.

6.2.2 Testing the Second Hypothe-
sis of the Relation between
Innovation Dimensions and
Mobile Learning Performa-
nce

First, for the public universities,

SEM was utilized to examine the impa-

ct of technological innovation and per

sonal development on ML performance,
as well as evaluating its goodness of fit.
Figure 4 summarizes the model specifi-
cation and fitness measures. The CMIN
value indicated that the innovation di-
mensions model fitted the collected da-
ta, where CMIN = 1.859, P-value =
0.000<0.05. The GFI and AGFI values
are 0.811 and 0.717 respectively, which
is acceptable level for the model. Fur-
ther, the RMSEA value of 0.09 was
within the acceptable level.
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Figure 4. Estimates of AMOS for Innovation Dimensions Impact in Public Universities
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Table 6 shows the estimated param-
etersand the corresponding P-values for
the model. The squared multiple corre-
lations is 0.825. The direct path of both;
Technological Innovation and Personal

Development on ML Performance was
significant, since the regression coeffi-
cients were 0.497 and 0.502 with p-
value of 0.000 < 0.05.

Table (6).SEM for Direct Impact of Innovation Dimensions on ML
Performance in Public Universities

Estimate S.E. C.R. P-Value
ML Performance <--- Technological Innovation | .497 018 27.237 ***
ML Performance <--- Personal Development 502 022 22712 ***

Therefore, hypothesis H21 was fully
supported, suggesting that the innova-
tion dimensions in the public universi-
ties significantly affected ML performa-
nce in such universities.

Second, for the private universities,
SEM was utilized to examine the impact
of technological innovation and person-
al development on ML performance, as
well as evaluating its good ness of fit.

Figure 5 summarizes the model specifi-
cation and fitness measures. The CMIN
value indicated that the innovation di-
mensions model fitted the collected
data, where CMIN = 1.587, P-value =
0.000<0.05. The GFI and AGFI values
are 0.882 and 0.823 respectively, which
is acceptable level for the model. Fur-
ther, the RMSEA value of 0.092 was
within the acceptable level.
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Figure 5. Estimates of AMOS for Innovation Dimensions Impact in the Private Universities

Table 7 shows the estimated parame-
ters and the corresponding P-values for
the model. The squared multiple corre-
lations is 0.520. The direct path of both;
Technological Innovation

and Personal Development on ML Per-
formance was significant, since the re-
gression coefficients were 0.422 and
0.406 with p-value of 0.000 < 0.05.
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Table(7). SEM for Direct Impact of Innovation Dimensions on ML
Performance in Private Universities

Estimate S.E. C.R. P-Value
ML Performance <--- Technological Innovation | .422 037 11.298  ***
ML Performance <--- Personal Development 406 035  11.444  ***

Therefore, hypothesis H2 was fully
supported, suggesting that the innova-
tion dimensions in the private universi-
ties significantly affect ML performa-
nce in such universities.

6.2.3 Testing the Third Hypothesis
of the Mediation Role of In-
novation Dimensions betw-
een Integrated TAM Dimen-
sions and Performance

Regarding the public universities,
SEM is conducted to test the mediation
role of innovation dimensions in the di-
rect impact of Integrated TAM on ML
Performance in the public universities.
Figure 6 summarizes the model spec-if-
ication and fitness measures. The CM-
IN value is 3.417 which is greater than
3but still lessthan5,P-value = 0.00<0.05.
GFI and AGFI values are 0.832 and
0.803 respectively. RMSEA value is
0.072.
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Figure 6. Estimates of AMOS for the Mediation Role in the Public Universities

Table 8 shows the estimated pa-
rameters and the corresponding P-va-
lues. To test the mediation role, the di-
rect relations are obtained first, then the
impact of Integrated TAM on Innova-
tion Dimensions were proved to be sig-
nificant, as well as the impact of Inno-
vation Dimensions on ML Performa-
nce. It was found that there is a full
mediation of both; Technological Inno-
vation and Personal Development be-
tween Mobility and ML performance,

as P-value is 0.145 >0.05. It was also
found that there is a partial mediation
role of both; Technological Innovation
and Personal Development between the
research variables; Compatibility, Eco-
nomic factors and Social Factors on
ML Performance as all corresponding
p-values are 0.000<0.05. Also, the sg-
uared multiple correlation was found to
be 0.895. Other variables are shown to
have insignificant impact.
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Table (8). SEM for Mediation Role of Innovation Dimensions in Private

Universities
Estimate S.E. C.R. P-Value
ML Performance <---  Perceived Ease of Use .042 .022 1.886 .059
ML Performance <--- Perceived Usefulness .034 .028  1.216 224
ML Performance <--- Mobility .020 .014  1.458 .145
ML Performance <--- Compatibility 101 .018 5.749 ekl
ML Performance <--- Economic Factors .180 .022 8.020 Fxx
ML Performance <--- Social Factors 159 .034  4.686 falei
ML Performance <--- Technological Innovation .390 .024 16.591 falaie
ML Performance <---  Personal Development .368 .028 12.988 Fxk

Therefore, hypothesis H31 was par-
tially supported, suggesting a partial
mediation role of both; Technological
Innovation and Personal Development
in the public universities.

Considering the mediation role in
the private universities, SEM was con-
ducted to test the mediation role of in-
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novation dimensions in the direct im-
pact of Integrated TAM on ML Perfor-
mance. Figure 7 summarizes the model
specification and fitness measures. The
CMIN value is 2.473, P-value =0.00
<0.05.GFI and AGFI values are 0.850
and 0.824 respectively. RMSEA value
is 0.058.
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Figure 7. Estimates of AMOS for the Mediation Role in the Private Universities

Table9 shows the estimated parame-
ters and the corresponding P-values. It
was found that there is a partial media-
tion role of both; Technological Innova-
tion and Personal Development be-
tween the research variables; Mobility,

Compatibility, Economic factors and
Social Factors on ML Performance as
all corresponding p-values are 0.000 <
0.05. Also, the squared multiple corre-
lation was found to be 0.783.
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Table (9). SEM for Mediation Role of Innovation Dimensions in Private

Universities
Estimate S.E. C.R. P-Value
ML Performance <--- Perceived Ease of Use -.001 .036 -.034 972
ML Performance <--- Perceived Usefulness -.028 .028 -995 .320
ML Performance <--- Mobility 162 .021 7.855 ***
ML Performance <--- Compatibility 192 025 7.611 ***
ML Performance <--- Economic Factors 301 .038 7.998 ***
ML Performance <--- Social Factors .296 .033 9.077 ***
ML Performance <--- Technological Innovation | .099 .041 2429 015
ML Performance <--- Personal Development 190 031 6.134 ***

Therefore, hypothesis H32 was sup-
ported, suggesting a partial mediation
role of both; Technological Innovation
and Personal Development in the pri-
vate universities.

6.2.4 Testing the Fourth Hypothe-
sis of Comparing Integrated
TAM Dimensions and Mo-
bile Learning Performance
between Different Types of
Universities

Table 10 shows the comparison in
research variables between public and
private universities. It could be observed
that there is a significant difference in
the research variables; Perceived Ease
of Use, Perceived Usefulness, Mobility,

Compatibility, Economic Factors, Tech-
nological Innovation, Personal Devel-
opment and ML Performance between
public and private universities. Observ-
ing the mean values, it could be found
that the mean values for the research
variables in the public universities are
less than the corresponding one in the
private universities. For example, the
mean value for the Perceived Ease of
Use in the public universities (4.1872)
is less than that in the private universi-
ties (4.4617). Similarly, the mean value
for the Perceived Usefulness in the pub-
lic universities (4.2362) is less than that
in the private universities (4.3225).

Table (10). Comparing Means of Research Variables according to Type
of University

Research Variables Type of University N Mean Sti'ti[;ﬁv" P-value
. Public 470 4.1872 .83055
Perceived Ease of Use . 0.000
Private 444  4.4617 84237
. Public 470  4.2362 .73125
Perceived Usefulness . 0.000
Private 444  4.3225 .73570
. Public 470 2.7447 1.30716 0.000
Mobility .
Private 444  3.4932 1.04199
S Public 470 3.2468 1.20356 0.000
Compatibility .
Private 444 35721 1.01088
Economic Public 470 3.4936 1.06653 0.000




Dr. Rasha Abd El Aziz

The Mediating Role of Technological Innovation and Personal ..

Private 444  3.7725 .88889
Social Public 470 3.5851  1.02433 0.184
Private 444  3.6712 .92616
. . Public 470 3.7234  1.25785 0.007
Technological Innovation .
Private 444 39302 1.02214
Public 470 3.6638  1.10135 0.002
Personal Development .
Private 444  3.8694 .87403
Public 470  4.0787  1.19173 0.036
ML Performance .
Private 444  4.2230 .85114

7. Findings and Discussion
The current research illustrates sev-
eral findings through the empirical stu-
dy done regarding the ML services pro-
vided in the public and private universi-
ties in Egypt. First, regarding the direct
impact of Integrated TAM dimensions
as the factors affecting ML performa-
nce in Egypt, it was found that the tra-
ditional TAM dimensions; Perceived
Ease of Use and Perceived Usefulness
became insignificant in the presence of
other dimensions in both; public and
private universities (P-values < 0.05).

Also, it was found that there is a sig-
nificant effect of the dimensions; Mo-
bility, Compatibility, Economic and So-
cial Factors on the ML performance, as
corresponding P-values in both; public
and private universities models are less
than 0.05. The research variables; Mo-
bility and Compatibility are considered
as consistent with the nature of the ML
performance, which is the main reason
of their significant impact on ML per-
formance in both; public and private
universities models. Besides, the rese-
arch variable; Economic factors is con-
sidered as one of the contributions for
the current research, as students prefer
using ML due to the fact that the inter-
net services prices are convenient for
them. In addition the research variable;

Social factors is considered as another
contribution for the current research,

because students prefer using ML as
they like to interact with each other thr-
ough the electronic networking as they
think this is an easier way to communi-
cate and socialize with each other.

Second, comparing the Integrated
TAM model in public versus private
universities, it was found that the squ-
are multiple correlation of the public
universities model is around 56%, wh-
ile that of the private universities model
is around 70%. This means that the in-
tegrated TAM model is able to explain
and contribute with higher percentage
of the ML performance in private uni-
versities than in public universities.
This might be due to the challenges that
are still facing public universities in
introducing ML for students of such
universities. Yet, there is still a percent-
age of 44% of unexplained variation in
the ML performance of public universi-
ties, as well as a percentage of 30% of
unexplained variation in the ML per-
formance in the private universities.
This might be referred to other varia-
bles that had not been included in the
research model and which are consid-
ered as effective for ML performance,
such as institutional support.
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Third, considering the mediation ro-
le of Technological Innovation and Per-
sonal Development, it had been proved
that there is a full mediation of both;
Technological Innovation and Personal
Development between Mobility and
ML performance in public universities,
as corresponding p-value was greater
than 0.05. It was also found that there is
a partial mediation role of both; Tech-
nological Innovation and Personal De-
velopment between the research varia-
bles; Compatibility, Economic factors
and Social Factors on ML Performance
as all corresponding p-values are 0.000
< 0.05. On the other hand, It was found
that there is a partial mediation role of
both; Technological Innovation and Per-
sonal Development between the rese-
arch variables; Mobility, Compatibility,
Economic factors and Social Factors on
ML Performance as all corresponding
p-values are 0.000 < 0.05.Therefore,
Technological and Personal develop-
ment role — varying between full and
partial — had been proved to be im-
portant for improving the ML perfor-
mance in both; public and private uni-
versities.

Finally, it was found that the mean
values of almost all the research varia-
bles in the private universities are high-
er than the corresponding variables of
the public universities. This means that
there is better preference towards the
TAM dimensions and the ML perfor-
mance in the private universities than in
the public universities, which proves
the challenges that are still facing the
public universities performance, which
in turn restrict their role in the ML in
Egypt relative to that of the private uni-
versities, such as the overcrowded class
rooms, and low budgets.

8. Conclusion

Mobile Learning seems to be the up-
coming trend of education, taking ad-
vantage of the mobile technologies, and
utilising the very high rate of mobile
usage. This is why ML can and should
contribute to the quality of education
because of the rich communication and
interaction environment it provides. Ac-
cordingly, universities have started to
make attempts to adopt ML. Despite the
clear attempts of the Egyptian HE sec-
tor to utilise ML in the learning proce-
ss, yet it does not dominate the Egyp-
tian market. Accordingly, this study
investigates the students’ perception to-
wards ML adoption and utilisation in
the Egyptian HE sector, in both; public
and private universities.

An extended Technology Accepta-
nce Model (TAM) was developed and
tested with four TAM constructs; toge-
ther with two other main constructs
added; namely Economic and Social fa-
ctors. The research variable; Economic
factors is considered a contribution of
this study, as students prefer using ML
due to the convenient internet service
prices. Moreover, Social factors is also
another contribution for the research,
because students prefer using ML as
they like to interact with each other thr-
ough the electronic networking as it is
an easier way to communicate and so-
cialize with each other.

Technological innovation and per-
sonal development were proposed as
mediators for the relationship between
the research variables and ML perfor-
mance. 600 questionnaires were distri-
buted over both public and private Eg-
yptian HE studennts, and 470 valid on-
es were returned. A comparative study
was conducted between public and pri-
vate universities and the research model
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was tested twice; once for every sector
type. Data was statistically analysed us-
ing SPSS and AMOS to compute the
reliability, validity, descriptive statistics
and the Structural Equation Modeling
(SEM) was also used.

Traditional TAM dimensions; Per-
ceived Ease of Use and Perceived Use-
fulness are insignificant in the presence
of other dimensions in both sectors. A
significant effect of Mobility, Compati-
bility, Economic and Social Factors on
the ML performance in both sectors was
also noted. Comparing the Integra-ted
TAM model in public versus private
universities, illustrated that the model is
able to contribute with higher percent-
age of ML performance in private uni-
versities than the case with public uni-
versities.

Technological Innovation and Per-
sonal Development were proven to ha-
ve a full mediation role between Mobil-
ity and ML performance in public uni-
versities. Apartial mediation role was
found of both; Technological Innova-
tion and Personal Development betw-
een the research variables; Compatibil-
ity, Economic factors and Social Fa-
ctors on ML Performance. On the other
hand, it was found that there is a partial
mediation role of both; Technological
Innovation and Personal Development
between the research variables; Mobili-
ty, Compatibility, Economic factors and
Social Factors on ML Performance.
Therefore, Technological and Personal
development role had been proved to be
important for improving the ML per-
formance in both; public and private
universities. The mean values of almost
all the research variables in the private
universities were higher than the corre-
sponding variables of the public univer-
sities.

AR

Finally, this indicates that there is
better preference towards the TAM di-
mensions and the ML performance in
the private universities than in the pub-
lic universities, which proves the chal-
lenges that are still facing the public
universities performance, which in turn
restrict their role in the ML in Egypt
relative to that of the private universi-
ties.
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Appendix

Dear participant;

Initially, | would like to thank you for your support and participation in this customer opinion survey
which is done as part of one of my researches. This survey deals with your personal opinions, where
data obtained will be handled with complete privacy for the sake of this research only. Please answer
all of the following questions.

Personal Information

1. Gender Male[ Female(]

2. Do you have a smart phone? o Yes o No

3. Does your smart phone has Internet access? o Yes o No

4. Your Internet access is mostly from o Mobile device o Desktop Computer

5. How often do you access the Internet? o Daily o Weekly o Monthly

6. Do you know anything about mobile learning? o Yes o No

7. Do you want to know more about mobile learning? o Yes o No

8. Do you prefer using mobile learning more than traditional learning? o Yes o No

Statements Scale

St_rongly Disagree | Neutral | Agree Strongly
Disagree Agree

1. Using internet would be easy for
me to learn

2. Using internet would not require
much mental effort

3. Using internet make it simple to
learn

4. Using internet make it easy to learn
following the instructions present.

5. Using Internet for learning is easier

Using Internet for learning is useful

7. Using Internet for learning helps
me to learn faster

8. Using Internet for learning helps
me to learn efficiently

9. Using mobile learning is an effi-
cient way to manage my time

10. Using mobile learning would be
convenient for me

11. Using mobile learning would allow
me to save time

12. Using mobile learning would allow
me to use learning services instant-

ly

13. Using mobile learning is consistent
with my experience in using other
website

14. Using e-banking in this bank is
consistent with my experience in
using other universities Website

15. Using mobile learning fulfills my
service needs

A\l
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Statements

Scale

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

16.

Mobile learning is financially con-
venient for me.

17.

Mobile learning is cost effective

18.

Mobile learning saves my time

19.

Mobile learning saves my effort

20.

My colleagues think | should use
mobile learning

21

My classmates think | should use
mobile learning

22.

My friends think | should use mo-
bile learning

23.

Use of mobile learning services is
relevant to my perspectives.

24.

Use of mobile learning services is
helpful to my perspectives.

25.

Use of mobile learning services is
desirable to my perspectives.

26.

Other people come to me for ad-
vice on new mobile technologies
and services.

217.

In general, 1 am among the first in
my circle of friends to acquire new
mobile technology and services
when it appears.

28.

I can usually figure out new high
tech products and services without
help from others.

29.

I have fewer problems than others
in making technology based ser-
vices work for me.

30.

I enjoy the challenge of figuring
out high tech gadgets and their us-
age.

31.

Using mobile learning would en-
hance my effectiveness in using
learning services

32.

Using mobile learning would im-
prove my performance in using
learning services

33.

Using mobile learning would im-
prove my productivity in using
learning services

34.

I find mobile learning useful

Yv




