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Digital divide means unequal access to the people for information and communication technology (ICT) facilities. The developed
countries are comparatively less digitally divided as compared to developing countries. This study focuses on District Chitral
considering its geographical conditions and high mountainous topography which plays a significant role in its isolation. Aside
from the digital divide, the situation in Chitral is even more severe in terms of the absence of basic ICT infrastructure and
electricity in the schools. To address this issue, especially in female secondary and higher secondary schools, we designed a
project to bridge the digital divide via Wireless Local Area Network on Raspberry Pi3 for balancing the ICT facilities in the
targeted area. The Wi-Fi-Based Content Distributors (Wi-Fi-BCDs) were provided to bridge the digital divide in rural area
schools of Chitral. The Wi-Fi-BCD is a solar-based system that is used to deliver quality educational contents directly to
classroom, library, or other learning environments without electricity connection and Internet wire as these facilities are
available by default in it. The close-ended questionnaire was adopted to collect data from the students, teachers, and
headmistresses of girl secondary and higher secondary schools in Chitral. The procedure of validity, reliability, regression,
correlation, and exploratory factor analysis was used to analyze the obtained data. The technology acceptance model (TAM) was
modified and adopted to examine the effects of Wi-Fi-BCD for bridging the digital divide. The relationship of the modified
TAM model was examined through regression and correlation to verify the model fitness according to the data obtained. The
result analysis of this study shows that the relationship of the modified TAM model with its variables is positively significant,
while the analysis of path relationship between model variables and outcomes from the questionnaire shows that it motivates
learners to use Wi-Fi-BCD.

1. Introduction

In this section, we discuss the background of the study, ICT,
its role, ICT education for girls in Pakistan, digital divide, and
its effects.

1.1. Background of the Study. The limited access to the Inter-
net is the main reason for the huge digital divide in the rural
areas of Pakistan. This digital divide is quite visible in the case
of female students. The major objective of this study, there-
fore, is to bridge this gap and provide accessibility through
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Wi-Fi-BCD along with tablet computers to enable the female
students to get benefits from the technology offered.

Our study focused on District Chitral. Chitral is sur-
rounded by Dir (upper) in its South and connected via
Lawari Pass (10,500 ft) and Gilgit in the North via Shandoor
Pass (12,201 ft). Both routes to Chitral are closed due to
snowfall during winter making it almost impossible to reach
the city. The geographical conditions and high mountainous
topography of the district play a significant role in its isola-
tion. Aside from the digital divide, the situation in Chitral
is even more severe in terms of the absence of basic infra-
structure (computer labs) and electricity in schools. Due to
the preliminary requirements, there exists a list of barriers
that resists the inclusion of ICT in developing countries like
Pakistan [1]. Due to the lack of basic infrastructure, the
schools of Chitral are not attractive for the teachers as well
[2]. The majority of the teachers lack basic ICT skills and
thus contribute to the digital divide. Moreover, the inclusion
of ICT in the curriculum has never been given importance
due to digital divide becoming severe in District Chitral.

According to Pakistan Education Statistics [3], 22.64 mil-
lion children are out of school. Among these children, 49%
are girls and 40% are boys. Pakistan is having the second-
highest ratio of girls not enrolled in schools in the entire
world [4]. This makes the scenario worse. This situation
has given rise to the female education crisis in recent times
as the tribal communities are reluctant to female education,
and another factor is the militancy that has now been
overcome. However, parents in Khyber Pukhtunkhwa (KP)
province are reluctant to send their daughters to schools,
and the same is the case in the Federal Administrative Tribal
Area (FATA) and Balochistan province. The main reasons
for keeping the girls out of the schools are cultural traditions,
militancy in past recent decades, unsuitable schooling
environments, and financial constraints of the parents.

According to the Annual Statistical Report Government
Schools in Khyber Pakhtunkhwa for the year, there are only
11,697 schools for girls compared to 21,893 for boys in the
province of KP [5]. This shows the indifference of the
government policies to consider female education equally
important in the country. The objective of this research is
to integrate ICT and to address the ICT gap related to girl
education in the District Chitral. Moreover, the Wi-Fi-
BCDs were given to the female schools of Chitral for evalua-
tion purposes.

1.2. Information and Communication Technology (ICT).
Information and communication technologies (ICTs) have
greatly affected human life nowadays. ICT (telephones, tele-
vision, computers, and Internet) gives opening and easy
access towards global shared knowledge around the world
in almost all fields of life. Unfortunately, ICT is not accessible
all over the world [6].

ICT technologies have an important role in making
human life enhanced and modernized in this modern era. It
is essential to avail all ICT applications to cope with the mod-
ern challenges in the current society. Similarly, ICT brings
treasured and worthwhile information in the fields of tech-
nology, social, political, and economic philosophy in the

world of academic pursuit. The sectors of education, aca-
demics, and research are also being affected positively due
to substantial changes in the field of ICT [7].

1.3. Role of ICT in Education. The growing development in
ICT remarkably revolutionized the world in the 21st century
to enhance and modernize it in this modern era. ICT is the
demand of the day to make progress in the world of aca-
demics, education, and research. Hence, it is indispensable
to use ICT in academics to explore and teach the learners
updated materials and skills with the latest techniques. Edu-
cationalists and policymakers try to restructure their whole
academic setting to fill the technical gap in the process of
learning and teaching. This restructuring process requires
actual implementation of technology in the existing educa-
tional setting to provide students with subject-related knowl-
edge and to enhance profession maturity in learners or
scholars [8].

The initiation of ICT in academics ensures communica-
tion with each other via email, mailing lists, and meeting
rooms. ICT provides faster and convenient access to exten-
sive and current information; ICT can also be used to per-
form complex mathematical and statistical calculations. In
addition, ICT is the best tool to publish research findings
and conclusions [7].

According to [9], using ICT for teaching in learning
improves students’ performance, increases motivation,
enhances confidence, and improves positive attitude [10],
suggesting that ICT being well incorporated in teaching and
learning produces a positive impact on learning outcomes
and improves motivation and creates enthusiasm in learners.

According to [11], the outline of ICT on teaching in
learning supports better assignment and deep learning.
Using ICT makes the learner attitude positive and boosts
confidence. ICT is a kind of soft power to enhance economic
skills that can develop technical strategies of the learners to
get the opportunities of employment in the future. The devel-
opment of ICT culture in schools is necessary to develop the
strategic skills of the students.

1.4. ICT for Girls (In Digital Pakistan Policy 2017). The fed-
eral cabinet finally approved the long-awaited IT Policy of
Pakistan and has issued it in the name of “Digital Pakistan
Policy 2017.” ICT in education can be used to empower
young girls. The following are the main findings of ICT Edu-
cation for girls in Digital Pakistan Policy 2017.

(1) Encourage the use of ICT among girls for their
empowerment and to overcome the digital divide

(2) The initiation of ICT programs in girls’ schools that
can educate them in software skills. This education
would be fruitful to find white-collar jobs in the
future. The establishment of women empowerment
centers and IT laboratories in schools that can build
their (young girls) IT skills (computing, coding, and
communication) in collaboration with other private
sectors
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(3) The provision of special incentives to boost up digital
services and strengthen IT culture in the region

(4) Strengthening international collaboration in ICT
accessibility so that women and girls may have active
partaking in digital society

1.5. Digital Divide: A Concept. The society of human beings
from the very beginning is divided into so many aspects such
as gender, caste, color, race, and ethnicity. The rapid
advancement of ICT in the 20th century divides the people
of the world once again and is named the digital divide. Dig-
ital divide means an unequal opportunity for people to access
knowledge shared on the Internet. Digital divide exists also
among the countries and within the countries. The developed
countries are comparatively less digitally divided as com-
pared to developing countries [12].

The Organization for Economic Cooperation and Devel-
opment defines the term digital divide as “the gap among
individuals, businesses, households, and geographic areas at
different socioeconomic levels with regard to both their
opportunities to access ICT and their use of the Internet for
a wide variety of activities.” The digital division shows differ-
ences within and among the countries. The digital divisions
in homes depend upon income, education, and some other
factors such as the size and type of house, age, gender, ethnic-
ity, and linguistic backgrounds [12].

Basic ICT skills and infrastructure are necessary for
people to use ICT facilities. The availability of ICT infra-
structure positively contributes to overcoming the digital
divide. The problem with rural communities in third world
countries is the lack of access to information. The lack of
infrastructure basically contributes to the lack of access to
information in rural areas. The Wi-Fi-BCD and tablet com-
puter will overcome the lack of ICT facility. Various studies
have highlighted the role of individual use in measuring the
digital divide [13].

These studies have revealed a positive relation between
the individual use of ICT facilities (access and effective utili-
zation of high and low digital divide in a society).

1.6. Barriers in Accessing ICT Services. Van Dijk and Hacker
[14] find four types of barriers to access including mental
access, material access, skill access, and usage access. Mental
access is due to lack of initial digital experience, interest,
computer worries, and disinterest in new technology. Mate-
rial access is due to the nonavailability of computer and net-
work connection, such as hardware, software, applications,
and networks. The major portion of the research in digital
divide is the study of physical access to personal computers
and the Internet [15]. Skill access rises because of the lack
of digital skills due to inadequate user-friendliness and inad-
equate education or social support. One needs access skills to
use and command digital media technology; some people call
these as digital skills [15]. Usage access arises due to the lack
of significant usage opportunities. Some researchers claim
that this gap is the diversity of application usage between dif-
ferent people, education levels, age, and gender [14].

1.7. Bridging the Digital Divide in Chitral. Considering the
mentioned condition of the area and being part of the juris-
diction of the university, our institute recently established a
specific project named Bridging the Digital Divide via Wire-
less Local Area Network on Raspberry Pi3 (Wi-Fi-BCD)
worth Rs. 2.5 million in order to balance the inequality of
ICT facilities at the Government Girls Secondary and Higher
Secondary Schools of the District Chitral.

As a first step of the project which is the development and
installation of Wi-Fi-BCD in their schools, thousands of high
school students and their teachers will be benefited from the
project. They will also know about the advantages of being
connected through the project. The teachers will prepare
their lectures with the help of the updated material shared
by the international education experts. Moreover, the practi-
tioner’s confidence, the positive impact on teaching and
learning, and the quality of education provided at these
schools will also be enhanced which is one of the major
objectives of this research project.

1.8. Organization of the Paper. The rest of the paper is orga-
nized as follows. Section 1 has introduced the concepts
related to the study thoroughly. In Section 2, we describe
the development of Wi-Fi-BCD. Section 3 throws light on
the conceptual model, while Section 4 describes the research
methodology adopted for this specific study. Section 5 pre-
sents the results. Finally, Section 6 concludes the paper.

2. Wi-Fi-Based Content Distributor (Wi-Fi-
BCD)

The Wi-Fi-BCD is a digital content distributor, based on the
Raspberry Pi. The beauty of Wi-Fi-BCD is that the contents
are accessible without having an Internet connection. Fur-
thermore, the Wi-Fi-BCD is a solar-based innovation; the
contents are accessible even without electricity and Internet
connection. Even if the area has no Internet connection and
electricity, the Wi-Fi-BCD is the solution to distribute the
contents as an offline library. With the small size and solar-
based properties of the Wi-Fi-BCD, one can deploy any-
where in the school and college to distribute the preloaded
digital content. The contents can easily be accessed using a
tablet, mobile, computer, and laptop.

2.1. Wi-Fi-BCD Development. The Wi-Fi-BCD is a portable
server, which is plug-and-play as well as offline. It stores edu-
cational contents and other educational material and makes
the contents available offline via a wireless connection. It acts
as a library of digital contents, which can be available by just
pressing a button. The digital contents can be accessed via a
smartphone or PC by typing the IP address in order to con-
nect to the Raspberry Pi server.

When you are connected to the server, you can easily
access the world’s best free educational websites offline
including Wikipedia and Khan Academy. You can play and
download the videos and audios, preview, and download
books.
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2.2. Specifications of the Wi-Fi-BCD. The specifications of the
Wi-Fi-BCD are the following:

(i) Raspberry Pi3, 64-bit 1.2GHz quad-core SBC

(ii) 64GB SD card

(iii) Wi-Fi Dongle

(iv) 5-ampere charge controller

(v) 12V DC battery inside/20-watt 12V solar panel

The Wi-Fi-BCD is preloaded with thousands of open-
source video content including offline KA Lite; Khan
Academy content for math, physics, biology, chemistry,
and several other subjects; RACHEL with world-famous
books; Wikipedia for Schools; digital world map; health
care; advanced school curricula; and many textbooks.

2.3. Raspberry Pi. The Raspberry Pi is developed by the Rasp-
berry Pi Foundation in the UK. It is a single-board computer
made for the purpose of enhancing basic computer science
teaching in schools, colleges, and universities. Several gener-
ations of R-Pi are released. All versions contain a Broadcom
system on a chip (SoC), CPU, and GPU. The speed of the
CPU ranges from 700MHz to 1.2GHz for the R-Pi3, and
the memory capacity is from 256MB to 1GB. SD cards are
used to store OS and other programs. It also has the capabil-
ities of HDMI, composite video output, 3.5mm phone jack
for audio, GPIO pins, Ethernet port, Wi-Fi 802.11n, and
Bluetooth. Figures 1 and 2 show the R-Pi without and with
a protective case.

2.4. RACHEL Server on Wi-Fi-BCD. The RACHEL (Remote
Area Community Hotspot for Education and Learning)
server is a portable offline server that can store educational
contents, websites, and other educational material and make
the content available offline over any local wireless network.
The RACHEL server can make deploying a digital content
library very easy, an initiative to make available rich educa-
tional contents to places where no Internet connection is
available (worldpossible, 2018) (Connecting offline learners
to the world’s knowledge: URL: https://worldpossible.org).

2.5. System Development Phases. The Wi-Fi-BCD is built on
the Raspberry Pi3 (Model B), on a 64GB micro SD card with
preloaded RACHEL content. Wi-Fi-BCD does not need an
electricity connection or battery backup. It is recommended
for an area with unreliable power. Table 1 shows the develop-
ment phases of Wi-Fi-BCD, and Figure 3 shows the pictorial
view of the network.

3. Conceptual Research Model

Technology acceptance is “the assessment of usage or rejec-
tion of ICT service” [16]. Diverse models with explicit ele-
ments set have been developed by information technology
(IT) and information system (IS) scientists. The technology
acceptance model (TAM), Theory of Reasoned Action
(TRA), unified theory of acceptance and use of technology
(UTAUT), and Diffusion of Innovation Model (DOI) are

the famous IT and IS acceptance models. These models are
discussed as follows.

3.1. Theory of Reasoned Action (TRA). Theory of Reasoned
Action (TRA) proposed by [17] is the most appropriate
model regarding the study of user behavior; it is used in dif-
ferent research domains to predict user behavior. The TRA
predicts the factors which affect human behavior to accept
a particular system.

3.2. Unified Theory of Acceptance and Use of Technology
(UTAUT). Unified Theory of Acceptance and Use of Tech-
nology (UTAUT) is generally used in the field of technology
acceptance models. The unified theory of acceptance and use
of technology explains user intentions to use a particular sys-
tem and the usage behavior. The UTAUT model explains the
influence of individual differences in the use of technology,
thus adding control variables such as gender, age, and expe-
rience. The predictors of UTAUT are behavioral intention
or usage, effort expectancy, performance expectancy, social
influence, and facilitating conditions [18].

3.3. Technology Acceptance Model (TAM). The technology
acceptance model (TAM) is the most cited and famous
model to examine the user acceptance and use of IT and IS.
The TAM model was developed by [19] from the TRA. The
TAM model further explains why users will accept technol-
ogy and what factors influence the acceptance of technology
on users. This model has two cognitive factors perceived use-
fulness (PU) and perceived ease of use (PEOU). According to
[19], PU means “the extent to which the person believes that
using a particular system would enhance the performance of
the individual.” [19] defines PEOU as an individual’s percep-
tion regarding the ease of use of a particular system. Simply,
PU means the usefulness of a system, and PEOU means the
easy use of the system.

3.4. Reasons to Choose TAM Model. The TAM model is used
in studies based on IT systems to evaluate their effectiveness
for the users. The TAM was proposed by [19] and is widely
used to explore users’ acceptance of IT and IS. The model is
explicitly designed to know the acceptance of Computer-
Based Technologies (CBT) in a workplace. This study, there-
fore, is constructed to include

(1) perceived usefulness (PU)

(2) perceived ease of use (PEOU)

Figure 1: Raspberry Pi board.
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(3) attitude towards using (ATU)

(4) behavioral intention (BI) to use

The main objective of this study is to develop and evalu-
ate a model of the influence of system characteristics related
to the acceptance of computer-based ISs by users. The TAM
model is developed with two major objectives: to improve
our perception of user acceptance processes and to provide
the theoretical basis for testing this framework of user accep-
tance which will enable the system developers to test their
proposed systems before launching them for implementa-
tion. This prototype helps further improvement of the
system.

In the TAM model as shown in Figure 4, the external
variables are the design features of the IT or IS. The PEOU
and PU are the cognitive responses of users, the ATU is an
effective or accepted response, and the BI is the actual use
of the system. The PEOU, PU, and ATU are the user
motivation.

The TAM model consisting of six major elements
which include external variable (EV), PEOU, PU, BI,
ATU, and actual use (AU) and a set of relations among
them is hardly used by scholars without modifications
[20, 21]. The researchers often modify the model to fulfill
the requirements of particular subject and research ques-
tions. Also, the researchers need to modify the model by
choosing and concentrating on a portion of the initially
proposed components and relations, extending the model
by including new components, and recommending new
relations among the components [22, 23].

No doubt, the TAM model is famous and is a cited
research model regarding the acceptance of technology
[24]. The TAM model is widely tested in different scenarios
and content and verified to be reliable and valid by explaining
the acceptance of IS and IT [25, 19, 18]. In the light of the
above discussion, a modified research model based on
TAM is designed, which is discussed as follows.

3.5. Modified TAM Model for Our Research. Luhamya et al.
[26] have discussed different models and theories about
ICT in education. They discussed the TRA model developed

by Ajzen and Fishbein (1980). In fact, the TRA model has
Actual Behavior (AB) as its main variable. Actual Behavior
is an individual’s response which can be observed in each sit-
uation with respect to a given target.

The related literature is showing six theories regarding
ICT, such as the TAM, the TRA, the Theory of Planned
Behavior (TPB), the Technology-Organization-Environment
(TOE) framework, the Technological Pedagogical Content
Knowledge (TPACK) framework, and the UTAUT [26]. All
the stated above theories have focused on student’s motiva-
tion, practitioner’s confidence, and improvement in teaching
and learning in one or another way. Our modified TAM
model is shown in Figure 5.

In fact, the Wi-Fi-BCD is a kind of ICT in education that
helps to improve students’ outcome. The development, dis-
tribution, and installation of Wi-Fi-BCD in Girls Secondary
and Higher Secondary Schools of Chitral will motivate stu-
dents for higher outcomes, will develop confidence in using
ICT, and will make effective and convenient the teaching
and learning process.

3.5.1. Demographic and Topographic Factors. Access to ICT
is also dependent on demographic or topographic factors;
also, the geographical location plays an important role in
accessing ICT. According to [14], the major measure of the
research of the digital divide is dedicated to the observation
of physical access to personal computers and the Internet
based on demographic factors that include gender, age,
income, and education. According to [27], the weightier cul-
tural, social, and mental reasons behind the digital divide
have not been addressed so far, and findings show that
income is the most significant factor behind physical access
followed by age and education, respectively.

3.5.2. Student Motivation (SM). Motivation has been one of
the key concepts of pedagogical psychology for a long time.
It is a process which involves objectives as well as physical
and mental activities. On a general level, it encompasses var-
ious events that cause shifts and lead to appropriate mea-
sures. Järvelä [28] claimed that it was not prior to 1980 that
motivation was transferred from laboratories to the natural
learning environment and that until then studies on motiva-
tion had very little impact on the teaching process. Nowadays
motivation is crucially related to the learning process and
learning achievements. In fact, it is of great interest to the stu-
dents in using Wi-Fi-BCDs for high achievements.

3.5.3. Positive Impact of Wi-Fi-BCD on Teaching and
Learning (PI). Primarily, the content server was used to facil-
itate student learning. Teachers have increased their personal
and professional uses of computers [29]. Alongside, these
increases in teachers’ professional uses are increased in the
reported instructional uses of computers in the classroom.

3.5.4. Practitioner’s Confidence in Using Live Technology
(PC). As with other professionals, it is expected that teachers
use technology in ways that extend and increase their effec-
tiveness. Here, practitioners’ confidence means how boldly
the teachers and students can use computers and tablets to
browse data and to write, save, or delete data files.

Figure 2: Raspberry Pi casing.
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3.5.5. Wi-Fi-BCD. This is thoroughly discussed in Section 2.

3.5.6. Perceived Ease of Use (PEOU). Davis et. al [19] define
PEOU as an individual’s perception regarding the ease of
use of a particular system, i.e., whether it is easy to under-
stand or difficult to learn and use. It is a concept which refers
to users’ perception of how an IS is difficult to use. Moreover,
it is the evaluation of the degree of using the technology with
minimum effort.

3.5.7. Perceived Usefulness (PU). According to [19], PU
means “the extent to which the person believes that using a
particular system would enhance the performance of the
individual.” In this study, we must find the use of Wi-Fi-
BCD beneficial, particularly in terms of bridging the digital
divide more effectively. Furthermore, according to [30], the
concept of perceived usefulness is the perception of a user
of a given technology to achieve his work goals.

3.5.8. Attitudes towards Using (ATU). Davis et al. [19] define
attitude as the positive or negative feelings of a user of a sys-
tem. The ATU, in this study, is to assess the attitudes towards
using the Wi-Fi-BCD for bridging the digital divide. Positive
attitude certainly helps to overcome the digital divide and
improve the contents of the Wi-Fi-BCD. The more the use
of the Wi-Fi-BCD, the more the improvement.

3.5.9. Behavioral Intention (BI). The BI is the degree of the
strength of one intent to do a specified task (behavior). The

BI is recognized as an exceptionally main construct in the
TAM study as it is proposed to be a key measure in user
acceptance study [31]. It was devised from the TRA by
[17]. Earlier research has shown that BI has a direct relation-
ship to the actual use of a given technology. The features of
this design are important as they have the capability to influ-
ence the perception of the users; they directly touch the PU
and PEOU. Without affecting the attitude or behavior, these
features indirectly influence the perception of the users
regarding its usefulness and comfort.

3.6. Relationship between Model Variables. The modified
TAM model used in this study is aimed at examining the
effect of Wi-Fi-BCD for bridging the digital divide in Girls
School of Chitral. The required relationship between SM,
PI, PC, PEOU, PU, ATU, and BI is examined to find the
effects of Wi-Fi-BCD for bridging the digital divide. All the
relationships between the above variables are tested; if found
positively significant, the effects of the Wi-Fi-BCD will be
positive on bridging the digital divide.

3.6.1. Relationship of Wi-Fi-BCD with SM, PI, and PC. In the
modified TAM model for the study, the Wi-Fi-BCD (WCD)
is a dependent variable for student motivation for higher out-
comes (SM), practitioners’ confidence (PC) in using live-
technology, and positive impact of Wi-Fi-BCD on teaching
and learning (PI). A significant relationship of the Wi-Fi-
BCD with SM, PI, and PC means that the Wi-Fi-BCD effect
is positive to bridge the so-called digital divide.

3.6.2. Relationship of Wi-Fi-BCD with PEOU and PU. The
Wi-Fi-BCD is a dependent variable for the PEOU and PU.
A positive association of Wi-Fi-BCD with PEOU and PU
means that the Wi-Fi-BCD effect is positive to bridge the
digital divide. A positive relationship of PEOU and PU
with Wi-Fi-BCD means that teachers and students found
the Wi-Fi-BCD easy to use and found it useful.

3.6.3. Relationship between PEOU and PU. Davis et al. [19]
accomplished several experimental studies to confirm the
TAM model, based on the independent variable PEOU and
PU with the dependent variable ATU. In the results of the
experimental studies, Davis et al. found the correlation of
PU positively significant with PEOU and ATU. Davis et al.
also found the correlation of PEOU with ATU positively sig-
nificant. But the correlation of PU with ATU was more

Table 1: Wi-Fi-BCD development phases.

Phase Deliverable

Phase 1 Need a Raspberry Pi

Phase 2 64GB SD card (to host the operating system and RACHEL Pi)

Phase 3 An open-source RACHEL Pi image

Phase 4 Download RACHEL Pi from FTP: ftp.worldpossible.org on FTP Client Filezilla

Phase 5 The downloaded RACHEL Pi image will be written on SD card

Phase 6 Insert the SD card into the Raspberry Pi and power it on

Phase 7 Look for a network named RPI, connect it

Phase 8 Enter 10.10.10.10 into browser address bar, the RACHEL content will be displayed

Wi-Fi-BCD

Figure 3: Pictorial view of network architecture.
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strongly positively significant. According to [19], the PEOU
is also a dependent variable for the PU; the high PEOU of a
system increases the PU of that system [30, 19]. Based on
[19] assumption, the perceived ease of use of the Wi-Fi-
BCD will result in PU of the Wi-Fi-BCD to bridge the digital
divide.

3.6.4. Relationship between PU and ATU. According to [32],
the PU of IT and IS is the most important factor for ATU.
According to [33], PU has a significantly strong association
with ATU than PEOU. According to [19], the PU has a
strong effect on ATU and is verified in several previous and
current studies; the ATU is the most important factor to
determine the actual usage of a system. For the Wi-Fi-BCD,
the higher the effect of PU on ATU, the higher will be the
usage of the Wi-Fi-BCD.

3.6.5. Relationship between PEOU and ATU. Vallerand et al.
[17] proposed that the ATU of the system is determined from
the ease of use of that system. PEOU is an independent var-
iable for ATU and a dependent variable for PU. According

to the assumption of [19], PEOU and PU will predict attitude
towards using the Wi-Fi-BCD.

3.6.6. Relationship between ATU and BI. According to Leon-
ard et al. [34], the ATU has a direct effect on behavioral
intention to use. BI is a dependent variable for ATU and
PU; from the discussion above, the behavioral intention to
use is mainly dependent on ATU and PU. The attitude
towards using and PU will predict the BI of the Wi-Fi-BCD
(actual usage of Wi-Fi-BCD) for bridging the digital divide.

3.7. Aims of the Adopted TAMModel. The study is to find the
effects of Wi-Fi-BCD to bridge the digital divide. The rela-
tionship between the variables Wi-Fi-BCD, SM, PI, PC,
PEOU, PU, ATU, and BI is analyzed for the purpose, to know
the effects of Wi-Fi-BCD for bridging the digital divide. As
per the modified TAMmodel, the following path relationship
is tested to know the effects of Wi-Fi-BCD for model fitness
on the data collected.

(1) The relationship of Wi-Fi-BCD with SM, PI, and PC

(2) The relationship of Wi-Fi-BCD with PEOU and PU

Perceived
ease of use

(E)

Attitude
toward using

(A)

Perceived
usefulness

(U)

External
variables

Behavioral
intention to 

use (BI)

Actual
system use

Figure 4: TAM model proposed by Davis (1986).

Practitioner’s confidence
in using live-technology

Positive impact of
Wi-Fi-BCD of teaching

and learning

PU

ATU

PEOU

Student’s motivation
for higher outcomes

Wi-Fi-BCDDemographic
factor BI

Figure 5: Modified TAM model for our research.
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(3) The relationship of PEOU and PU

(4) The relationship of PEOU and PU with ATU

(5) The relationship of ATU and BI

4. Research Methodology

This section describes the methodology, which has been
followed to accomplish the objectives and answer the
research questions of this study. Saunders and Lewis [35]
define the research methodology as the collection of data,
interpretation of data, and conclusion of information with a
distinct objective. Methodology plans the techniques for col-
lection of data and answering research questions [36]. This
section describes the strategies for the research design and
the research method used in this study.

4.1. Research Design. The research design is the process of
conducting the research. It shows the plan of how the
research is carried out. The objective of a research design is
to propose the plan to make the experimental analysis that
is used to answer the research question and provides sound
results. A quantitative research approach is used in this
study, which was initially developed in natural science to
study science phenomena [37]. Today, quantitative research
is well accepted in the education and social sciences. This
method makes use of numerical analysis. The problem is
determined from existing literature. The data collected from
the target population through the survey tool is analyzed by
statistical techniques such as descriptive statistics (percent
distribution), Pearson correlation, standard multiple regres-
sion, and exploratory factor analysis.

4.2. Reasons for Choosing the Quantitative Research Method.
The quantitative research method is selected on the ground
that it depends on measurements of various scales to produce
numbers that can be analyzed, using statistical methods, i.e.,
descriptive, and inferential statistics. The quantitative
method is objective, unbiased, and value-free [37].

4.3. Research Strategy. The research strategy used for this
research is a case study. According to [38], a case study is a
research strategy not a specific method. According to [39],
a case study explores properties, attitudes, effects, and actions
of individual or group characteristics with the help of a ques-
tionnaire, observation, interviews, and document analysis. A
case study is used for in-depth understanding of a certain
phenomenon or problem.

4.4. Research Site. This research is carried out at Government
Girls Secondary and Higher Secondary Schools of District
Chitral, Khyber Pukhtunkhwa, Pakistan. The data is
collected from the schools where the Wi-Fi-BCDs are fully
functionally equipped. The Deputy Commissioner Chitral
and District Education Officer (female) gave written permis-
sion to the researcher to collect the data from these schools.
The data was collected from the headmistress, teachers, and
students.

4.5. Population and Sample. According to [37], a population
is a big group of individuals that obey explicit criteria, for
which the scholar planned to simplify the results of the study.
The number of schools and teachers is taken from the
Annual Statistical Report Government School [4]. There are
a total of 232 female teachers and 3317 students enrolled in
25 Girls Secondary and Higher Secondary Schools of Chitral.
The data is shown in Table 2.

According to [40], at least 10% of the population has a
reasonable representation for a large population. In the case
of a small population, then 20% representation may be
required. To determine the sample size, 40% is used for
teachers. The number of students is large; for student sample
size, [41] suggests that a 15% sample size is acceptable. A
stratified random sampling technique is used because strati-
fied random sampling is the best sampling technique as it
produces a minimum sample error [42].

4.6. Data Collection Instrument. For collection of data, a
close-ended questionnaire was developed. It comprises two
parts: part A: demographic data (for teacher only) and part
B: Wi-Fi-BCD from items 1 to 4 (4 items), SM from items
5 to 8 (4 items), practitioner confidence in using live technol-
ogy (PCLT) from items 9 to 11 (3 items), and positive impact
of content server on teaching (PICST) from items 12 to 14 (3
items), similarly, PEOU from 15 to 18 (4 items), PU from 19
to 22 (4 items), the ATU from 23 to 24 (2 items), and the BI
from 25 to 26 (2 items). These (26) items were perceived
through a Likert scale ranging from 1 to 5 options (“1:
strongly disagree, 2: disagree, 3: undecided, 4: agree, and 5:
strongly agree”).

4.7. Reliability. Reliability is the measure of the degree to
which a tool produces repeatable results subsequently for
several trials [43]. To measure the reliability of the data gath-
ered for research, the investigator uses a test-retest procedure
in which the tool is checked over and again for related
subjects. For reliability, this study examined the value of the
following tests. For internal reliability, the value of Cronbach
alpha ≥ 0:7044.

4.8. Validity. Validity is concerned that the findings and
results are likely the same as expected. Validity is defined as
a method measuring accurately what we suppose to measure.
Validity is the accuracy and meaningfulness of research
results [35]. Validity refers to the ability of an instrument that
should be measured for a structure. According to [44], four
tests that face effectiveness, convergence, build, and distin-
guish effectiveness are important to ensure the effectiveness
of any structure.

Table 2: Population and sample.

Respondent Population (N) Sample size (n)

Headmistress 25 20

Teacher 232 89

Student 3317 432
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4.9. Normality of the Data. The degree to which the distri-
bution of sample data corresponds to a normal distribu-
tion [44], while normal distribution refers to such a
distribution in which the horizontal axis shows the distri-
bution of possible values of a variable. Apart from this,
normality was also checked through KMO value and Bart-
lett test of sphericity.

4.10. Data Collection Procedure. For data collection, a quan-
titative approach will be used aimed at the generalization of
research findings. In this research study, the constructs
named as (1) demography, (2) Wi-Fi-BCD, (3) student moti-
vation for higher outcomes, (4) practitioner confidence in
using live technology, (5) positive impact of the content
server on teaching and learning, (6) PEOU, (7) PU, (8)
ATU, and (9) BI are conceptualized. A closed-ended ques-
tionnaire is used having statements with choices from 1 to
5 (“1: strongly disagree, 2: disagree, 3: undecided, 4: agree,
and 5: strongly agree”). The data is used to collect data from
the students, teachers, and headmistress of Girls Secondary
and Higher Secondary Schools of District Chitral. The ques-
tionnaires were distributed and collected by the researcher to
assure a best response rate.

4.11. Data Analysis. The data collected from both teachers
and students is analyzed using the Statistical Package for
the Social Sciences (SPSS) software. Data analysis is the pro-
cedure for providing the structure, order, and interpretation
to collected data [45]. The data analysis will be carried out
with descriptive and inferential statistics. Descriptive statis-
tics is used to represent the data in the form of frequencies,
percentages, mean, and standard deviations. The descriptive
statistic represents the data in tabular and graphical method,
shrinking a huge amount of information into smaller and
sample representation for easy interpretation [37]. Descrip-
tive statistics is used to analyze the demographic factor of
teachers (age and experience). The inferential statistics
include the regression, correlation, and the exploratory factor
analysis. For research question 1, correlation, regression, and
exploratory factor analysis are used to answer. For research
question 2, descriptive statistics (frequencies, percentage,
mean, and standard deviations) and regression analysis are
used to answer. Similarly, for research question 3, the Pear-
son correlation is used to answer.

4.12. Research Questions. The following are the research
questions.

(1) The relationship between variables of the modified
TAM model (Wi-Fi-BCD, SM, PI, PC, PEOU, PU,
ATU, and BI are the variables of the modified TAM
model) is tested for the model fitness on the collected
data.

To find the model fitness on the data collected, path
analysis through Pearson correlation, regression analysis
for model fit, and exploratory factor analysis (EFA) are
used.

(2) Does the Wi-Fi-BCD improve students’ motivation
for high-quality lesson outcome?

To find the effect of Wi-Fi-BCD on student motivation,
descriptive statistics (frequencies, percentages, mean, and
standard deviation) and regression analysis are used.

(3) Is there any significant correlation between Wi-Fi-
BCD, SM, PI, PEOU, PU, PEOU, ATU, and BI
(SM=student motivation, PI=positive impact,
PC=practitioner confidence, PEOU=perceived ease
of use, PU=perceived usefulness, ATU=attitude
towards using, and BI=behavioral intention) contrib-
uting to bridge the digital divide?

To find a significant relationship amongWi-Fi-BCD, SM,
PC, PI, PU, PEOU, ATU, and BI, Pearson correlation analy-
sis is used.

5. Results and Discussion

This section presents analysis, presentation, and interpreta-
tion of results and findings. The data is analyzed about the
variables such as demographics, student motivation for
higher outcomes, practitioner confidence in using live tech-
nology, positive impact ofWi-Fi-BCD on teaching and learn-
ing, Wi-Fi-BCD, PEOU, PU, ATU, and BI. Summaries are
presented from the information, obtained from the question-
naires collected from students, teachers, and headmistress.
Descriptive statistics, regression, and correlation are used to
evaluate the relationship between these factors and to check
the model appropriateness for the study. Results are obtained
from the data on the following statistical methods.

5.1. Reliability. Reliability is the measure of the degree to
which a tool produces repeatable results subsequently for
several trials [43]. To measure the reliability of the data gath-
ered for research, the investigator used a test-retest procedure
in which the tool is checked over and over again for related
subjects. Data collected initially was a pilot test of the tools
to confirm that they produce the required data or results.
The tools were ensured to be reliable after they produced a
reliability coefficient greater than 0.7 for its entire constructs.
According to [44], Cronbach alpha greater than 0.7 is
observed as sufficient and having good reliability. Cronbach
alpha is used in the study to measure reliability, which is
commonly used to measure internal consistency. The main
objective of reliability is to make sure of the internal consis-
tency of the instrument and its construct [46]. The measured
values of different indices for reliability are given in Table 3,
which shows that all the constructs are Cronbach alpha
greater than 0.7.

5.2. Validity. Validity means the ability of an instrument
that should be measured for a structure. Validity refers
to the degree of correctness, significance, and meaningful-
ness of inference based on research results [43]. Validation
of the data is completed via content validity. According to
[44], four tests that face effectiveness, convergence, build,
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and distinguish effectiveness are important to ensure the
effectiveness of any structure.

5.2.1. Content Validity. According to [47], content validity
measuring of instruments is essential. Content validity helps
to ensure construct validity, which provides confidence to the
researchers about the tool. Content validity shows the degree
that the tool covers the content that it is developed to mea-
sure. According to Lynn [48], researchers calculated two
types of CVIs: the content validity of individual items (I-
CVI) and the content validity of the overall scale (S-CVI).
The content validity index (CVI) is the percentage of respon-
dents that rated the item as 4 or 5 (in the rating scale from 1
to 5 where 5 represents the highest agreement) [48]. The
formula for calculating the I-CVI and S-CVI is given below:

CVI = Number of judge rate options 4 or 5
Total number of judges

∗ 100: ð1Þ

According to [49], the acceptable CVI values should be 1
for a few expert three or four judges, 0.80 for 5 experts, and
0.78 for more than 5 or larger expert groups. The acceptable
CVI for this study is determined to be 0.78. The I-CVI value
for the study ranges from 0.08 to 0.09, and the S-CVI value
for the study ranges from 0.798 to 0.92.

5.2.2. Discriminant Validity. According to [50], if discrimi-
nant validity is not performed and factor analysis is misinter-
preted, then results and measurement scales used in research
may not function properly, and the assumptions made about
relationships between variables under research may be incor-
rect. For example, if a relationship is confirmed between
variables and in real it is no relationship, or the strength or
weakness of the relationship is miscalculated (Type II error).
The Pearson correlation matrix is used to determine the dis-
criminant validity, which measures the linear dependence
between two variables [36], suggesting a score between +1
and -1. Table 4 shows that all values are in the range of +1
and -1; hence, the study meets the validity requirement [36].

5.3. Normality. A normality test is used to check that the data
set is having a normal distribution. The skewness and kurto-
sis are checked to find the distribution of the data set. The
normality test can also be performed with the peak (kurtosis)

and the skewness of a distribution through a graphical repre-
sentation [51]. The results are obtained with descriptive
statistics of the factors to indicate that all the factors are
skewed (either positive or negative), and the same has for
kurtosis (either positive or negative). A test of normality is
important as a normal distribution is usually essential for
most inferential analyses [51].

Table 5 shows the estimations of skewness and kurtosis
(for normal data, the z value should be in the range of -1.96
to +1.96). In view of Table 5, the skewness and kurtosis are
in normal span for the variable in this study (Wi-Fi-BCD,
SM, PC, PU, PEOU, ATU, and Wi-Fi-BCD) are regularly
appropriated. KMO value = 0:846 (p ≤ 0:01). The value of
KMO indicates that the sample for the study is adequate
[52]. Next, the ordinarily utilized Kaiser-Meyer-Olkin
(KMO) measure of examining ampleness and Bartlett’s test
of sphericity was raced to see whether the specimen estimate
is fitting for factor investigation and the quality of the rela-
tionship among the factors is critical [53].

5.4. Demographic Information of the Respondents. For in-
depth understanding of the questionnaire responses and the
data examination, it is worth investigating the respondent’s
demographic information. The demographic information of
respondent (teachers) age and teaching experience is shown
in Tables 6 and 7.

Table 6 shows the demographic data of the 89 female
teachers. Their ages range from 25 to 45 years. Out of these
respondents, 5% were of the age of 25, followed by 28%
teachers whose ages were in the range of 26-30 years. Simi-
larly, the teachers aging between 31 and 35 years were 47%.
Furthermore, teachers who were in the age range of 36-40
were 15%. Lastly, teachers having age of more than 40 were
5%. This can be seen in Figure 6. Table 7 shows that only
1% of the teachers have an experience less than 1 year;
23.6% of the teachers have an experience from 1 to 5 years.
Similarly, 31.5% of the teachers have an experience in the
range of 6-10 years, where 31.5% of the teachers have experi-
ence from 11 to 15 years. Furthermore, 10.1% of the teachers
were in the range of an experience from 16 to 20 years. Lastly,
2.2% of the teachers have an experience of 21 years and
above. Figure 7 represents the experience of the teachers.

5.5. Research Questions. To extract the information from the
data collected and to find the effect of Wi-Fi-BCD for bridg-
ing the digital divide in Government Girls Secondary and
Higher Secondary Schools of Chitral, the result of the
research questions of this study will be analyzed and
presented.

5.5.1. Research Question #1. Does the relationship between
variables (Wi-Fi-BCD, SM, PC, PI, PEOU, PU, ATU, and
BI) of the model fit and significant on the data collected?

(1) Path Analysis for the Model Fitness. As per the modified
TAM model, the following path relationship is tested to
know the effects of Wi-Fi-BCD for model fitness on the data
collected.

Table 3: Reliability of the construct.

Construct name Symbol
Cronbach
alpha

Wi-Fi-Based Content Distributor Wi-Fi-BCD 0.786

Student motivation SM 0.804

Practitioner confidence on live
technology

PC 0.749

Positive impact of Wi-Fi-BCD PI 0.884

Perceived ease of use PEOU 0.806

Perceived usefulness PU 0.801

Attitude towards using ATU 0.807

Behavioral intention BI 0.783
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(1) Relationship of Wi-Fi-BCD with SM, PI, and PC

(2) Relationship of Wi-Fi-BCD with PEOU and PU

(3) Relationship of PEOU and PU

(4) Relationship of PEOU and PU with ATU

(5) Relationship of ATU and BI

The above path relationships are tested to know the
effects of Wi-Fi-BCD for model fitness on collected data.

To find out the relationship, Pearson’s correlation test is
used, to examine the (positive or negative, strong, or weak)
association between the variables. Table 8 displays the Pear-
son correlation matrix.

(2) Relationship of Wi-Fi-BCD with SM, PI, and PC. Table 8
presents that Wi-Fi-BCD has a highly significant positive
correlation between SM, PI, and PC, Wi-Fi-BCD with SM
(r = 0:794, p ≤ 0:01), Wi-Fi-BCD with PI (r = 0:807, p ≤
0:01), and Wi-Fi-BCD with PC (r = 0:821, p ≤ 0:01).

(3) Relationship of Wi-Fi-BCD with PEOU and PU. Table 8
presents that Wi-Fi-BCD has a highly significant positive
correlation between PEOU and PU, Wi-Fi-BCD with PEOU
(r = 0:590, p ≤ 0:01), and Wi-Fi-BCD with PU (r = 0:794,
p ≤ 0:01).

(4) Relationship of PEOU and PU. Table 8 shows PEOU and
PU relationship with r = 0:470, p ≤ 0:01; the PEOU and PU
have significant positive relationships.

(5) Relationship of PEOU and PU with ATU. Table 8 shows
PEOU and ATU relationship with r = 0:541, p ≤ 0:01; the
relationship of PU and ATU is r = 0:424, p ≤ 0:01. The rela-
tionship of PEOU and PU with ATU is significantly positive.

(6) Relationship of ATU and BI. Table 8 shows ATU and BI
relationship with r = 0:443, p ≤ 0:01; the relationship of
ATU with BI is significantly positive. All of the above rela-
tionships are highly positively significant with each other,
which shows that the stated path relationships mentioned
in the previous section are supported by the data collected.
The model fitness for the data collected is also tested with
regression analysis for R2 and F value.

Table 4: Pearson correlation matrix.

Wi-Fi-BCD SM PC PI PEOU PU ATU BI

Wi-Fi-BCD 1

SM 0.794∗ 1

PC 0.821∗ 0.430∗ 1

PI 0.807∗ 0.967∗ 0.826∗ 1

PEOU 0.590∗ 0.470∗ 0.309∗ 0.333∗ 1

PU 0.794∗ 1.000∗ 0.430∗ 0.967∗ 0.470∗ 1

ATU 0.487∗ 0.424∗ 0.300∗ 0.4004 0.541∗ 0.424∗ 1

BI 0.644∗ 0.772∗ 0.453∗ 0.726∗ 0.458∗ 0.772∗ 0.443∗ 1

Table 5: Normality of the data.

Variable Wi-Fi-BCD SM PC PI PEOU PU ATU BI

Mean 3.64 3.73 3.77 3.77 3.87 3.73 3.64 3.97

Std. deviation 0.926 1.09 0.927 1.13 1.10 1.09 1.04 1.07

Variance 0.859 1.19 0.861 1.29 1.22 1.19 1.09 1.14

Skewness -1.093 -1.28 -1.006 -1.30 -1.50 -1.28 -1.14 -1.14

Kurtosis 0.689 0.385 0.545 0.372 0.899 0.385 0.705 1.24

Table 6: According to age.

Gender Freq % age

Female 89 100

25 years 5 5

26-30 years 25 28

31-35 years 42 47

36-40 years 13 15

41-45 years 4 5

Table 7: According to experience.

Gender Freq % age

Less than year 01 1.1

1-5 years 21 23.6

6-10 years 28 31.5

11-15 years 28 1.5

16-20 years 09 10.1

21 years above 02 2.2
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5.5.2. Regression Analysis for Model Fitness.Model fitness can
be checked through model summary obtained through
regression analysis. Similarly, p value in ANOVA can also
confirm model fitness. The variable Wi-Fi-BCD is entered
as a dependent variable, whereas PEOU, PU, ATU, and BI
are entered as independent variables (predictors). From
Table 9, it is found that Wi-Fi-BCD is entered as a dependent
variable, whereas PU, PEOU, ATU, and BI are entered as
independent variables. Results of the model summary show
that the value of R2 (0.777) shows that the proposed model
is 77% found to fit with the collected data. Similarly,
Table 10 shows the p value (0.01) in ANOVA results, which
also confirms model fitness on the collected data.

5.5.3. Exploratory Factor Analysis (EFA). Sample size is
important for EFA analysis; according to Field (2005), a sam-
ple size of 300 is fit for EFA analysis, while other researchers
proposed 10 samples for each item [54], proposed for each
item of 5 cases. The sample size for our study is 521, which
is fit to perform EFA. The KMO value must be greater than
0.5; if the KMO value is less than 0.5, it means that the sample
is not fit to perform the EFA.

Exploratory factor analysis is used to find meaningful pat-
terns in large data sets; EFA has the advantage as it determines
which of the items hang together in the form of sets. The EFA
method is used to highlight many relationships among differ-
ent items in a more simple and parsimonious way.
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Figure 6: Classification according to age.
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Figure 7: Classification according to experience.

Table 8: Pearson correlation matrix.

Wi-Fi-BCD SM PC PI PEOU PU ATU BI

Wi-Fi-BCD 1

SM 0.794∗ 1

PC 0.821∗ 0.430∗ 1

PI 0.807∗ 0.967∗ 0.826∗ 1

PEOU 0.590∗ 0.470∗ 0.309∗ 0.333∗ 1

PU 0.794∗ 1.000∗ 0.430∗ 0.967∗ 0.470∗ 1

ATU 0.487∗ 0.424∗ 0.300∗ 0.400∗ 0.541∗ 0.424∗ 1

BI 0.644∗ 0.772∗ 0.453∗ 0.726∗ 0.458∗ 0.772∗ 0.443∗ 1
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5.5.4. Scree Plot. The scree plot in Figure 8 shows the varia-
tion of the curve. The scree plot shows the variance explained
by each item in the EFA analysis. The y-axis is the eigenvalue,
and the x-axis is the factors.

5.5.5. KMO and Bartlett’s Test. The Kaiser-Meyer-Olkin
measure of sampling adequacy value should be greater than
0.70. The significant value in the last row should be signifi-
cant (less than 0.05), indicating that the correlation matrix
is significantly different from an identity matrix, in which
correlations between variables are all zero. The KMO and
Bartlett test of sphericity are used to explain that correlations
between items were appropriately high for EFA. Table 11
shows KMO and Bartlett test.

The purpose of EFA analysis is to determine empirically
whether the participants in our survey responded similarly
to questions based on PEOU, PU, ATU, and BI. For this pur-
pose, we run factor analysis using the principal axis factoring
method and specify the number of factors to be four (because
our conceptualization of the underlying phenomena is based
on a scale of four variables, i.e., PEOU, PU, ATU, and BI.
Table 12 shows the EFA correlation matrix.

A positive correlation between two variables means that
both are in the same direction, while the negative correlation
means that if the value of one variable increases, the other
value decreases.

5.5.6. Communalities. The basic purpose of communalities is
to represent the relation between all the questions (i.e., the
squared multiple correlations between the item and all other
items). Table 13 shows the communalities of EFA; commu-
nalities are said to be R2 for each of the variables included
in the EFA analysis. Table 13 shows the percentage of vari-
ance of each item that is explained by the elements.

5.5.7. Rotated Factor Matrix. This is one of the important
matrices in EFA analysis. Actually, this is where we see a
number of factors underlying a construct. First, we observe
the table and count physically how many clusters there are.
So, if there are three clusters, it means that there are three
variables. If there are four clusters, it means that there are

four variables. Ideally, we should first count the clusters, then
analyze each question within the cluster, and based on the-
matic analysis, we infer information about the variable. In
simple words, we read all the questions within each cluster
again and again to see what common area they are focusing
on. In our study, there are four clusters which mean that
the items are loading exactly the way they were expecting.
Table 14 shows that all factor loading is greater than 0.6
except the PEOU1 and PEOU4, according to [55], for a good
fitness sample size not matter, but the factor loading shall be
greater than 0.6. The KMO value is 0.860 (p ≤ 0:01), and the
Cronbach alpha of all the constructs is greater than 0.07.
According to Table 14, the model is a reliable one to fit the
collected data. Table 15 shows the descriptive statistics of
EFA Analysis.

5.6. Research Question #2. Does the Wi-Fi-BCD effect
improve students’ motivation for high-quality lesson
outcomes?

5.6.1. Descriptive Analysis of the Question. To organize, sum-
marize, and reduce, a large set of information descriptive sta-
tistics is used, which transforms a set of observations into
numbers [37]. Graphical representation of information and
calculation of range, minimum, maximum, mean, mode,
median, standard deviation, and variance are based on
descriptive statistics. The graphical representation technique
is used to reduce a large scale of information into smaller rep-
resentation for easy interpretation [37].

Based on the exploratory nature of the research question,
descriptive statistics is used to analyze the data. While pre-
senting the descriptive reports, only high percentages have
reported against each statement. Six statements with five
response options are asked from the respondent with the
objective to know if the Wi-Fi-BCD improves students’
motivation.

Table 16 presents the concise results in which the respon-
dent is either strongly disagree, disagree, undecided, agree, or
strongly agree to the research question that the Wi-Fi-BCD
improves student motivation. The respondents strongly
agree, and agree responses against each question are as
follows.

(i) Learning becomes fun (75%)

(ii) Enhances students’ interest (71%)

(iii) Motivates to learn new things (73%)

(iv) Most of the students take interest in using (72%)

Table 17 shows that the mean value of all the questions is
greater than 3, which reflects that the response of the major-
ity respondents is either strongly agree or agree that the Wi-
Fi-Based Content Distributor improves student motivation.

5.6.2. Inferential Analysis of the Question. According to [50],
regression analysis is an appropriate method for TAM
models to measure the relationship between model variables.
According to [20], a linear regression model is frequently
used in TAM model analysis. Linear regression is based to

Table 9: Model summary.

Model R
R

square
Adjusted R
square

Std. error of the
estimate

1 0.882a 0.777 0.767 0.44773

Table 10: Table of ANOVA.

Model
Sum of
squares

Df
Mean
square

F Sig.

1

Regression 58.772 4 14.693 73.295 0.000b

Residual 16.839 84 0.200

Total 75.611 88
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find the relationship between variables and provides in-depth
and complex estimation of the relationship between vari-
ables. In view of the above discussion, regression analysis
supports comparison of results and used in similar research.
Therefore, in this study, it is also used.

Table 17 presents the regression analysis of the depen-
dent variable Wi-Fi-BCD and independent variables (SM).
The result shows that independent variables (SM) affect
Wi-Fi-BCD positively. The table further explains that the
predictor SM (beta = 0:794) best predicts the outcome Wi-
Fi-BCD and has a high effect on the dependent variable
(Wi-Fi-BCD).

6. Discussion

From the above descriptive analysis, Wi-Fi-BCDs affect stu-
dents’ motivation. Based on the observations of the respon-
dents, the Wi-Fi-BCD enhances individual experience,
develops digital skills to access ICT services, and makes
learning fun. Moreover, the Wi-Fi-BCD enhances student
interest and motivates them to learn new things. The major-
ity of the students take interest in interacting with Wi-Fi-
BCD via a tablet computer.

From the inferential statistical analysis, the regression
result shows that independent variables (SM) affect Wi-Fi-
BCD positively (SM, beta = 0:794) b, which shows a high
effect on the dependent variable (Wi-Fi-BCD).

The majority of the government globally invests a huge
amount in ICT to improve teaching and learning in schools
[8, 56] suggesting that teachers can make their lessons moti-

vating and enriching, with the help of easy access to digital
materials. The Wi-Fi-BCD provides easy access to digital
materials for teachers and students. The main state in the
United Nations (US) formed a one-to-one laptop environ-
ment for 5,000 teachers and over 42,000 middle school
students.

A survey was conducted to gather information about
teachers’ use of the laptops and to know teachers’ perceptions
of their students’ use of laptops. About 80% of the teachers
stated that students are more actively engaged and involved
in learning new things for high-quality work when using lap-
tops. Students’ motivation and class participation improved
by using ICT, and the same were confirmed by both the prin-
cipal and teachers [57].

The teachers and students also affirm that Wi-Fi-BCD
increases student motivation. According to DfES (2003)
(Department for Education and Skills, United Kingdom),
research projects find that ICT plays a major role in students’
motivation and encourages them to learn new things, inside
and outside the classroom. The path relationship of Wi-Fi-
BCD with SM is tested and found significant positive. The
findings of the Wi-Fi-BCD are in line with findings of previ-
ous research; thus, it is concluded that the Wi-Fi-BCD
improves student motivations.

6.1. Research Question #3. Is there any significant correla-
tion relationship between Wi-Fi-BCD, SM, PC, PI, PU,
PEOU, ATU, and BI contributing to bridging the digital
divide?

According to [58], correlation coefficients measure the
linear relationship between two or more variables. It also
measures the strength and direction of the relationship
between variables. It shows the range of association or depen-
dence between variables. The correlation coefficient value (r)
ranges from +1 to -1; zero means no relationship between
variables. The negative value means the opposite relationship
between variables if one increases and the other decreases. A
positive correlation means that both the variables move in
the same direction. If one of the variables increases, the other
also increases.
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Figure 8: Scree plot.

Table 11: KMO and Bartlett test.

Kaiser-Meyer-Olkin measure of sampling adequacy 0.860

Bartlett’s test of sphericity

Approx. chi square 3103.525

Df 66

Sig. 0.000
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To find out the correlation significance between Wi-Fi-
BCD, SM, PC, PI, PEOU, PU, ATU, and BI, Pearson’s corre-
lation coefficient is used.

According to [54, 59], a correlation range of r = ±0:1‐
±0:29 is considered small effect, a range of correlation r =
±0:30‐±0:49 is considered moderate, while r = ±0:50‐±1:0
is considered high.

6.2. Discussion. According to [19, 30], PEOU and PU have
been presented to be the key factors of information tech-
nology acceptance and usage. According to [60] in their
studies using the TAM model, it emphasized a positive
relationship between PEOU and PU [30, 60], suggesting
that PU has effect on BI. According to [46] finding, PU
directly positively affects teacher’s behavior and intention
to use technology.

According to [19, 30], the most commonly acknowledged
factors of the TAM model are PEOU, PU, and ATU; the
PEOU and PU are independent variables to predict the ATU.

Table 12: EFA correlation matrix.

PEOU1 PEOU2 PEOU3 PEOU4 PU1 PU2 PU3 PU4 ATU1 ATU2 BI1 BI2

PEOU1 1

PEOU2 0.506 1

PEOU3 511 0.609 1

PEOU4 0.550 0.436 0.439 11

PU1 0.380 0.278 0.317 0.394 1

PU2 0.203 0.351 0.327 0.228 0.518 1

PU3 0.273 0.259 0.362 0.248 0.497 0.565 1

PU4 0.328 0.265 0.234 0.356 0.559 0.423 0.453 1

ATU1 0.322 0.533 0.445 0.281 0.275 0.387 0.377 0.279 1

ATU2 0.337 0.455 0.484 0.283 0.260 0.371 0.349 0.207 0.678 1

BI1 0.334 0.339 0.328 0.295 0.484 0.500 0.674 0.525 0.408 0.435 1

BI2 0.367 0.312 0.294 0.375 0.520 0.443 0.481 0.759 0.339 0.290 0.643 1

Table 13: EFA communalities.

Variable Initial Extraction

PEOU1 0.454 0.582

PEOU2 0.521 0.577

PEOU3 0.498 0.551

PEOU4 0.391 0.499

PU1 0.475 0.498

PU2 0.459 0.469

PU3 0.559 0.558

PU4 0.621 0.652

ATU1 0.544 0.607

ATU2 0.53 0.615

BI1 0.618 0.638

BI2 0.668 0.676

Table 14: Factor loading matrix.

Item
Factor

PEOU PU ATU BI Cronbach alpha

PEOU1 0.599

0.806
PEOU2 0.627

PEOU3 0.625

PEOU4 0.560

PU1 0.648

0.801
PU2 0.626

PU3 0.668

PU4 0.662

ATU1 0.634
0.807

ATU2 0.612

BI1 0.735
0.783

BI2 0.721

Table 15: Descriptive statistics.

Exploratory factor analysis
Variable Mean Std. deviation

PEOU1 4.16 1.058

PEOU2 3.92 1.007

PEOU3 3.9 1.066

PEOU4 4.07 0.962

PU1 3.93 1.047

PU2 3.80 1.051

PU3 3.81 1.102

PU4 3.95 1.101

ATU1 3.74 0.969

ATU2 3.63 1.034

BI1 4.18 0.959

BI2 4.22 0.960
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Similarly, the PU is an independent variable to predict
the BI [61, 30], suggesting that BI is the main element that
decides whether the users will accept and utilize the
technology.

Based on the above discussion, Table 18 shows that the
correlation between Wi-Fi-BCD and SM is 0.794 with p ≤
0:01, between Wi-Fi-BCD and practitioner confidence (PC)
is 0.821 (p ≤ 0:01), between Wi-Fi-BCD and positive impact
on teaching and learning (PI) is 0.807 (p ≤ 0:01), between
Wi-Fi-BCD and PEOU is 0.590 (p ≤ 0:01), between Wi-Fi-
BCD and PU is 0.794 (p ≤ 0:01), between Wi-Fi-BCD and
ATU is 0.487 (p ≤ 0:01), and between Wi-Fi-BCD and BI is
0.644 (p ≤ 0:01).

The correlation between the major constructs of the
TAM model, PEOU, PU, ATU, and BI also shows a signifi-
cant positive relationship.

Table 18 shows that the correlation between PEOU and
PU is 0.470 (p ≤ 0:01), between PEOU and ATU is 0.541
(p ≤ 0:01), between PU and ATU is 0.424 (p ≤ 0:01), between
PU and BI is 0.772 (p ≤ 0:01), and between ATU and BI is
0.443 (p ≤ 0:01).

6.3. Path Analysis. As per the modified TAM model for the
study, the path relationships set earlier are tested to examine
the (positive or negative, strong, or weak) association
between the variables. Table 19 displays the results of the
path analysis.

Table 19 displays that all paths are strongly positively
significant, the Wi-Fi-BCD positively affects its dependent
variables, and PEOU, PU, and ATU also affect the depen-

dent variables. It means that the effect of Wi-Fi-BCD is
significantly positive for bridging the digital divide. As
per the above findings, the result is in line with previous
studies [17–19, 60, 61].

The easiness and acceptance of Wi-Fi-BCD positively
affect the PEOU and PU. Similarly, the PEOU positively
affects the PU. The PEOU and PU as independent variables
positively predict the dependent variable ATU. The PU is
an independent variable for the BI, positively affecting the
BI. Similarly, the independent variable ATU for BI also pre-
dicts the dependent variable BI.

The ATU is the use of the Wi-Fi-BCD. The research is in
line with the previous research of [62]. Based on the above
discussion, it is concluded that the PEOU and PU of the
Wi-Fi-BCD are positively correlated with the Wi-Fi-BCD.
It shows that the students and teachers found the Wi-Fi-
BCD easy and useful. Similarly, the correlation between
PEOU and PU positively correlates with the ATU; it shows
the attitude towards using the Wi-Fi-BCD by teachers and
students. The ease of use of the system affects the users to
make positive ATU of that system [30].

Table 16: Wi-Fi-BCD improves student motivation.

Statement Response Freq % age Mean Std. div

Learning becomes fun

Strongly disagree 23 4.4

3.73 1.25

Disagree 32 6.1

Undecided 75 14.4

Agree 225 43.3

Strongly agree 166 31.9

Enhances student interest

Strongly disagree 22 4.2

3.87 1.29

Disagree 48 9.2

Undecided 79 15.2

Agree 238 45.7

Strongly agree 134 25.7

Motivates to learn new things

Strongly disagree 23 4.4

3.72 1.23

Disagree 58 11.1

Undecided 62 11.9

Agree 229 44

Strongly agree 149 28.6

Most of the students take interest in using

Strongly disagree 27 5.2

3.64 1.37

Disagree 30 5.8

Undecided 84 16.1

Agree 187 35.9

Strongly agree 187 35.9

Table 17: Regression analysis of Wi-Fi-BCD and SM.

Model

Unstandardized
coefficients

Standardized
coefficients

T Sig
B

Std.
error

Beta

SM
1.125 0.216

0.794
5.221 0.000

0.673 0.055 12.165 0.000
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7. Conclusion and Future Work

This research investigated the effects of Wi-Fi-BCD to
bridge the digital divide in Government Girls Secondary
and Higher Secondary Schools of Chitral. The project of
Wi-Fi-BCD provides facilities for female students in Chi-
tral to use ICT and to get hands-on experience in the
field. The Wi-Fi-BCD is developed for the Government
Girls Secondary and Higher Secondary School of Chitral
to provide ICT facilities successfully. The modified TAM
model is used to find the effects of Wi-Fi-BCD for bridg-
ing the digital divide. The path relationship is found sig-
nificantly positive. The effects of Wi-Fi-BCD on student’s
motivation, practitioner confidence, teaching, and learning
are meaningfully positive. The effects of Wi-Fi-BCD on its
PEOU and PU are found pointedly positive. The PEOU
and PU positively affect the ATU; this indicates that the
Wi-Fi-BCD is easy to use and it is useful. The ATU pos-
itively affects the BI; this indicates the actual usage of the
Wi-Fi-BCD. The results of this research show that Wi-Fi-
BCD has quite positive effects on bridging the digital
divide. The teachers agree that the use of Wi-Fi-BCD is
applicable in practical situations, and it may help the
female learners in the field of ICT. Future research may
include developing local language contents in Wi-Fi-BCD
to remove the language barriers from the subject of con-
tent distributor.
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