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ABSTRACT
Smart learning is the growth of e-learning from the 19th century to 21st-century generations,
which enhances the missing component of an e-learning solution. Smart learning most suits for
those smartboards, laptops, and smartphones; PDA's and tablets users in TVET education
institutes (PILZ, Matthias, 2012). So, exploiting smart devices in educational institutions is
mainly measured as enriched tools to facilitate learning. Innovations in smart learning can lead
to a changing paradigm in TVET education which smart technologies are believed to have the

potential to be used in teaching and learning in technical institutions.

This study discusses and exploits various ways which smart devices can be used as a
facilitating tool for e-learning in TVET institutions in Kenya. The study describes the multiple
techniques and perceptions of using smart devices to aid in designing and developing e-
learning content, approaches to teaching and activity development for learners. Also, this
study explore the challenges being faced at the moment and the issues of change

management to e-learning in the TVET institutions.

The study uses the survey of experience to identify various factors influencing the use and
adoption of smart devices as e-learning tools. Survey of experience, through descriptive
statistics is used to develop the adoption model. The evaluation of the model was done using
the A-/o/d validation technique. Based on these operations, the study concluded that the
intention to use smart devices, and subsequent use is influenced by the Performance

Expectancy, Perceived Mobility, Inhibiting Conditions and Facilitating Conditions.

Leveraging the results this study enhances and harmonizes the quality of technical and

vocational curriculum in line with current technological needs, while streamlining the current



existing technologies in the delivery of learning in TVET institutions.
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CHAPTER ONE
INTRODUCTION

1.1 Overview

This chapter is an introduction to the proposed study. It discusses the background to the study,
statement of the problem, the purpose of the study, objectives, research questions,
significance, and justification of the study, scope and limitations of the study, assumptions of
the study, the theoretical framework, conceptual framework, definition of operational terms

and summary.

1.2 Background of the Study

E-learning is considered to be sound, practical, and time and cost-saving approach to teach
(Gillet et al, 2008). Also, e-learning tools and technologies have been helping students to
broaden their knowledge for several decades now (El-Hussein and Cronje, 2010). However,
there are still problems in e-learning such as time limitation, low-bandwidth network, fixed
location, stickiness of students to their computers, etc. To be able to tackle and solve such
problems, scholars now focus on mobile learning. The focus on mobile education has
increased after the recent advancements in information and communication technology (ICT),
notably mobile technology. With mobile learning, students are not limited to time, fixed
location, stickiness to their computers, etc. On the contrary, the education is available

anywhere at any time. That is to say; the learning is becoming ubiquitous.

The emergence and advancements of Information and Communication Technologies (ICTs)
have changed the way teaching, and learning processes are being conducted. ICTs facilitate

immediate access to information resources needed for teaching and learning. According to



Yau et al. (2003), ICTs have capabilities of improving information accessibility; facilitating
communication via electronic facilities; enhancing synchronous learning and; increasing
cooperation and collaboration. In the teaching and learning process, ICTs are known to be
more cost-effectiveness as they facilitate partnerships among learners and tutors and
enhance pedagogical improvement through simulations, virtual experiences, and graphic

representations.

Information and Communication Technology (ICT) applications enhance the exchange of
information between learner-tutor and learner-learner. This takes place through the use of
different ICT tools including computers, radio, television, mobile phones and some other
devices. These tools provide a suitable platform for the teaching-learning process. Current
developments in ICTs have increased the level of interactivity and collaborations among

learners and tutors.

Advances in web technology have brought about another opportunity for teaching and
learning. Web-based learning platforms are known to limit problems caused by the distance
between learners and tutors. Web-based learning is a form of e-learning supported by an
internet browser. It occurs through electronic mails, chats, web-based conferencing, message
boards and web pages for sharing information resources. It provides a suitable instructional
media, facilitates interactive and collaborative learning, and enhances assessment during the

teaching-learning process.

Among the ICT tools mostly owned and used by people are the smart devices. These tools
can provide suitable learning platforms as they have a lot of applications tutors and learners

may use in their academic activities. Learning through such methods is termed as e-learning.



Yong et al. (2011) define mobile learning as electronic learning (e-learning) through mobile
computational devices. Smart devices have a potential of improving the teaching and learning
processes. Smart technologies are ever-evolving and have changed the world. Many of these
changes are highly significant in education. The rise and popularity of smartphones, for
example, have paved the way for different tools which are commonly used in the event of
incorporating e-learning into the education segment. Universities have witnessed a
concomitant surge in the number of students owning at least one or more smart devices.
According to a recent report published by the British Broadcasting Corporation (BBC), there
are more than 1000 universities that are using iTunes U pages (Apple Computers' institutional
repository) (Caballé et al, 2010). The same report notes that there are more than 107,834
educational mobile applications and 700,000 e-books available for Apple devices. Jammes et

al. (2005) predict portable campuses and wireless universities to be commonplace by 2017.

As the basis of this research is on the use of smart devices in education, it follows that those
capabilities of the tools that apply to school must be identified. The essential features of
these devices which are relevant to learners include long battery lives, SIM (Subscriber
Identity Module) cards, touch screens, millions of downloadable applications, a vast spectrum
of communication possibilities (phone calls, video conferencing, text messaging, social
networking and accessing email), as well as a relatively high computing power, to list a few

merits (Mtega et al, 2012).

Falloon (2013) posits that the smart devices offer its users complete liberty to decide which
apps to download and use, which internet data plan to choose, how to store data (on the

Cloud or the device), a choice to retain it secured with personalized device settings, etc. The



almost universal appeal and use of the smart devices coupled with the full range of services it

offers makes it a dynamic tool in education (Goerke and Oliver, 2007).

Today teaching and learning techniques have been digitalized thanks to the advancement of
technology, which keeps improving day by day (Akemi et al, 2011). This has enabled the
growth of education sector in Kenya not forgetting the TVET institutions. One of the
developments in the TVET sector is the advent of e-learning methodologies whereby learning
Is accessed remotely and facilitated through the provision of the internet, networking and
email and wireless technologies available within or without the campuses. Advancement in
these technologies has enabled the TVET institutions to develop e-learning course materials
contents to fit the skilled technique and offer the best practical, creative and adaptive learning

through the virtual learning technologies.

This research study will outline various ways in which TVET institution students learn
technical skills through smart devices. It will provide preliminary information to the tutors and
course designers and students in the TVET institutions on how smart devices can be used as
tools for facilitating and learning of technical skills, sharing of data and information, and

acquiring of skilled knowledge.

One of the primary missions of Technical Vocational Education and Training authority (TVETA)
in Kenya is to increase the supply of skilled human capital to meet labor market demand in
Kenya (TVETAUTHORITY, 2016); this is a gap which has been left by the universities. This is
due to decrease shortage of skilled resource persons in the industry. The proficient students
from the TVET institutions will have the ability for the technical and vocational skills that can

be used immediately on the job market and hence becomes a prime choice for the



development of the nation.

To achieve this training and have competent learners ready for the job market, RVTTI
procured the smart devices by sourcing funds from the ministry of education, the state
department of higher education, the then ministry of higher education science and technology.
This enabled the purchase of computers, smart boards, projectors, laptops, fiber connectivity,
Wi-Fi technology and installation of a learner management system based on the Moodle e-
learning platform. Having all this equipment's on the institute, the board of management
decided to provide training to all the lecturers, support staff and technologist on how to use
and manage these smart devices to hence capacity training and tools for facilitation to
students. The research will make use of the data mining technigues. Fundamentally, data
mining is about processing data and identifying patterns and trends in that information so that
you can decide or judge. Data mining principles have been around for many years, but, with

the advent of big data, it is even more prevalent.

1.3 Problem Statement

One way to achieve mobile learning is the use of smart devices. There are some studies on
learning via smart devices that focus only on the technical aspect of the phenomenon.
Researchers (Milrad and Spikol, 2007) believe that mobile learning systems and projects and
their functional performance (including smart devices) have been extensively studied.
However, limited studies are carried out from the end-user’s perspective on the acceptance of
a learning environment with smart devices. Also, smart devices are being researched in other
fields such as healthcare, the delivery service industry, and medical (Peters, 2007). However,

it is still not extensively studied in the educational context (Peters, 2007). Therefore, there is



need to explore the perspectives on the use of the devices in educational institutions.

Understanding the factors that influence users' intentions and what leads them to be engaged
in using smart devices as e-learning tools are significant, particularly in the dynamic and
competitive industry of higher education. The factors are not only considered to be essential
to the learning process but also, such understandings help higher education institutions to

develop better learning tools and platforms.

Technical skills are the requirements which enable the students to be proactive and build the
society, especially those students who didn't get a chance to join the university or college due
to grades. This skill can be used in the development of the industrialization and modernization
of the Kenyan industries. Rift Valley Technical Training Institute (RVTTI) provides teaching and
training of the students through traditional methods of teacher face-to-face meetings in
classrooms and lecture halls. With the current trends of technologies available in the
institution, learning has been incorporated with the latest technologies already implemented in
the institutions. There is currently minimal usage of the smart devices in the institution, hence
the need for this study to understand the reasons behind such low consumption. Further, it is
essential to gain a better understanding of the critical factors that influence students'
acceptance and usage of smart devices as e-learning tools at RVTTL In an attempt to
understand the issue, this study seeks to answer the question: What are the factors that
influence the students’ intention to use smart devices as their e-learning tools in RVTTI, hence
their adoption? It is important to assess the factors influencing the intention to use the devices

for e-learning, hence the actual use.

1.4 Objectives of the Study



"The main objective of this study is to establish an appropriate adoption model for smart

learning devices in TVET institutions.”

1.4.1 Specific Objectives
1. To investigate and identify the factors influencing student's intentions to use smart devices

INRVTTI

2. To establish an adoption model that can be used to guide the adoption of intelligent Devices

NRVTTI.
3. To evaluate the established model

1.5 Significance of the Study

With the incorporation of smart devices and e-learning modes of teaching and learning in
RVTTI, different strategies will be achieved to mainstream and expand to the quality of skilled
learning in TVET institutions as a whole. Firstly, it will improve instructional designing and
mode of content delivery to students and will facilitate the technical and vocational teaching
more effective. Besides, it will enable access to learning and teaching materials from the
respective tutors promptly online and on campus. Further, the study enhances and
harmonizes the quality of technical and vocational curriculum in line with current technological
needs, while streamlining the current existing technologies in the delivery of learning in TVET

institutions.

1.6 Motivation
While analyzing the overall effectiveness of using smart devices in education, TVET
institutions had been found to avoid their usage owing to their small budgets, while forgetting

the tremendous benefits they brought on board in the learning process of students. Because
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of the above, the researcher desired to explore smart devices usage while providing a
practical model that would allow these institutions to employ them in their learning process as
a whole. Through this, the researcher desired to give an overview of the status of the use of
smart devices in educational experimental studies, including who was using them, which
domain subjects were being taught, what kinds of mobile device and software were being
used, where such programs took place, how the devices were used in teaching, and the

duration of the interventions.

1.7 Justification

Implementations and explorations of e-learning through the use of smart devices as facilitating
tools will enable the institute to grow and reach the global standards. This move would
attract students those who were interested in the skilled programs and becoming well
acquainted with readiness to work in the industry. Trainers who had the current knowledge
and expertise about the technology and industry development would provide the most
relevant training to the students and increase the employability of the trainees since
accessing of the course content had been made available anywhere at their comfort zones.
Also, collaboration with the industry between the institutions would be enhanced through this
latest technology whereby the trainees were linked with the sector seamless with a lot of

flexible, unlike the traditional attachment placement ways.

With the growth of the institutions regarding the student's population, there were limited
facilities and resources to accommodate all the students. To manage and enable the
institution to run smoothly, adoption of e-learning through the use of smart devices would

ensure that learning continued smoothly without limitation of physical resources.



CHAPTER TWO
REVIEW OF RELATED LITERATURE

2.1 Introduction

This chapter reviews pertinent literature related to the various aspects of the study. Generally,
these aspects include the use of smart devices in the education sector, the challenges
envisioned and models that will ensure harmony between smart devices and e-learning.
Specifically, it provides information on smart learning devices as facilitating tools for e-

learning.

2.2 Smart Devices and E-Learning

Smart devices are electronic tools capable of connecting, operating interactively and
autonomously, when they are networked through different wireless protocols such as
Bluetooth, NFC, Wi-Fi, 3G (Fuster & Scherrer, 2015). The term may primarily refer to numerous
different types of electronic equipment, ranging from those that are principally operated by
individuals, for instance, smartphones, to the constitutive elements of so-called ‘ubiquitous

computing, that is, a setting with pervasive sensors and information-processing capability. In



this context, Smart devices include; smartphones, Personal Digital Assistants (PDAs) and

other portable, handheld and palmtop personal computers (Traxler, 2009).

Smart devices have gradually been introduced into educational contexts over the past two
decades. This technology has led to most people to carry their individual small computers
that contain exceptional computing power, such as laptops, personal digital assistants (PDAS),
tablet personal computers (PCs), cell phones, and e-book readers. This massive amount of
computing power and portability, combined with the wireless communication and context
sensitivity tools, makes one-to-one computing a learning tool of great potential in both

traditional classrooms and informal outdoor learning.

Concerning access to computers, large-scale one-to-one computing programs have been
implemented in many countries globally (Peters, 2007), such that elementary and middle-
school students and their teachers have their own mobile devices. Concerning promoting
innovation in education via information technology, not only does mobile computing support
traditional lecture-style teaching, but through convenient information gathering and sharing it
can also develop innovative teaching methods such as cooperative learning, exploratory
learning outside the classroom, and game-based learning. Therefore, mobile technologies have
great potential for facilitating more innovative educational techniques. Simultaneously, these
patterns in instructional methods will likely not only help subject content learning, but may
also promote the development of communication, problem-solving, creativity, and other high-

level skills among students.

However, despite the proposed advantages of using smart devices for increasing computer

accessibility, diverse teaching styles, and academic performance, currently researchers found
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mixed results regarding the effects of mobile-devices, and very few studies have addressed

how best to use mobile devices and the effectiveness of doing so.

Shabtai et al. (2012) believed that school programs integrating smart devices into schools
have a positive impact on student learning. However, they also thought that the devices use
did not achieve the goals of increasing higher-level thinking and transformation of classroom

teaching methods.

The cultural dimension of learning is new in this globalization era. This is because, there is a
culture where the learning process has begun and the technology associated with multimedia
or multi-cultural teaching (Dara tafazoli et al, 2016). Therefore, it is a hope for a learning
culture must be viewed holistically to develop a more appropriate method. The definition of
culture here refers to the cross-culture theory where cultural dimensions have been
implemented in studying human behavior. The culture of learning has been changing from time
to time in line with global technological developments. This culture begins with learning using
the textbook. Then, it turned to the computer-aided learning, and when the technology grows,

the use of internet in teaching and learning are more widespread (Anderson & Terry, 2008).

The Internet can be applied in education through activities either in their daily work, or that
involves teaching and learning process. There are signs of construction the new technology to
increase learning performance. The Internet revolution is not only to search for global
information but even build and strengthen the ties between human beings to communicate.
Electronic mail (e-mail) is one of the internet services that are widely used. Besides, Usenet
and Internet Chat is a service that allows people to communicate with anyone using a

computer. Therefore, teachers and students can join discussion groups to ask questions,
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discuss questions and share experiences and knowledge online (Shaozi et al, 2013).

Currently, information is available on the website in the form of a database, documents,
government information, online bibliographies, publications and computer software. Most of
the information provided is updated and available for free and quickly accessible by anyone.
Teachers and students can publish materials on the internet. The process of publication
through the internet is faster and cheaper than the traditional channels. The work of teachers
and students can be sent to the internet so the world can read them or make an assessment

of a lesson developed.

The internet has enabled the service and training programnmers delivered via online and
remotely accessible. E-learning or online learning is learning through the implementation of
technology support services such as telephone, audio, video, satellite transmission or
computer. However, smart education has been used to support e-learning. In recent years, the
quick growth of the use of ICT technologies promises a new revolution that might be
comparable with the Web. In brief, one of the significant advantages for smart learning is
where learning previously occurred in front of a computer terminal, in the classroom,
laboratory or at home, it has now enabled to happen in the field, or at any location where the
smart device is fully functional. Smart Learning can be defined as the ability to perform
training and assessment tasks using any device connected to any network. At present, smart
learning is defined as the technology in education. This is different from traditional teacher-
based face-to-face classroom learning, where the learners can seat in a classroom and listen
to the lectures as opposed to smart knowledge where learning, information, and resource

sharing is not confined in one location. (Vladimir et al, 2015). Smart learning is a learning that
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carried out through intelligent devices which are informed of laptops, smart boards, projectors,
online, mobile phones and many researchers provide a complicated definition of smart

learning.

Smart learning also gives the students a head start in the IT revolution, equipping them with
skills not only to do well in their studies but also to excel in their future careers. It allows
students to use their laptop computer for their studies on campus, thereby making student

learning mobile.

2.3 Empirical Studies

In a study to explore the users' acceptance and behavioral intention to use smart devices in
Sweden, Aziz (2015) outlines various factors affecting users' intention to use smart devices.
He uses Technology Acceptance Model (TAM), Unified Theory of Acceptance and Usage
Technology model (UTAUT) and Expectation-Confirmation Theory (ECT) in his analysis. Based
on the constructs of these models, he carries out hypothesis testing. Aziz in his study
concludes that ‘Performance Expectancy, Perceived Mobility value, Confirmation, and
Satisfaction positively influence both Behavioral and Continuance Intentions of students to

accept and continue using smart devices as u-learning tools' (Aziz, 2015)

2.3.1 Technology Acceptance Model (TAM)

This model was formulated in 1986, to be used in the context of information technology and
education to describe and explain the intentions of students to adopt and use information
systems. The framework helps to interpret the relationship between the Perceived ease of
use and the Perceived ease of usefulness. The model also helps to describe the relationship

between perceived usefulness and the user's attitudes and intentions concerning
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technological advances. According to this model, Perceived usefulness refers to how the
technology helps the user to achieve a particular task. On the other hand, perceived ease of
use refers to the extent to which the user finds it easy to use the technology. According to
this model, the use of technology by an individual is influenced by their behavioral intentions,
perceived ease of use and perceived usefulness. In the context of this study, the plan to use

smart devices by RVTTI students depends on the factors pointed out.

Percieved
Usefulness \\‘

External Attitude Behavioral Actual Use
WVariables Towards Intentions

Percieved
Ease of Use

Figure 2.7 Technology Acceptance Model (TAM)
2.3.2 Unified Theory of Acceptance and Usage Technology model (UTAUT)

This model is a modification of the TAM framework to predict the acceptance of technology
based on technological advancement. It was introduced by Venkatesh et al. (2003). It is based
on two essential elements. These determinants are behavioral intentions and facilitating
conditions. Behavioral plans are directly dependent on social influence, performance and
effort expectancy. On the other hand, promoting functions implies the available resources
required by the user to use the technology. This model also makes use of other variables

such as the age, gender, age, familiarity and voluntariness of using the technology. This model

14



is relevant to this study as it investigates the intentions affecting adoption of new technology.

In this case, it helps to outline the factors that influence the plan to use smart devices by

RVTTI Students.

Performance
Expectancy

Effort
Expectancy

Behavioral .| Use Behawvior
Intention

Soecial
Influence

Facilitating
Conditions

Gender Age Experience Voluntarmess
of Use

Figure 2.2 The Unified Theory of Acceptance and Usage Technology model

This model was later modified to incorporate hedonic motivation, habit, and price as factors
affecting the user's intention to use the new technology. The new model would be referred to
as UTAUT 2. Like the previous model, this framework uses age, gender, and experience to

arbitrate the existent constructs.
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Figure 2.3 The Unified Theory of Acceptance and Usage Technology model 2

2.3.3 Expectation-Confirmation Theory

Both UTAUT and UTAUT? clearly outline the factors influencing the acceptance of the smart
devices. However, they still cannot determine whether the user can continue using the new
technology in the post-acceptance stage. ECT model is therefore developed to explain the
behavior of the user in the post-acceptance stage. According to the ECT model, a user forms
an expectation before buying or using any product. After using the service, he creates a
perception regarding its performance. Thirdly the user assesses the performance of the
product concerning his expectation. This is referred to as confirmation. Based on confirmation
results, satisfaction and continuance intentions are determined. As such, satisfied customers

continue using the technology products or services.
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ECT model is applied in this study to the extent that, factors influencing the students' intention

to use smart devices are being investigated.

Expectation \
Confirmation Satisfaction . Continuance
—¥ Intention
Percieved
Performance

Figure 2.4 Expectation-Confirmation Theory

Regarding the review of online-based programs, Zucker and Light (2009) believed that school
programs integrating online programs into schools have a positive impact on student learning.
However, they also felt that smart devices use did not achieve the goals of increasing higher-
level thinking and transformation of classroom teaching methods. Penuel (2006) reviewed 30
studies that examined the usage of smart devices with wireless connectivity in one-to-one
computer programs. Those studies found that students most often used the tools to do
homework, take notes, and finish assignments. General-purpose software such as word
processors, web browsers, and presentation software was relatively standard. Bebell and
O'Dwyer (2010) examined four different empirical studies of smart devices in schools. They
discovered that in most schools participating in one-to-one programs there were significant
increases in grade-point averages or standardized tests of student achievement, relative to
schools that did not provide such programs. Also, they found that most students used their
devices to write, browse the Internet, make presentations, do homework, or take tests.

Furthermore, teachers made more changes to their teaching methods when they had
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increased opportunities to use laptops. Students participating in one-to-one programs also had

a deeper engagement with what they were learning when compared to control groups.

Fleischer (2012) conducted a narrative research review of 18 different empirical studies on
the usage of smartphones. These studies found an extensive range in the number of hours
that students used smartphones, from a few days to as little as 1h per week. The most
frequently used computer functions were searches, followed by expression and
communication. In most studies, it was found that students had a positive attitude toward
smartphones and felt that they were more motivated and engaged in their learning, and it was
further believed that teachers conducted more student-centered learning activities. Moreover,
considerable differences in classroom educational practices arose from the diversity of
teachers' beliefs about the usefulness of smartphones. Fleischer (2012) also found several
challenges regarding the use of smart devices in classrooms, such as encouraging teachers to
change their previous beliefs and teaching methods (e.g, teacher-centered lectures) in
response to their students' greater flexibility and autonomy; how to reconcile the conflict
between the students' desire for independent study and the need for teachers' guidance; and
how to facilitate teachers' competence by designing an appropriate curriculum and teaching

models for laptop usage programs.

Concerning the research on the use of mobile technology in education, Hwang and Tsai (2011)
provided a broad discussion of studies on mobile and ubiquitous learning published in six
journals between 2001 and 2010. In their review of 154 articles, they discovered that the use
of mobile and ubiquitous learning accelerated markedly during 2008; researchers mostly

studied students of higher education, and the fields most often researched were language arts,
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engineering, and computer technology. Frohberg, Goth, and Schwabe (2009) categorized 102
mobile-learning projects and discovered that most mobile-learning activities occurred across
different settings and took place within a physical context and a proper environment, such as
a classroom or workplace. Regarding the pedagogical roles that mobile devices play in
education, most research has used mobile devices primarily as a sort of reinforcement tool to
stimulate motivation and strengthen engagement, and secondarily as a content-delivery tool.
Few projects have used mobile devices to assist with constructive thinking or reflection.
Furthermore, most learning activities using mobile devices have been controlled by the
teacher, with there being only a handful of learner-centered projects in existence. Concerning
the communication functions, very few projects have made any use of cooperative or team
communication. Moreover, the vast majority of studies have made use of novice participants;
little research has involved experienced participants. When sorted according to educational
goals, it was found that the vast majority of research has focused on lower-level knowledge
and skills and ignored higher-level tasks such as analysis and evaluation. Wong and Looi (2011)
investigated the influence of mobile devices on seamless learning. Seamless learning refers to
a learning model that students can learn whenever they want to learn in a variety of scenarios
and that they can switch from one situation or one context to another quickly and quickly
(Wong and Looi, 2011). Wong and Looi (2011) selected and analyzed a sample of 54 articles
on the use of mobile devices to facilitate seamless learning, and found that all 54 items
contained ten features, including formal and informal education, personalized and social

learning, and learning across multiple durations and locations.

2.4 Conceptual Framework

This study sought to identify the factors that influenced the intentions of RVTTI students to
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use smart devices as e-learning tools. The variables in this study were Intention to use Smart
devices, Performance Expectancy of Students, Perceived Mobility value and Facilitation

Conditions.

2.4.1 Description of Variables

haividual Attributes

Some of the personal attributes in this study included the age, sex, and experience. The
tendency to adopt technology varies across the genders. The range in the age of students in
technical institutions was insignificant and would strongly affect their behavioral intention to
use Smart Devices. This study would investigate these attributes concerning students' plans

to use the devices.
Intention to use Smart Devices as learning tools

This variable could also be termed as behavioral intention (BI). It refers to the perceived
likelihood of an individual to perform a particular action. This was the independent variable in
the Technology Acceptance Model (TAM). This research sought to investigate this variable
concerning the use of Smart devices as e-learning tools by RVTTI students. It is the dependent

variable in the study.
Perceived Mobility Value

Users of a technology appreciate it based on how they understand it to be mobile. If the
technology can be quickly moved from one place to another, the users will regard it as having
a high mobility value. This variable is derived from the Technology Acceptance Model (TAM).

According to this model, Perceived Mobility value positively affects the Behavioral Intention to
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use the technology. This research, therefore, seeks to investigate this variable as a factor

influencing behavioral intention to use Smart Devices as e-learning tools in RVTTI.
Facllitating Condlitions

Facilitating conditions are enablers or barriers which influence an individual's perception of
ease or difficulty to perform a particular task. In the context of the UTAUT Model, facilitating
conditions comprise of necessary resources and knowledge, in addition to the compatibility of
smart devices to e-learning content. In the model, promoting conditions positively affect
behavioral decision to use technology. This study seeks to investigate this variable as a factor
influencing behavioral intention of students in TIVET institutions to use smart devices in e-

learning.
Performance Expectancy

Performance expectancy refers to the belief that a specific technology will enhance the
performance of an individual. This is one of the variables in the UTAUT Model. In the context
of this study, it refers to how smart devices will improve the grades and save time for
students in RVTTI. This study, therefore, investigates how this variable affects the students'

behavioral intentions to adopt and use Smart devices in their learning.
Inhibiting condlitions

Inhibiting conditions are factors which suppress an individual from carrying out a particular
task. In this context, the study seeks to explore various factors which hold back students
from using smart devices as e-learning tools. An example of inhibiting factors is the cost of

acquiring the intelligent devices.
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Variables Sub Variables Indicators Values
Age Age Bracket Less than 18
Years
individual Attributes 16-24 Years
25-28 Years
More than 28
Years
Gender Gender Value Male/Female
Experience Duration of Usage Number of
months
Intention to use Smart | Intention Value of intention Likert Scale (1-5)
Devices as learning
tools
Perceived Mobility | Degree of Mobility Strength of mobility | Likert Scale (1-5)
Value of Smart devices
Ubiquitous learning Value of | Likert Scale (1-b)
Ubiquitousness
Facilitating Conditions | Resources allocated | Value of resource | Likert Scale (1-5)
availability
Knowledge Value of Knowledge | Likert Scale (1-5)
Compatibility Value of | Likert Scale (1-5)
compatibility

Performance Knowledge Acquired | Value of Knowledge | Likert Scale (1-5)
Expectancy Acquired
Student's Level of met | Likert Scale (1-b)
Expectations expectation
Time Saved Strength  of Time | Likert Scale (1-5)
Saved
Academic Strength of | Likert Scale (1-b)
Performance Academic
performance
Inhibiting conditions Cost of Smart | Strength of | Likert Scale (1-b)
Devices costliness
Requisite knowledge | Value of requisite | Likert Scale (1-b)
Knowledge
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CHAPTER THREE
RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction
This chapter presents the research design and methodology that was employed in carrying

out the study.

3.2 Study Area

Rift Valley Technical Training Institute (RVTTI) is a public technical training institute located in
the highland city of Eldoret, Kenya. It is one of the Technical Training Institutes in Kenya. The
institution offers Artisan, Craft, Diploma and Higher Diploma Courses with a bias to practical

industrial applications.

The institution started in 1962 as a technical and trade school. In 1979, it was given high school
status and began A-level courses in mathematics, physics, and chemistry. In 1986, the school
was elevated further to become the regions first technical training institute. The Institution has
continuously grown, and in recognition to this sustained prosperity, it was nominated in 2013 to
be an "East African Community Center of excellence." In TVET In 2016, the institution became
a UNESCO-UNEVOC network center, the only TVET institution to have such recognition in East

and Central Africa.

3.3 Research Design

Quantitative data focused on numeric and statistical data to investigate, interpret, and
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structure the findings. Based on earlier research on TAM, UTAUT, and ECT in the context of
higher education, two hypotheses were tested. A quantitative methodology was chosen, to
accomplish the objective of this study and a survey plan based on purposive and convenience
sampling techniques were used. A web-based inquiry form on five-point Likert Scale was
designed to gather the requisite data. Besides, the purpose of the study was to find the key
factors that influence students' behavioral intention towards using smart devices as e-learning
tools, not about formulating a theory. Thus, the deductive approach was selected for the
study. A survey was conducted on the students to find out the students' behavioral intention

towards the usage of smart devices as e-learning tools.

3.4 Data Collection

3.4.1 Secondary Data

Documentation Review method was used to survey the secondary data. The data was used to
achieve objective 1 and 2. Google Scholar and other search engines were the main means to
gather valuable literature resources and information to conduct this study scientifically. The
search engines that were used include databases such as JSTOR, Diva, Web of Science, etc.
Besides, the advanced search option of the Library's search engine was user-friendly and easy
to find the required article, journal or book. In fact, Google Scholar was more helpful in finding
the necessary reading materials for this study. The information was retrieved by inputting

relevant keywords into the search engines.

3.4.2 Primary Data
Questionnaires, interviews and observation methods were used to achieve objective three.

These methods constituted primary data sources for research projects. The primary data for
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this study was gathered through survey gquestionnaire from RVTTI students. The primary data

collected was processed, assessed and analyzed to test the hypotheses.

3.4.3 Data Collection Methods

The data collection methods depended on the type of the data needed for research. For
qualitative data usually, interviews were preferred. For quantitative data such as this study
the questionnaire through a survey was favored. Quantitative data was also achieved from
observations and document studies. A suitable method for a survey strategy like this one was

a guestionnaire.

3.5 Population and Sample

Population refers to all the items in the category of things that are being researched. With
other words, it means a study population that a researcher is interested in to generalize a
theory, assumption, hypothesis, etc. A sample refers to a small sub-group that is chosen for a
study. With other words, a sample is a subset of a population that represents the population in
research. The sampling units are the individual members of the sample that contribute to the

study

The sampling for the experience survey used non-probability sampling technique.
Randomization would not obtain a representative sample. As such the non-probability design
was appropriate. In particular, both purposive and convenience sampling were applied.
Convenience sampling were relevant since students were selected based on their availability.
Furthermore, purposive sampling was used since the survey sought only members of a
particular group. In this case, the sampling units were the students of RVTTI. According to

Denscombe (2010), for a population of 5000 items/individuals and over, a representative
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(probability) sample size of 430 respondents from the population was adequate to represent
the population. However, for non-probability sampling techniques and exploratory sample,
Denscombe (2010) recommends a sample size between 30 to 250 respondents. In fact, to be
able to conduct a reliable and valid test, the researcher expected to collect 430 responses.

Purposive and convenience sampling was therefore used to achieve the third objective.

3.6 Data Analysis

After obtaining the relevant data from the field as well as secondary documented literature,
we subjected it to content analysis. This method helped to convert qualitative data into a
quantitative format for further investigation. The research achieved this through reading and
coding. Both summative and conventional approaches were used to meet objective one and
two. After the completion of the survey, the collected data was imported into Excel and
modified for further use. For this research, mostly ordinal and nominal values were considered.

Statistical operations such as Pearson's coefficient correlation, regression analysis, chi-square,
Cronbach's alpha and SEM will be conducted to analyze the data. SPSS 22 and SPSS Amos,

Statistical Packages for the Social Sciences, developed by International Business Machine
(IBM) were the tools to analyze the collected data. Besides, these tools provided basic
statistical operations such as finding the mode, median, percentile, etc. The data for this study

was presented in the forms charts, diagrams and graphs.

3.7 Ethical Considerations
To avoid ethical problems during the investigation, an informed consent form with electrical
signing possibility was sought. It was necessary to avert privacy, social and physical risks to

the participants in the survey. Voluntary participation was stressed in the consent form.
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Moreover, personal or private information such as names, addresses, email accounts, etc.
were avoided in the questionnaire. Thus, the poll was entirely anonymous to ensure
confidentiality. The participants were given the option to be able to stop the survey at anytime
and anywhere in the review. Such concerns were clearly stated in the consent form. Although,
one of the conditions to participate in the survey was the respondent to be 18 years old, there
was no way to find out if any under 18 years were able to participate in the survey

guestionnaire.

Table: Research methodology Summary

Research method (techniques) Research objectives
Survey experience through | Objective one:
descriptive analysis 7o investigate and identify the factors influencing

stuaent’s ntentions to use smart adevices n RV77]

Survey experience Objective two:

through descriptive 7o establish an aaogption moael that can be used to
analysis  (Correlation guide the adoption of smart Devices in RVTTI

Matrix)

Percentage  splitand k-fold  cross | Objective Three:

valiaation techniques 7o evaluate the established model

3.8 Pilot Study
Before conducting the actual study, a pilot study was done to evaluate the established

adoption model. The pilot study entailed a survey conducted on 15 Technical University of
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Kenya students. The institution best exemplified the characteristics of RVTTI as a TIVET
institution. Through random sampling, fifteen students were selected for the study. They were
issued with standardized questionnaires containing the relevant questions for the survey. The
Cronbach Alpha value for the data was found to be 0.965366646 showing that the evidence
was consistent and reliable to reflect the actual study results. The data collected from the
fifteen questionnaires were subjected to statistical analysis to get the summary statistics and
correlation values of different variables. The results indicated that the Perceived mobility
influenced the intention of students to use smart devices as their e-learning tools,
Performance expectancy, Facilitating conditions and inhibiting conditions. Based on the results
of the survey, the pilot study concluded that the conceptual framework had adequately
captured the reality of using Technology in the learning institution. However, the limitation of

having a small sample made it necessary to conduct the real study.
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CHAPTER FOUR

DATA ANALYSIS AND RESEARCH FINDINGS

4.1 Results for objective One

The first objective of this research was to investigate and identify the factors influencing
student's intentions to use smart devices in RVTTI. As such a survey of experienced was used,
where Primary methods of data collection were employed to investigate the existence of the
factors and their relationship. A questionnaire was designed with questions covering the six
variables under investigation. Since the data was primarily qualitative, descriptive measures
were used. As such, the respondents would answer the questions by checking on any of the
five options below each item. These options were Strongly Disagree, Disagree, Neutral, Agree
and Strongly Agree. The detailed responses were rated on a scale of 1 to 5, with one
representing Strongly Disagree while 5 representing Strongly Agree. For the study, 430
questionnaires were issued to the RVTTI Students. As previously suggested, purposive
sampling technique was used to come up with the sample. The research used statistical mode
to find out which value occurred most.

To obtain the consistency and validity of the data collected, the study subjected the results

to statistical analysis, to find the Cronbach Alpha Value. Using the Excel statistical package,
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we obtained the table below. We then generated the value using the formula

Cronbach Alpha Value =1 -(Standard Mean Error +Column Error)
Furthermore, the study used testing methods of regression and correlation to assess the

relationship between the variables.

Anova: Two-Factor Without Replication

SUMMARY Count Sum | Average | Variance
Row 1 12 1079 | 89.91667 | 5728.083
Row 2 12 2280 | 190 5143.455
Row 3 12 844 70.33333 | 3361.333
Row 4 12 445 37.08333 | 6948.447
Row 5 12 80 6.666667 | 268.6061
Column 1 5 394 78.8 13820.7
Column 2 5 394 78.8 96732
Column 3 5 394 78.8 9620.7
Column 4 5 394 78.8 5863.7
Column 5 5 394 78.8 8593.7
Column 6 5 394 78.8 7595.2
Column 7 5 394 78.8 9361.7
Column 8 5 394 78.8 6099.7
Column 9 5 394 78.8 9673.2
Column 10 5 394 78.8 18604.7
Column 11 5 394 78.8 L4477
Column 12 5 394 78.8 141457
ANOVA

Source of Variation | SS lar | MS F /- | Font




value

Rows 2340504 | 4 58512.61 | 10.91148 821E 2.583667
Columns 233E-10 | 11 212E-11 | 3.95E-15 1 2014046
Error 2359492 | 44 5362.481

Total 469999.6 | 59

Anova: Two-Factor without Replication
Using the values obtained in the ANOVA table,
Cronbach Alpha Value=1-(5362.481+58512.61)

The Cronbach's Alpha for the results obtained in the pilot study was 0.908353409. This value

indicated that the internal consistency was excellent

The results of the survey were presented according to each category under investigation. The

primary areas are as follows:

18-24 years 25-28 Years 29-34 years Total
264 79 51 394
67% 27% 7% 100%
hdividual Attributes

Under this category, the study sought to investigate the gender and age of the respondents.

The results from the fifteen respondents are tabulated below:

Male Female Total
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209 185 394

53% 47% 100%

The experience of students in using Smart devices as e-learning tools were captured in the

study and presented in the table below:

Table 4.3 Experience of respondents in using Smart Devices as e-learning tools

Less than 6

Months 6-12 Months 13-18 Months | More than 18 Total
51 130 158 55 15
13% 33% 40% 14% 100%

The results obtained indicated that the age of students was a critical factor influencing the
intention of students to use Smart devices in learning. Notably, the highest number of students
using the gadgets were in the age bracket of 18-24 years. Gender did little to determine the
use of the devices. Regarding the experience, it was noted that between zero to eighteen
months of use, the use of the devices increased with the level of expertise. As such, individual
attributes were essential determinants of students' intention to use smart devices as e-

learning tools.

Table 4.4 Response of students on the other 12 Questions

Strongly Agree | Agree | Neutral | Disagree | Strongly Disagree
% % % % % Total

Question 6 66% 34% 0% 0% 0% 100%
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Question 7 40% 53% 7% 0% 0% 100%
Question 8 27% 60% 13% 0% 0% 100%
Question 9 7% 47% 33% 13% 0% 100%
Question 10 | 13% 60% 20% 7% 0% 100%
Question 11 | 13% 46% 41% 0% 0% 100%
Question 12 | 20% 60% 20% 0% 0% 100%
Question 13 | 27% 46% 27% 0% 0% 100%
Question 14 | 40% 53% 7% 0% 0% 100%
Question 15 | 20% 80% 0% 0% 0% 100%
Question 16 | 0% 33% 40% 20% 7% 100%
Question 17 | 0% 7% 7% 73% 13% 100%

Intention to use smart devices as e-learming tools

To investigate this variable, the respondents were asked whether they intended to use Smart
devices as e-learning tools. The responses, as captured in the chart below indicated that 100%

of them generally, agreed to the question. Notably, 67% strongly agreed while 33% agreed.

Series 1: lintend to use smart devices as e-learning tools.

Percentage

10%

0%
Strongly Agree % Agree % Neutral % Disagree % Strongly Disagree %
Response

Flgure 4.7 Graph showing intention of respondents to use smart aevices as e-learning tools
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Perceived mobility value

The study investigated this factor by asking the students whether the devices allowed them
to accomplish their tasks any place any time. The results indicated that 93% of the students
agreed to this question. Secondly, they were asked if the devices could be moved from one
place to another. They overwhelmingly agreed to this question with 87% response to the
affirmative. Based on these results, the study inferred that perceived mobility value was an

essential determinant of students' intention to use smart devices as e-learning tools.

Perceived Mobility
Series 1: Mobility of my smart device allows me to accomplish tasks quickly - any place, anytime.
Series 2: Using my smart device enables me to study anytime, anywhere (ubiguitous)

70%

60%

40%

Percentage

30%

20%

10%

0%

Strongly Agree % Agree % Neutral % Disagree % Strongly Disagree %
M Series 40% 53% 7% 0% 0%
I Series2 27% 60% 13% 0% 0%
Responses

Flgure 4.2 Chart showing the response of students regaraing the perceived mobility of Smart

aevices

Facilitating condiitions
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As pointed out previously, promoting conditions comprise of factors such as resources,
knowledge, and compatibility of smart devices with e-learning content. To investigate the
variable, the questions were posed capturing the three elements, as shown in the chart. 74%

of the respondents indicated that they had sufficient knowledge to use the devices. 26 % of
the respondents were neutral as to whether they had the requisite knowledge to use the tools.
Regarding the resources, 80% of the students indicated that they had sufficient funds to
facilitate their use of the smart devices. The remaining 20% were neutral as to the availability
of the resources. Additionally, 93% of the respondents affirmed that the smart devices were
compatible with the e-learning content. The remaining 7% were neutral. As such, the study
resolved that facilitating conditions were essential determinants of the students' intention to

use the smart devices as e-learning tools.

Facilitating conditions
Question 9: I have the resources necessary to use my smart device as a learning tool Question 10: I have
sufficient knowledge necessary to use my smart device as a learning tool Question 11: | consider the e-
learning content com

Strongly Agree % Agree % Neutral % Disagree % Strongly Disagree %

Responses
M Series 1 Series2 M Series3

Percentage
N w B (1] o~ ~
£ 2 8 g g ¢

=]
53

Q
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Flgure 4.3 Chart showing the response of students to the questions of facilitating conaltions
Performance expectancy

The study investigated this factor using sub-variables such as knowledge, students'
expectations, time saved and academic performance. The four questions indicated in the chart
were posed to the fifteen respondents. 80% of the respondents agreed that smart devices
had improved their level of knowledge. 74% observed that the tools had matched their
expectations in supporting e-learning. The remaining 26% were neutral. 93% of the
respondents noted that the devices had significantly helped them save their time in learning.
Furthermore, 100% of the students indicated that the tools helped them improve their

academic performance.

Performance ExpectancySeries 1: 1 have improved my knowledge by using my smart deviceSeries 2:
Learning through my smart device matches my expectations Series 3: My smart device helps me to save
my time in learning Series 4:Using Smart devices has he

90%
80%
70%
60%

50%

40%

30%

20%

10% I I

o []

Strongly Agree % Agree % Neutral % Disagree % Strongly Disagree %
Responses

Percentage

W Series 1M Series2 M Series3M Series4

Flgure 4.4 Chart showing the response of students regaraing their performance expectancy in
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using the smart aevices as e-learning tools
Inhibiting conditions

The study investigated two inhibiting conditions namely: lack of sufficient resources and
necessary knowledge to use smart devices as e-learning tools. The two questions posed to
the respondents corresponded to these sub-variables. As indicated in the chart, a significant
number of respondents reported that devices were so costly that they found it difficult to
afford and use them. This portion represented 33% of the respondents. 27% disagreed that
they lacked the resources to purchase the devices. As such, it was evident that the cost of
the methods and availability of resources are significant inhibiting factors to the adaptation of
the methods as e-learning tools. 86% disagreed with the question that they lacked sufficient
knowledge on the use of the devices. Only 7% agreed that they lacked the requisite
knowledge to use the devices effectively. Therefore, inhibiting conditions played a part in

influencing the students' intention to use the methods as e-learning tools.
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Inhibiting conditionsSeries 1: The cost of acquiring Smart devices is high and bars me
from using the devices for learningSeries 2: | do not have requisite knowledge to use
Smart devices for my e-learning

70%
60%
50%

40%

Percentage

20%

10%

- [ [ -I

Strongly Agree % Agree % Neutral % Disagree % Strongly Disagree %

Responses

W Series I Series2

Flgure 4.5 Chart showing the response of students to the questions regaraing the inhibiting

conaltions

The data collected for the study was subjected to the MS Excel to obtain the descriptive
analysis results. As mentioned, a total of 430 questionnaires were submitted to the students.

Out of these, 394 of the questionnaires were used for analysis. In the questionnaires, the first
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five questions focused on general questions and individual attributes. The last 11 questions

focused on the different variables under investigation in the study. The summary statistics in

form of percentages, are shown below:

Agree Disagre | Strongly Disagree

Strongly Agree % | % Neutral % | e % % Total
Question 6 | 66% 34% 0% 0% 0% 100%
Question 7 | 40% 53% 7% 0% 0% 100%
Question 8 | 27% 60% 13% 0% 0% 100%
Question 9 | 7% 47% 33% 13% 0% 100%
Question 10 | 13% 60% 20% 7% 0% 100%
Question 11 | 13% 46% 41% 0% 0% 100%
Question 12 | 20% 60% 20% 0% 0% 100%
Question 13 | 27% 46% 27% 0% 0% 100%
Question 14 | 40% 53% 7% 0% 0% 100%
Question 15 | 20% 80% 0% 0% 0% 100%
Question 16 | 0% 33% 40% 20% 7% 100%
Question 17 | 0% 7% 7% 73% 13% 100%

Based on the percentages of the students who agreed to the questions posed, the study

observed that all the variables being investigated had an impact on the intention to use the

smart devices for e-learning. As such, the intention to use the smart devices as e-learning

tools was positively influenced by the perceived mobility, presence of facilitating conditions,

and high performance expectancy. On the other hand, inhibiting conditions were an impediment

to the use of the devices by the RVTTI students.

4.2 Results for Objective two

The second objective of this study sought to establish an adoption model that could be used

to guide the adoption of smart Devices in RVTTI The model was established through

association analysis of the variables. The primary technique used was correlation analysis.
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The values obtained for each of the independent variable were regressed against those for
the dependent variable. The correlation values were obtained between the variables as

follows:

Strength of Relationship between the intention to use smart devices and independent

variables

As mentioned, regression analysis was applied to assess the relationship between the
variables of study. To establish the power of the relationship between different variables, the
study used the correlation function and obtained the following results. Each table shows the

correlation r between the user intention and the respective independent variable:

Correlation between the user intention and Mobility of Smart devices

Column 7 column 2
Column 1 1 1
Column 2 0.82172 1

The correlation matrix above was obtained from Ms. Excel analysis. After

running the correlation analysis, the study obtained the R-value of 0.82172

Correlation between the user intention and Ubiquitousness of Smart

devices

column 7 Column 2
Column 1 1 1
Column 2 05976 1
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This correlation matrix shows a fairly strong positive relationship between the intention to use

smart devices for e-learning and the ubiquitousness of the devices.

Correlation between the user intention and Availability of resources to facilitate the use of

Smart devices

columnn 7 colurmn 2
Column 1 1 1
Column 2 0 1

This correlation matrix showed zero r value. This means that availability of resources had no

effect on the intention of the students to use the smart devices.

Correlation between the user intention and Sufficient Requisite knowledge of Smart devices

Column 7

column 2

Column 1

1

1

Column 2

0.316228

1

The correlation value between the user intention and sufficient requisite knowledge is 0.316.

This makes the sub-variable to be significant to the adoption model.

Correlation between the user intention and the fact that smart devices allow students
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improve their knowledge

column 7

Column 2

Column 1

1

1

Column 2

0.16855

1

The correlation matrix shows an R-value of 0.16655 between the user intention and

improvement of knowledge, by the students.

Correlation between the user intention and the fact that smart devices allow students

improve their knowledge

colurnn 7 colurmn 2
Column 1 1 1
olumn 2 0.456435 1

The correlation matrix shows a fairly strong positive degree of relatedness between the user

intention by the students, and the improvement of knowledge through smart-devices.

Correlation between the user intention and students' met expectations

Column 7

column 2

Column 1

Column 2

0.559017

The correlation matrix from Ms. Excel shows that students’ met expectation was one of the

determinants of their behavioral intention to use the devices. As such, performance
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expectancy was a significant factor.

Correlation between the user intention and time saving by students

Column 7 column 2
Column 1 1 1
Column 2 0.82172 1

The correlation between the intention of students to use the smart devices and the time
saving by the devices was 0.82172. This implied that their decision strongly depended on

whether the devices would significantly save their time.

Correlation between the user intention and improved academic performance

Ccolumn 7 column 2
Column 1 1 1
Column 2 0.484123 1

Based on the R-value in this matrix, there was a moderately positive relationship between

improved academic performance and the intention of the Students to use the smart devices.
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Correlation between the user intention and Lack of sufficient Knowledge

Ccolumn 7 Column 2
Column 1 1 1
Column 2 -0.49386 1

The correlation matrix shows that there was a relatively weak negative relation between the

user intention by the students and lack of sufficient knowledge.

The correlation results indicated that there was a healthy positive relationship between the
intention to use smart devices and their mobility, with the R-value of 0.8217. The correlation
between user intention and time saving by students was found to be 0.82, indicating a healthy
positive relationship. The plan to use smart devices had a reasonably strong correlation with:
Ubiguitousness of Smart devices (0.5976), met expectations (0.5590) and Improved academic
performance, (0.4841). Additionally, there was a weak correlation between the student's
intention to use the devices and Sufficient Requisite knowledge of Smart devices (0.3162),
Compatibility of Smart devices with e-learning content (0.16855). However, there was no
relationship between the intention to use the tools and the Availability of resources to
facilitate the use of Smart devices, as indicated with the R-value of zero. Furthermore, the
plan to use smart devices as e-learning tools had a negative relationship with Lack of

sufficient Knowledge (-0.49386) and (Non-affordability of the smart devices -0.43853)

From the correlation analysis, it was evident that other variables, then inhibiting conditions

affect the intention of students to use the methods as e-learning tools.
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The correlation r for inhibiting conditions was -0.493. The r value for Perceived Mobility value,
Facilitating Conditions, and Performance Expectancy were 0.82, 03162 and 0.4928
respectively. Based on the association analysis results presented, the adoption model was

developed. The model is as shown below:

INHIBITING
CONDITIONS
049386
PERCEIVED MOBILITY
VALUE 0.821
FACILITATING 03142 INTENTION TO USE SMART
CONDITIONS — [ DEVICES AS E-LEARNING TOOLS
0559
PERFORMANCE
EXPECTANCY

Figure 4.6 Adoption model used for adoption of smart devices as e-learming tools

4.3 Results for Objective three

The data collected was subjected to the WEKA machine learning tool, to test the validity of
the model. The data in excel were preprocessed and tranformed to clv format, compatible

with the software. Using the explorer option of the Weka window, the clv file was loaded as

follows:
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&4 Weka Explorer

Preprocess | C\assifyl Clusterl Associatel Select artributesl Visuahze|
I Open file... l I Open URL... l I Open DB... l I Generate... l [ Undo l [ Edit.. ] [ Save... ]
Filter
Resample 5121000 Apply
Current relation Selected attribute
Relation: Model Validation-weka.filters.unsupervised.instance.Resample-51-2100.0 Name: Question Type: Nominal
Instances: 12 Aftributes: 5 Missing: 0 (0%) Distinct: 6 Unique: 1 (8%)
s No. Label Count
[ Al l I None l I Tnvert ] [ Pattam l 1| Quesfion & 0 4
2| Question 7 2 T
3| Question 8 2
Ho. Name 4| Question 9 1
5| Question 10 3 =
2,/ |Strongly Agree 6| Question 11 0
3\ Agree 7| Question 12 0
4] |Disagree 8| Question 13 1 R
5/ _Strongly Disagree 9| Question 14 0
10| Question 15 2 e
11l Anactian 18 W]
Class: Question (Nom) ¥ Visualize All
3
H i H i
1
1 0 1 0 1 0
Status

0K Wxﬂ

Flgure 4.7. The Weka exporer window showing the preprocessed data

Evaluation of the generated model was done using k-fold cross validation. Two folds were
used, implying that 50% of the data was used as test set while the remaining 50% used as
trainning set. The test used the ANativebayes classifier. When the preprocessed data

classification was done, The classification output window was displayed as shown below:
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Weka Explorer

Preprocess‘ Classify | Cluster | Associate | Select attr\butesl V\sua\ize|

Classifier
NaiveHayes

Test aptions

() Use training set
() Supplid test set Set
) Crossvalidation  Folds 2

() Percentage split % 66

I More options... ]

Classifier output

(Nom) Question v

Result list (right-click for options)

Stop

09:28:11 - bayes.NaiveBayes

09:28:47 - bayes.NaiveBayes

=== Run information ==

| »

Scheme:weka.classifiers.bayes.NaiveBayes
Relation: Model Validation-weka.filters.unsupervised.instance.Resample-31-2100.0
Instances: 12
Attributes: 1
Question
Strongly Agree

m

Lgree

Disagree -
Strongly Disagree
Test mode:2-fold cross-validation

=== (lagsifier model (full training set) ==
Nzive Bayes Classifier
Class

Question & Question 7 Question &
(0.04) (0.13) (0.13)

Queation 9 Question 10 (uestion 11 (ueation 12 (uestion 13 (ueation 14 Question 15 Queation 16 (
(0.04) (0.17) {0.04) (0.04) (0.08) (0.04) (0.13) (0.13)

Attribute

Strongly Agree
mean 0 158 9.8 0 63.2 0 0 9.8 0 £3.2 i
std. dev. 5.2667 5.2667 5.2667 5.2667 5.2667 5.2667 5. 2667 5. 2667 5.2667 5. 2667 5.2667
weight gum 0 2z 2z 0 3 0 0 1 0 2 2
precision 3.6 3.6 3L.6 3L.6 3L.6 3L.6 1.6 1.6 1.6 1.6 3.6

Agree
zen 0 20 210 0 210 0 t 184 t EEH 138
£l dev. TEEET L6661 T.EEET 66T LEEET  T.66ET L6661 T.EEET  T.E6ET T.EEET  T.edT T
{ Il | )

Status
0K

[ | g

Figure 4.8 The classification outout

Evaluation of the model:

To evaluate the model, the three sections of the classification output were interpreted. These

sections are the summary, the correctly classified instances and the confusion matrix. Under

the summary, the number of correctly classified instances are indicated. Out of twelve

instances, eleven were correctly classified, representing 91.6%. 8.3% of the instances were
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incorrectly classified. Even though correct classification could not be used to conclude the

validity of the model, it was a sign of a good model.

Another significant information under the summary is the Kappa statistic. In our case, the value
was 0.8974. This value implied that one would have an 89.74 chance of choosing correctly if
they selected an instance at a random. Moreover, this value shows that the classification was

accurate, hence a high likelihood of having a correct model.

The ‘Detailed Accuracy by Class' is another, equally important section in the classification
output. Under this section, the TP (True Positive) Rate has a weighted average value of 0.916.
This indicated that 91.6 percent of the items were correctly classified into the right classes.
The FP (False Positive) Rate of 0.017 indicated that an insignificant percentage of items were
classified in the wrong classes. Besides, the values for Precision and Recall were 0.8671 and
0.916 respectively. Since the values were higher than 0.5, the classifier was relatively
accurate. The F-Measure value of 0.883 is the harmonic mean of the Precision and Recall
values. The ROC area is a measure of accuracy. In our case, the value was 0.947. This implied

that the classifier was highly accurate.
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Based on these indicators, the study concluded that the model developed was valid.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Summary

This chapter presents the summary, conclusion, and recommendation of the study. The
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objective of the study was to investigate and identify the factors influencing student's
intentions to use smart devices as e-learning tools among the students in RVTTI. The findings
of this study were consistent with those of Venkatesh et al (2012) that numerous factors
were influencing the intention to use smart devices. Both the previous study and this study
indicated that Performance Expectancy positively affected the intention of students to use
the smart devices, Perceived Mobility value, Confirmation, and Satisfaction. Other studies also
suggested that facilitating conditions such as availability of resources and requisite knowledge
had a positive influence on the student intends to use the devices for their learning activities in
TVET institutions. Empirical studies had, however, not been clear on the effect of individual
attributes and inhibiting conditions on the user intends to use the devices. This study

established that inhibiting factors also played a vital role in determining the use of the tools.

Other studies conducted previously included those of Huang et al. (2007) and Venkatesh et al
(2012) which focused on acceptance on technology on other areas. Their findings were in
tandem with those of this study. In particular, perceived mobility and performance expectancy

had a positive influence on the user intention.

Another aim of the study was to establish an adoption model to guide the adoption of the
Smart Devices as e-learning tools in RVTTI. The adoption model created incorporated four
factors namely: Perceived Mobility Value, Facilitating Conditions, Performance Expectancy,
and Inhibiting conditions. Furthermore, the model had several sub-variables which include
ubiquitousness of the devices, availability of resources, sufficient requisite knowledge, time-
saving, academic performance as well as the cost of the smart devices. All these factors

influence the intention to use the tools to varying degrees.
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The second objective of the study was to evaluate the established model. To meet the goal,
the collected data were subjected to statistical analysis of correlation and descriptive
statistics. The investigation found that each of the variables influenced the intention of
students to use the devices. Using correlation analysis, the study inferred that mobility of the
tools and their ability to save time made the students want to use the devices more. The
correlation value for the two variables was 0.821 and 0.82 respectively. Furthermore, there
was a relatively strong positive correlation between the intention to use the devices and
Ubiquitousness of Smart devices met expectations, and Improved academic performance. The
correlation r between the user intention and the three variables were: 05976, 05590 and
0.4841 respectively. Requisite knowledge about the smart devices and their compatibility with
the e-learning content also influenced the intention of the students to use the gadgets.
However, non-affordability of the tools and lack of sufficient knowledge were negatively

related to the intention of the students to use the devices.

The study also sought to evaluate the established model. After identifying the factors
affecting the intention to use devices for e-learning, it evaluation of the model's validity was

vital. Through the k-fold cross validation, the study observed that the model was valid.

5.2 Conclusion

The am of the study was to investigate and establish various factors that influence the
intention of the students in RVTTI to use smart devices as e-learning tools. The study
concluded that Perceived Mobility of the devices, performance expectancy, Facilitating
Conditions and Inhibiting conditions influenced their intention to use the devices. The survey

concluded that students would continue to use smart devices for e-learning is they could use
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them at any place and any time. The correlation between the user intention and the mobility is
0.821, which showed a healthy positive relationship. They would use the devices if they

considered them to be ubiquitous to their e-learning activities.

The study also concluded that the students would consider using the devices if they would
save time by using them. This conclusion was based on the high positive degree of
relatedness between the intention and the ability of the devices to help the students save
their time in learning. Furthermore, the students would continue using the tools if their
expectations were met. The correlation between the user intention and met expectation was
05590, which was a relatively substantial degree of relatedness. Other than their met
expectations, the study concluded that the students would use the devices if they aided them
to improve their academic performance. Based on the descriptive statistics, 93% of the
students who participated in the survey indicated that the smart devices enabled them to
improve their academic performance. However, the report observed that the availability of
resources to facilitate the use of the smart devices is an insignificant factor in determining the
user intention. Additionally, the survey concluded that the costliness of the smart devices and
lack of requisite knowledge to use them for e-learning was negatively correlated to the user
intention. Based on the descriptive statistics, 86% of the respondents disagreed that their lack
of sufficient knowledge prevented them from using the devices. Furthermore, they were

almost indifferent as to whether the machines were so costly that they could not afford.

Regarding the second objective of the study, the study concluded that the adoption model
incorporated the factors investigated by the survey. The adoption model contains the user

intention as the dependent variable and Perceived mobility, performance expectation,
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facilitating conditions and inhibiting conditions as dependent variables.
5.3 Contributions of the study

The study contributed to the existing knowledge on adoption and use of technology by
improving on the existent models. The models which were improved include: Technology
Acceptance Model (TAM) Unified Theory of Acceptance, the Usage Technology model
(UTAUT) and Expectation-Confirmation Theory (ECT). Both the TAM and UTAUT model
focused on the adoption of a new technology. The study extended these models by
incorporating the post-acceptance use of the technology. As noted, students in TIVET
institutions had already acquired some devices and were already using them. The study
therefore described the factors which contributed to their intention to continue using the
devices. The study also introduced some variables which were missing in the previous models.
The variables introduced were the individual variables and inhibiting conditions. Under the
inhibiting conditions, the study specified limited knowledge and resources as the main aspects
influencing the use of the Smart Devices in e-learning. The variable was relevant because
most of the students came from low-income homes where they could not afford the devices.
Furthermore, the ICT infrastructure in the country was still developing, and thus limited

knowledge was another important factor.

In the previous studies, some vital factors affecting the use of the smart devices were not
statistically significant. Aziz observed that “Effort Expectancy, Social Influence, Facilitating
Conditions and Hedonic Motivation” (2015) were not statistically significant. This study
therefore investigated these factors in the RVTTI setting and observed that they were

significant. Performance expectancy, inhibiting conditions, perceived mobility, and various
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facilitating conditions were found to be influencing user intention in adoption of smart devices

as e-learning tools.

5.4 Policy Recommendations

Based on the findings of the survey, the study made the following recommendations:

Firstly, the learning institution had to customize their e-learning content to ensure that it was
compatible with the smart devices. This move by the institution would ensure that the tools
were user-friendly to the students. As such, it would influence more students to acquire and

use the devices to improve their learning.

Secondly, the institution would train the students on how to effectively use the smart devices.
As mentioned previously, some students indicated that they do not have sufficient requisite
knowledge on how to use the tools. As such, they cannot get the best from the devices. Using
them effectively will help them improve their academic performance and meet their

educational goals.

Thirdly, the government would subsidize the devices to make them affordable to the TIVET
students. As noted, the institutions help to equip the students with technical skills to improve
their employment prospects, as well as prepare them for self-employment. The survey on
RVTTI students indicated that some students find the devices costly. The government,
through the Ministry of Education, Science and Technology would set aside some funds to
subsidize the products. By making them affordable, all students would acquire them and

improve their learning in technical institutions.
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Recommendation for future study

Future studies can incorporate larger sample to create findings that are representative of the
population. As noted, this study used non probability samples due to the constraint of time
and resources. Future studies should focus on more users and higher education scholars to

get a general view of the use of the devices for e-learning.

Furthermore, future studies could investigate the aspects of age and gender, which were
narrowly addressed by this study. The underlying assumption was that the range in the age of
students was narrow. As such, it was statistically insignificant during the study. By
investigating these variables, the studies can cover many areas, other than the technical

institutions.
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Appendix 1 (Proposed Timeline)
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Task no | Task Name Planned start Date Planned end date
Conceptualization/

1 Problem description January March

2 Understanding the Data | March April
Data collections/ Data

3 Preparations April June

4 Creations of models June July
Evaluation  of  the

5 models July August
Evaluaton  of  the

6 models August September

7 Documentation September November

Appendix Il

Gantt chart
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Documentation

Evaluation of the models

Creations of models

Data collections/ Data Preparations

Understanding the Data

Conceptualization/ Problem descriptio
n

W Planned end Date
W Planned start date

Appendix |l

Expenses
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Components Descriptions Costs (ksh)

Proposal Writing Literature research and review in libraries, | 5000.00
internet services, stationery
(Photocopy, note pads, clip board, pens and

typesetting )

Data Collection Investigator's Expenses
e Travelling expenses 10000.00
e Accommodation 15000.00
e Food and Drinks 5000.00
e Printing and photocopying 5000.00
e Permits 1000.00
Thesis writing Stationery expenses
e Printing cost 1000.00
e Photocopying cost 500.00
e Bindery costs 800.00
Totals 48300.00

Appendix 4. Questionnaire questions
Please check the appropriate option in the following questions: Only check one response in

every question.
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A. GENERAL QUESTIONS REGARDING DEMOGRAPHICS OF RESPONDENTS

1)

DEPARTMENT TICK
Information Communication Technology Department ( )
Building & Civil Engineering ( )
Business and Development Studies ( )
Electrical & Electronic Engineering ( )
Mechanical & Automotive Engineering ( )
Medical and Biological Sciences Department ( )
Pharmacy and Chemical Science Department ( )
Hospitality & Dietetics Management ( )

2) Do you use smart devices your e-learning? (Note: you should be a student at RVTTI in

order to take part in the survey)

Yes () No( )
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B. INDIVIDUAL ATTRIBUTES
3) Indicate your suitable age group?

Less than 18 ( )

18-24 ( )
25-28 ( )
29-34 ( )

Older than 35 ( )

4) What is your gender?

Female ( ) Male ( )

5) How long have you used Smart learning devices as e-learning tools?

Less than 6 Months  ( )

6-12 Months ( )

13-18 Months ( )

More than 18 Months ( )

C. INTENTION TO USE SMART DEVICES AS E-LEARNING TOOLS

6) lintend to use smart devices as e-learning tools.

Strongly Disagree () Disagree () Neutral ( ) Agree ( ) Strongly Agree ( )

D. PERCEIVED MOBILITY VALUE
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7) Mobility of my smart device allows to accomplish tasks quickly - any place, anytime.

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ( )

8) Using my smart device enables me to study anytime, anywhere (ubiguitous)

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ( )

E. FACILITATING CONDITIONS

9) I have the resources necessary to use my smart device as a learning tool
Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()
10) I have sufficient knowledge necessary to use my smart device as a learning tool
Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()
11) | consider the e-learning content compatible with the smart devices.

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()
F. PERFORMANCE EXPECTANCY

12) I have improved my knowledge by using my smart device

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ( )
13) Learning through my smart device matches my expectations

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ( )

14) My smart device helps me to save my time in learning
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Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()

15) Using Smart devices has helped me improve my academic performance

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()

G. INHIBITING CONDITIONS

16) The cost of acquiring Smart devices is high and bar me from using the devices for learning
Strongly Disagree () Disagree ( ) Neutral ( ) Agree ( ) Strongly Agree ( )

17) I do not have requisite knowledge to use Smart devices for my e-learning

Strongly Disagree () Disagree ( ) Neutral ( ) Agree( ) Strongly Agree ()
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