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ABSTRACT

Information and Communication Technology (ICT) is an umbrella term that covers all
technologies in retrieving and communicating information and it has turned the world into a
global village enabling the compression of time and space. This circumstance has led to a
paradigm shift in higher education of Sri Lanka in an effort to capture ICTs to a large extent, as it
is the foremost important method to create a technology-equipped generation as effective users
of ICTs to cope with the present job market demands. However, literature reveals a lack of
sufficient interest in individual use and acceptance of ICTs among Sri Lankan university
students. Many researchers in other countries have studied and proposed theories and models on
individual use and acceptance of technologies to facilitate predicting individual user behavior
with technology over a rapid change in both technologies and their environments. Each theory or
model consists of different sets of determinants and moderators exclusive to their own countries.
It is therefore questioned whether these theories and models can be used in outside contexts,
especially in countries like Sri Lanka. Many researchers have also found that individual cultural
values have a strong contextual influence on individual use and acceptance of ICTs. Therefore,
the current research aims at proposing a parsimonious and a robust model, which best describes
the individual use and acceptance of ICTs among university students in Sri Lanka with the
intention of promoting usage and future acceptance. The research study involved a combination
of positivist and phenomenological inquiries that led to the use of qualitative and quantitative
approaches. The design of the study consisted of two main phases: the exploratory study and the
main study. The exploratory study was carried out to check the feasibility of the research and the
main study, tested the conceptual model using structured questionnaires from 1681 of university
students. Statistical analysis methods and Structural Equation Modeling were employed with
SPSS version 21 with AMOS to analyze data. The model developed, ICT Use and Acceptance
Model (ICTUAM), was finalized with an excellent model fit. Performance expectancy and
facilitating conditions are the determinants which describe the current ICT usage behavior and
the performance expectancy, effort expectancy, social influence and current usage behavior play
important roles in determining the behavior intention to future use of ICTs.
Masculinity/femininity moderated the relationship between performance expectancy and current
usage behavior. Power distance moderated the relationship between performance expectancy and
the behavior intention to future use of ICTs. The relationship between the social influence and
behavior intention to future use of ICTs was moderated by the main subject stream,
masculinity/femininity, individualism/collectivism and uncertainty avoidance.

Individualism/collectivism moderated the relationship between effort expectancy and behavior
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intention to future use of ICTs. The model is a useful tool to suggest strategies to improve the
use and acceptance of ICTs to gain skills and thereby contribute to accrue higher dividends for

the individuals as well as the society as a whole.
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CHAPTER 1

INTRODUCTION TO THE STUDY

1.1 INTRODUCTION
This chapter provides an overview of the study. It initially presents the background to the study
in detail. Then the problem statement explains why an analysis of the use and acceptance of ICTs
by university students is needed in the Sri Lankan context. It also presents the theoretical
perspectives, a brief review of the past studies, research aim and objectives, significance and
scope of the study, originality of the research, operational definitions, methodology, contribution

and the structure of the thesis.

1.2 BACKGROUND OF THE STUDY
Studying the environment of an individual's use of information technology has been a goal of
Managing Information Systems (MIS) research since the mid-1970s, when organizations and
researchers found that the adoption of novel technology was not living up to expectations
(Compeau & Higgins, 1995). Therefore, technology adoption is now one of the most mature
streams specifically in Information Systems research (Vessey, Ramesh, & Glass, 2002;
Venkatesh, Morris, Davis, & Davis, 2003; Straub & Burton-Jones, 2007; Brown, Dennis, &
Venkatesh, 2010). Two other major disciplines have also contributed to the development of
models and theories addressing technology use, future acceptance and adoption: Psychology and
Sociology. These disciplines focus on technology use and acceptance behavior, whereas
Information Systems focuses on systems’ characteristics in relation to technology acceptance.
One of the benefits of such maturity is the availability of frameworks and models that can be

applied to the study of relevant emerging problems.

ICT can be defined as a “diverse set of technological tools and resources used to communicate,
to create, disseminate, store, and manage information” (Blurton, 1999). These technologies
include computers, the Internet, broadcasting technologies (radio and television), and telephony
(Tinio, 2002). While the older technologies such as the radio and television are now given less
attention, computers and the Internet have become more prominent. However, the most
prominent mechanism is the smart phones which couple wireless networks and mobile
communications with personal computing devices and present new means for the 21% century
technological revolution. Therefore, computer application software and the Internet application

tools and resources used to communicate, and to create, disseminate, store, and manage
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information which access via desktop computers, laptop computers, the Internet enabled smart
phones and other handheld devices is considered as ICTs for the current study and their current

use and future acceptance is examined.

ICT adoption is therefore often studied in various contexts; their use, future acceptance, factors
affecting their use and acceptance etc. With the ongoing development of ICTs and the
diversification of the fields it affects, various theoretical studies have been carried out in order to
ensure a better understanding of its diffusion, adoption, usage and acceptance (Rogers, 1983;
Davis, 1989; Taylor & Todd, 1995; Venkatesh & Davis, 2000; Venkatesh et al., 2003; Wang,
Wu, & Wang, 2009). As such, technology acceptance research is a constantly developing field,
as new technologies keep evolving all the time. Therefore, the same studies may not be relevant
as they will not be constant across time and in different contexts.

According to the literature review, there has been very little effort to investigate the use and
acceptance of ICTs from a theoretical perspective in university settings. Due to the non-
availability of such specific studies, especially in Sri Lanka, the current research aims to fill this
gap by examining the use and acceptance of ICTs of university students, while at the same time
developing a parsimonious and a robust model which can best describe the use and acceptance of

ICTs by university students in the Sri Lankan context.

1.2.1 ICT background
ICTs have quickly become a crucial part of our global society and is dramatically transforming
the world, facilitating innovation and productivity increases, connecting people and
communities, and improving standards of living and opportunities across the globe (Dutta &
Mia, 2011) enabling the compression of time and space. This circumstance has led to a paradigm
shift in education capturing ICTs in a large degree, as it is the foremost important method to
create a technology equipped generation (Aryasinha, 2002; Godamanna & Jayamaha, 2013).

1.2.1.1 ICT evolution of Sri Lanka
Sri Lanka has a long history of ICT development, beginning with the formulation of the National
Computer Policy for Sri Lanka (COMPOL) in 1983 which identified key areas of development
in the use of computers. Then the Computer and Information Technology Council of Sri Lanka
(CINTEC), which later became the Council for Information Technology was established in 1984
in the Ministry of Higher Education and Information Technology Development on the
recommendations of CINTEC. This was entrusted to make policy recommendations regarding
ICTs use in the country and monitor developments and achievements. Later, under the ICT Act
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No. 270f 2003 the CINTEC was transferred to the Information and Communication Technology
Agency of Sri Lanka (ICTA). ICTA was established to set out the e-Sri Lanka vision to harness

ICT as a lever for economic and social advancement.

The first attempt of Sri Lanka in ICT adaptation occurred in 1960’s (Aryasinha, 2002). As
Ranasinghe (2004) highlighted, the ICT adaptation took place at a very slow speed in its first
phase and limited IT facilities were available only in selected government institutes such as the
Department of Census and Statistics. The process has further accelerated since 1991 after the
establishment of Sri Lanka Telecom (SLT). The Internet access on a commercial basis became
available in Sri Lanka for the first time in 1995 (Reddi & Sinha, 2004). SLT initiated its Internet
service facility in 1996. Thereafter Private Internet Service Providers (ISPs) emerged and there
were about 4 fixed line ISP operators (1 ADSL, and 3 WIMAX) and 4 mobile broadband
operators (HSPA — 3G+) by 2012 in Sri Lanka (Amarasinghe, 2012). Computers were used
widely in the private sector for business applications with varying degrees of Internet
connectivity and speed (Reddi & Sinha, 2004). The present ISPs cover a broad geographical
area, and the Internet and e-mail with good connectivity are available. As a result, Sri Lanka has
increased the Internet penetration to 11.8% by December 2011, with an estimated 2.5 million
Internet users. About 13% of the population aged 5 to 69 years has used the Internet facility at
least once during the last twelve months (Statistics Sri Lanka, 2009). The urban sector, where the

facilities are commonly available, shows a higher use of the Internet than the non-urban sectors.

At the same time, computer ownership at household level has increased rapidly in Sri Lanka.
According to the Statistics Sri Lanka (2009), the household computer availability in the urban
sector is 23.6%, where a computer is available in one out of every four households and it is much
higher than in the rural sector which is 9.2% and the estate sector at 3.1%. However, the rural
sector shows a higher percentage of acquisition from 2005 to 2009 with 75% than the urban
sector with 66%. Even though, as mushrooming computer vendors and training centres increase,
computer usage is spreading all over the country, there exist significant differences in computer
awareness across the sectors. The highest computer awareness of 60% is reported from the urban
sector households and the lowest awareness of 15.8% is reported from the estate sector.
Moreover, there exists a heightened urban/rural disparity with respect to access to the computer

and the Internet in Sri Lanka, and public Internet facilities are also limited.

The programs planned under e-Sri Lanka vision aspire to encourage Sri Lankan citizens to

exploit ICTs. The overall situation for ICTs in Sri Lanka has visibly improved within the last two
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decades. The Internet usage has grown steadily in Sri Lanka in the recent past. According to the
“Internet world stats: Usage and population statistics (2011)”, there were 1,776,200 Internet
users as of June, 2010 representing 8.3% of the population. According to the ICT market
analysis (2008), the total number of Internet users in Sri Lanka expanded at a growth rate of
40.2% during 2004-2007. Sri Lanka is in the 5" place among the countries that progressed in
computer literacy and ICTs within a very short period in the Asian region. Accordingly, during
the last five years the computer literacy in the country has increased from 4% to 30%. However,
this percentage for Sri Lanka is still low. It seems that Sri Lanka is far behind the rest of the
world in ICT penetration (11.8% at December 2011) despite most of the population being able to
read and write. Researchers have identified that the concentration and utilization of ICT facilities
in the rural sector is extremely low as compared to many developed and developing countries,
Sri Lanka’s level of ICT utilization is relatively low (Ranasinghe, 2004; Satharasinghe, 2004;
Gunawardana, 2005; Gamage & Halpin, 2007; Palagolla & W.ickramarachchi, 2009). As
researchers emphasized, in comparison with the rest of the world, Sri Lanka is still not a heavy
user of ICTs. Overall, the growth of ICTs in Sri Lanka has been slow and uneven and is
concentrated mainly in urban areas. However, there exists a wide expansion of ICT
concentration in all aspects of the country in recent times contributing to Sri Lanka’s march
towards an information economy and a knowledge society. It is clear that ICTs are becoming

more and more important in all aspects of the country.

1.2.1.2 ICTs and education in Sri Lanka

Education system of Sri Lanka is primarily a national system. Sri Lankan national education is
free at all levels from kindergarten to first degree at the university level and free textbooks are
also provided to all students. The school system of Sri Lanka consists of public/state schools,
Pirivenas (the educational institutes where Buddhist monks receive their education) and
private/international schools. The medium of instruction in state/public schools is Sinhala or
Tamil and it is English in the International schools. English has also been introduced as the
language of instruction at secondary level in some state schools recently. English is the second
language in the country, and all students should learn English from Grade three to G.C.E
(Advanced Level).

The integration of ICTs in secondary education was initiated in Sri Lanka in 1980s by the Sri
Lankan government. Proactive government support and funds from international donor agencies
enabled Sri Lanka to successfully implement the vision. As a start, computers were provided to

some schools in 1984 to familiarize and encourage school children in the use of ICTs. Later on
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Computer Resource Centers (CRCs) were established in 1994 in some schools with the support
of Asian Development Bank (ADB) to provide basic computer literacy to students during their
vacations once they had taken the GCE Ordinary-Level and Advanced-Level examinations, and

after they had left schools.

The Ministry of Education (MoE) of Sri Lanka has endeavored to fully utilize ICTs in secondary
education since Sri Lanka is still lagging behind in integrating ICTs when compared to other
middle income countries. Although it introduced ICT as a subject at the GCE (O.L) in 2001
under a national policy approved in 2001 (Ministry of Education, 2007), ICT education in Sri
Lanka does not still seem sustainable as compared to other Asian countries (Edirisuriya, 2006).
Further developments in this scenario were taken with support from the World Bank and ADB.
Four hundred ICT Centers in schools were established in 2001-2004.

In the year 2006 SchoolNet service was established under the ADB funded project of Secondary
School Modernization with the aim of providing Web portal Internet access to 1000 schools, 120
educational institutions (Palagolla & Wickramarachchi, 2009; Pasqual, 2009). Then 1006
Computer Learning Centers (CLCs) were established by 2006 and at present action is being
further taken to expand these to enhance teaching and learning through ICTs in secondary

schools in Sri Lanka.

However, successful integration of ICTs in Sri Lankan secondary schools has been challenged
and its use seems minimal due to inadequacy of teacher training programs, poor English
language proficiency among school teachers, lack of connectivity especially in remote, rural, and
disadvantaged areas, lack of teacher guides, resource books, and model question papers to
support the curriculum and finally a lack of awareness due to poor attitudes (Palagolla &
Wickramarachchi, 2009). But the Sri Lanka Country Plan for ICT education attempted to address
this issue in a soluble way so as to establish ICT infrastructure for all Sri Lankan schools, to
empower teachers with necessary skills of ICT, to supplement educational digital content for all
the subjects of Primary/Secondary curricula (“Country plan for ICT education in Sri Lanka,”
2007). Further, 1000 schools have recently been identified for infrastructure development.

Sri Lankan education system has been designed for students to enter conventional universities
after successful completion of secondary education. There are 15 conventional universities in
the country. The first university, the University of Ceylon was established in 1942 and it was
sited in two locations (Peradeniya and Colombo) until the University of Colombo became an

independent university in 1968 and the latest one is the Uva Wellassa University (2005). Entry to
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Sri Lankan national universities is highly competitive, except in the case of the Open University.
A small percentage of the relevant age group gets this chance as compared with the percentages
in other countries with respect to the total population in the country. Almost all the courses in the
fields of Science, Engineering and Medicine are conducted in the English medium in
conventional universities, and the courses in other Faculties are generally are conducted in all
three languages Sinhala, English and Tamil. Undergraduate students should qualify in the
English language and they are required to get through English language examinations at
specified levels to obtain degrees. The English Language Teaching Units (ELTUS) have been set

up at all universities to conduct English language programs for academic purposes.

However, Sri Lankan education processes are becoming increasingly technology-intensive and it
poses a future challenge for education (Aturupane, 2008). Having identified the importance of
ICTs in this scenario, the Government of Sri Lanka under the National Policy on IT has taken
several initiatives to enhance access to ICTs in the university education system. These intended
to provide IT awareness to all undergraduates, establishing Wide Area Networks (WAN) in all
conventional universities, providing the Internet access to all, and introducing ICT courses.
These are being implemented in all universities of the country, at various levels. The Lanka
Education and Research Network (LEARN) is the National Research and Education Network
(NREN) of Sri Lanka, which interconnects Educational and Research institutions across the
country. All the higher educational institutions including universities have now been linked to
LEARN.

Further, the Sri Lankan government is also allocating extra funds yearly during the last decade to
enhance the ICT infrastructure of universities (University Grant Commission (UGC) statistics,
2010) and gradually has increased the bandwidth of the LEARN appropriately. The government
has also formed solid plans to enhance ICTs in higher education so as to provide on-line access
for all the university courses and distance education for all interested (Aturupane, 2008). The
vision of higher education development in “Mahinda Chinthana Vision for the future” includes
the establishment of Information Technology Faculties in all universities and the university
students are expected to know how to work with a computer and to surf the Internet

(Department of National Planning, 2010).

1.2.1.3 ICTs and meeting employer demands
Universities must strive to meet 21% century challenges of providing graduates with an education
which is driven by ICTs and is viewed by employers as relevant and valuable (Obanya, 2009).

This is because an individual who lacks ICT skills has fewer opportunities for personal
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advancement, and a society that lacks an ICT literate workforce will not be able to compete in
the global economy (Tyler, 2005). The ability to effectively use computers in the workplace is
now essential in almost every profession (Kaminiski, Seel, & Cullen, 2003).

Students are supposed to acquire the essential basic skills in order to work with computers and
the Internet because most jobs in the 21% century will require some use of computers together
with communication networks (Fary, 1984). The development and use of communications tools
require new communications skills, which do not emerge automatically (Vihera & Nurmela,
2001). It means that there has been a substantial emphasis given regarding the preparation of the

global workforce in terms of ICTs.

In this regard the higher education institutions are under increasing pressure to incorporate ICTs
into their teaching and learning activities and to prepare technology literate graduates (Kaminiski
et al., 2003). However, the rate of integration and the effectiveness of technology use in

education are still considerably lower (van Braak, 2004).

In the Sri Lankan situation, higher education institutions now rely mainly on computers and the
Internet for all aspects of their activities: administration, teaching, learning and research. Also,
conventional universities have made a high institutional investment in ICT infrastructure.
Moreover, higher educational institutions increasingly rely on ICTs to develop their students’
skills because in all sectors of education, an immense growth on university students’ use of
computers and the Internet has occurred. The University students Competency Test for IT
(UCTIT) exams under the Higher Education for Twenty first Century (HETC) project are also
being conducted for university students in all 15 universities to provide an opportunity to
enhance their IT skills and get recognition for their IT knowledge. Employers, moreover, expect
graduates to be “ICT fluent” and to keep this trend continuously to have more jobs
(Gunawardana, 2005; Wickramasinghe & Perera, 2010). Therefore, there is a strong emphasis in
universities to constantly develop and evaluate their ICT provision in order to remain attractive
to both graduates and employers. A varied set of stakeholders, not limited to the Government, is
making attempts to ensure the relevance of education in terms of employer requirements, and
more importantly today, the ability of students and graduates to compete globally taking ICTs as

a key competence for success.

In Sri Lankan job market analysis, many employers are not satisfied with the competencies and
skills of graduates (Weligamage & Siengthai, 2003). They complain that the graduates do not
have the knowledge and skills required for job performance and demand more training to make
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them better suited. Therefore, there is less demand for graduates in Sri Lanka because employers
seek quality graduates who can effectively face the challenges in the rapidly changing ICT
environment. This is basically due to the existing mismatch between the graduates’ ICT
competencies and the employers’ demand (Aggestam & Hallberg, 2004; Herath & Ranasinghe,
2011).

Many researchers have explored this issue. Researchers argue that in 1997 the government
implemented the Tharuna Aruna Scheme to assist unemployed university graduates in finding
employment in the private sector (World Bank, 1999). The conclusions drawn from that scheme
confirms that employers prefer Science and Commerce graduates who are well equipped with
analytical and computer skills. The problem is that Sri Lankan students have very limited
exposure to English and the development of technical skills has been neglected at even higher
levels of education. On the other hand, nearly 80% of the applicants who were graduates in
Humanities and Arts did not possess the skills needed (World Bank, 1999).

Central Bank, (2009) report highlighted that general skills are critically important for the labor
market of a middle income country, but are especially scarce in Sri Lanka. Highest among these
scarce general skills are English Language and ICT skills. The report further accentuated that a
graduate who lacks fluency in an international language and ICT skills is cut-off from much of
the world of the twenty-first century knowledge and information and that his or her productivity
and performance at work would fall well below the level required by reputed private sector firms
from their managerial staff and technical specialists.

University education in Sri Lanka suffers from both the inability to meet demand and the failure
to supply a quality education compatible with labor market requirements (Central Bank, 2010).
The education system has been producing graduates without any exposure to computers
(Wikramanayake, Hewagamage, Gamage, & Weerasinghe, 2007). When these graduates join the
global job market, they are not equipped to use technology and they fail to compete with global
ICT skill levels. Herath & Ranasinghe (2011) also have found that private sector employers
complain that Sri Lankan Business graduates especially lack ICT skills. More recently, it has
been shown that the expected outcome of the ICT facilitated education in universities which
focuses on improving Digital Literacy has not been achieved yet (Godamanna & Jayamaha,
2013). This was further confirmed by Hewagamage (2013) with the results of the IT proficiency
test conducted under HETC project for undergraduates in Sri Lanka, finding that only a 49.7% of
undergraduates have obtained the pass mark (50).
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These circumstances create an uncertain dilemma as to why undergraduates are not using ICTs
up to the desired level even under a regular improvement of ICT perspectives in universities. A
number of factors have been identified and recommendations have been made to substantially
strengthen producing international quality graduates in terms of IT literacy and competence as a
necessary condition for a good quality graduate in the modern world. Finally, it was found that
the ultimate necessity is that an individual graduate should improve himself/herself in the ICT
use and the future acceptance in order to create a good demand at the job market for them
(Garrido, Sullivan, Gordon, & Coward, 2009). Therefore, it is relevant to explore this

environment in the individual context of undergraduates in Sri Lankan universities.

1.2.2 Theoretical background
Understanding why people accept or reject ICTs use has been one of the most challenging issues
(Oye, lahad, & Rahim, 2012). Technology acceptance is about how people agree to and adopt
some technology to use (Louho, Kallioja, & Oittinen, 2006) and it is a process starting with the
user becoming aware of the technology, and ending with the user embracing the technology and
making full use of it (Renaud & van Biljon, 2008). Dillon & Morris (2006) defined user
acceptance as the demonstrable willingness within a user group to employ information
technology for the tasks it is designed to support and this concept is not being applied to
situations in which users claim they will employ it without providing evidence of use, or to the
use of a technology for purposes unintended by the designers such as using the Internet

connection for personal entertainment in a work situation.

Information Systems researchers focused for a long time on how and why individuals adopt
technology. These researchers have focused across individual use and acceptance (Davis,
Bagozzi & Warshaw, 1989; Compeau & Higgins, 1995), implementation success at organization
level (Leonard-Barton & Deschamps, 1988) and task-technology fit (Goodhue, 1995; Goodhue
& Thompson, 1995). Individual use and acceptance of technology is a vastly researched area

among these studies and measuring variables are continuously developing over time.

The first theoretical perspective to gain widespread use and acceptance in this research area was
the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975). This theory maintains that
individuals would use technology if they could see that there would be positive benefits
(outcomes) associated with using them. Another fundamental outcome measure of individuals’
use and acceptance is their attitude towards using the technology. The attitude towards using
technology refers to “‘an individual’s overall affective reaction to using a system” (Venkatesh et

al., 2003, p. 455). Consideration of user attitude is an integral part of educational ICT use as
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attitudes influence not only individuals' initial use of ICTs, but their future acceptance behavior
regarding technology (Selwyn, 1997). Ajzen & Fishbein (1977) recommend that an attitude
measure should be specific in terms of the target and the context of behavior being assessed.

However, the necessity of other explanatory variables has been identified (Thompson, Higgins,
& Howell, 1991; Webster & Martocchio, 1992) to best explain technology use and acceptance
behaviour. Such variables were introduced by Albert Bandura in his work on Social Cognitive
Theory (SCT) (Bandura, 1986). SCT is based on the premise that environmental influences such
as social pressures or unique situational characteristics, cognitive and other personal factors
including personality as well as demographic characteristics are equally significant in
determining behaviour. One such variable derived to understand the factors that influence an
individual's use of information technology is self-efficacy which is the belief that one has the
capability to perform a particular behavior (Compeau & Higgins, 1995). It is concerned not with
the skills one has, but with judgments of what one can do with whatever skills one possesses
(Bandura, 1986, p. 391). Compeau & Higgins (1995) have added self-efficacy to understand why
people use technology, over and above concepts like outcome expectations, anxiety, and affect.
Further, more variables, such as gender, age, and experience, from SCT were researched as to
whether they play an important role in the explanation of the acceptance of ICTs (Sutton, 1991;
Gefen & Straub, 1997; Reinen & Plomp, 1997; Venkatesh & Davis, 2000; Volman & Eck, 2001,
Colley & Comber, 2003; Losh, 2004).

The basic concept of individual’s ICT use and acceptance could be further reflected on various
aspects within contexts such as user, technology and organization. Researchers have revealed
that positive benefits (outcomes) associated with using technology (Fishbein & Ajzen, 1975) are
more timely. This view was later termed as the ‘perceived usefulness’ which refers to ‘‘the
degree to which a person believes that using a particular system would enhance his or her job
performance” (Venkatesh et al., 2003, p. 448). Some focus on the explanation of use and
acceptance of ICTs and find its inspiration in the perceived usefulness of a technology and the
relative comfort of learning it (Verhoeven, Heerwegh, & De Wit, 2010). Relative comfort is the
perceived ease of use which refers to “the degree to which a person believes that using a
particular system would be free of effort” (Venkatesh et al., 2003, p. 450). Davis et al. (1989)
found a strong relationship between the usefulness of a system and the usage of a system, and
this relationship was much stronger than the relationship between the ease of use of a system and
its use. This approach was later called the Technology Acceptance Model (TAM) developed

from the Theory of Reasoned Action (TRA). The model assumes that both perceived usefulness
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and perceived ease of use of the new technology are central in influencing the individual’s
attitude towards using that technology (van Raaij & Schepers, 2008; Park & Park, 2009; Teo et
al., 2009; Pouratashi & Rezvanfar, 2010; Sanchez-Franco, 2010). Research has shown that those
two explanatory variables are very important for the explanation of the intention to use ICTs and
ICT competence (Teo et al., 2009).

Two other variables were added to the design of the Unified Theory of Acceptance and Use of
Technology (UTAUT) by (Venkatesh et al., 2003); they are social influence and facilitating
conditions. Social influence has been defined as “the degree to which an individual perceives
that significant others believe that he or she should choose the new system” (Venkatesh et al.,
2003, p. 451). Facilitating conditions may be described as ‘‘the degree to which an individual
believes that an organizational and technical infrastructure exists to support the use of the
system” (Venkatesh et al., 2003, p. 453). Attitude, self-efficacy and anxiety which together is
“the degree to which a person is afraid to use or apply new information technology” have also
been considered by (Venkatesh et al.,, 2003) to have a significant effect on technology

acceptance.

Perceived usefulness, perceived ease of use, social influence, facilitating conditions, attitude,
self-efficacy and anxiety together would thus be the basis of the explanation of the usage of
technology (Wu, Tao, & Yang, 2007; van Raaij & Schepers, 2008; Wills, El-Gayar, & Bennett,
2008). Although these variables play a very important role in the explanation of the use and
acceptance of technology, Venkatesh et al. (2003) have also added situational variables, gender,
age, experience and voluntariness of use to the UTAUT model and they play key roles in the
explanation of the use and acceptance of ICTs (Verhoeven et al., 2010; De Wit, Heerwegh, &
Verhoeven, 2011; Verhoeven, Heerwegh, & Wit, 2011). Therefore, the UTAUT model has
covered a vast area in technology acceptance research. UTAUT has been tested and has received
acceptance among technology acceptance researchers. The acceptance of this model rests on its
high explanatory power. During its development, the UTAUT model test results revealed that it
was capable of accounting for 70% of variance in intention to use several different technologies;
thus making it a robust and comprehensive model, while other models could explain less than
50% of variance (Venkatesh et al., 2003; Rosen, 2005). It should be noted that although the
UTAUT model is very promising in enhancing our understanding of technology acceptance, it
may still need modifications to suit specific contextual research settings (Wu et al., 2007). It is
claimed for example, by Gogus, Nistor, Riley, & Lerche, 2012 that the UTAUT, was

insufficiently validated in culturally diverse settings.
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Culture specific variables can have an impact on an individual’s decision to use and the
acceptance of a specific technology (Myers & Tan, 2002). At the individual level of analysis,
culture can be treated as an individual difference variable (Srite & Karahanna, 2006) and this
concept is the most influential culture theory among social-science research too, with strong

empirical support (Sanchez-Franco, Martinez-Lopez, & Martin-Velicia, 2009).

Though, many approaches and frameworks have been used to measure culture, from an academic
perspective, the effects of culture on ICT use and acceptance have been studied by research
based principally on Hofstede's (1980) cultural dimensions. Hofstede’s cultural dimensions have
also been widely used in studies in which culture is an important facet of the research context
especially within the information systems discipline (Straub, Loch, Evaristo, Karahanna, & Srite,
2002; Ali, Brooks, Alshawi & Papazafeiropoulou, 2006; Cardon & Marshall, 2008; Voros &
Choudrie, 2011). Hofstede (1997) stated that culture shaped individual values and affected
individual behavior and that it was seen to be different across social environments such as
nation, ethnicity or profession and that people may behave differently depending on their culture.
Hofstede’s four cultural dimensions; power distance, individualism/ collectivism, masculinity/
femininity and uncertainty avoidance are used to explore the technology acceptance behavior of

individual university students in different cultural settings.

In conclusion, an understanding of all these concerns with UTAUT will provide a solid base to
explain how individuals use, accept or reject a technology in a specific perspective. But, there is
no single, unified, universally accepted theory of adoption and diffusion and each theoretical
model addresses different aspects of the diffusion process or a different type of innovation or
organization (Surry, Ensminger, & Haab, 2005). Therefore, researching these concepts enabled
the researcher to determine which would be the most appropriate means of predicting ICT use
and acceptance behavior of university students in Sri Lanka in order to promote the usage.

1.2.3 Empirical background
In conceptualizing ICT use and acceptance behavior of university students in Sri Lanka, suitability of
technology acceptance theories were examined to identify the best suited diagnostic model to
promote usage and also to explain what hinders acceptance and usage of technologies in Sri
Lanka.

Literature clearly demonstrates the mushrooming growth of studies on technology acceptance
and use used in various organizational, technological and individual user contexts and that

UTAUT was proposed and validated in order to afford a unified theoretical basis to facilitate
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research on technology adoption and diffusion. After a comprehensive review of literature on the

university context a favorable number of facts could be drawn;

Studies have covered a vast range of technology applications from the basic computer
using, web 2.0 technologies to the newest concept, cloud computing.

Technology acceptance applications have taken place in many countries all over the
world such as USA, UK, China, Saudi Arabia and India etc. with different behaviors.
However, these theories and models were developed in the West and focused on large
organizations and developed countries have sufficient resources and greater training
facilities unlike developing countries.

Although, additional determinants were adapted specifically to suit particular
technologies and particular user categories in those applications, it was found that when
tested outside of North America; Switzerland, Japan and Arabic countries etc. most
models have been found to be less productive (Straub, 1994; Straub, Keil, & Brenner,
1997; Rose & Straub, 1998; Anandarajan, Igbaria, & Anakwe, 2000; Bagozzi, Wong,
Abe, & Bergami, 2000; Al-Gahtani, 2001; Loch, Straub, & Kamel, 2003; Mao & Palvia,
2006; McCoy, Galletta, & King, 2007; Schepers & Wetzels, 2007).

Some variables were adapted for the UTAUT to examine a particular effect even though
they have not been strictly highlighted in UTAUT.

Many authors have found that the culture has a strong contextual influence on how
individuals employ ICTs (Davies, 1988; Makrakis, 1992; Layton, 1994; Holmes, 1998;
Collis, 1999; Li & Kirkup, 2007).

Research has been done in different countries and results are attributed to country-level
differences on the dimensions of culture but not to individual cultural values. Even
though, the culture plays an important role in technology acceptance, prior research
typically tested these individual-level models in aggregate indifferent countries and
differences in observed results are attributed to country-level differences on the
dimensions of culture (Srite & Karahanna, 2006).

Also, it has further been claimed by some authors that the UTAUT is insufficiently
validated in culturally diverse settings (Wu et al., 2007; Nistor et al., 2012).

Therefore an unanswered concern that remains is that although the UTAUT model is very

promising in enhancing our understanding of technology acceptance, it still needs modifications

to suit specific contextual research settings. As highlighted above, inconsistencies may have

among them key determinants and moderators for specific contexts, other than the determinants

and moderators developed in the original model for the original context. Some other
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determinants and moderators can also play important roles with respect to ICT use and

acceptance in the Sri Lankan university context outside where they were constructed.

In the Sri Lankan context, the mother tongue of the majority of the population is Sinhala and the
main religion is Buddhism. However, there are other cultural groups and religious groups as
well. Hence, there is a need for include the cultural dimensions’ effect on the individual use and
acceptance of ICT behavior of Sri Lankan university students. Existing theoretical frameworks
do not reflect the unique individual cultural situation of Sri Lanka and adaptation may require an
improved exploration. Also, as new technologies keep evolving all the time in the world of
technology, studies cannot be constant across time and/or in different contexts. Therefore, a
parsimonious and a robust model which best describes the use and acceptance of ICTs of
university students in the Sri Lankan context is very critical in order to promote the usage of
ICTs to be enable the individual graduates to make a demand in the job market and achieve the

vision to e-Sri Lanka.

1.2.4 Statement of the problem
There has been an enormous effort regarding the preparation of the global workforce in terms of
ICTs (Dougherty et al., 2002) and the factors that emerged have strengthened and encouraged
moves to adopt ICTs in higher education all over the world. While a lot of researchers in the
field of Information Systems have focused on a variety of technological contexts, very few
empirical research studies have been carried out in the field of Information Sciences (Suraweera
& Liew, 2011) even when the researchers in the field have the accountability of making future
workforce information literate where ICTs perform as the driving force. Therefore, an
unanswered concern which remains is “Could the existing models be used without modifications
in improved exploration of ICT use and acceptance in various contexts?” There may be
inconsistencies among key determinants and moderators of existing models contextually. It is
questioned whether only the determinants and moderators developed in the original model to the
original context have been constructed. Perhaps some other determinants and moderators also
play important roles with respect to technology acceptance and use in contexts outside where
they were constructed. This means that modifications are still needed to suit contextually specific

cultural settings. These should be thoroughly investigated to improve the ICT use of universities.

It is expected to provide ICT infrastructure in a similar manner across all the universities in Sri
Lanka. But the ICT acceptance and likelihood of use is variable (Hewagamage, 2009). That may
not be due to institutional factors, but may be due to individual factors. The different indicators

of ICT use and acceptance in the university may not be properly understood. The use of
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institutional and individual perceptions of acceptance and the analysis of use differences among
various technological domains are essential to determine the most effective means of explaining

ICT use and acceptance by Sri Lankan university students.

1.2.5 Purpose of the study
This study aims to develop a model for assessing the extent to which individual characteristics
can describe current ICT usage behavior and future acceptance of the university students in the
Sri Lankan context. In order to address the purpose of the study, the objectives are outlined as

indicated below.

1.2.5.1 Objectives of the study
1. To assess what types of ICTs are in use by university students in Sri Lanka.
2. To assess the extent to which Sri Lankan university students use and intend to use ICTs.
3. To identify the effect of socio-demographic factors on ICT use and acceptance of
university students.
4. To investigate how university students are motivated to improve the use of ICTs.
5. To propose a model which best describes the ICT use and acceptance of university
students in Sri Lanka

1.2.5.2 Research questions
These objectives comprise three research questions.
¢ Do differences exist among university students in their levels of ICT use and acceptance
and types of ICTs?
e If differences exist, what are the reasons for their different levels of ICT use and
acceptance?
e What strategies should be recommended to promote ICT use and acceptance behavior of

university students?

Table 1.1 summarizes the objectives, research questions and possible sources of data of the

study. This table will guide the data collection and analysis in all stages of the research.

1.3 RESEARCH DESIGN AND METHODOLOGY
The research design and methodology applied in the research are described in this section. The
study has been designed under two main phases- an exploratory study which constitutes
checking the feasibility of conducting the proposed study in the context of a sample of university

students which covers the investigation of the present situation regarding ICTs in universities
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and the job market, identifying the determinants of ICT use and essential ICT tools which a fresh

graduate basically has to be able to use. The main survey aims at testing the proposed model.

The basic philosophy underlying this study is positivism. Since semi-structured interviews and
focus group discussions are employed in the first phase of the study it follows the
phenomenological approach. The first phase of the study uses a mix of quantitative and
qualitative paradigms since it aims to explore the entire ICT use and acceptance behavior of
university students through semi structured interviews in order to focus on the problem
addressed in the study. The inductive approach characteristics is deployed to recognize the
underpinning theories, preliminary information, determinants and ICT tools through semi
structured interviews and focus group discussions. However, the second phase of research is
entirely based on the deductive approach, as it adopts a positivist inquiry to achieve predictive

values and it purely quantitative in nature.

The research is mainly exploratory in nature. The explanatory survey strategy is used in this
study to identify the relationships between factors and the ICT use behavior in the Sri Lankan
university sector. The current study examines the ICT use behavior of university students at a
given point in time and therefore it is a cross sectional study of 1% year and 3™ year university

students.

The exploratory study was conducted for a specific group of participants. Non-probability
sampling is employed with a specific purpose in mind and 24 interviews/group discussions were
conducted. Eighteen subjects were from the university sector and six were from other fields. The
sample from the University community consisted of lecturers who handle ICT activities in
Faculties, Librarian, computer officers and undergraduates the four universities selected for the
study. Participants from the other fields comprise human resource personnel who are top level
persons in charge of recruitment for jobs in Sri Lankan leading fields such as diversified
companies, higher education, industrial, administrative and finance. Four (4) discussions were
scheduled with students in the selected four universities, that is, one discussion per university.
Each group comprised students from Arts, Science and Management Faculties. Content analysis and

descriptive statistics using SPSS were performed for data analysis of the exploratory study.

The main survey was conducted using a stratified random sample of 2,331 first year and third
year undergraduate students from the selected four universities. Data gathering for the study was
done using a structured questionnaire with the specific sample by the researcher personally
visiting the selected universities. Basically the Structural Equation Modeling (SEM) was used
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along with other parametric and non-parametric statistical techniques to achieve the objectives in
this phase.
1.4 SCOPE OF THE STUDY

The aim of this section is to demarcate the boundaries of the study and to set the parameters of
the research undertaken. Use and acceptance of ICTs in higher education has come into
prominence, attracting the attention of academics in universities as well as individual students
themselves. The conceptual framework of the study, with its demarcated boundaries, was adopted
and the researcher was able to deliberately establish two delimitations for this study, which are

briefly explained below.

There are many theories and models with a large number of variables and dimensions for the
ICT use and acceptance. However, variables that are appropriate and relevant to the study could
be obtained from literature and observed practices. Although there are some other prominent
theories existing in the literature, the use of the UTAUT model has been widely accepted and
applied in technology acceptance literature in different cultural contexts.

Table 1.1
Research propositions

Possible sources of data

Objectives

Research questions

To assess what types of ICTs are
used by university students in Sri
Lanka.

To assess the extent to which Sri
Lankan university students use
and intend to use ICTSs.

Do differences exist
among students in their
levels of ICT use and
acceptance and types of
ICTs?

1.Semi structured
interviews/ Focus group
discussions

2.Structured questionnaire

To explore the socio-
demographic and cultural factors
that may influence ICT use and
acceptance of university
students.

To investigate how university
students are motivated to
improve the use and acceptance
of ICTs.

If differences exist, what
are the reasons behind
their different levels of
ICT use and acceptance?

1.Semi structured
interviews/ Focus group
discussions

2.Structured questionnaire

To formulate a model which best
describes the ICT use and
acceptance of university students
in Sri Lanka.

What strategies should be
recommended to promote
ICT use and acceptance
and use behavior of
university students?

1.Structured questionnaire

Source: Compilation by the author
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This study focuses on two universities located in Colombo, the capital of Sri Lanka- the
University of Colombo and the University of Sri Jayewardenepura, and other two universities
located in the outer regions- the University of Ruhuna in the Southern Province, and the South-
Eastern University of Sri Lanka, located in the Eastern Province, in order to include a wider
representative sample from the entire university system in Sri Lanka. To grasp the disciplinary
differences in ICT use and acceptance within very common subject streams, Science,
Management and Arts except Medicine, Engineering and IT, only the relevant Faculties from
each of the selected universities were selected as samples. Since it was expected to investigate
how university students are motivated to improve the use of ICTs from an individual perspective,
a cross sectional study of first year and third year students, was considered as the sampling
population for the study, because the use behavior and the attitudes on ICTs could have changed
by the third year with the institutional ICT environment.

1.5 ORIGINALITY AND THE CONTRIBUTION OF THE RESEARCH
As indicated by literature, during the past decade, Information Science research has drastically
matured and moved towards conceptually and contextually better. This has facilitated to research
to be undertaken to achieve wider conceptual progress. However, the researcher was motivated
to conduct the current study due to the need to validate the concepts of ICT use and acceptance
across different cultures and this research aims for a greater degree of reliability and validity
through a robust and comprehensive framework and a systematic methodological process of the
research. The application of Structural Equation Modeling (SEM) promotes a better quality of
the research associated with ICT use and acceptance in a cultural context and it has useful
features, especially in modeling multivariate relations, and there are no widely and easily applied
alternative methods of this kind (Byrne, 2006). Therefore, this research, it is hoped, will
significantly contribute to the Information Science discipline to provide a broader theoretical

growth,

A higher number of past researches related to the current study have been carried out in Western
countries and a few in Eastern Asian countries. Therefore, it was considered important and
significant to investigate the Sri Lankan scenario to enhance the existing body of knowledge for
worldwide application as another original contribution to the body of knowledge since the Sri
Lankan national universities facilitating a free education from the undergraduate level and
functioning in multi-cultural surroundings, provide a new dimension and insights into the ICT

environment.
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Moreover, Walker (1997) has provided some features to be considered in relation to the
originality of a research. These were new areas of research, new interpretations of existing
material, new applications of existing theories to new areas, or new blends of ideas and
development of new methodologies, tools and/or techniques. The current research has
contributed to develop appropriate measures using well suited theories/ models to predict the

ICT use and acceptance behavior of the university students in the context of Sri Lanka.

The necessity to develop a new model for the individual use and future acceptance of ICTs by
Sri Lankan university students were based on two major reasons. One reason was that the
literature reveals that the existing models should be revised for specific user, organizational and
technology and cultural contexts (Venkatesh et al., 2003; Kriponant, 2007; Rocker, 2010). The
second reason was that the literature disclosed that none of the studies had been carried out to
comprehensively explore the ICT use and future acceptance behavior under a strong theoretical
basis accompanying with the individual cultural aspects in the context of Sri Lankan universities.
Therefore, the current study provides a better parsimonious model for the prediction of ICT use
and acceptance behavior based on two theoretical paradigms: technology acceptance and
individual cultural aspects which demonstrate another aspect of novelty for the knowledge base.

1.6 SIGNIFICANCE OF THE RESEARCH
This study would serve as a useful tool to explain ICT use and acceptance behavior of university
students in Sri Lanka and also to suggest strategies to improve the use and acceptance of ICTs to
gain skills and thereby contribute to accrue higher dividends for the individuals as well as the

society as a whole.

A measure of success today is how well one can communicate, evaluate, and manage all forms
of information within a technological environment. These are ICT skills. ICT skills are
increasingly taken for granted at all stages of a student’s educational experience from
kindergarten to university and the skills gained depend on the level of acceptance and their use.
Students who lack ICT skills cannot fully benefit from learning opportunities. Students who are
less proficient in ICTs may be unable to evaluate the validity of information that they find
through modern search engines or draw meaning from such information. They may not be able
to compare information from numerous sources or communicate their findings effectively,
ethically and legally. An individual who lacks ICT skills has fewer opportunities for personal
advancement, and finally a society that lacks an ICT literate workforce will not be able to
compete in the global economy (Ellis, 2001). The lost opportunity to acquire these skills in the

university may follow them throughout their careers. Therefore, the universities have made
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considerable efforts to get students to use Information Technology and the study will be

extremely useful.

Despite widespread consensus about the need for ICT literacy among university students, there is
little information available to explore the dimensions of the need or what might be done to
address it. As such, there is still a need to measure the effectiveness of these efforts and to
evaluate whether students have obtained the ICT skills that they need to be successful in an
information-rich, technology-based society. Further, there are  numerous barriers to the
integration of instructional technology into higher education, such as technology infrastructure,
faculty effort, technology satisfaction, student characteristics and undergraduates’ competency
(Surry et al., 2005). Hence, the researchers need to identify the root causes for low ICT
performance and more action would be required to enhance both the knowledge and skills of ICT
proficiency in order to make undergraduates more employable and productive knowledge
workers in the future. Therefore, the outcomes of the study are very vital for the total university
system to enhance the quality of its products. Moreover this would be very important for

improving the employability of individual students.

Universities can use the aggregated results in a variety of ways:

= Consider information on the ICT behaviors, preferences and attitudes of undergraduates,
especially as it relates to their academic experience.

= Provide information to university administrators that will help them to develop a conducive
university ICT environment for students.

= Inform teaching faculty and librarians to develop their curricula, resources and services in
rich and meaningful ways.

= Improve ICT proficiency and determine students’ need for training in individual level
= Help guide curricular innovations and changes

= Provide support for institutional ICT literacy initiatives

For the individual students the benefits can come in different ways:
= Satisfaction of the need for an Information Technology literacy requirement
= Enhance employability

As argued, the critical issues of how to make full use of ICTs in facilitating higher education
processes are of national concern. National plans have been issued to motivate and support ICT
use in the country towards the march of e-Sri Lanka concept. Therefore it is essential for all
students in higher education to use ICTs, in order to cope with global students who have already
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had an ICT experience. The model produced from this research could afford information
necessary in explaining what promotes ICT use and what hinders use. It is expected that this
research will help develop National Policies especially to develop a policy to increase ICT use in

higher education process.

1.7 DEFINITION OF TERMS
The operational definitions used in this study as a basis for understanding the conceptual and

contextual concepts related to the stated research problem are given below.

ICTs are the computer and Internet application tools and resources used to communicate, and to
create, disseminate, store, and manage information which is accessed via desktop computers,

laptop computers, Internet enabled smart phones and other handheld devices.

Internet is a publicly available computer network consisting of a worldwide network of
computer networks that use the TCP/IP network protocols to facilitate data transmission and

exchange.

Culture is the complete way of life of a people: the shared attitudes, values, goals, and practices
that characterize a group; their customs, art, literature, religion, philosophy, etc.; the pattern of
learned and shared behavior among the members of a group.

1.8 STRUCTURE OF THE THESIS
Chapter 1 — Introduction — The background of the study and a brief overview of the theoretical
and contextual backgrounds to the research study are discussed in this chapter. The research
objectives, research questions, potential contribution, scope and outline of the thesis are briefly

discussed.

Chapter 2 — Review of theoretical and empirical literature — This chapter reviews the
theoretical and empirical literature in relation to technology acceptance, which cover supporting
relationships to address the study.

Chapter 3 —Theoretical framework and hypotheses— This chapter formulate the theoretical
framework of the study based on the theoretical and empirical literature reviewed on technology

acceptance.

Chapter 4 — Research design and methodology — This chapter comprises two major parts- the
study framework, and research strategy and methods. The framework of the study gives direction

to the empirical aspect of the study and the research strategy and methods present the
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underpinning research methodology of the study. The sampling procedure, data collection

procedure and analytical procedure used are also presented.

Chapter 5 — Exploratory study: Data analysis and findings — This chapter presents the results

of the data analysis in the first stage of the research design—that is, the exploratory study.

Chapter 6 — Main study: Preliminary data analysis and findings — This chapter presents the

preliminary data analysis of the second phase of the study (main study).

Chapter 7 — ICT use and acceptance modeling — This chapter covers the proposed research

model testing and the final formulation of the best model applicable to the Sri Lankan context.

Chapter 8 — Conclusions and suggestions— This chapter presents a summary of the thesis, the
model developed and discusses the findings of the study in general. The chapter concludes with
suggestions for future research.
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CHAPTER 2

REVIEW OF THEORETICAL AND EMPIRICAL LITERATURE

2.1 INTRODUCTION

This chapter presents the review of the theoretical and empirical literature, which provides a
conceptual underpinning for the study that focuses on the ICT use and acceptance behavior of
university students. It attempts to discuss the main theories underlying technology use and
acceptance in order to construct an integrated conceptualization of theories or models, which will
form the conceptual base of this study. The concepts and constructs of existing theories/models
on technology acceptance, and individual cultural dimensions on technology use and acceptance
are comprehensively reviewed with empirical applications. The review thus facilitated the
foundation on development of a theoretical framework to gain a clear understanding of ICT use
and its acceptance by university students in Sri Lanka.

2.2 USE AND ACCEPTANCE OF ICTS IN UNIVERSITIES
ICTs provide the latest means which makes it possible to communicate, inquire, make decisions
and solve problems and improve the quality of education by augmenting student enthusiasm and
commitment and the acquisition of fundamental skills of students (Sarkar, 2012). Therefore, ICT
use and acceptance for education is more critical today than before (Pajo & Wallace, 2001) and it
has increasingly adopted various kinds of tools for teaching, curriculum development, staff
development, and student learning (Kumpulainen, 2007; Usluel et al., 2008). Vast arrays of ICT
tools which are kept apart in many technological aspects have touched virtually all dimensions of

universities.

Some researchers (Zoraini, Lim, & Tai-Kwan, 2009; Lei, 2010; Young, 2011) view technology
such as a smart phone and laptop as influential technology that may directly affect teaching and
learning outcomes and that further use of these technologies, can encourage the shift to an
environment which is learner-centered. In such a learning environment, with the aid of the
relevant technology, students are able to collaborate, use critical thinking, develop /higher order
thinking, develop certain generic skills like lifelong learning skills and find alternatives for
solution of problems (Dewey, 1943; Yuen, Law, & Wong, 2003; Ebner, Lienhardt, Rohs, &
Meyer, 2010; Zerovnik, Rugelj, & Serbec, 2011; Biasutti & EL-Deghaidy, 2012). The success of
the newer Web 2.0 movement (O’Reilly, 2005) and the proliferation of Web-based applications

have encouraged the appearance of ICT tools and their acceptance to support making educated
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individuals (Conole & Alevizou, 2010). Therefore, the importance of ubiquitous technology in
the higher educational system and integration is magnified (Sedek, Mahmud, Jalil, & Daud,
2012).

Surry & Ensminger (2006) pointed out that there are many different investigations and topics on
subjects related to technology and also that these are at various levels within any educational
system, with different expectations and drivers about technology’s value and adoption at both
personal and organizational levels. Most researchers suggest that university students do use
technologies for learning but that great diversity exists in frequency of technology use, types of
technologies adopted, and their readiness to integrate technology into learning (Kennedy, Judd,
Churchward, Gray, & Krause, 2008; Johnson, Levine, & Smith, 2009; Jones, Ramanau, Cross, &
Healing, 2010; Lai & Gu, 2011).

The impact of ICTs on study and learning practices has generated research seeking to identify
both the extent of ICT usage and the effects it is having on student experience at university more
broadly (Conole, De Laat, Dillon, & Darby, 2008). Empirical studies, conducted in different
countries and in different types of universities, are reaching very similar conclusions suggesting
that the ‘digital native’ label may be too simplistic to explain the ways young people use
technologies (Margaryan, Littlejohn, & Vojt, 2011). Hence the results of some surveys suggest
that to accept the claims of some of the researchers on the changes needed in universities to cater
for technology savvy students, further research would be needed (Kennedy et al., 2007; Combes,
2009; Lei, 2010; Jones & Shao, 2011; Margaryan et al., 2011).

2.2.1 Different ICT uses in universities
In the world of higher education, virtually every aspect of scholarship has been influenced by
technology. ICT is becoming a necessity even to gain university entry through filling in an on-
line application form and it is important to the student to use the Internet to access up-to-date
publications or even to word-process their assignments/reports/dissertations. Students conduct
research through the Web, drawing from academic journals, newspaper articles and speech
transcripts. Some submit assignments online and e-mail completed projects to their lecturers.
Many use spreadsheets, graph plotters, presentation programs and multimedia tools on a regular
basis. The proliferation of distance education and e-learning has altered the traditional definition

of “the classroom.”

According to the literature reviewed, most of the universities are basically equipped with
computers with ordinary operational and application software such as Windows, MS Office and
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the Internet access at numerous levels. Only a minority of the courses do not require students to
have computer access in most universities. Some universities provide personal computers and
computer lab facilities but some universities allow students to use their own laptops for access to
the Internet anywhere in the university premises facilitating wireless networking. University
websites would help in information dissemination and e-management. University libraries all
over the world also make available a wide variety of electronic information sources such as
integrated library software, e-books and e-journals etc. Universities, especially those in the West,
have adopted most of novel ICT tools as a means to impart upon students the knowledge and
skills demanded by 21% century advancement (UNESCO, 2009). Sophisticated software, novel
ways for communication and efficient educational ICT tools etc. have become a crucial part of
using ICTs in universities. These include Web 2.0 technologies and Virtual Learning

Environments (VLE) too.

Web 2.0 technologies have become the novel trend and have opened new doors for more
effective learning giving the potential to support lifelong learning (Klamma et al., 2007;
Richardson, 2010). Many of these tools such as Facebook, wikis etc. which were not specifically
designed for educational purposes, have been successfully employed in the classroom
(Richardson, 2010). There are so many different ICT tools available that choosing a suitable one
for a specific learning situation is not an easy step, and requires the educator to be informed

about the educational capabilities of different ICT tools (Ruiz-Calleja et al., 2012).

Prior researchers have identified that web 2.0 technologies are mostly used for educational
purposes (Selwyn, 1997; Ito et al., 2009; Luckin et al., 2009; Christine Greenhow, 2011) since
those tools provide for active participation to the process of learning and can be used effectively
in the individual and collaborative learning environments (Minocha, 2008; Gruzd, Staves, &
Wilk, 2012). Avci & Askar (2012) showed that university students are positive to using blog and
wiki in the teaching-learning process and that they found wiki more useful. Amichai-Hamburger
& Vinitzky (2010) showed a strong link between individual personality and Facebook use by
university students in Israel. It is obvious that the impact of using web 2.0 technologies is

diverse.

VLE are used in universities in this era in which web-based communication platforms that allow
students, without limitation of time and place, to access different learning tools, such as program
information, course content, teacher assistance, discussion boards, document sharing systems,
and learning resources (Martins & Kellermanns, 2004). VLE have found enabled improvements

in communication efficiency, both between student and teacher, as well as among students
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(Martins & Kellermanns, 2004). Also, they are having intense, immediate, and disruptive
transformations on education systems (Archer, Anderson, & Garrison, 1999). Zhang et al. (2004)
reported improved academic outcomes and Chou & Liu, (2005) showed improved learning
performance and satisfaction from students using VLE. Also, students agreed that VLE is a good

idea and that its frequent usage is useful at the university (Marchewka, Liu, & Kostiwa, 2007).

Since a large range of ICT tools for different uses are employed by students and different tools
are specific for different purposes regarding the ICT use in universities, a thorough examination
of literature related to the ICT use and acceptance in the university context and employers’
context within various countries was performed. Important ICT tools and their different uses
were identified (see Appendix I). In the university context, most of the studies have focused only
on one specific ICT tool/type or an application. Even though, some researchers have used the
term ICT/ technology/IT, they have specified the term ICT in different ways-as different tools
or/and different purposes/uses (see Appendix 1). Since, the current research is conducted with a
focus on the readiness of the fresh graduates for the competitive job market demand, studies with
the intention of identifying ICT use and acceptance role in organizational productivity, and
organizational performance in various sectors were also reviewed and they provide better
evidence regarding ICT needs of the job market. However, ICT tools and their different uses for
data gathering were formulated as: academic/ educational technology use, social communication

use, technical use and other use.

2.2.2 Factors affecting ICT use and acceptance in universities
Level of access, hours spent on computers and the Internet, frequency of use and perceptions on
competence and generally the role of ICTs have been taken as the core determinants of most
empirical studies. A significant difference has been identified between the ICT availability and
the utilization by Umunadi (2011). ICT usage has been measured through the attitude towards
computers, self-efficacy and computer phobia by Selwyn (1997), Macleod, Denise, & Haywood
(2002), Waldman (2003), Gay et al. (2006), Li & Kirkup (2007), Mcilroy, Sadler & Boojawon
(2007) and by Mahmood (2009) on a variety of ICT contexts. Most of the non-theory based
studies have identified gender, age, and study year as the differentiating factors on ICT use
behavior. Subject wise disparities in ICT acceptance have also been identified by
Samaradiwakara (2010) and Mahmood (2009). They have found that the students from Arts and
Humanities disciplines were not sufficiently aware of the benefits of ICTs. Prior experience of
computer or/and the Internet and the secondary school experience on computing were other
differentiating factors identified (MacLeod et al., 2000; Li & Kirkup, 2007; Rekabdarkolaei &
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Amuei, 2008; Samaradiwakara, 2010; Luu & Freeman, 2011). A Sri Lankan study, found sector

(urban/rural) differences in use and acceptance of ICTs (Samaradiwakara, 2010).

Some researchers have empirically tested the knowledge on ICTs, competences or skills on ICTs
through tests and identified the differences between perceived competence and the actual skills
(Lee, 2003; Madigan, Goodfellow, & Stone, 2007; Hilberg & Meiselwitz, 2008; Nash, 2009;
Hewagamage, 2009). These studies attempted to test whether the students possess the basic level
of computer proficiency needed to study in universities in this era. Most of the studies indicate
that often students’ perceptions of ability decline due to their increased awareness of the skills
needed in the workforce (Kaminski, Switzer, & Gloeckner, 2009). Lack of funds, infrastructure
facilities, training, and language barriers have also been found as the reasons for the lower
exposure on ICTSs.

2.3 TECHNOLOGY ACCEPTANCE THEORIES AND MODELS

Theory is ‘a set of statements or principles devised to explain a group of facts or phenomena,
especially one that has been repeatedly tested or is widely accepted and can be used to make
predictions about natural phenomena’ (The American Heritage Dictionary entry, 2013). Theories
provide a set of explanatory variables which can be used to describe the causal relationship for
the occurrence of events under investigation to predict phenomena. A model is defined as a
systematic description of a system, a theory or a phenomenon that accounts for its known or
inferred properties and may be used for further study of its characteristics. A model is any
abstract representation of some portion of the real world, constructed for the purpose of
understanding, explaining, predicting or controlling a phenomenon being investigated (Burch,
2003).

User acceptance of any information technology for intended purposes have been modeled and
predicted using theories. The main objectives of many of those studies were to investigate how
to promote usage and also explain what hinders acceptance and usage of technologies
(Kripanont, 2007). The present study also aims at investigating the factors affecting the use and
acceptance of ICTs by students in Sri Lankan universities in order to promote the usage of a
rapidly increasing vast array of information through new modes of technologies and therefore
there is a need to explore a theoretical basis for the use of ICTs. Many researchers have proposed
theories and models of technology acceptance in order to explain and predict user acceptance
with technology in order to account for rapid change in both technologies and their environment
(Oye et al., 2012). A review of the existing technology acceptance theories/ models is therefore

important to formulate the current research model. A large number of theories/models have been
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designed to explore the acceptance and use of technologies environment. Some of the

theories/models that provide the basis for technology acceptance can be portrayed as follows:

2.3.1 Cognitive Dissonance Theory (CDT)
Cognitive Dissonance Theory (CDT) was formulated by Festinger (1957) to explain how
discrepancies (dissonance) between one’s cognition and reality change the person’s subsequent
cognition and/or behavior (Bhattacherjee, 2001). This theory depicts a process model of
individual behavior whereby users from an initial pre-usage expectation (belief) about a
technology experience its usage overtime, and then from post-usage perceptions of the
technology. The dissonance between users’ original expectations and observed performance is

captured in the disconfirmation construct (Bhattacherjee, 2001).

2.3.2 Innovation Diffusion Theory (IDT)

Innovations Diffusion Theory (IDT) (Rogers & Shoemaker, 1971; Rogers, 1995) has been used
since 1950s to describe the innovation-decision process. It has gradually evolved until the best
well-known innovation-decision process was introduced by Rogers (Rogers & Shoemaker, 1971;
Rogers, 1995). Possibly the principal theoretical perspective on technology acceptance is the
innovation diffusion theory, which has been applied at both individual and organizational levels
of analysis while its primary intention is to provide an account of the manner in which any
technological innovation moves from the stage of invention to widespread use (or not) (Andrew
Dillon & Morris, 1996). As depicted in Figure 2.1, the innovation-decision process is one
through which an individual (or any other decision-making unit) passes (1) from first knowledge
of an innovation, (2) to forming an attitude towards the innovation, (3) to a decision to adopt or
reject, (4) to the implementation of the new idea, and (5) to the confirmation of this decision
(Rogers, 1995).

2.3.3 Task Technology Fit Model (TTF)
Task-Technology Fit (TTF) (Strong, Dishaw, & Bandy, 2006) theory holds that IT is more likely
to have a positive impact on individual performance and to be used if the capabilities of the IT
match the tasks that the user must perform (Goodhue & Thompson, 1995). The graphical
presentation of TTF is in Figure 2.2. TTF consists of eight factors: quality, locatability,
authorization, compatibility, ease of use/training, production timeliness, systems reliability and
relationship with users. TTF has been applied in the context of a diverse range of information
systems. TTF measured in conjunction with utilization, is a significant predictor of user reports
of improved job performance and effectiveness was attributable to their use of the system under

investigation (Goodhue & Thompson, 1995).
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Figure 2.1: A model of five stages in the innovation- decision process
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Figure 2.2: Task Technology Fit (TTF) model

2.3.4 Expectation-Disconfirmation Theory (EDT)
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Expectation Disconfirmation Theory or Expectation Confirmation Theory (Oliver, 1980) which

is built upon the basis of CDT definition and from Marketing has now come to be applied to the

adoption of information technology (Bhattacherjee, 2001). EDT focuses in particular on how and

why user reactions change over time. As depicted in Figure 2.3, the four main constructs in the

model are: expectations, performance, disconfirmation, and satisfaction.

Bhattacherjee (2001) and Bhattacherjee & Premkumar (2004) have integrated the widely

employed Technology Acceptance Model (Davis et al., 1989) and EDT to understand technology

acceptance intentions over time. In technology acceptance, expectations about technology has
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predicted perceived performance, disconfirmation of expectations, satisfaction, and usage
persistence intentions (Bhattacherjee, 2001; Khalifa & Liu, 2002; Bhattacherjee & Premkumar,
2004; Hsu, Chiu, & Ju, 2004). This is an important area of research that helps explain the process
of adoption by showing how initial expectations are transformed by disconfirmation into
satisfaction with technology (Lankton & McKnight, 2007).

Expectations
Disconfirmation Satisfaction
-
Percemed
performance

Source: Oliver (1980)
Figure 2.3: Model of the Expectation-Disconfirmation Theory

2.3.5 Theory of Reasoned Action (TRA)
The first theoretical perspective to gain widespread acceptance in technology acceptance
research was the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975). TRA is a
versatile behavioral theory and models the attitude-behavior relationships. This theory maintains
that individuals would use computers if they could see that there would be positive benefits
(outcomes) associated with using them. TRA model is depicted in Figure 2.4.

Aftitude Toward
Ad or Behavior

Behaviora

Behavior

h 4

Intention

Subjective Narm

Source: Fishbein & Ajzen (1975)
Figure 2.4: Model of the TRA

As shown in the Figure 2.4, TRA posits that individual behavior is driven by behavioral
intentions where behavioral intentions are a function of an individual's attitude toward the

behavior and subjective norms surrounding the performance of the behavior.
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2.3.6 Theory of Planned Behavior (TPB)
The Theory of Planned Behavior (TPB) (Ajzen, 1985; 1991) is a successor of TRA and has
introduced a third independent determinant of intention, perceived behavior control as shown in

Figure 2.5.

Aftitude Toward
A or Behavior
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Subjective Nom Intention

) 4

Behavice

Perceived fosen
Behavioral Control

Source: Ajzen (1991)
Figure 2.5: Model of TPB

Perceived behavioral control is determined by the availability of skills, resources, and
opportunities, as well as the perceived importance of those skills, resources, and opportunities to
achieve outcomes (Kripanont, 2007). As Kripanont (2007) emphasized and as shown in Figure
2.5, by changing these three predictors (attitude, subject norm and perceived behavior control),
the chance that the person will intend to do a desired action can be increased and thus increase
the chance of the person actually doing it. Although Ajzen (1991) has suggested that the link
between behavior and behavioral control outlined in the model should be between behavior and
actual behavioral control rather than perceived behavioral control, the difficulty of assessing

actual control has led to the use of perceived control as a proxy.

2.3.7 Social Cognitive Theory (SCT)
SCT (Bandura, 1986) is based on the basis that environmental influences such as social pressures
or unique situational characteristics, cognitive and other personal factors including personality as
well as demographic characteristics are equally significant in determining behavior (see Figure
2.6).

In 2007 Kripanont described the SCT as:
“How people interpret the results of their own behavior to inform and alter their
environments and the personal factors they possess which, in turn, inform and

alter subsequent behavior. This is the foundation of the conception of reciprocal
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determinism by Bandura (1986), which views: (a) personal factors in the form of
cognition, affect, and biological events, (b) behavior, and (c) environmental
influences that create interactions that result in a triadic reciprocality” (Kripanont
2007, pp. 47-48).

Behavior

Personal Factors Environmental
(Cognitive, affective, Factors
and biological events)

Y

<

Source: Bandura (1986)
Figure 2.6: Model of SCT

Further, more variables, gender, age, and experience, from SCT were researched to find out
whether they play an important role in the explanation of the acceptance of ICT (Sutton, 1991;
Gefen & Straub, 1997; Reinen & Plomp, 1997; Venkatesh & Davis, 2000; Volman & Eck, 2001;
Colley & Comber, 2003; Losh, 2004).

2.3.8 Technology Acceptance Model (TAM)
TAM (Davis, 1989) was the first model to mention psychological factors affecting computer
acceptance and it was developed from Theory of Reasoned Action (TRA) by Davis (Davis,
1989). Davis (1989) developed and validated better measures through TAM for predicting and
explaining technology use. As shown in Figure 2.7, TAM posits that perceived usefulness and
perceived ease of use determine an individual's intention to use a system with the intention to use
serving as a mediator of actual system use. Perceived usefulness is also seen as being directly
impacted by perceived ease of use. The underlying links between two key constructs and users’
attitudes, intentions and actual computer usage behavior, were specified using the theoretical
underpinning of the TRA. Attitude and perceived usefulness jointly determine the behavioral

intention and attitude is determined by perceived usefulness and perceived ease of use.
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Figure 2.7: TAM

Research has shown two central variables, perceived usefulness and perceived ease of use, as
explanatory variables which are very important for the explanation of the intention to use ICT
and ICT competence (Teo et al., 2009).

2.3.9 Model of PC Utilization (MPCU)
MPCU (Thompson et al., 1991) presents a competing perspective to the theories TRA and TPB
and the underpinning conceptual paradigm is theory of human behavior of Triandis (1977). This
model predicts the PC utilization behavior. However, the nature of the model makes it
particularly suited to predict individual use and acceptance of a range of information
technologies (Venkatesh et al., 2003). Thompson et al. (1991) used this to predict usage behavior

rather than the intention to use.

2.3.10 Motivational Model (MM)
Motivation theory (Davis, Grover, Becker, & McGregor, 1992) in psychology is the keystone
concept behind this model. Several studies have examined motivational theory and adapted it for
specific contexts and also applied to understand new technology adaption and use (Venkatesh &
Speier, 1999). The core constructs of the theory are extrinsic motivation and intrinsic motivation.

2.3.11 Decomposed Theory of Planned Behavior (DTPB)
The Decomposed TPB (DTPB) introduced by Taylor and Todd explores the dimensions of
attitude, belief, subjective norm (social influence) and perceived behavioral control by
decomposing them into specific belief dimensions (Taylor & Todd, 1995). Taylor & Todd
(1995) suggest decomposing attitudinal belief into three factors: perceived usefulness, perceived
ease of use, and compatibility. These three factors have been found to be consistently related

specifically to IT usage (Kripanont, 2007). The model is illustrated in Figure 2.8.
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Figure 2.8: Model of the DTPB

Perceived behavior control was decomposed into two constructs: self-efficacy, facilitating

conditions (resource and technology). Self-efficacy (Bandura, 1977) is related to perceived

ability, and it is anticipated that higher levels of self-efficacy will lead to higher levels of

behavioral intention and IT usage (Compeau & Higgins, 1991).

2.3.12 Combined TAM and TPB (C-TAM-TPB)

The key determinants of TPB, influence of social and control factors which are not used to

measure the behavior

in TAM have been joined together to form the C-TAM-TPB. Model

(Taylor & Todd, 1995) and is illustrated in Figure 2.9.
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Figure 2.9: Model of C-TAM-TPB
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Taylor & Todd in 1995 added two more factors: subjective norm and perceived behavioral
control to TAM to provide a more complete test of the important determinants of IT usage,
because of their predictive utility in IT usage research and their wide use in social psychology
(Taylor & Todd, 1995). This is an adequate model of IT usage for users who are both

experienced and inexperienced with a technology system.

2.3.13 Technology Acceptance Model 2 (TAM2)
The goal of TAM2 (Venkatesh & Davis, 2000) is a theoretical extension of the TAM to (1)
include additional key determinants of TAM that explains perceived usefulness and usage
intentions in terms of social influence and cognitive instrumental processes and (2) to understand
how the effects of these determinants change with increasing user experience over time with the
target technological system (Kripanont, 2007). The model is depicted in Figure 2.10.

Experience Voluntariness
Subjective \ \ /
MNorm N\
_L_fﬁ_ﬁ_'______________d Perceived
Image Usefulness
¥
Intention Usage
Job to Use Behavior
Relevance
Perceived
Ease of Use
g:aﬁ Technology Acceptance Model
Result
Demonstrability

Source: Venkatesh & Davis (2000)
Figure 2.10: TAM2 model

According to the study of Venkatesh & Davis (2000) both social influence processes (subjective
norm, voluntariness, and image) and cognitive instrumental processes (job relevance, output
quality, result demonstrability, and perceived ease of use) significantly have influenced user

acceptance.
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2.3.14 The Unified Theory of Acceptance and Use of Technology (UTAUT)
Another important theoretical model was proposed as the Unified Theory of Acceptance and Use
of Technology (UTAUT) (Venkatesh et al., 2003). The UTAUT model stands upon integrating
conceptual and empirical aspects of eight previously developed competing models/theories that
relate to technology acceptance and use. Theoretical underpinnings include the Theory of
Reasoned Action (Fishbein & Ajzen, 1975), Technology Acceptance Model (Davis, 1989),
Motivational Model (Davis et al., 1992), Theory of Planned Behavior (Ajzen, 1991), a
combination of Technology Acceptance and Theory of Planned Behavior models (Taylor &
Todd, 1995), Model of PC Utilization (Thompson et al., 1991), Innovation Diffusion Theory
(Moore & Benbasat, 1991; Rogers, 1995), and Social Cognitive Theory (Compeau & Higgins,
1995). Successful integration of key elements from the initial set of 32 constructs form eight
theories/models (Venkatesh et al., 2003; Kripanont, 2007; Gronland, 2010) into four core
constructs and with four moderator variables, models the UTAUT. As Figure 2.11 depicts,
UTAUT proposes three indirect determinants of technology usage behavior (performance
expectancy, effort expectancy, and social influence), and two direct determinants of usage
behavior (behavioral intention and facilitating conditions). Gender, age, voluntariness, and
experience were identified as moderators to indirect and direct determinants of technology use

behavior.
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Figure 2.11: UTAUT model
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Attitude toward using technology, self-efficacy, and anxiety are not theorized to be direct
determinants of intention (Kripanont, 2007). The key moderators in the model are gender, age,
voluntariness, and experience. From a theoretical perspective, UTAUT (Venkatesh et al., 2003)
provides a refined view of how the determinants of intention and behavior evolve over time, and
it is important to emphasize that most of the key relationships in the model are moderated
(Kripanont, 2007).

24 COMPARISON OF TECHNOLOGY ACCEPTANCE THEORIES/MODELS
Comparison of technology acceptance theories/models in general is vital to position the most
suitable theoretical paradigm for the current study. It provides an overall picture of underpinning

concepts of theories/models which have been used on the technology acceptance environment.

The underpinning paradigms of theories of CDT and EDT have proved as more relevant to form
technology acceptance, through a few studies in the literature (Bhattacherjee, 2001;
Bhattacherjee & Premkumar, 2004). Yet, those aspects do not appear to direct the current study
sufficiently and they have not received the same level of attention in the available literature as
the other theories/models in technology acceptance. CDT and EDT have not been researched in
various contexts in technology acceptance.

TRA, TPB, TAM, TAM2 and UTAUT are more popular technology acceptance theories/ models
that are being used worldwide in different settings more especially in IS literature. TRA has been
adapted for use in many fields and is widely used in academia and business today (Magee, 2002)
and has demonstrated validity in the Information Systems literature (Han, 2003). TRA model has
some limitations including a significant risk of confounding between attitudes and norms since
attitudes can often be reframed as norms and vice versa. The second limitation is the assumption
that when someone forms an intention to act, they will be free to act without limitation. In
practice, constraints such as limited ability, time, environmental or organizational limits, and
unconscious habits will limit the freedom to act. However, there is also a growing recognition
that additional explanatory variables are needed for TRA (Thompson et al., 1991; Webster &
Martocchio, 1992).

The Theory of Planned Behavior (TPB) attempts to resolve the limitations of TRA. TPB has
been the explicit theoretical basis for many studies over various contextual settings. Therefore,
DTPB could provide a more complete understanding of technology usage (Taylor & Todd,

1995). But, Davis et al. (1989) explained that SN scales have a very poor psychometric
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standpoint, and may not exert any influence on BI, especially when IS applications are fairly

personal while individual usage is voluntary.

Generally, Technology Acceptance Model (TAM) specifies general determinants of individual
technology acceptance and therefore can be and has been applied to explain or predict individual
behaviors across a broad range of end user computing technologies and user groups (Davis et al.,
1989). Simultaneously TAM compared favorably with TRA and TPB in parsimonious capability
(Han, 2003). However, TAM is easier to use than TPB, and provides a quick and inexpensive
way of gathering general information about an individual’s perception of a technology.
According to the critical review and meta-analysis of TAM (Legris, Ingham, & Collerette, 2003),
claimed the TAM to be a useful model. However many researchers have attempted to expand
TAM which has only created confusion (Benbasat & Barki, 2007). Therefore the comparisons
confirm that TAM is parsimonious and easy to apply across different research settings;
nevertheless, it has to pay the trade-off of losing information richness derived from the studies
(Kripanont, 2007).

In a meta-analysis study on TAM with 88 published studies, King & He (2006) concluded that
the TAM is a valid and robust model. For the past two decades, substantial empirical evidence
has supported TAM. Perceived usefulness, perceived ease of use, social influence, facilitating
conditions, attitude, self-efficacy and anxiety together with UTAUT would thus be the basis of
the explanation of the usage of new technology (Wu et al., 2007; van Raaij & Schepers, 2008;
Wills et al., 2008). Venkatesh et al. (2003) have also added situational variables, gender, age,
experience and voluntariness of use to the UTAUT model even though core constructs play a
very important role in the explanation of the acceptance and use of technology (Verhoeven et al.,
2010; De Wit et al., 2011; Verhoeven et al., 2011). Therefore, the UTAUT has been playing a
key role in technology acceptance research and provides a solid base to explain why users accept

or reject a technology in a specific perspective.

It is clear however, that these theories/models have been expansively applied in a vast array of
research studies in technology contexts and other various areas of academic interest and they
have further proven their enhanced applicability in modeling technology acceptance in different

contextual settings.

The reviewed literature on technology acceptance theories/models which are relevant to the
current study (Bhattacherjee, 2001; Venkatesh et al., 2003; Bhattacherjee & Premkumar, 2004;
Kripanont, 2007; van Biljon & Kotzé, 2007; Al-Qeisi, 2009; Dulle, 2010) thus confirm that they
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have different premises and benefits. According to Singleton, Straits, & Straits (1993), Taylor &
Todd (1995) and Kripanont (2007), despite the specific advantages of each theory, the capability
of a theory/model in predicting and explaining behavior is measured by the extent to which the
predictors in the theory could account for a reasonable proportion of the variance in behavioral
intention and usage behavior. Considerably better variances explain a broader range of

phenomena.

Therefore it is necessary to compare them in order to identify the most appropriate ones in
respect of their ability to predict and explain individual behavior towards acceptance and usage
of technology. Literature reports superior comparisons of technology acceptance models by
Venkatesh et al. (2003) and Kripanont (2007). Venkatesh et al. (2003) have compared eight
models based on empirical data and Kripanont (2007) has compared nine models based on
literature. Therefore the model comparison of Venkatesh et al. (2003) can be concluded as a
more pragmatic approach and they have determined individual models’ ability to explain
behavioral intention (the explained variance R?). Table 2.1 presents a summary of technology
acceptance theories/models comparisons in terms of their key constructs, moderators and the

explained variance.

Following facts can be drawn from the model comparison in Table 2.1 by examining the

constructs, moderators and the explanatory ability.

e Core constructs of the theories/models vary between 2 (TRA and MM) and 8 (IDT). Most
of them consist of 3-4 constructs.

e Moderators show a discrepancy from 0-4. MM and SCT have no moderators and the
highest is included in the UTAUT. Most common moderator used in these
theories/models is the ‘experience’.

e The explanatory power of technology usage intention in terms of variance has ranged
from 0.36 (TRA, SCT) lowest to 0.69 (UTAUT) highest.

It is evident that moderators can play a significant role on explanatory ability of the
theories/models even under situations of similar constructs. Explanatory power of the TAM 2
and TPB is varying with different moderator changes and same constructs from 0.52 to 0.53. and
0.36-0.47 respectively.
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Table 2.1
Technology acceptance theories/models comparison
Theory/Model Constructs Moderators E)_(plamed
variance (R2)
1.Theory of Reasoned Action | 1. Attitude toward behavior 1.Experience 0.36
(TRA) 2. Subjective norm 2. Voluntariness '
2.Technology Acceptance 1. Perceived usefulness 1.Experience
Model 2. Perceived ease of use 2. Voluntariness 0.53
-a (TAM2) 3. Subjective norm
- b (TAM- including gender) 1. Perceived usefulness 1. Gender
2. Perceived ease of use 2. Experience 0.52
3. Subjective norm
3.Motivation Model (MM) 1. Extrinsic motivation None 0.38
2. Intrinsic motivation '
4.Decomposed Theory of 1. Attitude toward behavior 1.Experience
Planned Behavior (DTPB) 2. Subjective norm 2. Voluntariness 0.36
-a TPB (including 3. Perceived behavioral control '
voluntariness)
- b TPB (including gender) 1. Attitude toward behavior 1. Gender
2. Subjective norm 2. Experience 0.46
3. Perceived behavioral control
- ¢ TPB (including age) 1. Attitude toward behavior 1. Age
2. Subjective norm 2. Experience 0.47
3. Perceived behavioral control
5.Combined Technology 1. Attitude toward behavior 1. Experience
Acceptance Model and Theory | 2. Subjective norm 0.39
of Planned Behavior (C-TAM- | 3. Perceived behavioral control '
TPB) 4. perceived usefulness
6.Model of PC Utilization 1. Job fit 1. Experience
(MPCU) 2. Complexity
3. Long term consequences 0.47
4. Affect towards use
5. Social factors
6. facilitating conditions
7.Innovation Diffusion Theory | 1. Relative advantage 1. Experience
(IDT) 2. Ease of use
3. Result demonstrability 0.40
4. Triability 5. Visibility '
6. Image 7. Compatibility
8. Voluntariness of use
8.Social Cognitive Theory 1.0utcome expectation None
(SCT) 2. Self-efficacy
3. Affect 0-36
4. Anxiety
9.Unified Theory of 1. Performance expectancy 1. Gender
Acceptance and Use of 2. Effort expectancy 2. Age 0.69

Technology (UTAUT)

3. Social influence
4.Facilitating conditions

3. Experience
4. Voluntariness

Source: Venkatesh et al., 2003; Kripanont, 2007, Dulle, 2010
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According to Taylor & Todd (1995) models should be evaluated in terms of both parsimony (few
predictors) and their contribution to understanding. This means that a model with a good
explanatory power and a lesser number of variables is well suited. But the researchers have
argued that parsimony is not desirable by itself but rather is desirable only to the extent that it
facilitates understanding (Venkatesh et al., 2003).

For predictive, practical applications of the model, parsimony may be more heavily weighted; on
the other hand, if trying to obtain the most complete understanding of a phenomenon, a degree of
parsimony may be sacrificed (Kripanont, 2007). As shown in the Table 2.1 the UTAUT is rich in
the explanatory ability in explaining behavioral intention and usage of technology. Therefore, the
theory contributes to a better understanding about the drivers of behavior of acceptance and use
of new technologies than other similar theories and models (Venkatesh et al., 2003; Kripanont,
2007; Wu et al., 2007; Dulle, 2010). Since current research is aimed at producing a model that
could contribute to a practical application and a prediction together with an understanding about
the ICT acceptance and use phenomenon, UTAUT seems to be the best theoretical underpinning

that should provide a useful tool to assess the likelihood of success for ICT acceptance and use.

2.5 THE CULTURAL DIMENSIONS AND ICT USE AND ACCEPTANCE
The study of use and acceptance of technology is a complex issue especially given its multi-
disciplinary subject nature pertaining to psychological, technical, and social contexts (Day,
2006). The difficulty is increased since technology adoption is as much a cultural issue as a
rational decision-making process (Im, Hong, & Kang, 2011). Thus, the cultural psychology and
psychological anthropology perspective that assesses cultural traits by personality tests at the

individual level of analysis should also be considered (Tyler, Allan, & Huo, 2000).

There have been many definitions of the concept of “individual culture” in the social science
literature (Al-Qeisi, 2009). However, none of these can be embraced in the same manner since
the macro level national cultural phenomena often lack precision in explaining behavior at the
individual level (Srite & Karahanna, 2006). According to Straub et al. (2002), most of the
definitions of culture depend on the assumption that an individual's membership in any cultural
group is influenced and modified by membership in other professional, organizational, ethnic,
religious, and various other social groups, each of which has its own specialized culture and

value set.

However, a number of dominant frameworks or models have been used in the study of culture in

Information Systems research. The most known cultural values and dimensions introduced by
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major contributors are presented in Table 2.2. Table 2.2 consists of six different frameworks
(Schwartz, 1994; Hofstede, 1997; Trompenaars & Hampden-Turner, 1998) of understanding
culture and their seminaries of dimensions. Trompenaars & Hampden-Turner (1998) have seven
cultural dimensions by surveying managers from twenty different countries. Schwartz (1994) has
identified three dimensions; Conservatism / Autonomy, Hierarchy / Egalitarianism and Mastery /
Harmony (Voros & Choudrie, 2011). However, the most referred-to framework within the study

of culture is Hofstede’s dimensions theory.

Table 2.2
Summary for the most known cultural dimensions
Hofstede Schwartz Trompenaars and Chinese Hall Kluckhohn
(2997) (1994) Hampden-Turner Cultural (1989) and
(1998) Connection Strodtbeck
(1987) (1961)
Power Hierarchy/ - - - -
Distance Egalitarianism
Individualism/ | Autonomy Individualism/ Rational
Collectivism Communitarianism | - - Orientation
Masculinity/ Mastery/ Achievement/ - Man-nature
Femininity Harmony Ascription inner- - orientation
directed/
Outer-directed
Uncertainty
Avoidance - - - - -
Long- Term Conservatism | Attitude to Time Confucian Time Time
Orientation Work Perception Orientation
Dynamism
Specific/ Space Space
- - Diffuse - (personal Orientation
space & (Public &
Territory) Private)
High/Low
- - - - Context -

Source: Zakour (2008)

Hofstede's definition is arguably the most predominantly used (Srite & Karahanna, 2006) and he
defines culture as "the collective programming of the mind which distinguishes the members of
one human group from another” (1980, p. 260). This means that an individual's attitudes, beliefs,
and behavior are influenced by their social context and that individuals learn about behavior
through the study of the informational and social environment to which they belong (Srite &
Karahanna, 2006). Hofstede (1980) provides four widely cited dimensions of -culture:
individualism/collectivism, power distance, uncertainty avoidance, and masculinity/femininity

which are used in individual basis for the current study.
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2.6 ANALYSIS OF THE APPLICABILITY OF TECHNOLOGY ACCEPTANCE
THEORIES/MODELS
This section analyses the empirical applications of technology acceptance theories/models
identified, with the aim of determining the extent to which determinants and moderators of these
theories/models are pertinent to measure the technology use and acceptance behavior in Sri

Lankan university settings.

The diffusion of various aspects of technology/ICT studies that have made a significant
contribution towards propagating the knowledge emerging from the past research studies in
higher education settings as depicted in Appendix Il. Those studies further provide opportunities
for possible exploration of the conceptualization, methodologies and interpretation of the

research.

A majority of the current studies is based on the UTAUT Venkatesh et al. (2003), which comes
under Information Systems theory and used in other disciplines including Information Science,
Marketing, Social Psychology and Management (see Appendix II). Williams, Rana, Dwivedi, &
Lal (2011) also showed that the originating article of UTAUT has already been cited by a large
number of studies within a short period of time. TAM is the secondly most-used acceptance
theory (see Appendix II). Also some researchers have claimed that prior to the existence of the
UTAUT, TAM was the most widely utilized theory to study IS/IT adoption within the IS
discipline (Venkatesh et al., 2003; Dwivedi, Williams, Lal, & Schwartz, 2008; Williams et al.,
2011). However, in a systematic literature review conducted in e-learning acceptance by Sumak,
Hericko, & Pusnik (2011) found that the TAM is the mostly used theory in e-learning use and
acceptance. Their study was not limited to university settings: the most common user type used
was students and academics. During TAM’s 20 years of existence, it has been utilized by a large
number of studies across various business- and management-related disciplines (Williams et al.,
2011). However, it appears that UTAUT has become a popular theoretical choice during the last
2-3 years within the field of Information System (1S)/Information Technology (IT) and adoption
and diffusion in higher education settings. It is therefore believed that UTAUT will provide a
sound theoretical basis for the current study.

According to Venkatesh et al. (2003), technology adoption research can be distinguished
between research that focuses on the individual acceptance, in which the behavioral intentions of
users, or actual use, are used as a dependent variable, and research that is more focused on
implementation success at the organizational level (Sumak et al., 2011). Therefore, there are at

various levels within any educational system, different expectations and drivers about
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technology’s value and adoption on both personal and organizational level (Surry & Ensminger,
2006). However, the number of novel technologies increases and their diverse applicability
expands in individuals and organizations level alike. Although, the organizations get used
commonly to be updated with the trend in other organizations or countries in technology
innovation, individual use and acceptance is limited by various factors. Thus, it may be the
reason to focus on individual acceptance and use behavior than organizational, by most of the
researchers. It is confirmed by the summary of the literature on ICT adoption in university
settings (see Appendix IlI). It shows that only one study has focused on organizational utilization

(Kasse & Balunywa, 2013) while all other studies are on individual acceptance and use.

According to Kripanont (2007), theories/models that have been developed and repeatedly tested
in studies in other settings may not be equally valid in professional/educational settings. The
arguments elaborated in a study of Rocker (2010), has shown that the factors used to predict
adoption in existing systems (IT/IS), were not sufficient for explaining the adoption of future
ICTs. Also, on similar grounds Venkatesh et al. (2003) recommended further work on
identification and testing the additional boundary conditions of the UTAUT model in an attempt
to “provide a richer understanding of technology adoption and usage behavior in different
organizational and technological contexts”. Hence, it is pertinent to modify the determinants and
moderators of UTAUT to suit the specific research environment of the current study by

reviewing the empirical applications of UTAUT in university context.

2.6.1 UTAUT applications in university settings
The constant use of UTAUT for the last ten years since its origination attracted the efforts of
numerous researchers in analyzing trends and patterns of use and acceptance (El-Gayar &
Moran, 2006; Lin & Anol, 2008; Stephan et al., 2009; Verhoeven et al., 2010; Shu & Chuang,
2011; Avci & Askar, 2012; Lin, Lu, & Liu, 2013), illustrating actual performance by employing
systematic reviews (Williams et al., 2011), cross cultural validations (Oshlyansky, Cairns, &
Thimbleby, 2007; Im et al., 2011) and the meta-analysis approach (Williams et al., 2011) in

technology adoption in university contexts.

One of the first steps in establishing the efficacy of a theoretical model is examining its ability
for generalization across time, populations, and contexts (Shadish, Cook, & Campbell, 2002). A
similar concept has been further identified by Venkatesh, Thong, & Xu (2012) as three broad
types of UTAUT extensions/integrations; (1) new contexts such as new technologies, new user
populations and new cultural settings (2) addition of new constructs in order to expand the scope

of the endogenous theoretical mechanisms outlined in UTAUT and (3) inclusion of exogenous
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predictors of the UTAUT variables. Existence of these integrations in the university settings
should be reviewed in order to further identify knowledge gaps in the literature which will be
covered by the current research.

Appendix Il clearly shows the development in applicability of UTAUT across the time and that it
is vastly diffused. Also, it shows the broad range of contexts such as organizational, individual,
technological and cultural, in which generalizability has been examined. In-depth consideration
of those contexts will provide a better foundation to fill the knowledge gap through the current

research study.

2.6.1.1 Context considerations of UTAUT in university settings
With the intention of comprehensively understanding individual acceptance of technology, it is
necessary to infer end user behavior in university settings within at least three contexts:
technology context, user population context and the cultural (national) context (Venkatesh et al.,
2012), where a context refers to the interrelated conditions in which something exists or occurs
(Webster, 2006).

Technology (system) context refers to the end-user computing technologies under investigation,
such as any IT innovations, information system applications, and communications technology
(Kripanont, 2007). Those ICT tools have usually been adapted by past researchers separately or
together. Most of the studies have covered a vast range of technology applications from the basic
computer use (Valentin et al., 2013), web 2.0 technologies (Gruzd et al., 2012; Escobar-
Rodriguez, Carvajal-Trujillo, & Monge-Lozano, 2013) to the newest concept, cloud computing
(Chang, Chiang, & Hopkinson, 2013) in university settings. Further, they were applied within
new contexts in university settings, such as E-Library (Ayele & Sreenivasarao, 2013);
podcasting (Lin, Zimmer, & Lee, 2013); Wiki/Blog (Avci & Askar, 2012) etc.

Individual/ user population context refers to those essential characteristics of individual users
that are related to technology usage (Kripanont, 2007). In university settings a range of users
have been exploited for UTAUT testing (see Appendix I1). Some researchers focused their
studies on university teachers (Oye et al., 2012; Thowfeek & Jaafar, 2013), post graduate
students (Rahman, Jamaludin, & Mahmud, 2011), library users (Santos-Feliscuzo & Himang,
2011), the whole university community including academics, non-academics, executives, post
graduate students and undergraduate students together (Chen, 2011) and the combination of
those user categories (Ayele & Sreenivasarao, 2013; Lin et al., 2013). However, most of the

studies have focused on students’ use and acceptance of any technology tool (El-Gayar &
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Moran, 2006; Marchewka et al., 2007; Lin & Anol, 2008; Stephan et al., 2009; Verhoeven et al.,
2010; Yoo & Huang, 2011; Tan, 2013 etc.) since they become the leading members of the e-
workforce when they leave their universities. Therefore, it is vital to redirect the focus on use

and acceptance of ICTs towards students.

The next context to be considered is the culture. Here, the national cultural context, which refers
to the macro environment in which the investigated user behavior occurs, should be considered
because, it is believed that the national culture also has an impact on an individual’s decision-
making process towards using a technology (Han, 2003). Most of the UTAUT applications have
taken place in western countries and user behavior in other cultural settings needs to be studied
to make sure that the knowledge derived from studies in Western countries can be cautiously

applied to other cultures particularly.

2.6.1.2 Endogenous/exogenous variable consideration in UTAUT within university settings
Most of the studies only adapted main constructs of the UTAUT (see Appendix Il). However,
some researchers have adapted external variables for the UTAUT variables in order to better
explain the particular technology acceptance environments. Table 2.3 depicts the summary of the
endogenous and exogenous predictors used in UTAUT within university contexts.

As depicted in the above Table 2.3, although some studies have used computer self-efficacy,
attitude and anxiety or one or two of them as direct determinants of the behavioral intention to
use technologies (El-Gayar & Moran, 2006; Marchewka et al., 2007; Yoo & Huang, 2011; Avci
& Askar, 2012; Nassuora, 2012), those were included not as direct determinants to the
behavioral intention, but as indirect determinants of the UTAUT model (Venkatesh et al., 2003).
Further, some studies have adapted a number of exogenous variables for the UTAUT in
university settings. Some of them are intrinsic/hedonic motivation (Basar, 2012; Escobar-
Rodriguez et al., 2013), personal innovativeness (van Raaij & Schepers, 2008; Lin et al., 2013),
education compatibility (Chen, 2011), cultural factors (Thowfeek & Jaafar, 2013), technology
task fit (Jing, Jinghua, & Junquan, 2010) and user involvement (Shu & Chuang, 2011) etc.
However, different results have been received from most of those studies for particular

technologies and particular user categories.
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Table 2.3
Endogenous/exogenous predictors of UTAUT variables used in university settings
Citation Endogenous/exogenous predictors

Ayele & Sreenivasarao (2013), Relevancy, expected benefits

Tibenderana & Ogao (2008)

Escobar-Rodriguez, Carvajal-Trijillo & Hedonic motivation, habit, perceived advantages

Monge-Lozano (2013) and perceived relevance

Lin, Zimmer & Lee (2013) Individual differences (self efficacy, personal
innovativeness, prior experience)

Thowfeek & Jafaar (2013) Cultural factors (power distance, individualism,
uncertainty avoidance, masculinity)

Avci & Askar (2012) Self efficacy and anxiety

Basar (2012) Intrinsic motivation

Nassuora (2012) Attitude

Chen (2011) Education compatibility, technological
expectancy

Rahman, Jamaludin & Mahmud (2011) Information quality, service quality

Santos-Feliscuzoa & Himangb (2011) Technical qualities of the software

Shu & Chuang (2011) User involvement

Yoo and Huang (2011) Attitude, anxiety

Jing, Jinghua & Junquan (2010) Perceived cost and task technology fit

Stephan et al. (2009) Pedagogical paradigm

Lin & Anol (2008) Online support expectancy, relationship
commitment, perceived critical mass

Van Raaij & Schepers (2008) Personal innovativeness, computer anxiety

Marchewka, Liu & Kostiwa (2007); EI- | Attitude, anxiety, self efficacy

Gayar & Moran (2006)

Source: Compilation by the author based on literature

In the study of Basar (2012), intrinsic motivation has been tested as a predictor to the behavioral
intention and the results revealed that intrinsic motivation does not have any statistically
significant effect on the intention to use the student portal. Also, hedonic motivation has been
considered as a predictor for the perceived advantage which is believed to have a direct influence
on behavior intention in the study of Escobar-Rodriguez et al. (2013) and it has been proved to
have a positive influence on perceived advantages of Facebook as a social media platform.
Personal innovativeness has been taken as an exogenous variable to performance expectancy and
the effort expectancy of UTAUT by two studies (van Raaij & Schepers, 2008; Lin et al., 2013)
and it did not exhibit a significant relationship with performance expectancy in both studies but
was found as significant for effort expectancy only for teachers in Lin et al.'s (2013) study. The
most prominent predictor in the study of Shu & Chuang (2011) has been user involvement; it had
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the greatest explanatory power in their study, indicated by the size of the correlation and its
statistical significance. This proved that wikis are “customer centric” and require greater user
involvement to guarantee their success because of their decentralized and collaborative nature.
Therefore, most of them cannot be confirmed as good exogenous predictors for UTAUT on

entire ICT use and acceptance behavior within the university context.

Education compatibility has been defined as the degree to which an e-learning system is
perceived as being congruent with a student’s learning expectancy. More specifically, it has been
referred to as the degree to which an e-learning system complies with the overall learning
expectancy of students, including the current learning situation, the learning style, and the
preference of conducting learning activities. However, educational compatibility has proven to
be the most critical determinant for e-learning acceptance in the study of Chen (2011). This
finding means that how a student’s perceptions of technology fit with his/her learning
expectancies is more important than perceptions regarding technological usage. Thus,
educational compatibility predominates in a student’s decision to accept a technology. This
determinant has been seldom considered by prior research. Though the university students are
traditionally motivated to use ICTs to successfully face technological improvement in the job
market, they tend to use them usually if the technology matches or needs their learning/course
requirements. Therefore, educational compatibility will be a better suited predictor of use and
acceptance of ICTs in university settings. However, education compatibility is contained in
performance expectancy as Venkatesh et al. (2003) defined performance expectancy is the
degree to which a student believes that using ICTs will help him or her to attain gains in

education/job performance.

2.6.1.3 Moderators/ other variable considerations in UTAUT within university settings
One of the major characteristics in UTAUT is the inclusion of moderator variables. The original
TAM did not include any moderating effects. Moderating variable is one that has a strong
contingent effect on the independent variable and dependent variable relationship (Serenko,
Turel, & Yol, 2006; Kripanont, 2007). That is, the presence of a third variable (the moderating
variable) modifies the original relationship between the independent and the dependent variables

and moderators can potentially increase the predictive validity of models.

The UTAUT has included experience, voluntariness, gender and age in order to make better
prediction and explanation associated with user behavior for a particular technology. Prior
research has examined those four factors as the main moderators of beliefs on technology
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acceptance (Srite & Karahanna, 2006). A summary of the moderators and other variables used

with UTAUT in university settings is depicted in Table 2.4.

Table 2.4

Moderators and other variables used in UTAUT in university settings

Citation

Moderators (other variables)

Ayele & Sreenivasarao (2013)

Gender, age, experience and voluntariness of use,
subject discipline, laptop access, skills,
awareness

Tan (2013)

Gender

Thowfeek & Jafaar (2013)

Gender, age, qualification, working experience,
ethnicity, ICT experience, use of e-learning

Avci & Askar (2012)

Gender, computer usage experience, duration of
computer usage, blog-wiki usage status

Basar (2012)

Gender, course taken

Nassuora (2012)

Gender, age

Oye, A.lahad & Ab.Rahim (2012)

Gender, age, work experience, voluntariness of
use and academic status

Pardamean & Susanto (2012)

Gender, blogging experience, age, weekly usage
duration of blogs, weekly numbers of posted
message, and weekly number of feedback
numbers

Chen (2011)

Gender, age, experience, education level, status
at the university

Rahman, Jamaludin & Mahmud (2011),
Stephan et al. (2009)

Gender, age, experience

Santos-Feliscuzoa & Himangb (2011)

Gender, age, experience, voluntariness and
technical qualities

Shu & Chuang (2011)

Bandwagon effect , gender, age, online
experience, wiki experience, frequency

Yoo & Huang (2011)

Gender, functional characteristics, experience

Verhoeven, Heerwegh & De Wit (2010)

Gender, age, experience, housing, parents social
status, field of study, Internet confidence,
learning styles, library visits, equipments,
instructions, ICT oriented courses, semester
exam marks

Tibenderana & Ogao (2009)

Gender, age, awareness faculty, academic
category

Marchewka, Liu & Kostiwa (2007)

Gender, age

Lin & Anol (2008)

Network IT usage, online social support

El-Gayar & Moran (2006)

Gender, age, class status

Li & Kishore (2006)

Gender, general computing knowledge, Weblog-
specific knowledge, experience with Weblogs,
frequency of using Weblogs

Source: Compilation by the author based on literature
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Table 2.4 illustrates that while some researchers have used moderator variables, others have not.
Even though most of the researchers have termed some variables as moderators in UTAUT, they
have not analyzed the moderator effects (Santos-Feliscuzo & Himang, 2011; Ayele &

Sreenivasarao, 2013 etc.).

Other researchers have treated moderators as external constructs in some of the studies. A number
of researchers have opted for adding or dropping some of the moderators while others have
retained the same variables as those in the original UTAUT model to suit their specific research
contexts (Kripanont, 2007; Tibenderana & Ogao, 2008; Shu & Chuang, 2011). Such a concept
that has been investigated in the paper of Shu & Chuang (2011) is the ‘peer effect’ or
‘bandwagon effect’. Keynes (1936) stated that facing multiple choices, people tend to confirm
their final decision when other people also make the same choice. Since the bandwagon effect
does not directly affect the intention to use, it is expected to have a moderator effect on the use
of wikis. Results showed that the bandwagon effect has intensified the impact of intention to use
wikis on the actual use. However, the bandwagon effect seems to be more suited for specific ICT

tools such as wikis and not for general ICT use and acceptance.

2.6.1.4 Hofstede’s cultural factor considerations with UTAUT in university settings
Reviewed literature revealed that a country’s national culture is an important factor limiting the
use and acceptance of ICTs and the role of culture in technology adoption has been examined in
many studies (Im et al., 2011). Yet, other studies have been conducted in organizational contexts
as well. However, Oshlyansky et al. (2007) have shown that the UTAUT tool is robust enough in

providing insight into cross-cultural technology acceptance differences.

Although Im et al. (2011) and Nwabueze et al. (2009) argue that the UTAUT and its
predecessors have left out culture as a key antecedent to technology acceptance, including
gender which is a fundamental aspect of culture, as a key moderator of the UTAUT Venkatesh et
al. (2003) have given evidence by including individual cultural factors into the model. More
especially ICT acceptance and the adaptation of Hofstede’s cultural dimensions with

UTAUT/TAM in university settings are summarized in Table 2.5.

All the studies presented in Table 2.5 are more recent. It means that the adaptation of well-
established Hofstede’s cultural dimensions into the academic domain is a current trend. Some
authors have adapted cultural factors as exogenous variables to measure the direct effect on

behavior intention or usage of technologies (Suraweera & Liew, 2011; Gogus et al., 2012;
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Thowfeek & Jaafar, 2013). Some of them, however, cannot be considered seriously because of
certain flaws in the methodology used.
Table 2.5

Relationships between the Hofstede’s cultural dimensions used with technology acceptance
models in university settings

Reference Technology Hofstede’s cultural Relationship
acceptance dimensions considered
model used

Thowfeek & UTAUT Power distance, Uncertainty | Direct determinant to

Jaafar (2013) (university avoidance, Individualism vs. | the behavioral

tutors) collectivism, Masculinity vs. | intention to use e-

femininity learning

Gogus, Nistor & | UTAUT Power distance, Uncertainty | Cross cultural

Lerche (2012) (professors) avoidance, Individualism vs. | differences in
collectivism, Masculinity vs. | acceptance of
femininity, Long-term Education technology
orientation vs. short-term acceptance
orientation

Suraweera & UTAUT Power distance, Direct determinants to

Liew (2011) (students) Individualism vs. use of e-learning

collectivism, Long-term
orientation vs. short-term

orientation
Sanchez-Franco, | UTAUT Uncertainty avoidance, Moderators to the
Martinez-Lopez (professors) Individualism vs. relationship between
& Martin-Velicia collectivism determinants and Bl to
(2009) use of web based e-
learning
Strite & TAM Power distance, Uncertainty | Moderators to the
Karahanna (2006) | (university avoidance, Individualism vs. | relationship between
students) collectivism, Masculinity vs. | determinants and Bl to
femininity technology acceptance

Source: Compilation by the author based on literature

However, the existence of cultural differences on technology acceptance has been shown through
the studies which have considered the moderating effect of cultural factors between the
determinants to the behavior intention to use technologies (Sanchez-Franco et al., 2009).
Uncertainty avoidance, masculinity/femininity and power distance emerged as consistent
significant moderators of the relationship between subjective norm (social influence) and
intended behavior (Srite & Karahanna, 2006). Further, they found that masculinity/femininity
had a significant moderating effect on the relationship between perceived ease of use and
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intended behavior also. Those studies focused on the availability of cultural differences among a
variety of cultural groups but have not established clear relationships between cultural variables
and ICT adoption and usage determinants. Also, they have not considered how the model
increases the explanatory power in explaining particular technology acceptance environment

within a specific group.

2.7 SUMMARY OF THE LITERATURE REVIEW
Though, literature reveals that a large range of ICT tools and applications has become integrated
into higher education almost instantly, it does not report an optimal absorption by students. Thus,
further exploring the ICT use and acceptance in university settings in order to examine whether
they are optimally utilized is imperative and it seems to have been largely ignored in Information
Science, as is evident from the paucity of literature in the field. Moreover, it was apparent that a
variety of novel ICT tools emerge timely in a mushrooming growth and students rush on them.
However, in the UCTIT exams under HETC project in Sri Lanka has affirmed that capability in
using MS Word, Excel, Access and Power Point and the Internet searching and social
communication networks as the ICT tools in which a student should be skilled (“Outline of the
areas covered in the UCTIT exam,” 2014). Further, a phenomenological inquiry would help the
researcher to identify the important ICT tools that graduates in Sri Lankan universities should be

equipped with.

Overall, the results of the non-theory based studies confirmed that specific differences in
individual behavior of ICT use and acceptance in diverse country contexts may exist. Further,
the progress seemed to be of a lower rapidity due to poor promotion in exploiting ICTs in Sri
Lankan universities. Therefore, the problem domain in the current study fills the gap on
knowledge exploring the behavior of university students on use and acceptance of ICTs in Sri

Lankan universities.

From the comprehensive critique of fourteen technology acceptance theories/models, it emerges
that the UTAUT would be more suited to modeling ICT acceptance and use because UTAUT is
generic and can be applied in any particular technology acceptance setting. UTAUT is further
well suited to explore the technology use and acceptance behavior since it has given a provision
to extend to wider environments with different cultures. Moreover, literature clearly revealed
that the UTAUT is the most recently applied theoretical underpinning in most of the technology
acceptance theories and therefore an in-depth review of the applications of UTAUT on university
settings was performed. Although, a huge number of UTAUT applications have taken place

using a variety of ICT tools and user categories, mostly in Western countries on behavior
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intention to use technologies, the present study attempts to fill the knowledge gap by
contributing to modeling the current usage behavior and intention to future use of ICTs by
university students in a non-Western developing country, Sri Lanka. In an in-depth study on the
integrations of UTAUT, it was found that the addition of new constructs in order to expand the
scope of the endogenous theoretical mechanisms outlined in UTAUT and the inclusion of
exogenous predictors of the UTAUT variables can be useful. However, many of those did not
seem successful and therefore by scrutinizing those circumstances the researcher will be able to
better explain predictors of UTAUT in examining the technology acceptance behavior in the

current context.

It was further found that little effort has been taken to establish clear moderation effects on
technology acceptance and that there was no study on ascertaining moderating effects of
individual cultural factors on UTAUT at all. Therefore, a closer enquiry is desirable in the
context of rapidly changing ICTs, because the impact of individual culture may be greater within
fast advancing technologies. Finally, a strong requirement exists to explore the ICT use and
acceptance behavior in each country, as each country may have its own culture which has been
proved as highly influential on technology adoption by many researchers with different levels of
importance. University students’ behavior on use and acceptance of ICTs are associated with the
Sri Lankan culture, and therefore, any findings from previous studies carried out in other

countries may have limited relevance.

2.8 SUMMARY
In this Chapter, fourteen well-known theories and models relevant to technology acceptance
have been reviewed. In spite of the specific features of each theory, the capability of the
theory/model in predicting and explaining behavior has been measured by the extent to which
the predictors in the theory could account for a reasonable proportion of the variance. If it is
greater, the strength of the model in predicting and explaining the usage behavior and intention
to use behavior is greater. Also, a preferable model should be evaluated in terms of both
parsimony and its contribution to understanding. Since the current study expects to produce a
model of ICT use and acceptance, these well-known theories and models were found to have
specific features and significant benefits that will support to develop the theoretical framework
of the study. However, the UTAUT seems to be provided a solid base to explain why users
accept or reject a technology in a specific perspective and it is very promising in enhancing our
understanding of technology acceptance. Therefore, the empirical applications of UTAUT in

university settings with incorporation of individual cultural dimensions were further reviewed
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and it was concluded that further applications in other technological, user and cultural contexts
would have to take place. Therefore, using the above theoretical and empirical understandings,
the conceptualization of theoretical framework and hypotheses will be discussed in the next

Chapter.
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CHAPTER 3

THEORETICAL FRAMEWORK AND HYPOTHESES

3.1 INTRODUCTION
The theoretical and empirical literature related to technology use and acceptance was reviewed in
Chapter Two by examining the constructs, defining concepts, theories and key conceptual trends
of technology acceptance. The purpose of this chapter is to explain and discuss the basic concept
of formulation of a theoretical framework and to describe the theoretical framework based on
aspects of UTAUT and Hofstede’s individual cultural dimensions. The key determinants in the
theoretical framework that are expected to influence current use behavior and future acceptance
of Sri Lankan university students are proposed and discussed in this chapter. Furthermore, the
moderators that are expected to moderate the influence of these key determinants will be

discussed and then the research hypotheses will be drawn.

3.2 BASIC CONCEPTS OF THE THEORETICAL FRAMEWORK
Technology acceptance can be measured by actual technology use (use behavior) as well as by
intention to use (behavior intention) (Moore & Benbasat, 1991; Szajna, 1996). It is evident from
previous studies reviewed that the models of technology acceptance which were originally
developed and empirically tested concentrated either on behavior intention or use behavior or
both behavior intention and use behavior. On the other hand, if the specific technology has been
used for a period of time and it is studied cross-sectionally, the actual use behavior was usually
measured. In the case of a longitudinal study in dealing with a new technology, behavior
intention to use was captured before actual use behavior was measured. This was confirmed by
Venkatesh et al. (2003) first investigating behavior intention and then the use behavior from the
time of the initial introduction of the technology to stages of greater experience than when they
originally developed the UTAUT. Thus, in the longitudinal study, the role of intention as a
predictor of use behavior is critical and has been well-established (Ajzen, 1991; Sheppard,
Hartwick, & Warshaw, 1988; Taylor & Todd, 1995).

In predicting the future use behavior, measurement of behavior intention is also important as a
key dependent variable. More importantly, it is apparent that the experience gained through
current ICT use behavior will impact on the intention of using ICTs in the future. This basic
concept underlying the user acceptance model of this research was adapted from Venkatesh et al.
(2003) (see Figure 3.1).
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Source: Venkatesh et al. (2003)
Figure 3.1: Basic concept of technology acceptance

As shown in Figure 3.1, Venkatesh et al. (2003) suggest that individual reactions to use ICTs
may influence actual use of ICTs and consequently, actual use of ICTs may influence the
intention to use technology. Furthermore, it is assumed that individuals’ actual use of ICTs will

determine their reactions towards continuing to use the new mode of ICTs.

3.3 THEORETICAL FRAMEWORK
A theoretical framework, which is also referred to as a conceptual framework is defined as “an
assembly of research concepts or variables together with their logical relationships represented in
diagrams, charts, graphs, pictographs, flow-charts, or mathematical sets” (Miles & Huberman,
1994, p. 18; Ndunguru, 2007, p. 47). A theoretical framework explains how the researcher
theorizes or makes logical sense of the relationships among factors that have been identified as
important to the problem being investigated (Kripanont, 2007) and helps in setting up boundaries
of the studied phenomena. The critical intent of developing a conceptual framework is to guide
researchers to postulate and test certain relationships so as to improve the understanding of the

dynamics of the investigated phenomenon.

The theoretical and empirical reviews combine a conceptual justification and contextual
applicability of the conceptual underpinnings to examine ICT use and acceptance, in the
university context. The following section will present a more comprehensive theoretical
framework for the current study, based on the theoretical concepts identified in Chapter Two,

which were supported by the existing empirical research literature.

3.3.1 ldentification of dependent variables
The dependent variables in this study are Use Behavior (UB) and Behavior Intention to future
use (BI). Both dependent variables will be measured and investigated to find out whether use
behavior will significantly influence behavior intention to future use ICTs (Kripanont, 2007) in
order to form a model which could have power in explaining use behavior and future acceptance
of ICTs.
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Davis (1989) emphasizes that Bl is a proper dimension to examine and predict a UB toward a
particular technology. A large amount of research has shown consistent results showing a
significant correlation between Bl and UB. Furthermore, the path from Bl to UB is significant in
other models such as TAM, TPB, and DTPB too. As UB is largely influenced by BI, Bl plays an
important role in predicting UB. However, it is important to note that Bl is more predictive of
UB when individuals have had prior experience with the technology (Taylor & Todd, 1995).
Therefore, taking Bl and UB as dependent variables in the current research seems relevant since
the ICTs have been introduced early to Sri Lankan universities’ environments and therefore the
students are experienced to some extent. Further, it is consistent with the original UTAUT

model, as it was assumed that the Bl has a significant positive influence on UB.

3.3.2 ldentification of core determinants
Contextual review demonstrated that quite a number of core determinants pertaining to user
acceptance technologies have been identified by previous researchers with a base on UTAUT in
the university context. However, inconsistencies in using supplementary constructs
(determinants) have also been found in the literature. They are;

1. Even though, the variables, self-efficacy, anxiety, and attitude were theorized not as
direct determinants of the behavioral intention to use, but as indirect determinants in the
original UTAUT, they have been identified as direct determinants to the behavioral
intention to use technologies in some models.

2. Most of those additional determinants were adapted specifically to suit particular
technologies and to particular user categories.

3. Most of the time, newly added variables were not significant.

4. Some studies have used exogenous variables whose effects had already been included in
the original UTAUT.

5. Some variables were adapted for the UTAUT to examine a particular effect which has
not been strictly highlighted in UTAUT. For example, Hofstede’s cultural factors have
been captured as direct determinants to the behavioral intention to use technology to

investigate that particular cultural impact on technology acceptance and use.

The four core determinants established in the original UTAUT were considered as suitable to be
adapted for this particular study. They are Performance Expectancy (PE), Effort Expectancy
(EE), Social Influence (SI) and the Facilitating Conditions (FC).
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3.3.2.1 Performance Expectancy (PE)

The performance expectancy construct has been established to be the strongest predictor of
intentions and has remained significant at all points for all the eight models tested by Venkatesh
et al. (2003). Most of the technology acceptance studies which have used UTAUT as the base
theory and were conducted in university contexts clearly show PE as the significant predictor for
the BI (see Appendix Il). Previous technology acceptance studies have strongly acknowledged
the strength of performance expectancy construct in predicting Bl and strong evidence has
supported performance expectancy as a direct determinant of UB (Kripanont, 2007). The
evidence provides a good rationale to use PE as the direct determinant of UB and BI in the
current study and it is expected that PE will significantly determine UB and BI of ICTs. PE is
defined and used in this study as:

“The degree to which an individual student believes that using ICTs will help him or her

to attain gains in university performance (Venkatesh et al., 2003, p. 451)”

3.3.2.2 Effort Expectancy (EE)
The effort expectancy construct is said be significant in both voluntary and mandatory usage
contexts during early stages of technology adoption but becomes non-significant over periods of
extended and sustained usage (Dulle, 2010). However, EE has been found by many acceptance
studies based on UTAUT in university settings to have a significant influence on Bl (see
Appendix 1l) and Pardamean & Susanto (2012) report that EE is not significant in Blog
acceptance and use. Even though, EE was theorized as a direct determinant of Bl in a number of
other theories and models including TAM, TAM2, and C-TAM-TPB, it was found as a

significant determinant for usage behavior too (Kripanont, 2007).

Conversely, it is apparent that ICTs are a rapidly changing aspect with new innovations hastily
introduced becoming popular among university students. Therefore, EE is theorized as a direct
determinant of the UB and Bl in the current study. In this study EE is defined and used as;

“The degree of ease associated with the use of ICTs (Venkatesh et al., 2003, p. 451)”

It is expected that this factor would have a significant influence on UB and BI of ICT access by

students in Sri Lankan universities.

3.3.2.3 Social Influence (SI)
The core construct which is termed as social influence (SI) in UTAUT s represented as a
subjective norm in many theories (Venkatesh et al., 2003) including the TRA, TPB, DTPB,
TAM2, and C-TAM-TPB. Moreover, other research also has suggested social influence as a
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direct determinant of Bl (Venkatesh & Davis, 2000). Although studies done in university settings
based on UTAUT also have confirmed the significant influence of SI on Bl (see Appendix I1),
Schaper & Pervan (2004) found that SI does not have a direct influence on BI.

However, Venkatesh et al, (2003) claimed that “none of the social influence constructs are
significant in a voluntary context but become significant when use is mandated”. Although the
same idea was further confirmed through the study of Al-Qeisi (2009), Schaper & Pervan (2007)
have provided evidence for the contribution of SI on ICT usage under involuntary situations.
Considering the above facts, the current study expects to further shed light on whether or not
such a determinant is significant in an ICT use environment. With this justification, Sl is
theorized as a direct determinant of UB and Bl in this study and it is expected to determine the
intention to use ICTs. Social influence is defined and used in this study as:

“The degree to which an individual student perceives that other important persons

believe he or she should use ICTs (Venkatesh et al., 2003, p. 451)”

More specifically, it is expected that to find out the extent to which students are influenced by

fellow students and lecturers in their ICT use and acceptance at the university.

3.3.2.4 Facilitating Conditions (FC)
Facilitating conditions (FC) were found to be non-significant in predicting intention but
significant in determining usage (Venkatesh et al., 2003; Zhou, Lu, & Wang, 2010). Also, the FC
has been modeled as a direct determinant of Bl and usage in the theory of DTPB. Moreover, it
was found that facilitating conditions were significantly related to the UB and BI to use (Lin et
al., 2013) of various types of technology use in university contexts (see Appendix I1). However,
FC did not seem to be much used as the other determinants of UTAUT and therefore it is very
important to investigate whether this construct is a direct determinant of UB and Bl in ICT use

and acceptance in the Sri Lankan university environment.

Having been supported by such evidence FC is theorized as a direct determinant and is expected
to influence UB and BI. The facilitating conditions determinant is defined and used in this
research as:

“The degree to which an individual student believes that an institutional and technical

infrastructure exists to support use of ICTs (Venkatesh et al., 2003, p. 453)”

Especially, an assessment of the availability or non-availability of the factors facilitating ICT

access would be done in relation to the existing practice of open access usage in the study area.
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3.3.3 ldentification of socio-demographic moderators
A close study of the existing literature undertaken with the objective of identifying users’ socio-
demographic factors that may affect ICT use and acceptance has not indicated in any way that
these factors contribute to the determination of ICT use and acceptance. A considerable number
of research studies which used UTAUT as the base theory in university contexts have collected
socio-demographic factors of the users and sometimes examined the relationships to suit their
specific research contexts. However, a number of research studies indicate that some of these

factors have a direct influence or a moderator effect on ICT use and acceptance.

Venkatesh et al. (2003) have verified the strength of four socio-demographic factors (age,
gender, experience and voluntariness) which present significant moderating effects on the
influence of the determinants on behavior intention. Therefore, the proposed research model
seeks to adapt three original UTAUT model moderator variables (age, gender and experience)
and to add more factors specifically considered as important under the current study

environment.

An original moderator (voluntariness) will be dropped from the current research model due to
some inconsistencies as shown by prior research. Students access most of the ICTs voluntarily
since it is not mandatory in Sri Lankan universities. Moreover, the majority of the students have
to engage in mostly similar ICT applications according to the common subject streams they
study in. Therefore, voluntariness is excluded from the model as a moderator, especially as
voluntariness is often used under situations where technology usage is mandatory (Venkatesh et
al., 2003).

Following the discussions above, it may be concluded that socio-demographic factors may
directly or indirectly impact on technology use and acceptance. It is therefore prudent to
integrate three socio-demographic factors (age, gender, ICT experience, and the common subject
stream), which have been extracted from prior research (see Appendix Il1) into the conceptual
model for further empirical investigation in order to identify the impact on ultimate ICT use and

acceptance.

3.3.3.1 Age, gender and ICT experience
Age, gender and experience have been included in several UTAUT based models with evidence
of significantly moderating the influence of determinants of behavioral intention and use
(Venkatesh et al., 2003). As Venkatesh et al. (2003) confirm through their findings, it is

established that the effect of performance expectancy and facilitating conditions on behavioral
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intention was moderated by gender and age, the effect of effort expectancy and social influence
were moderated by age, gender and experience. Moreover, a number of other studies in
university settings (Kripanont, 2007; Stephan et al., 2009; Rahman et al., 2011; Oye et al., 2012,
Pardamean & Susanto, 2012) considered the above moderators to impart various effects on
independent variables towards dependent variables. Therefore, age, gender and experience will
be investigated to find out their peculiar effects on various determinants of behavioral intention

and use of ICTs.

3.3.3.2 Common subject stream
It was evident that the common subject stream had been investigated as a factor/predictor in the
studies on factors that influenced adoption and use of information technology (see Appendix I11).
Therefore, the common subject stream seemed to have an impact on the influence of
determinants toward technology acceptance. In the current study common subject streams are
considered as a moderating factor. Students engage in a variety of course units in their common
subject streams in relevant Faculties. It is perceived that students who engage in different subject
streams may have different perceptions and views relating to using ICTs. Thus, the common
subject stream is expected to impact the influence of determinant toward current use behavior

and intention to future use.

3.3.4 Identification of cultural factors
Based on the perspective that the individual cultural values may affect individual use and
acceptance of ICTs and empirical evidence, the well-established four cultural dimensions; Power
Distance (PD), Uncertainty Avoidance (UA), Individualism-Collectivism (IC), and Masculinity-
Femininity (MF) (Hofstede, 2001; Hofstede & McCrae, 2004) would be adopted to see if they
have any impact on ICT use and acceptance environment in Sri Lanka.

3.3.4.1 Power Distance (PD)
Power distance has been identified as a powerful predictor which can differentiate the
technology acceptance with UTAUT in university contexts (Suraweera & Liew, 2011; Gogus et
al., 2012; Thowfeek & Jaafar, 2013). However, its explanatory power may change for a model
that describes ICT use and acceptance, as a moderator has been measured by Srite & Karahanna
(2006) in university settings who found a significant impact on the relationship between
subjective norms (social influence) and the behavioral intention to use. Thus, it should be an
effective moderator for the current study too and it is adopted expecting that it would have an
effect on the relations between determinants towards use behavior or intention to use ICT in Sri

Lankan context. Power Distance is defined for the study as:
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“Degree to which, large differentials of power and inequality are accepted as normal by
the individual. Power distance will condition the extent to which the employee accepts
that his/her superiors have more power (Srite & Karahanna, 2006, p. 682) ”

3.3.4.2 Uncertainty Avoidance (UA)
As Hofstede (1980) claimed, an uncertainty avoidance group tends to hold lower perceptions of
self-efficacy and is more concerned about the risks associated with ICT; and feels anxiety, fewer
optimal experiences, when faced with unfamiliar risks, deviant ideas, or conflicts. It further will
tend to take time to act until they acquire enough knowledge and information (perceived
usefulness and ease of use) to resolve unclear and unstructured situations (Meyers-Levy, 1988).
This is further supported by the study of Sanchez-Franco et al. (2009) showing significant
moderator effects - attitude towards behavior intention to use web based e-learning and showing
a consistent significant moderator effect on the relationship between subjective norms (social
influence) and intended behavior. Similarly, Thowfeek & Jaafar (2013) have shown a significant

impact of uncertainty avoidance on behavior intention to use e-learning.

Taking into consideration the above facts, uncertainty avoidance will be included in the current
research model to test for impact on the influence of determinants towards behavior intention to
use or use behavior although there is no previous evidence of this kind of investigation.
Uncertainty Avoidance is defined for the study as:
“The level of risk accepted by the individual, which can be gleaned by his/her emphasis
on rule obedience, ritual behavior, and labor mobility. This dimension examines the
extent to which one feels threatened by ambiguous situations (Srite & Karahanna, 2006,
p. 682).”

3.3.4.3 Individualism-Collectivism (IC)
Purpose of education is to learn how to learn in an individualistic cluster, and since students’
individual initiatives are encouraged there, they associate according to interests, and this differs
from a collectivism cluster, where they associate according to in-groups (Hofstede, 2008).
Therefore, students from an individualistic cluster could use ICT because of its potential
usefulness for performing learning tasks, but not because of the perceived social pressure
(Sanchez-Franco et al., 2009).

While Thowfeek & Jaafar (2013) suggest that there is no impact of individualism-collectivism
on behavior intention, Sanchez-Franco et al. (2009) confirm the existence of a significant impact

on the influence of perceived usefulness towards intention. With that evidence, individualism-
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collectivism is adopted for the current study with the expectation that it will have an impact on
the relationship between determinants towards use behavior as well as behavior intention to use
ICTs. Individualism-Collectivism is defined in the study as:
“Degree to which the individual emphasizes his/her own needs as opposed to the group
needs and prefers to act as an individual rather than as a member of a group (Srite &
Karahanna, 2006, p. 682)”

3.3.4.4 Masculinity-Femininity (MF)
Gender differences in technology acceptance were very prominent in the past literature. A plenty
of empirical evidence is available to prove the existence of gender differences in technology
acceptance (Li & Kirkup, 2007; Madigan et al., 2007; Mahmood, 2009; Kaminski et al., 2009).
In accordance with the findings of Venkatesh et al. (2003), it has been found that the effect of
performance expectancy, effort expectancy and social influence on behavior intention was

moderated by gender.

Even though Kripanont (2007) added gender as a moderator variable to the influence between
determinants and the intention and usage behavior, it did not impact the influence of the key
determinants toward usage behavior and behavior intention. However, masculinity-femininity
has been identified as having a significant moderating effect on the relationships between
subjective norms (social influence) and the behavioral intention to use, and on the relationship
between perceived ease of use and intended behavior by the study of Srite & Karahanna (2006).
Further, masculinity-femininity has been identified as a significant factor on instructors’
behavioral intention to adopt e-learning by Thowfeek & Jaafar (2013). Considering these facts
masculinity-femininity was added to the current model to further investigate its effect on the
influence of determinants towards use behavior and the intention to use. It is defined for the
study as;
“The degree to which, gender inequalities are espoused by an individual. Individuals
who espouse masculine values emphasize work goals such as earnings, advancement,
competitiveness, performance, and assertiveness. On the other hand, individuals who
espouse feminine values tend to emphasize personal goals such as a friendly atmosphere,
comfortable work environment, quality of life, and warm personal relationships (Srite &
Karahanna, 2006, p. 682) ”

Following the discussion presented above, it may be concluded that core determinants, socio-
demographic factors and cultural factors may impact ICT use and acceptance behavior and also

the intention for future use. It is therefore prudent to integrate these all these variables into the
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conceptual model for further empirical investigation in order to show the impact on ultimate ICT

use and acceptance.

3.4 THEORETICAL FRAMEWORK OF THE STUDY
This section outlines and discusses the conceptual model for the study that has been built based
on issues that emerged from the review of theoretical and empirical contributions of past studies.

Hypotheses of the study derived from the model will be presented later.

Figure 3.2 depicts the conceptual model developed for the study based on the conceptual
paradigms, critiques and arguments and from empirical research findings in the area of study, in

order to render it more comprehensive, contextualized and feasible for the current study.

The model presented in Figure 3.2, is theoretically parsimonious rather than comprehensive and
it reflects the scientific theoretical conceptualization of the technology use and acceptance
behavior. It further provides loyal directions derived from the prevailing research literature, first
and foremost to ensure its applicability for resolving the problem identified in current study.
Then, the model will examine through data gathered in a survey to establish its fitness to the
problem domain, and finally, to revise it along with the contextual issues to make it more
comprehensive and feasible.

The conceptual model has a number of unique characteristics that makes it suitable for empirical
testing. This model elucidates the conceptual underpinning of the UTAUT and the final model
formed for ICT use and acceptance behavior of university students, which will be the ultimate
outcome of this study. Other than core determinants identified, it incorporates two groups of
moderator variables, that is, socio-demographic and cultural, which enable the model to be re-

conceptualized to address the issues identified in the research literature.

The research model comprises the four core determinants or constructs (performance
expectancy, effort expectancy, social influence and facilitating conditions), two dependent
variables (use behavior and behavior intention) and four socio-demographic (age, gender, ICT
experience, common subject stream) and four cultural moderators (power distance, uncertainty

avoidance, individualism-collectivism and masculinity-femininity) as illustrated in Figure 3.2.

Essentially, the determinants are the perceived variables expected to have an effect on the use
and acceptance of ICTs while moderators are the conditions likely to shape the effect of the
determinants. More moderators were added based on their demonstrated effects in other studies

that could further validate the UTAUT in the Sri Lankan university context.
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The conceptual model illustrates four major relationships among determinants, intention, use and

the moderators as specified below.

1. Indirect determinants may act as predictors of intention to ICTs. As an example, performance

expectancy may predict the intention to use ICTs for a particular phenomenon.

2. Direct determinants may act directly as significant predictors of overall ICT use behavior. As

an example ‘facilitating condition’ directly relates to predict the ICT use behavior.

3. Moderator variables may act as significant predictors of overall ICT use and intention as

well. As an example, experience moderates the impact of effort expectancy on intention and

impact of facilitating conditions on ICT use behavior.

4. Current ICT use behavior is directly related the behavior intention to future use of ICTs.

3.4.1 Hypotheses of the model

Testable hypotheses are developed to examine whether the theory formulated is valid or not after

formulating the theoretical framework (Sekaran, 2003). Two categories of hypotheses were

developed based on the constructed model.

1.

Direct path hypotheses: hypotheses formulated for direct paths to test the significance of
direct paths between key determinants and use behavior.
Moderating hypotheses: moderating hypotheses formulated to test the moderating

influence of independent variables on dependent variables.

3.4.1.1 Direct path hypotheses

The direct path hypotheses were formulated in two groups:

1.

Hypotheses formulated to test the significant influence of four determinants on use
behavior.
Hypotheses formulated to test the significant influence between use behavior and

behavior intention to use.

3.4.1.2 Moderating hypotheses

Moderating hypotheses were formulated to test the moderating effect in two categories:

1.

Hypotheses formulated to test moderating effect on the relationship between four
determinants towards use behavior.
Hypotheses formulated to test moderating effect on the influence of use behavior towards

behavior intention to use.
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3.5 SUMMARY
This chapter proposes a conceptual research model based on eminent theories/models of
technology acceptance together with the findings from prior research which present well-built
evidence toward the development of a relevant model. The development of the theoretical
framework has been based on an understanding of relationships between core determinants and
use behavior, use behavior and behavior intention and the influence of moderators on the
influence of these key determinants toward use behavior, and the moderators’ impact on the
influence of use behavior toward behavior intention. Two categories of hypotheses have been
proposed - direct path hypotheses and moderating hypotheses, in order to verify the proposed
research model. Major research issues have been identified in this contextual research review,
and their implications have been considered in the research design and methodology presented in
Chapter Four. Chapter Four outlines the research design and data collection strategies to be

employed in obtaining the required data for analysis.
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CHAPTER 4

RESEARCH DESIGN AND METHODOLOGY

4.1 INTRODUCTION

In Chapter Three, the conceptual model of this study was refined on the basis of the outcomes of
comprehensive theoretical and empirical research studies existing in the literature, with the
objective of redefining or validating the study within real-life settings. This chapter presents the
research design and the methodology employed in the study to address the research problem of
developing a model to understand ICT use and future acceptance by university students in the Sri
Lankan context. The research methodology included the identification of systemic conventions
and procedures of the research plan. The research design is presented in two stages. In the first
stage, which is the exploratory study, the feasibility of conducting the proposed study was
checked in order to examine the present situation regarding ICTs in universities and the job
market, identifying the determinants of ICT use and essential ICT tools which a fresh graduate is
basically equipped. The second stage, which is the main study, investigates the best
parsimonious model through statistical testing. These two stages of the research study treat the
design issues as similar and unique to both the stages of the study. The justification of choices
and uses will be presented in this chapter. The rationale will be discussed and explained in terms
of the research process: design, development of the instrument, pilot study, population, sample,
data collection and data analysis. Finally, the summary of the chapter is presented as a prelude to
the exploratory study presented in Chapter Five.

4.2 RESEARCH PROCESS
“Research process consists of a series of actions or steps necessary to effectively carry out the
research and the desired sequencing of these steps” (Kothari, 2004, p. 56). The research process
was adapted from Saunders, Thornhill & Lewis (2009) which is called the “onion” depicted in
Figure 4.1. This process enabled the presentation of a detailed description of the research design
of the study and provided the basis to identify the issues that emerged when different data

gathering techniques were employed (Saunders et al., 2009).

As shown in Figure 4.1, the onion of the research process consists of six major layers, research
philosophies, research approaches, research strategies, research choices, time horizons and

techniques and procedures which are described in the following sections.
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Figure 4.1: The research process onion

4.2.1 Research Philosophy
A research philosophy is a belief about the way in which data about a phenomenon should be
gathered, analyzed and used and it refers to the systematic search for existence of knowledge.
The research philosophy adopted for a study contains important assumptions about the way in
which the researcher views the world and it is influenced by practical considerations (Saunders et
al., 2009). Carson et al. (2001) further claimed that the consideration of the philosophy of
research helps to contribute a deeper and wider perspective of research so that specific research
projects can have a clear purpose within a wider context. Therefore, it is very important as a
foundation at the ground level of research planning and it is a must to streamline the research

process of a study.

Though a variety of research philosophies are available, there exist two major philosophical
approaches that are especially important for contemporary social research. They are the positivist
research approach and the post-positivist (phenomenology/ interpretive) research approach.
These are also called the objective and subjective approaches respectively. Positivism is the
application of the natural sciences to the study of social reality and it aims to establish cause and
effects (Buarki, 2010). That provides a systematic way of direct observation of the social world
from an objective viewpoint (Levin, 1988) without interfering with the phenomena being studied

(Carson et al., 2001) and free of the values, passions, politics and ideology of the researcher.
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Positivist approach which can test theories and establish scientific laws, looks at society as the
focus for research, and through the understanding of its internal laws and establishing relevant
facts, researchers can in turn help them to understand how and why individuals behave as they
do (Walliman, 2006). In the positivistic philosophical approach researchers are interested in the
collection of general information and data from a large social sample instead of focusing on
details of research. Further, researcher’s own beliefs would not influence the research study and
it is mainly focused on the observations and experiments to collect numeric data with this
approach (Easterby-Smith, Thorpe, Jackson, & Lowe, 2008). Positivism uses quantitative

methods to collect data in order to arrive at generalized conclusions (Saunders et al., 2009).

Post-positivism provides an alternative to the traditions and foundations of positivism for
conducting disciplined inquiry and the post-positivist approaches assume that reality is multiple,
subjective, and mentally constructed by individuals (Crossan, 2003). As Philips (1990) claimed,
the researcher interacts with those being researched, and findings are the outcome of this
interactive process with a focus on meaning and understanding the situation or phenomenon
under examination. The use of flexible and multiple methods is desirable as a way of studying a
small sample in depth overtime that can establish warranted assert ability as opposed to absolute
truth (Forbes et al., 1999). Hence, phenomenology refers to the way in which researchers as
humans make sense of the world around them (Saunders et al., 2009), and the qualitative

methodological approaches are adapted (Cohen, Manion, & Morrison, 2000).

The current research aims to examine in a deeper complexity about the use and acceptance of
ICTs based on a strong existing theory in the context of universities. It was recognized that the
technology use and acceptance behavior has to be understood in qualitative terms first to uncover
the real dynamism. Thus, the more advantageous phenomenological research approach was used
in the first phase of this study to ascertain the inherent vitality of the problem area to explore ICT
use and acceptance environment. Accordingly, as the current research intends to validate
quantitative results and to establish causal relationships that explain ICT use and its future
acceptance by university students in Sri Lanka in the second phase, the positivist approach is also
selected as the better choice for that purpose. Therefore, these two philosophical assumptions

were taken in to consideration for the current study.

Research can include elements of both the positivist and phenomenological approaches, if
managed carefully and Anderson (1983) further argues that no single best research paradigm can
be found in any science, and specifically, that it is not possible to find a single paradigm to

evaluate a specific phenomenon. Beynon-Davies (2002) argues that organizations are a part of
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the social world and ICT is a part of the physical world. Therefore, both of these positions are
valid within this research, in which data were collected on students’ ICT use and acceptance
behavior through positivist and phenomenological approaches, employing quantitative and

qualitative data.

4.2.2 Research Approach
As Saunders et al. (2009) claimed theory may or may not be made explicit in the design of the
research, although it will usually be made explicit in the presentation of the findings and
conclusions. The research approach helps to decide what theories are applicable to research
issues which help the researcher to adopt the research design to adjust to various constraints and
to form hypotheses (Saunders et al., 2009). That is whether the research should use the deductive
approach, which attempts to develop a theory and hypothesis (or hypotheses) and design a
research strategy to test the hypothesis, or the inductive approach, in which data is collected and
a theory is developed as a result of the data analysis (Saunders et al., 2009). Further, they argued
that as deduction owes more to positivism and induction to interpretivism, those inspirations

possess no real practical value at all.

Since the initial steps of the first phase (exploratory study), aims to study a part of the social
world and aspects of human behavior, it takes the characteristics of inductive approach which is
not initiated with a theory or any hypotheses and attempts to know what is going on. It aims to
identify the phenomenon of interest, and then make observations within that area to identify the
evolving patterns and explanations that offer ways of conceptualizing the processes underlying
the phenomenon. That basic part subjectively deals with the collection of qualitative data using
semi structured interviews/ focus group discussions and expert opinions. The use of the inductive
approach to ensure the inclusion of all necessary dimensions is required to understand the
inherent dynamic behavior of ICT use and acceptance by university students in Sri Lanka.

The main study of the research would adopt the deductive reasoning approach or a quantitative
inquiry. Deductive reasoning leads to a quantitative inquiry. There are some important
characteristics in the deductive approach, which reflect the positivist research philosophy. It
examines the specific outcome/s of the inquiry, searches to explain causal relationships between
variables, develops a hypothesis, and collects quantitative data (Saunders et al., 2009). It is
obvious that the deductive approach under the positivist philosophical approach uses a highly
structured methodology to facilitate replication (Gill & Johnson, 2002). Therefore, the
quantitative approach was considered as the best-suited practice to address the current study
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which mainly intends to establish the relationship between various factors and ICT use and

acceptance to develop a parsimonious predictive model.

4.2.3 Research Strategy
The next peel of the research onion is the research strategy which may be employed for a
research. Research strategy can be used for exploratory, descriptive and explanatory research
(Yin, 2003) and they will be guided by research questions and objectives, the extent of existing
knowledge, the amount of time and other resources available, as well as philosophical

underpinnings (Saunders et al., 2009).

Since the current study is an in-depth empirical investigation which examines the ICT use and
acceptance behavior of university students in Sri Lanka, it is designed in multiple stages and
each of the stages was set to follow a specific methodology from among a variety of research
methods. Therefore, this study has adopted the survey research strategy. Survey is a more
popular and common strategy in social sciences research and is most frequently used (Baker,
2001). The survey strategy is usually associated with the deductive approach (Saunders et al.,
2009) and it is regarded as being inherently quantitative and to originate from the positivistic
tradition (May, 2001). Surveys tend to be used for exploratory and descriptive research
(Saunders et al., 2009).

Since the descriptive survey strategy is perceived as authoritative by people in general and is
both comparatively easy to explain and to understand, it was selected to describe the nature of
the existing situation regarding ICT use and to confirm the factors that affect existing use
behavior and acceptance in the future in universities. The explanatory survey strategy was used
to identify the relationships between factors and the use behavior in the Sri Lankan university
sector since it allows the collection of a large amount of data from a sizeable population in a
highly economical way. Thus, the use of the survey research strategy was found to be the best-

suited strategy for the study undertaken.

4.2.4 Research Choice
As shown in Figure 4.1, research choice is the next important peel of the research process onion
and there are several choices that can be adopted for a particular study. Data collection
techniques and data analysis procedures are differentiated by the terms ‘quantitative’ and
‘qualitative’ which are mostly used in social sciences research. Research choice decides on how

quantitative and qualitative techniques and procedures are combined (Saunders et al., 2009).
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The current study used more than one data collection technique and analysis procedure to answer
research questions. In other words, the current research uses multiple methods. As Saunders et al.
(2009) further categorized, there are four different possibilities in combining data collection
techniques and procedures using some form of multiple methods design. The term multi-method
refers to those combinations where more than one data collection technique is used with
associated analysis techniques, but this is restricted within either a quantitative or qualitative
world view (Tashakkori & Teddlie, 2003). As this study involved two stages with multiple

methods in each of them, multi-method research choice was adopted.

4.2.5 Time Horizon
As Saunders et al. (2009) assured, it is important to decide whether the research is to be a
“snapshot” taken at a particular time or is to be a “series of snapshots” and be a representation of
events over a given period. They further claimed that it should be decided according to the
research questions of a particular study and that time horizons are independent of which research
strategy is pursued or the choice of method. The ‘snapshot’ time horizon is called cross-sectional

while the ‘series of snapshots’ perspective is called longitudinal.

Cross-sectional studies often employ the survey strategy (Robson, 2002; Easterby-Smith et al.,
2008). Cross-sectional time horizon may seek to describe the incidence of a phenomenon
(Saunders et al., 2009). The current study examines the ICT use behavior of university students
at a given point in time and to explain how factors are related to ICT use and behavior in
different universities. The cross sectional study used 1% year and 3™ year university students.
Because the use behavior and the attitudes on ICTs may have changed by 3™ year with the
institutional ICT environment, it is worthwhile considering 3™ year students to study the
institutional ICT backup given during the 3 years. It used qualitative and quantitative methods
with the survey strategy. Therefore, the time horizon suited for this research was cross-sectional.

4.2.6 Technique and Procedure
Data collection involves gathering of data using selected techniques in order to achieve the
objectives of the study (Onyango, 2002; Kripanont, 2007; Dulle, 2010). Data collection methods
are followed by the selected research strategies. Interviewing, administering questionnaires, and
observing people and phenomena are the three main data collection methods in survey strategy
(Sekaran, 2003; Kothari, 2004; Veal, 2005). Further, Beynon-Davies (2002) affirmed that a
combination of several techniques provides “a more complete picture of some phenomenon
through exploiting the inherent strengths of each technique”. Thus, allowing for better collection

and analysis of data and reaching matching or conflicting results. According to the above, in this
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research study, questionnaires, semi structured interviews and focus group discussions were used

as the data collecting methods based on the survey strategy.

4.3 RESEARCH FRAMEWORK
Research design based on the research process described above, provides a framework that the
research fits into, depending on the theory and nature of the research problem (Buarki, 2010) and
it highlights all of the research activities (Walliman, 2006). Research is guided by a theory or
theories providing a systematic view of a particular phenomenon and employs theory testing or
building. This research is basically focused on testing an existing theory to create new

knowledge in the discipline of information sciences.

Current research design is entirely guided by the theoretical framework developed for the study.
The purpose of a research design is to present a structure for the collection and analysis of data
(David & Sutton, 2004), in a way to achieve the aim of the research (Selltiz, Wrightsman, &

Cook, 1976). This research comprised two main phases:
Phasel - Exploratory study: Feasibility study
Phase 2 - Main study: Model testing

The exploratory study hopes to gather preliminary data on the present situation regarding ICTs in
universities and the job market and the main study expects to test the model developed for the
study. Reliable statistical assessments and parametric and nonparametric statistical techniques
will be carried out to determine the most suitable model for the prediction of the current use
behavior and the future acceptance of ICTs by students in Sri Lankan universities. Based on the

results of the tests, a parsimonious model will be drawn.

4.4 PHASE 1 - EXPLORATORY STUDY
As the first phase of the research framework, the exploratory study comprises interrelated steps
and focuses on gathering preliminary data on ICT use and acceptance in the university and job
market environment to check the feasibility of doing the study. Also, it is planned to identify the
determinants of ICT use and acceptance and important ICT tools which basically equips a

graduate. The methodological design for the identification is depicted in Table 4.1.

4.4.1 Step One: Identify the area of ICT use and acceptance
The area of the study was identified through a widespread literature survey. It consists of the use

and acceptance of ICTs, ICT skills, student perceptions, and so on.
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Table 4.1
Methodological design of the exploratory study

Step One Identify the area of ICT use and acceptance (Literature survey)

Drawing a list of determinants of ICT use and acceptance and ICT tools which
Step TWo | graduates should be skilled with (Comprehensive literature survey)

Develop a questionnaire to gather preliminary data on ICT use and acceptance
Step Three | gnyironment and to identify the determinants and important ICT tools

Conducting the semi structured interviews/ focus group discussions to gather
Step Four | information
(Semi structured interviews/ focus group discussions)

Step Five | Data Analysis
(Content analysis, Experts’ opinions, Statistical tests)

Source: Compilation by the author

4.4.2 Step Two: Drawing a list of determinants of ICT use and acceptance and ICT tools
which graduates should be skilled with

This step focuses on creating specific lists of determinants of ICT use and acceptance and ICT
tools that a fresh graduate should be equipped with. To achieve this, a comprehensive literature
survey was employed. Previously used determinants were identified through empirical
applications of technology acceptance theories and models based on the literature survey. The
list of ICT tools was built in two ways; first reviewing the literature related to ICT in the
university context and secondly the literature on employers’ demands. Tools were identified by
the literature which uses the term ‘ICT’, ‘IT” and ‘technology’ in their research and specific tools
used in the university context. At the level of the employers’, literature focusing on identifying
ICTs in organizational productivity, and organizational performance in various sectors such as

management, higher education, finance etc. were reviewed.

4.4.3 Step Three: Develop a questionnaire to gather preliminary data on ICT use and
acceptance environment and to identify the determinants and important ICT tools
Semi-structured questions (open ended questions) were formulated basically to gather
preliminary information on ICT use and acceptance environment in Sri Lanka and to examine the
ICT tools and determinants on ICT use and acceptance by university students identified in Step
2. Structured questions were formulated on a five-point Likert scale to identify the degree of
important ICT tools listed in step two. The Likert scale is quick and efficient in capturing
multiple aspects (Cooper, 2008). The draft questionnaire was tested with experts to determine

its’ clarity and correctness. The questionnaire is in Appendix 1V.
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4.4.4 Step Four: Conducting the semi structured interviews/discussions to gather
information
The aim of this step was to gather preliminary information on ICT use and acceptance
environment on what is happening and why, to get an idea or a feel for what was happening in
the situation and to refine the identified determinants and ICT tools which fresh graduates are to

be equipped with.

An interview is a purposeful discussion between two or more people (Kahn & Cannell, 1957).
The use of interviews is a positive data collection method (Sekaran, 2003) to gather valid and
reliable data and therefore interviews may be included in the exploratory stage of a research. In
the present study, the interviews were conducted face to face using open-ended questions to
collect preliminary information on ICT use and acceptance environment in Sri Lanka. This
method has advantages in that the interviewer can adapt the questions as necessary, clarify
doubts, and ensure that the responses are properly understood by repeating or rephrasing the

question, and could establish friendly relationships and motivate respondents (Kripanont, 2007).

Participants for the interviews are normally chosen using non-probability sampling, often with a
specific purpose in mind (Saunders et al., 2009) and Krueger & Casey (2000) refer to such
specific participants as being ‘information rich’. The semi structured interview schedule for the
current study was used with a specific set of participants: eighteen from the university sector and
five from various other relevant fields in Sri Lanka. Participants from the university sector
consisted of university lecturers, who were in charge of ICT in Faculties of Arts, Science and
Management, officers from the Main Computer Centre, Librarian and undergraduates from two
universities located in the Colombo, the University of Colombo and the University of Sri
Jayewardenepura—and two other universities in remote areas in the country, the University of
Ruhuna and the South Eastern University of Sri Lanka which had been selected as the study
population in the Main study (see section 4.5.1.1 in p.76). Participants from the other fields
comprised human resource persons who were top level persons in charge of recruitment for jobs
in Sri Lankan leading fields such as diversified companies, higher education, industrial,
administrative and finance. Four (4) discussions were scheduled with students in the selected
four universities, that is, one group per university. Each group comprised with students from Arts,
Science and Management Faculties. Participant’s information collecting sheet of the selected
group is given in Appendix V. Altogether twenty three interviews/ focus group discussions were
scheduled for the current study to collect preliminary data. These interviews were started from
December/2013.
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As Saunders et al. (2009) claimed in semi-structured interviews the researcher will have a list of
themes and questions to be covered, although these may vary from interview to interview and
some questions can be omitted in particular interviews, given a specific organizational context
that is encountered in relation to purpose. Further, it allows for changing the order according to
the flow of the conversation and additional questions can be included exploring the nature of
particular objectives. Further they claimed that in a group interview, all participants have the
opportunity to state their points of view and answer the questions. Thus, the semi structured
interview/group interview method is best suited for the current study since it is an exploratory

study that needs to gather information from various sectors.

Each individual was asked questions to answer regarding the ICT use environment in the
university and employability respectively. Next, the interviewees were requested to identify the
important ICT tools.

4.45 Step Five: Data Analysis
The aim of this step was to explore the preliminary information and to refine the determinants
and important ICT tools, as perceived by a specific group. This process was utilized through
content analysis of qualitative data, expert opinions and statistical tests.

The preliminary information gathered through interviews and discussions analyzed using content
analysis techniques. It was helpful to refine the determinants on ICT use to include to the main

survey.

The determinants and the ICT tools drawn by semi structured interviews were reviewed by three
ICT professionals who are senior academics in Sri Lankan universities. These three professionals
had more than fifteen years’ experience in universities, as academics, and they held professional
qualifications at the PhD level. The objective of this review process was to finalize the
determinants and ICT tools which were identified to use in the current study.

In summary, selecting determinants and important ICT tools for the study was based upon a
comprehensive methodology consisting of three methods. Firstly, reviewing the existing
literature, and then refining those determinants and tools by semi structured interviews and

finally, through the evaluation by a panel of experts and statistical techniques.

To finalize the important ICT tools were further validated through statistical tests. Descriptive
statistics were employed for this purpose and then the Friedman Test which is a non-parametric

test was used to check the significance of the group means.
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45 PHASE 2 - MAIN STUDY
The methodological design for model testing used in the main study is depicted in Table 4.2.
Table 4.2
Methodological design of the main study

Step One | conducting a survey to gather information on ICT acceptance and use

Step Two | Testing the model with data gathered | Testing other objectives with the data
from the main survey gathered from the main survey

Step Three | Finding out the best parsimonious model for predicting ICT use and acceptance
in the context of universities in Sri Lanka

Source: Compilation by the author

45.1 Step One: Conducting the questionnaire survey
Surveys are popular as they allow the collection of a large amount of data from a sizeable
population in a highly economical way (Saunders et al., 2009). This step was used to conduct the
large empirical investigation to test the constructed model and the other research objectives
formulated in Chapter One. The data collected using a survey strategy are wide-ranging as well
and can be used to suggest possible reasons for particular relationships between variables and to
produce models of these relationships (Saunders et al., 2009) and provide the necessary
confidence to the researcher to generalize the results in an acceptable manner (Gable, 1994). The

methodological process used for the survey was as follows:

45.1.1 Population
Population is the entire set of units for which the survey data is to be used to make inferences
and it can also be defined as the eligible population that is included in a research study (Cox,
2008). Thus, the target population defines those units for which the findings of the survey are
meant to be generalized. In the current research, all the first year and third year students in the
undergraduate programmes in the disciplines of Arts/ Humanities/ Social Sciences, Science/
Applied Science and Management/ Commerce/ Finance (common subject streams) in related
Faculties of two universities located in the Colombo metropolitan area, the University of
Colombo and University of Sri Jayewardenepura, and of two other universities in rural areas, the

University of Ruhuna and the South-Eastern University, were used as the sample population.

It is believed that the use behavior and the attitudes on ICT use and acceptance may have
changed at least within two years with the institutional ICT environment and it was the major
reason for selecting first year and third year students for the population. The students in the

common subject streams, Arts, Science and Management were selected and Medicine,



78

Engineering and Information Technology (IT) were excluded from the study population since
they are the fields with higher employment status and Medicine, Engineering and IT graduates
were employed in a field related to their disciplines compared to others (Ramanayake,
Jayamanne, Ramyadevipriya, & Perera, 2012). The underlying criterion for selecting those four
universities was that they are a fair representation of all fifteen universities in Sri Lanka. The
study selected two major universities in Colombo, the University of Colombo which is the oldest
in Sri Lanka, and the University of Sri Jayewardenepura, which has the highest student in take in
the recent past (UGC statistics, 2010, 2011, 2013) and they are mostly reachable for foreign
students too. Two universities from rural areas, the University of Ruhuna which had a
considerable student intake (UGC statistics, 2010, 2011, 2013) compared to other universities
outside Colombo and the South-Eastern University of Sri Lanka were selected as being
reasonably representative of the whole system of universities in the country. The student
composition of the South Eastern University in the academic year 2012/2013 was Sinhala-514;
Tamil-141; Muslim-686 and other-5 (UGC statistics, 2013) and therefore it is believed that the
South Eastern University has an ethnically diverse student population and it is important since
the current research aims to explore the individual cultural differences on technology acceptance.
The study population is depicted in Table 4.3.

Table 4.3
Study population of the research
) _ Arts Management Science
University Total
Astyr | 3rdyr | 1styr | 3rdyr | 1styr | 3rdyr
Colombo 888 670 | 501 430 426 | 411 | 3326
Sri JPura 993 649 | 1409 | 1142 666 | 423 | 5282
Ruhuna 642 430 | 326 321 298 263 | 2280
South-Eastern 397 159 | 315 206 102 73| 1252
Total 2920 | 1908 | 2551 | 2099 | 1492 | 1170 | 12140

Source: Compilation by the author from statistics available on each university

The target population depicted in Table 4.3 shows a higher number of Management students
from the University of Sri Jayewardenepura. As the University has the largest and the oldest
Management Faculty and therefore the student intake is relatively bigger (UGC statistics, 2010,
2011, 2013) in the university. The South Eastern University of Sri Lanka is a smaller and newer
university and therefore the student intake is also not very high (UGC statistics, 2010, 2011,
2013).
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45.1.2 Sampling and the sample
Sample population, the drawn sample size from the population and the sampling techniques used for

the study are explained in this section.

A sample is a subset of the population, comprising some members selected from the population
(Kripanont, 2007). Sample size is the number of items selected from the study population and it

should neither be excessively large nor too small but it must be optimum (Kothari, 2004).

Table 4.4
Sample of the study
University Faculty Year of Popqlation Sample
study size size
Colombo Arts 1% year | 888 155
3" year | 670 136
Management | 1% year | 501 88
3" year | 430 87
Science 1%t year | 426 74
3" year | 411 83
Sri Arts 1%t year | 993 110
Jayewardenepura 3" year | 649 96
Management | 1% year | 1409 157
3" year | 1142 169
Science 1t year | 666 74
3" year | 423 62
Ruhuna Arts 1%t year | 642 150
3" year | 430 118
Management | 1% year | 326 76
3" year | 321 88
Science 1%t year | 298 69
3" year | 263 73
South-Eastern Arts 1%t year | 397 127
3" year | 159 75
Management | 1% year | 315 101
3" year | 206 96
Science 1%t year | 102 33
3" year | 73 34
Total 12140 2331

Source: Compilation by the author based on statistics available in each university

Roscoe (1975) has proposed some rules for determining sample size. When there exist sub-
samples, a minimum sample size of 30 for each category is necessary; in multivariate research,

the sample size should be several times (preferablyl0 times or more) as large as the number of
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variables in the study. Also Neuman (2006) claimed three criteria for a researcher’s decision
about the best sample size: the degree of accuracy required; the degree of variability or diversity
in the population; and the number of different variables were examined simultaneously.
However, Saunders et al. (2009) argued that in an ideal situation (manageable population,

adequate time and financial resources) the researcher is supposed to study the whole population.

It is believed that sampling is necessary in this study due to the fact that limited time and
financial resources would not allow the researcher to study the whole population of 12,140
respondents. The researcher thus aimed at obtaining a representative sample of the population in
order to establish the representativeness of the sample to make generalizations about the whole
population (Sekaran, 2003). A stratified random sampling method was employed to determine
the number of elements required from each stratum. Year of study in each university was the
stratum factor in this study, that is, first year undergraduate students and third year undergraduate
students. The sample size of the study was determined according to the generalized scientific
guideline for sample size decision developed by Krejcie & Morgan (1970) under 95%
confidence interval level for each stratum. Then the total number of subjects in each stratum was
proportionately distributed among common subject streams. The total sample consisted of 2331
subjects as 19.2% from the target population. Simple random sampling method was used to
select the subjects for the study. The proportionately distributed sample among each stratum is
depicted in Table 4.4.

4.5.1.3 Main study-data collection
Data collection involves gathering of data using defined techniques in order to answer the pre-
defined research questions of the study (Kripanont, 2007). Data collection method is determined
by the chosen research strategies. Main study is the second phase of the research which adopted
a quantitative survey research strategy under the positivist nature of the enquiry discussed earlier
by means of a questionnaire. The greatest use of questionnaires is made within the survey
strategy (Gray, 2004).

A self-administered questionnaire is a fixed format of the tool that eliminates variation in the
questioning process, encourages frank responses, where the respondents have adequate time to
give well thought-out answers; the tool can be constructed so that quantitative data are relatively
easy to collect and analyze (Onyango, 2002; Gray, 2004; Kothari, 2004; Dulle, 2010).
Administering a questionnaire is a relatively simple and straightforward approach to extract
information on attitudes, beliefs, and motives from the sample, conducted with strict data

standardization and control (Adamantis Diamantopoulos & Schlegelmilch, 1997). As Sekaran
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(2003) suggests, the advantage of the questionnaire method is that administering questionnaires
to large numbers of subjects simultaneously is economical and less time consuming and that it
does not require specific skills. Thus, a structured questionnaire can be considered as one of the

most appropriate data collection methods.

4.5.1.3.1 Questionnaire
A questionnaire is a list of carefully structured questions, chosen after considerable testing with a
view to eliciting reliable responses from a chosen sample (Hussey & Hussey, 1997). It is an
efficient data collection mechanism when the researcher knows exactly what is required and how

to measure the variables of interest (Kripanont, 2007).

A questionnaire could be structured or unstructured with regard to the general form of the
questions formed. If there are definite concrete and pre-determined response options,
questionnaires are called structured questionnaires and the unstructured ones are those with no
definitive response (Gray, 2004; Kothari, 2004). The structured questionnaires are simple to
administer and provide data which are suitable for statistical analysis (Kothari, 2004; Ndunguru,
2007) and it provides quantifiable results that could be helpful in empirical investigations, and
informants find it quicker and easier to answer the questions (Neuman, 2002). On the other hand,
unstructured questionnaires are highly challenging when it comes to data analysis. Also the
structured questionnaire is free of bias of the researcher and as Sekaran (2003) claimed the bias
could be further minimized by focusing on three areas in designing questionnaire: the wording of
the questions, planning of issues of how the variables will be categorized, scaled, and coded after
receipt of the responses, and the general appearance of the questionnaire. Thus, the current study
adapts a structured questionnaire in order to minimize the errors that could occur through
questions.
45.1.3.2 Questionnaire designing

Designing questionnaires is important to keep in mind why the research is being done (Ticehurst
& Veal, 2000). In designing a well-focused questionnaire, the researcher should use the research
objectives, research questions and the formulated research model as a guide. Questions were
included in the questionnaire used in this study only when they aligned within the research
objectives, research questions and the research model (Dulle, 2010). Also the researcher ensured
that questions were easily understood, simple and conveyed one thought at a time to help the

researcher to collect more accurate data.

It is applicable to adapt questions or items from previous studies in order to design a suitable and

a more reliable questionnaire. For the current research study questions used in the measurement
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of the research model were based on the developed and validated items as well as scales from
other similar studies including Venkatesh et al. (2003), Srite & Karahanna (2006), Kripanont
(2007), Jayasundara (2009) and Dulle (2010).

Considering relevant good practices on questionnaire designing, a questionnaire for the study
was designed with close-ended questions. Only one open-ended question was included providing
a free space for any additional comments for respondents. Preliminary information gathered
through Phase 1 also helped to design the questionnaire. In designing the questionnaire the
wordings of questions were considered to be simplified with a view to enabling respondents to
easily understand and answer. The questionnaire consists of six parts and multiple questions
were also included for the purpose of triangulation. The structure of the questionnaire is
depicted in Table 4.5 and the complete version is in Appendix VI.

Table 4.5
Structure of the questionnaire
Part Description
Focused on identifying the socio-demographic background of students including
A their experiences with ICTs. It comprised 15 questions all established as nominal

scales. Questions were collected from earlier used questionnaires.

Focused on determining the predictors that were expected to influence behavior
based on theories and models in Chapter Two and Chapter Three of technology use.

B It comprised 4 questions and all the items were adapted from the original
questionnaire of Venkatesh et al. (2003). All the items were established on a 5-point
Likert scale.

Focused on investigating the current use behavior of ICTs. It comprised two
C questions: current use frequencies of specific ICT tools and use for specific
purposes. This was established on a 5-point scale.

Focused on investigating the views of students’ concerning their intention to use
ICTs in the future. It consisted of 3 questions and those items were adapted from the
D original article of Venkatesh et al. (2003) and Kripanont (2007). This was
established on a 5-point Likert scale

Focused on determining the individual cultural factors. It adapted Hofstede’s cultural
dimensions (1980) and the questionnaire items were adapted from the study Srite &
Karahanna (2006) used for the technology acceptance. It included four dimensions
and it was established on a 5-point Likert scale.

Focused on students’ opinions in relation to whether using ICTs could help in
improving education and quality of life. It consisted of two main questions with 7-8
F items adapted from Kripanont (2007) and the literature review. It was established on
a 5-point Likert scale.

Source: Compilation by the author
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First, the questionnaire was designed in English Language. Normally, university students have
sufficient English knowledge to understand and answer an English questionnaire as most of the
courses are conducted in English in universities. Further, there is one ethnic group of students,
whose mother tongue is English and some foreign students in Sri Lankan universities. Therefore,
the Tamil translation was not used since comparatively a small number of Tamil students were
included for the sample. However, majority of the Sri Lankan university students normally use
Sinhala language for everyday life. Therefore, the questionnaire was translated to Sinhala and
then it was again translated from Sinhala to English to confirm that the translation was

equivalent. Finally, both language questionnaires were used appropriately for the survey.

45.1.3.3 Pre-testing of the questionnaire
Pre-testing of a questionnaire is a trial conducted with a specific group of respondents for the
purpose of detecting problems in the questionnaire instructions or design (Sekaran, 2003). Pre-
testing is important to know whether the respondents have any difficulty in understanding the
questionnaire or whether there are any ambiguities or biases. Colleagues, respondent surrogates,
or actual respondents could be utilized for the purpose of refining a measuring instrument in the
pre-testing procedure (Cooper, 2008).

Validity and the practicability of the questionnaire are assessed by the pre-testing trial. Validity
refers to whether a test measures what it actually intends to measure (Jayasundara, 2009).
Practicability is an operational requirement of the questionnaire. As Cooper (2008) claimed it
needs to be economically, administratively and interpretably feasible to be suited for a large
sample. Pre-testing determines the clarity of instructions and questions, repetitiveness and
sensitivity of questions, coherence of format and layout, and appropriate length (Jayasundara,
2009). Thus, the pre-testing of the questionnaire is strongly recommended to detect deficiencies
in design, administration and wording of questions and Zikmund (2002) suggests that the size of

the pre-testing group may be 25 or 50 subjects.

In this study, first pretesting of both questionnaires was carried out during January-February
2014 using 50 students, peers and superiors in two universities: University of Colombo and
University of Sri Jayewardenepura. Some suggestions were to modify wordings of both the
questionnaires and they were revised. The second pre-testing was done during the first two
weeks of March in 2014. Both questionnaires were again revised to incorporate suggestions

about wording and inappropriate sequencing by consulting the senior professionals.
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4.5.1.3.4 Pilot survey
A pilot study or a feasibility study which is a small-scale version of the larger survey (Kripanont,
2007) is conducted to detect weaknesses in design and instrumentation and to provide proxy data
for selection (Dulle, 2010). Since the pilot survey is a small-scale version of the main survey, it
is recommended to draw subjects from the target population and simulate the procedures and
protocols that have been designed for data collection of the major study. However, it is always
proposed to carry out one or more pilot studies before launching the data collection for the main

study.

As Ticehurst & Veal (2000), Kripanont (2007) and Dulle (2010) have argued there are a number
of objectives and advantages of conducting a feasibility study. Some of them are:

e Improving the internal validity of the questionnaire

e Assessing whether the research protocol is realistic and workable

e Assessing the feasibility of a (full-scale) study/survey

e Establishing whether the sampling frame and technique are effective;

e Identifying logistical problems which might occur in using proposed methods;

e Estimating variability in outcomes to help determine sample size;

e Collecting preliminary data;

e Assessing the proposed data analysis technigques to uncover potential problems

In conclusion the most valuable advantage of the pilot study was that it gave advance warning
about where the main research project could fail, where research protocols may not be followed,
or whether the proposed methods or instruments are inappropriate or too complicated (van
Teijlingen & Hundley, 2001). The size of the pilot group may range from 25 to 100 subjects
(Cooper, 2008).

In this study, the pilot survey was conducted during March-April 2014 in two universities,
University of Colombo and University of Sri Jayewardenepura using personal visits. Ninety five
(95) completely filled questionnaires in both languages could be drawn. With the completion of
data collection for the pilot study, data was analyzed using preliminary basic statistical methods
including reliability test and validity test using SPSS. As a result, minor changes were made to
both questionnaires for their formats in order to improve understanding. Finally, results
confirmed that the reliability and validity of the instrument was ensured to use for the main

survey.
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4.5.1.3.5 Data collection procedure
Administration of the questionnaires to the pre-determined sample of undergraduates (first year
and third year) from the related Faculties of Arts, Management and Science/Applied Science of
the selected universities was carried out during May-December 2014. The researcher participated
in person when data was collected. The questionnaires were personally distributed to each of the
students in the sample during data collection. Only the students who agreed to participate in the
survey were requested to complete the questionnaires. This method of data collection was
important to ensure a better response rate and it provided an opportunity to the researcher to
explain the purpose of the investigation and to answer any queries raised by the subjects. Further,

the missing data could be minimized with this engagement.

45.1.3.6 Data editing and coding
Data editing and coding is important before analyzing the data. After coding, data could be
stored using statistical software. During data editing, data was checked for errors, omissions,
legibility and consistency and they were adjusted accordingly in order to ensure completeness,
consistency, and readability of the collected data. Descriptive statistical techniques were used for
this process and then data could be coded assigning character symbols, numerical symbols to
enter them. The coding sheet is in Appendix VII and it consisted of a list of all variables. After
entering the data into SPSS, data screening and cleaning was performed in SPSS to ensure that

there were no errors at this stage.

45.2 Step Two: Data analysis
This section has been designed to discuss the general issues and tests that the researcher
employed in the analysis of the pilot survey and the main survey. The analysis was done across
all the available data using the IBM SPSS version 21 with AMOS. The in-depth details of the
tests used for the data analysis is discussed where appropriate in Chapter Five, Six and Seven.

4.5.2.1 Reliability analysis
A reliability test is an attempt taken to indicate the extent to which the research tool is free of
bias and hence offers consistent measurement across time and across the various items in the

instrument (Kripanont, 2007). Reliability of the measures is tested by testing goodness of data.

The most popular test of inter-item consistency reliability is the Cronbach’s coefficient alpha
(Cronbach, 1951) which was used for the current study in determining the reliability. It tests the
consistency of respondents’ answers to all the items in a measure and the degree to which the

items are independent measures of the same concept, and correlates with one another (Sekaran,
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2000). The Cronbach’s coefficient alpha values less than 0.6 considered to be poor, those in the

0.7 range, acceptable, those over 0.8 good and those very close to 1.0 even better.

4.5.2.2 Validity test
Validity is the extent to which the collected data truly reflect the phenomenon being studied
(Field, 2005). This is used to assess the instrument’s validity and it can be assessed by
undertaking content validity, criterion validity or construct validity (Kripanont, 2007). Content
validity was achieved by borrowing previously validated items for the measurement of the
research model. As noted by Kripanont (2007), the other approach for assessing content validity
is to examine the responses from the respondents and the construct validity is determined
through assessment of the convergent validity which is synonymous to correlation analysis. In
testing the validity of data in the current study, correlation of the measures with each other was
considered. The acceptable values range from 0.3 to 0.5 for item-total and inter-item

correlations respectively (Field, 2005).

4.5.2.3 Descriptive statistics
Descriptive statistical techniques such as the minimum, maximum, mean, median, mode, the
dispersion of variability (variance, standard deviation, range and quartile deviation), and the
shape (skewness) of the data distribution (Cooper, 2008) were employed to produce a complete
descriptive profile of the respondents in this study. As Kripanont (2007) noted, there exists a
number of benefits in descriptive statistics: describing the characteristics of the sample, checking
variables for any violation of the assumptions underlying the statistical techniques used, and

addressing specific objectives.

4.5.2.4 Chi-square test
The Chi-square test is used to determine whether there is a significant difference between the
expected frequencies and the observed frequencies in one or more categories. It compares the
observed and expected frequencies in each category to test that all categories contain the same
proportion of values. If the quantitative data is collected in random sampling with one or more
categories, the Chi-square test could be employed. In the current study, the group differences
observed through percentages were further tested using Chi-square test for statistical

significance.

4.5.2.5 Independent-k-sample test (Kruskal-Wallis test)
The Kruskal-Wallis test is a nonparametric test used to compare three or more samples. It could
be used without assuming the data to have a normal distribution. It was used to find out whether
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there were any significant differences in the mean scores of current use behavior and the

intention to use behavior of ICTs with socio-demographic factors for the current study.

45.2.6 Structural Equation Modeling (SEM)

The Structural Equation Modeling (SEM) was selected to achieve the main objective of the study
that was to build up a model of ICT use and acceptance by university students. SEM is a
multivariate technique combining aspects of multiple regression which examines dependence
relationships and factor analysis which represents unmeasured concepts (latent factors or factors
with multiple variables) to estimate a series of interrelated dependence relationships
simultaneously (Hair, Black, Babin, Anderson, & Tatman, 2006). Further, SEM is well known as
the path analysis uses to form casual relationships in multivariate data in Social Science research.
SEM integrates other statistical techniques including ANOVA, analysis of covariance, principal
component analysis and classical test theory (Holmes-Smith, 2000).

SEM comprises some benefits when compared to other multivariate techniques to be selected in
the current study. As Byrne (2001, 2006) pointed out:

e While most of the other multivariate techniques are essentially descriptive by nature such
as exploratory factor analysis, SEM takes a confirmatory approach (hypothesis-testing) to
the analysis of a structural theory relating to some phenomenon with two important
aspects: the causal processes under study are represented by a series of structural
equations, and these structural relations can be modeled pictorially to enable a clearer
conceptualization of the theory under study.

e While traditional multivariate techniques are not capable of either assessing or correcting
for measurement error, SEM can provide explicit estimates of error variance parameters.

e While former data analysis techniques are only based on observed measures, SEM
procedures can incorporate both unobserved (latent variables) and observed variables as
well.

e SEM methodology has many important features available including modeling
multivariate relations, or for estimating point and/or interval indirect effects whilst there

are no widely and easily applied alternative methods for these kinds of features.

The theorized model was statistically tested using SEM in a simultaneous analysis of the entire
set of variables to verify the extent to which it is consistent with the collected data in the
specified context.
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However, before employing SEM on model generation, it has been recommended to manage
data for multivariate analysis. In terms of data management for multivariate analysis, it is
essential to examine for missing data, outlier detection and also to test for the assumptions
underlying the statistical bases for multivariate analysis; multivariate normality and

multicolinearity (Hair et al., 2006).

Missing data analysis: In survey research, missing data impacts on the reduction of the sample
size available for analysis from an adequate sample to an inadequate sample and statistical
results could be biased and lead to erroneous results (Hair et al., 2006). In SEM, computing some
fit measures requires fitting the saturated and independence models in addition to the researcher
model (Arbuckle, 2007). Further, Arbuckle claimed that some missing data value patterns can
make it impossible to fit the saturated model even if it is possible to fit the researcher model.
Therefore, Hair et al. (2006) suggests that direct means of assessing the extent of missing data
should be by tabulating the percentage of variables with missing data for each case, and the
number of cases with missing data for each variable. SPSS facilitates this missing data analysis
and that process identifies not only the extent of missing data but any exceptionally high levels
of missing data that occur for individual cases or observations. In the current study, the missing

data analysis was conducted using SPSS 21 before employing the SEM (see Appendix VIII).

Multivariate outliers: Outliers are the observations which are substantially different from the
remainder of the dataset, that is, as extreme values (Hair et al., 1998). As Kripanont (2007)
argued an unusually high or low value on a variable, or a unique combination of values across
several variables that make the observation stand out from the others should be detected.
Otherwise problematic outliers are not representative of the population and they are counter to
the objectives of the analysis and can seriously distort statistical tests (Hair et al., 2006). Thus,
the dataset was cleaned to remove outliers employing descriptive statistics.

Multivariate normality: One of the basic assumptions of multivariate analysis is the multivariate
normality. Normality is correspondence to the normal distribution which is the benchmark for
statistical methods and normality can be assessed to some extent by obtaining Skewness and
Kurtosis values (Hair et al., 2006). The Skewness value provides an indication of the symmetry
of the distribution. Kurtosis provides information about the “peakedness” of the distribution
(Pallant, 2005) and it indicates the extent of departure from multivariate normality. In general,
Skewness 1 indicates moderate Skewness (Weisstein, 2004) and values of Kurtosis less than 1
are negligible, values 1-10 indicate moderate non-normality while values greater than 10 indicate

severe non-normality (Holmes-Smith & Coote, 2006). The Skewness test in descriptive statistics
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was used to identify the normality of the database for the current study (see Appendix IX).
Approximated normality of the endogenous variables were utilized for the model generating in
the current study.

The general recommendation is to obtain more data (larger samples) whenever possible when
data deviate from normality or are flawed in some way (almost always the case). Further, there
are some other ways to deal with variables deviated in normality. These ways are designed for
variables that are assumed to have an underlying continuous distribution. For instance, if a Likert
scale of self-esteem items to research participants is administered and the scale points tap into
points along a continuum of self-esteem, and even though the item data are not continuously
distributed, the underlying self-esteem distribution is continuous. Thus, the larger sample (1681
cases) and the Likert scale used in the current study were therefore good enough to assume

multivariate normality.

Multicolinearity: Higher correlations of variables with each other, is referred to as
multicollinearity. Hair et al. (1998) suggest that, while no limit has been set to define high
correlations, values exceeding 0.9 needs to be considered, and correlations exceeding 0.8 can
often be indicative of problems. Therefore, the value exceeding 0.9 was used as the cut-off point
to determine multicollinearity in the current study. There was evidence of multicollinearity of
dependent variables so it was essential to consider removing one of them from data analysis.
This was achieved when conducting construct reliability and discriminant validity analysis in

Chapter Seven.

4.5.2.7 Multi-group moderation
AMOS’ multi-group moderation analysis was used in order to investigate the impact of
moderators on the influence of predictors toward dependent variables. In the multi-group
moderation analysis, the critical ratios (z-scores) calculated to represent the magnitude of the
difference between groups on each of the theorized paths were compared to assess if the

standardized effects differed across groups in order to test the group of hypotheses.

4.5.3 Step Three: Model selection
The best model was formulated using model fit indices provided in AMOS and using the ‘model
trimming’ techniques showed by Kremelberg (2010). The final model selection was done using
the goodness of fit adequacy; if it is satisfied then the model argues for the plausibility of the
postulated relations among variables; if it is unsatisfied, the tenability of such relations should be

rejected.
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The goodness of fit index consisted of various types of measures and each type has its specific
capability in model evaluation, such as measures of parsimony, minimum sample discrepancy

function, measures based on the population discrepancy, in comparison to a baseline model.

Model Chi-Square (x2) measure: The chi-square measure is a traditional measure for evaluating
the overall model fit. It assesses the magnitude of discrepancy between the sample and fitted
covariance matrices’ (Hu & Bentler, 1999, p. 2). A good model fit would provide an
insignificant result at a 0.05 threshold (Barrett, 2007). Chi-Square measure is in essence a
statistical significance test which is sensitive to sample size which means that the Chi-Square
statistic nearly always rejects the model when large samples are used (Bentler & Bonett, 1980;
Joreskog & Sorbom, 1996). On the other hand, where small samples are used, the Chi-Square
statistic lacks power and because of this may not discriminate between good fitting models and
poor fitting models (Kenny & McCoach, 2003). Due to the restrictiveness of this Chi-Square
measure, researchers have sought alternative indices to assess model fit and even in the current

study, chi-square measure was not much considered as a good model fit measure.

Minimum Sample Discrepancy Function/DF: CMIN/DF is the minimum discrepancy divided
by its degrees of freedom; this measure was used in the current study in best model selection.
This ratio should be closer to 1 for acceptable models. Arbuckle (2007) claimed that it is not
clear how far from 1 it should be to let the ratio get before concluding that a model is
unsatisfactory. However, it has been found that this measure is as high as 5.0 (Wheaton, Muthen,
Alwin, & Summers, 1977) to as low as 2.0 (Tabachnick & Fidell, 2006) for satisfactory models

and that range was considered in model section of the current study.

Measures of Parsimony: A model’s simplicity is the parsimony. A model high in parsimony has
relatively few parameters and relatively many degrees of freedom. On the other hand, a model
with many parameters and a few degrees of freedom is considered as lacking in parsimony.
Therefore, it is an important measure in selecting the best suited model and it was considered in

the current study.

Measures Based on the Population Discrepancy: The population Root Mean Square Error of
Approximation (RMSEA) is the most commonly used measure in model selecting and it was
used for the current study too.

Comparison to a Baseline Model: There are many measures to compare the fitted model with a

baseline model. The three significant indices; NFI (Normed Fit Index), TLI (Tucker-Lewis
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Index), and CFI (Comparative Fit Index) are most commonly used measures and they were also

considered in model evaluation in the current study.

GFI1 and Related Measures: GFI is a Goodness- of- Fit Index for ML (Maximum Likelihood)
and ULS (Unweighted Least Squares) estimation. AGFI is an Adjusted Goodness-of-Fit Index.

They were used in model evaluation of the current study.

Reference levels of this goodness of fit measures considered in model evaluation of the current
study are depicted in Table 4.6.

Table 4.6
Reference of model fit indices
Model fit measure Indicator
Chi-square (y2) A p-value of the 2 greater than 0.05 indicates an
acceptable fit.
CMIN/DF(y2 /df) As high as 5.0 (Wheaton et al., 1977) to as low as 2.0
or (normed chi-square) (Tabachnick & Fidell, 2006).

Root Mean Square Error of | <0.06 good fit of model (Hu & Bentler, 1999)
Approximation (RMSEA)
Standardized Soot Mean Range from 0 to 1.0 with well-fitting models obtaining
Square Residual (SRMR) values less than .05 (Byrne, 1998; Adamantios
Diamantopoulos & Siguaw, 2000), however values as high
as 0.08 are deemed acceptable (Hu & Bentler, 1999).

NFI Normed-fit index > .95 (Hu & Bentler, 1999).

NNFI (Non- Normed-fit Recommendations as low as 0.80 as a cut-off have been
index) or TLI (Tucker- preferred but Bentler & Hu (1999) have suggested NNFI >
Lewis index) 0.95 as the threshold.

CFI (Comparative fit index) | A value of CFI > 0.95 is presently recognized as indicative
of good fit (Hu & Bentler, 1999).

PGFI ( Parsimony > .90 (Mulaik et al., 1989).

Goodness-of-Fit Index)

TLI .95 (based largely on Hu & Bentler, 1999)

IFI .95 (based largely on Hu & Bentler,1999)

Akaike Information The preferred model is the one with the lowest AIC value.
Criterion (AIC) (Tanaka, 1993; Akaike, 1974)

It is also worth noting that these statistics need a sample
size of 200 to make their use reliable (Diamantopoulos &
Siguaw, 2000).
GFlI >0.95 (Shevlin & Miles, 1998).
AGFI >0.9 well fitting (Tabachnick & Fidell, 2006)

Source: Compilation by the author using literature
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46 SUMMARY

This chapter presented the plan of the research study and it comprises the mix method approach.
The basic plan of the study outlined the methodology used to explore ICT use and acceptance
behavior of university students in Sri Lanka. Methodology adopted for the study incorporates the
theory testing/building in the field of ICT use and acceptance behavior of university students.
The chapter attempted to describe the two phases scheduled for the research; exploratory study
and the main study which comprise the primary research components. It further justified the
quantitative approach adopted for the research in the main study under positivist philosophy and
qualitative characteristics belonging to phenomenological inquiry used in the exploratory study.
Then the two phases in detail were described. It discusses data collection methods and data
analysis techniques too. The next chapter presents the results of the exploratory study.
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CHAPTER 5

EXPLORATORY STUDY-DATA ANALYSIS AND FINDINGS

5.1 INTRODUCTION

Chapter Four discussed the methodological approach that was designed to achieve the aims and
objectives of the study. Chapter Five presents the results of the data analysis of the first stage of
the research or the exploratory part of the current study. The data collected from semi structured
interviews/discussions was analyzed using content analysis techniques and statistical techniques
to explore the present situation regarding ICT use and acceptance in universities and the job
market, important determinants on technology acceptance and important ICT tools which are
mostly relevant to the current job market.

5.2 SEMI STRUCTURED INTERVIEWS
Semi structured interviews were mainly conducted in order to check the feasibility of the study.
Moreover, the refining of core determinants and moderating factors included in the model and
specification of the important ICT tools for fresh graduates were also considered through semi

structured interviews to make sure those are specific to the university context in Sri Lanka.

Twenty three interviews were scheduled using non-probability sampling, often with a specific
purpose in mind from the four selected universities and various other fields in Sri Lanka. Eight
(8) lecturers who were in charge of ICT in the Faculties of Arts, Science/ Applied Science and
Management and five (5) ICT instructors and one Librarian (1) were chosen from the University
of Colombo, the University of Sri Jayewardenepura, the University of Ruhuna and the South
Eastern University of Sri Lanka. Four (4) focus group discussions were scheduled with students
in the selected four universities, that is, one Group Discussion per university. Five (5) other
interviews with top level employers who engage in recruitment of employees for jobs in leading
fields in Sri Lanka such as diversified companies, higher education, industrial, administrative

and finance were also scheduled.

A semi structured schedule was developed to guide the interviews and it is presented in Appendix
X. The guideline indicates the themes covered by the interviews, underlying principles of

selecting them and the method/s employed in the interviews.

Background information of the subjects were included in the interview schedule in order to

determine whether selected subjects are suitable to get information on ICT use and acceptance of
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undergraduates/graduates in Sri Lanka. Importance and the requirement of ICTs for fresh
graduates and the current ICT environment (facilities and courses) of Sri Lankan universities
were also planned to be discussed with the subjects to determine whether they are aware of the
relationship between the ICT skills of graduates and job market demand. Factors which mainly
cause undergraduates/ graduates to use ICTs and the differences experienced by their main
subjects in using ICTs were also included with the rationale to examine whether the determinants
and moderating factors identified in the literature are relevant for ICT use and acceptance in Sri
Lankan universities. Since it was needed to identify the attributes which can be exploited to
make full use of ICTs, and recommendations to promote ICT use it was planned to discuss these
aspects with the selected participants. Finally, it was planned to derive the commonly important

ICT tools for graduates through the interviews.

Data collection for the exploratory study was carried out by personally visiting the relevant
universities and other places in which the subjects were selected by the researcher. These
interviews were conducted during December/2013-January/2014. Approximately half an hour
face to face interview was held with each interviewee. More than one hour was spent for each of
the group discussion and students for the group discussion were selected at respective libraries of

the selected universities, based on their motivation to participate.

A clear view of the present situation of ICT use/knowledge/skills of graduates in the university
context and at the employer’s end, relevant factors affecting ICT use and the most important ICT
tools which the graduates should be equipped with, could be drawn out from the interviews and

the questionnaires.

5.3 ANALYSIS OF INTERVIEW DATA
Analysis of the data collected from semi structured interviews was employed using the content

analysis as well as the quantitative techniques in SPSS 16.0 version.

5.3.1 Background information of the interviewees

Table 5.1 summarizes the background information of participants in different categories.

According to the Table 5.1, twenty four (24) interviews were included in the sample. It consisted
of nine (9) ICT coordinating lecturers, five (5) computer instructors, one (1) university Librarian
and three (3) groups of undergraduate students where each group consisted of more than ten
students from Arts, Science/ Applied Science and Management Faculties from three selected
universities and six (6) employers from the job market. However, the sample composition

scheduled for the university sector, could not be achieved since practical problems occurred with
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the respondents when the researcher visited particular universities. Respondents from the job

market could be contacted as scheduled since the researcher made early appointments with them

through specific known contacts.

Table 5.1
Subject dynamics of the exploratory study
Participants No. | Gender | Age Highest Years of Experience
qualification | service/ study ICT (yrs)
University 1 Male 40 PhD 11 13
academics (ICT 2 | Male 42 Masters 14 20
Coordinators) 3 | Male 37 Masters 10 14
in Arts, Science, | 4 | Male 52 | PhD 28 25
Managementin | 5 | Male 53 | PhD 23 18
selected 6 |Female | 32 | Masters 6 7
universities 7 | Male 42 | PhD 10 10
8 | Female 52 PhD 20 15
9 | Female 28 Masters 4 14
Computer 1 | Male 45 Masters 18 21
Instructors 2 | Female 37 Masters 8 12
3 Male 40 MPhil 13 17
4 | Male 26 Bachelor 2 3
5 | Male 48 Masters 20 20
University 1 | Female 59 PhD 30 25
Librarian
Undergraduate 1 | Male 24-26 2-3 5-8
student groups /Female
2 | Male 23-25 1-2 3-5
/Female
3 | Female | 24-26 2-3 5-10
HR Manager- 1 Male 38 Masters 12 14
Company
HR Manager- 1 | Male 40 Bachelor 10 14
Industrial
HR Manager- 1 | Female 38 Bachelor 10 13
Industrial
HR Manager- 1 | Male 60 MPhil 40 15
Finance 2 | Male 50 MPhil 30 15
Director/ 1 Male 43 Bachelor 12 10

Recruitment
Administrative
Officer

Source: Compilation by the author
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The majority of the participants had considerable experience and experience with ICTSs.
Moreover, most of them except the students were males and had at least a Bachelors Degree
level education. These characteristics of the interviewees helped to achieve the basic objectives

of the exploratory study as expected without any issues.

5.3.2 Thematic analysis of the interviews
The interviews were conducted according to the themes indicated in interview schedule (see
Appendix X). Participants enjoyed responding to the interviews which enabled the researcher to
gain a wealth of information. Twenty four (24) interviews/ focus group discussions were
conducted with the subjects who are in the university field and the job market field as depicted in
Table 5.1.

5.3.2.1 Importance of ICTs for graduates
All four categories of participants from the university field (ICT coordinating lecturers, ICT
instructors in computer labs, librarian, undergraduate students) and from the job market

unanimously emphasized the importance of ICT for fresh graduates as a requirement.

Most of the ICT coordinating lecturers and ICT instructors stressed that since each and every
industry is information based in this information age and as therefore work processes in all
industries are based on ICTs, fresh graduates should be equipped with not only with computer
skills but also ICT skills.

One male ICT coordinating lecturer with 10 years working experience in the University of Sri
Jayewardenepura described the importance of ICTs as follows:
“ICT is essential without being based on whatever the field is. As an example, we have a
student who is an artist. Now, he is a performing artist using computers very well.
Moreover, Archaeology students do marvelous visualizations using Google sketch-ups. It
is clear that each and every task can be performed using ICTs. So, will there be job

opportunities without ICTs?”

They further claimed that basic ICT is an essential component for fresh graduates and advanced
ICTs is an advantage in getting jobs. A young (38 years-old) Human Resource Manager with 12
years of his working experience in a reputed diversified company in Sri Lanka stated:
“Fresh graduates should have at least basic skills in using computers and especially
Internet searching abilities. So, we conduct a test on Word, Excel, PowerPoint and

Internet searching skills to measure their basic ICT capabilities.”
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An ICT coordinating male lecturer with a PhD and 23 years working experience in the
University of Colombo explained the importance of having ICT skills for graduates in another
aspect. He said that:
“Our graduates have to compete with students from International schools where they
teach programming languages as PASCAL in grades 6-7. Therefore, our students have to

go down even at the local job market without having ICTs on their hands.”

This statement was confirmed by one Human Resources Manager who was 38 years of age and
holding a Masters level qualification in a reputed company in Sri Lanka stating:
“We mostly prefer to enroll school leavers from International schools since they are more

elegant in handling various novel ICTs than graduates from traditional universities.”

A young ICT coordinating female lecturer from the University of Ruhuna emphasized that past
students of her Faculty have been blessed with better jobs based on the certificate given for the
compulsory ICT courses conducted in the Faculty. She further showed examples of the graduates
who were well skilled in ICTs being promoted in the private sector jobs as well as in the
government sector. This was further confirmed by an ICT coordinating lecturer who has
qualified with a PhD from the University of Sri Jayewardenepura who stated that:

“Our department has faced a big problem in recruiting temporary instructors with ICT

skills because the top ten in the list have already got better jobs. Today | called for the

37" student in the list to work as a Temporary Instructor for the Department.”

All the participants from the job market reiterated the same opinion. They highlighted that,
higher ICT skills is an advantage for securing better jobs in Sri Lanka. They further stressed that
after having their basic training they group new comers according to their skills, and if someone

has got equipped with advanced ICT skills he/she would be able to get better positions.

Most commonly, computer instructors in all selected universities agreed on that:
“Though individual Faculties have adequate facilities and courses to promote the ICT
acceptance for the students, not all the students have identified the necessity to improve
their ICT use. Always, they limit themselves to course content and do not go beyond
using various applications even in the Web. Lecturers have to always direct them through

assignments or any other engagements.”

However, the students who participated in group interviews voiced their opinions freely
disagreeing with what the earlier interviewees had stated. Most of them claimed that they had
followed computer courses before entering the university since they had identified the necessity
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for ICTs to successfully cope up with this digital era. Some of them believed that it is unable to
successfully complete the degree at universities without having ICT experiences and that
therefore they had followed ICT courses. Some believed that ICT is a trend and they have to
move towards it. A group of students in the Arts stream have started to follow ICT courses
outside the university simultaneously while following their degrees at universities to get better
opportunities in the job market. This was confirmed by the focus group discussion held at the
University of Colombo. They agreed that:
“ICT is essential. It is very important for some job fields. We think all students have
identified the necessity in our batch and they follow courses at various institutions. Some
senior students have laptops. We have lab facilities, we use them optionally. Some
subjects are ICT facilitated. But the problem is we have no added time to use ICTs with

our course work.”

The perceptions of the Librarian with her 30 years’ experience in the university sector and the
Human Resource Manager from the Garment industry are also given herewith. The Librarian
emphasized that:
“New students are knowledgeable on ICTs and this trend has grown during the last 5
years. Knowledge has been confined mostly to e-mail, Facebook, Internet searching and
music, You Tube etc. These skills also may be useful for the job market in this networked

2

cra.

The HR Manger endorsed that:
“We check for the qualifications in ICTs of coming graduates. Most of them can manage
basic ICTs such as Word, Excel. That capability is enough for us for the preliminary

stages.”

However, a different perception was added to this by a Director/ Recruitment in a government
ministry and he stated that they have no problem with ICT use with Science graduates, but they

have to face problems in recruiting suitable employees from the Arts streams.

However, the students from the Faculty of Arts, University of Ruhuna expressed their ideas in a
different way. All of them agreed that:
“Even though ICT is a necessity, it seems that not all have equally identified its
importance. Most of the students who identified the importance have followed computer

courses before and after entering the university. On the other hand, if there is a



99

compulsory ICT course in the university, some students only prepare for the tests of that

course and thereafter ignore using ICTs continuously.”

According to all these perceptions of the interviewees, it is apparent that basic ICT is considered
as an essential component for today’s job market and advanced ICT skills compose a plus point
for better positions. It was found that Word, Excel, Power Point, e-mail and Internet searching
and its applications are the essential basic ICT tools for fresh graduates. Moreover, it was
revealed that even though, most of the students have identified this necessity; still there are some
who do not accept ICTs as an essential element. On the other hand, job market employers seek
ICT equipped employees. They further put their emphasis on the job market demand with ICTs
and believe that a graduate can easily capture the demand by him/herself for their position with
advanced ICT skills. Therefore, it is clear that the current study is feasible and relevant.

5.3.2.2 Current situation of ICT environment of universities and graduates’ performance
on ICTs

Interviewees from the university sector were asked about the current status of the facilities and

compulsory and optional courses offered for the students and the students’ performance with

ICTs. Simultaneously, the trend in ICT performance of fresh graduates was questioned from the

respondents selected from the job market.

The perceptions of the ICT coordinating lecturers of universities, revealed that introductory ICT
courses had been conducted. While Word, Excel, Power Point, Internet searching and e-mail
practices were covered through all the courses as the minimum requirement, some courses
contained the advanced ICT options. The nature of these courses differed according to the
Faculties and the universities. Some were credit based courses and others were non-credit based.
Most of the Faculty level courses were compulsory. There were yearly driven ICT courses in 2-
3 Faculties. They have scheduled their course content from very basic to advanced. Other than
this common situation, it was possible to find some specific programs conducted at department
levels. A male young ICT coordinating lecturer (40 years old) with a PhD from the University of
Sri Jayewardenepura endorsed that:
“We have implemented a program called computer practices (using key board to practice
typing) for first year students at our Department level to enhance the ICT skills of poor
skilled students. Since it is an optional, students gradually give up attending as they are
tight with the content of their normal degree course. We have further introduced subject
specific software which | used for my higher degrees in abroad and students are

mandated to use them in order to make them smart with ICT use at their places of
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employment. For example, research students should use LATEX software to arrange their

thesis and we provide the basic introduction for the software.”

The Librarian interviewed also reiterated that other than preliminary courses, introductory
courses and preliminary laboratory courses conducted as compulsory courses, they further

facilitate digital literacy courses to train the students to work under digital environments.

A different aspect of implementation has been carried out in a particular Faculty in a selected
university. A 37 year aged male ICT coordinating lecturer with Masters level qualification stated
that:
“Other than the fundamental ICT courses, almost all the subjects in the Faculty are
connected with ICTs. For example Accounting as Computer based accounting, Marketing
as Digital marketing, ERP-Enterprise Resource Planning etc. Then all the students have
to use them, whether they like or not to be skilled with ICTs. “

Moreover, the majority of the ICT coordinating lecturers concurred that they always plan to
initiate new ICT related course units for students and that some of them have already

implemented such programs.

All the ICT instructors in selected universities also agreed with what the coordinators mentioned.
Moreover, they stated that other than common introductory ICT courses students are facilitated

with practical classes on subject specific ICTs.

The responding lecturers and the ICT instructors were questioned about the infrastructure
facilities available in their Faculties and universities. Regular developments on ICT environment
in universities have taken place, they agreed. Some of the Faculties own Wi-Fi zones and other
remaining Faculties have also planned for them. According to their perceptions, students are
facilitated with ample computer and Internet labs where they can work whenever they need.
Majority of the Faculties have access for a variety of ICT tools and the ICT instructors agreed

that timely planned repairing of computers and connections take place.

A lecturer who was the Dean cum ICT coordinator of an Arts Faculty and a Masters Degree
holder aged 37 years captured all the perceptions given by others reiterating that:
“Although we knew the necessity of ICT skills for our graduates, resources were the
main problem we had to face. Limited lab facilities and lack of qualified staff were the
main problems. So the plans went wrong. Finally we could improve computer lab

facilities within the Faculty and install new computers. Thereafter, we could introduce 5
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certificate courses in JAVA, Web designing, Graphic design, MS Office, hardware and
SQL too. They are very useful and the students who qualified with these courses have got
good jobs. We conducted those using visiting lecturers. Further, subject based IT
components have been included in the Faculty curricula. For example, Statistics-SPSS,
History-Graphic design and Economics-e-views etc. Lecturers in the Faculty have been
advised to communicate with students through e-mails in order to get them to practice to

use e-mails for their personal and learning activities.”

Students’ agreement with their lecturers’ and instructors’ perceptions were examined at group
discussions. All the groups agreed with their teachers regarding the compulsory and optional
courses. However, the group of students who participated for the group discussion at the
University of Ruhuna endorsed that:
“Although we are facilitated with the basic ICT courses and other subject related ICT
courses, not all the students can equally catch up with them. One reason is the support
given during the computer work is not satisfactory and therefore some of our friends give
up the courses. In order that students expect to have more ICT courses very basically with
a strong assistance and more facilities because with limited facilities we face problems

specially in using communication technologies.”

Not only the group of students from University of Ruhuna, but students from other selected
universities except South-Eastern University of Sri Lanka (SEUSL) also reiterated that they have
not been allowed to use communicating ICT tools. The students of the SEUSL mentioned that
they have Wi-Fi zones and therefore they can use their own mobile computing devices to trial a
variety of ICT tools. However, the students who joined the discussion at the University of Sri

Jayewardenepura cited that their lecturers always encourage them to get ICT skills.

The quality of ICT capabilities of fresh graduates was probed into at the employers’ end.
Employers agreed that there has been an improvement of the percentage of ICT capable
graduates within last 5 years. Some of the job market employers stated that fresh graduates are
smart in using ICTs, which means that the universities have identified the necessity and are
performing their job well. However, private sector employers claimed that the fresh graduates’
capabilities are not exactly matched with their requirements and one employer with 12 years
working experience endorsed that:

“If graduates have gained ICT skills from their respective universities, then they are able

to catch up with the rapidly changing ICT environments in working places. Therefore, we
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prefer ICT skilled graduates. Since there are many graduates who are willing to get jobs,

we always try recruiting well-skilled ones for our limited requirements.”

A different perception was endorsed by the Government sector employer who had 12 years
experience in recruiting people who said that:
“Newly recruited graduates have to perform whatever the duties they are entrusted with
in the places where they are positioned in addition to their subject skills gained from their
universities. So, we wish to have at least word processing skills for graduates, but still

there are some without that skill.”

Considering all the views pointed by university people, it could be highlighted that universities
were making maximum efforts to build ICT literate graduates to be able to create a global
demand for their products. They have turned to the enhancement of ICT facilities with more ICT
oriented courses at Faculty levels and students are also immersed in this ICT environment in
their Faculties at respective universities. Concurrently, employers are also striving to recruit
mostly skilled graduates to be compatible with ICTs in this electronic era. Therefore, it is
apparent that, individual acceptance would be the one and only reason not to meet the graduates’
ICT skills gained at universities and employers’ demands. Therefore the study would be able to

contribute with suggestions.

5.3.2.3 Enthusiasm and the major reasons for using ICTs
While the university community were asked about the students’ awareness or the enthusiasm on
ICTs and identified reasons to use ICTs, job market employers were questioned about the

graduates’ flexibility for their ICT environments.

Different perceptions were given by the interviewees from the university field regarding
students’/ graduates’ enthusiasm and their experience regarding the reasons to use them.
However, most of the ICT coordinating lecturers affirmed that the students are less motivated
and that they do not seem to have understood the benefits that could be gained through ICTs.
They further argued that:
“Students are always credit, certificate and marks oriented. They believe that they can
receive better positions by only obtaining the certificate for ICT courses. Therefore, they
wish to get certificates with less effort. So, lecturers have to always force students to use

ICTs showing its benefits.”

The same view was also confirmed by most of ICT instructors in selected universities. They

altogether agreed that:
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“A poor participation of the students is experienced for the optional ICT courses. Even
though some introductory ICT courses are compulsory, it could be seen that attendance is
gradually decreasing for the classes. At the beginning they are much enthusiastic to use
computers and to learn new things, but later they limit themselves to their compulsory

applications of the related course units which are assigned by lecturers.”

A 48-year old male computer instructor who had 20 years’ experience and qualified with a
Masters’ Degree endorsed that:
“It seems that students are not much enthusiastic on ICTs and this may be considered as a
privilege by Arts students. Poor attendance is higher for male students than female
students in the Arts stream. But, I don’t know whether they practice using their own

methods or devices.”

A forty two year-old lecturer with 10 years working experience and holding a PhD Degree who
was interviewed from the Faculty of Management in the University of Colombo further
elaborated the views of others:
“Students are smart now. But, most of them have not really identified the necessity of
ICTs for the job market. Though they behave blindly regarding ICTs during the first two
years in the university, they need ICT skills to continue their studies in their third year.

That is a technique we use to direct them towards using ICTs. *

A different perception was presented by three ICT coordinating lecturers from Sri
Jayewardenepura and South-Eastern universities. One mentioned that though the present
students are more knowledgeable than earlier students, they are less motivated for learning new
applications other than traditional and highly required ICT applications. Another lecturer from
the University of Sri Jayewardenepura who is a 37-year old male with 10 years’ experience in
the university and holding a Masters level qualification also endorsed that:
“Students are much more enthusiastic on ICTs. They prefer IT practical than theoretical
classes having understood the relative advantages that could be drawn from ICT than
manual processes. It seems that they further like to work with their batch mates together.
However, these ICT applications are compulsory for their subjects and sometimes that

may be the reason to use ICTs.”

The other lecturer who brought forward a totally different perception was a 28-year old female

with 4 years’ experience in the university with a Masters’ Degree who stated that:
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“I think that all the students have identified the requirement in our Faculty. We conduct
ICT classes on weekends. Students enthusiastically participate in them too. | personally
experienced that they always question to clarify their doubts about the lesson and other

new applications.”

Then the students were questioned about their views regarding ICT usage. All groups of the

students in selected universities agreed that:
“We have really understood the chance we can get at the job market with ICT certificates
and skills. Our seniors have already got that chance too. Also, our lecturers always
believe that we should use ICTs and they encourage us at all times. We have computer
and Internet facilities too. But the problem is that when the course activities of our degree
programs become tight; we do not have the time to allocate for extra things of ICTs. Then
we are only limited to our subject applications of ICTs. Therefore, we suggest changing

our curricula towards ICT oriented programs.”

Majority of the students further claimed that they have clearly experienced the efficiency and
effectiveness that could be gained by using ICTs than their manual practices. It seems that they
have become inclined to their traditional systems with rigid time frames. However, some
students raised the issues of receiving minor support at computer labs, limited facilities and use

of limited applications as problems in using ICTs at universities.

Fresh graduates’ flexibility towards their job environments were inquired from the employers
and all the employers in the private sector claimed that fresh graduates selected are interested in
working in ICT oriented milieus. Moreover, they affirmed that it is not needed to train selected
graduates for their specific ICT environments, because the graduates’ are confident in their ICT
skills. However, they mentioned that this may be because they select the spirit from the

graduates’ pool.

Conversely, the Government sector Director/Recruitment who had 12 years’ experience said
that:
“Even though we consider ICT knowledge as an additional qualification in recruiting
graduates, a very few of them are trying to do something using their ICT knowledge gained
at universities. But, most of the time they are not allowed to be smart with ICTs under the

government sector regulations.”

The rationale of the theme was to determine whether the determinants identified in the literature

are relevant for present ICT use and acceptance environment in Sri Lankan universities.
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According to the perceptions of ICT coordinating lecturers, ICT instructors and students, it was
clear that most of the time students are compelled to use ICTs since they receive benefits using
ICTs and since their teachers think that they should use ICTs for their future. These are the two
determinants identified from the literature review; performance expectancy which is the degree
to which an individual student believes that using ICTs will help him or her to attain gains in
performance and social influence which is the degree to which an individual student perceives
that other important persons believe he or she should use ICTs.

According to the views of a majority of students, ease of using ICTs and the availability of more
infrastructure facilities were the other two determinants identified. Those determinants were the
effort expectancy: the degree of ease associated with the use of ICTs and the facilitating
conditions: the degree to which an individual student believes that an institutional and technical
infrastructure exists to support use of ICTs. Therefore, it is obvious that the key determinants
identified in the literature review are well suited to the current pattern of using ICTs in

universities.

5.3.2.4 Differences among undergraduates/ graduates in their levels of performance of
ICTs
Not all students/graduates behave in the same manner when using ICTs. This aspect was
inquired from the university community and the job market employers in order to ascertain
whether the moderating factors identified from the literature are relevant for the current levels of
using ICTs by the students/ graduates.

An interesting feature of the perceptions was that though all the interviewees have experienced
individual differences in the performance on ICTs of the students/ graduates, exact reasons could
not be identified by all of them. They believe that happens because of the students’/ graduates’
attitudes and the self-efficacy towards the work/job and ICTs. Attitude, self-efficacy and anxiety

were indirect determinants identified by the theoretical base selected for the current study.

Most of the interviewees identified the existence of the digital divide among students/ graduates.
Most of the university people have identified that this gap declines throughout the time in the
university and that it vanishes when they leave the university. Students also entirely agreed with
this perception and further clarified that:
“Most of our colleagues from rural areas make efforts to remove the gap and mostly
achieve this when almost one year has elapsed. But, some of our friends they absolutely
give up using ICTs.”
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However, one ICT coordinator, a female lecturer from the SEUSL endorsed that:
“There is a big variation among students in their ICT performance. One of them is the
difference between the students from metropolitan areas and rural areas. This gap

continuously exists.”

She was 28-year old lecturer with a Masters Degree having only 4 years’ experience in the
university service. Sometimes, her lower experience in university service may have caused to her
to give a different perception than other senior people. However, that view could not be totally
discarded due to a perception made by one Human Resource Manager, who was a 38-year old
male with 12 years’ experience in employment who said that:

“We normally prefer to recruit persons who have done their education in metropolitan

areas because they are always stylish in English and are keeping up with ICTs.”

It seems that the digital divide may continue for a little time after the graduation too.

Moreover, the university community has identified that the students who had ICT experience at
their schools or through extra courses they followed before entering the university have
performed well in using ICTs. This was confirmed by the focus group discussion held at the
University of Ruhuna. All the students agreed that:
“Some of our students show best performance using ICTs since they have prior
knowledge and experience with ICTs. We believe that prior experience is essential to

successfully complete the computer courses in the university.”

Further, the university community claimed that the students who are facilitated with their own
computers and Internet connections are more skillful than others. One of the ICT coordinating
lecturers with more than 10 years experience in the university from the Arts Faculty of the
University of Sri Jayewardenepura reiterated that:
“There is a big variation among students in ICT performance. Students, who were familiar
with ICTs in their schools or in private courses, perform well. On the other hand, most of the
students do not know even how to use a keyboard at the beginning, but finally they do

programming too.”

Some of the lecturers and ICT instructors stated that they have experienced a gender difference
in using ICTs. They affirmed that male students are more skillful than females. Moreover, some

of the employers revealed that most of the time fresh graduates differ in ICT performance
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according to the subject stream followed at universities and according to the university they

graduated from.

Suggestions proposed by the interviewees disclose the existence of more factors which predict
the ICT use and acceptance other than the main determinants identified. Those were the
community to which students belong, their ICT experience and facilities available, gender,
subject streams and the university. All these factors were considered for the current study and
gender, ICT experience and Faculty were included as the moderating factors of the proposed
model. In addition, the cultural factors were also included for the model as moderating factors in
order to determine the individual differences among the students as experienced by the
interviewees. Therefore, it is apparent that the proposed model has lent itself as relevant for the

presently available ICT environments at universities.

5.3.2.5 Strategies to promote ICT use of students
In order to identify the attributes that could be used to make full use of ICTs by university
students, the interviewees were asked to recommend strategies to promote ICT use and
acceptance at universities. A variety of views was put forward by the university community and
the employers in the leading fields. In a nutshell, while ICT lecturers and instructors are looking
for expedients to promote using ICTs in universities; the job market employers are willing to

have more ICT skilled graduates for their work places.

A common perception of all the ICT coordinating lecturers was to enhance the ICT infrastructure
facilities in their Faculties. Those who do not have Wi-Fi zones have planned to implement more
computer lab facilities with unlimited Internet connections. At the same time the lecturers have
already taken action to commence more ICT courses such as credit based courses, entire ICT

degree programs and ICT-oriented course units too.

Moreover, some had big plans beyond these. A Dean cum ICT coordinator of the Faculty who
had 14 years’ working experience with a Masters’ level qualification said that:
“Concurrently we have planned to provide laptops for students and to improve the
infrastructure facilities within the Faculty with a Wi-Fi zone. Also, we have already made
arrangements to initiate a credit based compulsory ICT course for our students from next

year.”

Another young male lecturer with 10 years’ experience in the University of Sri Jayewardenepura

endorsed that;
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“Qur vision is towards a paperless scenario in the Faculty. Traditional methods will be
replaced by electronic. For example digital notice boards (currently implemented) and
digital publications too. Also, we wish to improve facilities and other subject-based

improvements.”

Another different plan was revealed by a male ICT coordinating lecturer from the University of
Colombo. He was a PhD qualified senior lecturer with 10 years’ ICT experience and he declared
that;
“Online computer based assignments will be employed. Arrangements have already been
made to repair computers by the students themselves by providing necessary knowledge

and skills to them.”

Majority of the ICT coordinating lecturers have identified the lack of qualified staff in their
Faculties as a barrier to making students more skilled in ICTs. They have already made plans to
train their existing staff members and to extend recruiting more skillful lecturers. However, one
of the ICT coordinating lecturers who is a professor with a PhD Degree and 52-year-old
mentioned that:
“I do not plan to make more facilities and courses in the Faculty, because the existing
resources have not been fully utilized by the present students. Therefore, | wish to use

other strategies to promote using ICTs among the students in the Faculty.”

A majority of the ICT instructors have experienced that most of the students do not get the
maximum benefits of the resources available in Faculties and they suggest that lecturers should
form strategic plans to force students to make full use of ICTs. Students also expect such a
situation in their Faculties. Groups of the students with whom discussions were made agreed
that:
“If we can use ICTs along with our course units of the degree programs or as a
compulsory part of the subjects we learn, then we will be able to use them to the level our

lecturers expect with our rigid schedules.”

Moreover, the majority of the students wish to have ICT courses which are very basic to
advanced with an enormous support at the practical classes. Some were willing to have more

computer and Internet facilities to be able to use them whenever they need.

A variety of perceptions were given by the employers. Most commonly they had experienced
that even though the students were knowledgeable in using ICTs they are reluctant to use their

knowledge at their work places. Some private sector employers claimed that they prefer if fresh
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graduates would be able to use communication technologies such as Skype, Facebook and e-
mail. Finally, a novel view emerged through the perceptions of employers. They believe that the
students can build up a self-demand at the job market by improving their individual use of ICTs

during the undergraduate period.

According to the perceptions given by the interviewees, it emerged that complete utilization of
ICTs has not taken place by the university students. Therefore, it is clear that there exists a gap
between the input and output with respect to ICTs and the current study is feasible and relevant
for the prevailing situation. Exploring the individual use and acceptance of ICTs will be critical

to fill the gap.

5.3.3 Commonly important ICT tools for graduates
The interviewees were then provided with a list of ICT tools identified through the literature
review to rank them according to importance in order to determine the mostly important ICT
tools for all graduates in common. The scale of 1 to 5 where 1 is very unimportant and 5 is very
important was used to gauge the importance of each item that participants think a graduate

should be equipped with. The descriptive statistics of each ICT tool is summarized in Table 5.2.

According to Table 5.2, the higher means (>4) and the value that occurs most often (modes =5)
belong to Word processing, Spreadsheets, Presentation, E-mail, Internet search engines and
online applications (banking, bill paying etc.) indicating that the majority of the respondents
ranked those tools as very important for fresh graduates. Statistical significance of the mean
differences was tested employing the Friedman test. The Chi-square value was 242.939 and the
p-value was 0.000 (<0.05) verifying that the identified mean differences are significant. The
highest mean ranks of the Friedman test were for Word processing, Spreadsheets, Presentation,

E-mail, Internet search engines and online applications (banking, bill paying etc.).

Results revealed that without a significant difference between the groups ‘university community’
and the ‘employers’, the majority of the respondents believe that fresh graduates should be
equipped with at least Word processing, Spreadsheets, Presentation, E-mail, Internet search

engines and online applications (banking, bill paying etc.) skills in common.
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Table 5.2

Commonly important ICT tool Minimum |Maximum| Mean | Mode | Std. Deviation
Word processing (MS Word) 5| 5.00 .000
Spreadsheets (MS Excel) 5 4.82 .588
Presentation (MS Power Point) 5( 4.77 429
Specific software (Subject specific s/w
psckages 5pSS) (Subject sp 2 5| 364 4 1.002
E-mail (Gmail) 3 5 4.64 5 127
Virtual learning environments
(Content/Learning Management Systems, 1 5 3.50 3 1.185
Moodle)
Internet search engines (Yahoo) 2 5| 4.45 5 1.057
Journal databases, catalogues (Emerald,
OPACH gues ( 1 5| 295 3 1.090
Wikis (Wikipedea) 2 5 3.41 3 .959
Social networks (FaceBook) 2 5 3.55 3 .963
Media sharing (You tube) 2 5 3.45 3 1.011
Blogs (Wordpress) 2 5 3.23 3 .813
Participatory media or group ware (Forums/
Bulletifl boa?;d systems,gQucF))ra) ( 2 o 335 3 963
Instant messaging/Video conferencing (Skype) 2 5 3.45 3 1.011
Programming (JAVA) 1 5 2.23 1 1.193
Web designing (Joomla) 1 5 3.27 3 1.241
Music, drawing 1 5 2.50 2 1.185
Games 1 S5 1.82 2 .958
E-newspapers 1 5| 255 2 .963
Online banking, bill paying 2 S5 4.09 5 1.065

Source: Calculations by the author

54 SUMMARY
This chapter analyzed the feasibility of the proposed study. It covered the present situation

regarding ICTs in universities and the job market, identifying the determinants of ICT use and

essential ICT tools which a fresh graduate basically has to be able to use.

Semi structured

interviews and focus group discussions were conducted at the four selected universities and

various other fields in Sri Lanka.
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Perceptions of the interviewees revealed that the basic ICT is an essential component for today’s
job market and that employers believe that a graduate can easily capture the demand by
him/herself for their position with advanced ICT skills. Universities were making efforts to make
graduates ICT literate and a majority of the students have identified the necessity of ICTs for the
job market demand. These facts support the feasibility of the current study. It was found that a
majority of the respondents believe that fresh graduates should be equipped with at least Word
processing, Spreadsheets, Presentation, E-mail, Internet search engines and online applications

(banking, bill paying etc.) skills in common.

Results further revealed that the key determinants identified in the literature review are well
suited to the current pattern of using ICTs in Sri Lankan universities. Further, the interviewees
disclosed the existence of more factors which predict ICT use and acceptance other than the
main determinants identified. Hence, the moderating factors were also matched with the
proposed factors and it revealed the proposed model has lent itself as relevant for the presently

available ICT environments at universities.

Finally, it was revealed that the complete utilization of ICTs has not taken place at universities
by the students and that therefore there exists a gap between the input and output with respect to

ICTs and the current study is still feasible for the prevailing situation.
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CHAPTER 6

MAIN STUDY-PRELIMINARY DATA ANALYSIS AND
FINDINGS

6.1 INTRODUCTION

Chapter Five analyzed the exploratory part of the study which showed that the study was feasible
in the present Sri Lankan context. It also evaluated the determinants on ICT use and most
important ICT tools for undergraduates and how skills in using these tools are necessary for the
job market. This chapter presents the preliminary data analysis of the main study. The reliability
and the validity of data were measured by testing the Cronbach’s alpha together with inter-item
correlation and convergent validity of the constructs. The descriptive analysis of responses and
respondents, cultural aspects of the sample, background of ICT use and their relationships with
demographic factors, types of ICT tools used by the students and the intention to use, extent to
which students use ICTs, how to motivate them to make full use of ICTs and significant
differences of ICT use behavior according to demographic factors were achieved using
descriptive statistical techniques and Chi-square test. Further the additional comments on current
use and future acceptance of ICTs were also analyzed. Therefore, the results of this preliminary
data analysis would fulfill the following four objectives of the study;

1. To assess what types of ICTs are used by university students in Sri Lanka

2. To assess the extent to which Sri Lankan university students use and intend to use ICTs

3. To identify socio-demographic factors that may influence ICT use and acceptance by
university students.

4. To investigate how university students are motivated to improve the use of ICTs

6.2 RELIABILITY AND VALIDITY ANALYSIS
Internal consistency reliabilities measured based on Cronbach’s alphas were considered to be
good (greater than 0.80) and only a few were acceptable (in 0.7 range) as presented in Table 6.1.
Quite high values of reliability indicate that the items in each set (concept) are positively
correlated with one another which mean that the questionnaire items in each independent

variable show accuracy in measurement in the main survey.
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Table 6.1
Results of the reliability and validity tests

Variable No. of | Cronbach’s | Inter-item | Item-total

items alpha correlation | correlation

Use behavior (ICT tools) 20 0.896 0.156-0.549 | 0.382-0.656
Use behavior (purposes) 5 0.812 0.294-0.576 | 0.376-0.696
Performance Expectancy 4 0.843 0.461-0.568 | 0.611-0.744
Effort expectancy 4 0.729 0.264-0.417 | 0.439-0.593
Social influence 3 0.800 0.483-0.569 | 0.577-0.712
Facilitating conditions 4 0.775 0.358-0.474 | 0.513-0.673
Behavior intention (ICT tools) 3 0.862 0.610-0.681 | 0.692-0.790
Behavior intention (purposes) 5 0.812 0.289-550 | 0.463-0.702
Motivations to full use of ICTs 5 0.827 0.385-0.574 | 0.527-0.683
Masculinity/Femininity 5 0.775 0.329-0.579 | 0.447-0.676
Individualism/Collectivism 5 0.789 0.217-0.418 | 0.426-0.673
Power distance 7 0.863 0.382-0.686 | 0.538-0.710
Uncertainty Avoidance 6 0.722 0.046-0.549 | 0.096-0.571

Source: Calculations by the author

The degree to which two items of the same concept are correlated is assessed by the convergent
validity. As Robinson, Shaver, & Wrightsman (1991) recommended the inter-item correlation
values should exceed 0.30 and the item-to-total correlations that exceed 0.50 have a better
validity of the instrument. Almost all of the inter-item correlation values indicated in Table 6.1
exceed 0.30, with only some of them being less than 0.30 and the item-to-total correlations
exceed 0.50 except for a few. These results signify the convergent validity of the questionnaire

of the main survey.

6.3 PROFILE OF THE RESPONSES
A total number of 2331 questionnaires were distributed among the sample selected from four
universities. Out of those who responded, 1682 questionnaires could be used for the analysis
with a 72.16% response rate. The response rate (72.16%) was satisfactory, since the reliability to

perform statistical tests had been achieved.

The profile of the responses based on the university, common subject stream and the year of
study is depicted in Table 6.2.

As shown in Table 6.2, the 1682 valid responses comprised 32.9% from the University of
Colombo, 30.4% from the University of Sri Jayewardenepura, 15.5% from the University of

Ruhuna and 21.2% from the South-Eastern University of Sri Lanka.
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Table 6.2
Profile of the questionnaire responses
Variable Percentage (count)
Colombo 32.9% (554)
. Sri Jayewardenepura 30.4% (511)
University 2 ihuna 15.5% (261)
South Eastern 21.2% (356)
Common Arts 32.6% (548)
subject Science 27% (454)
stream Management 40.4% (680)
First year 55.2% (929)
Study year i vear 44.8% (753)
[t General 43.8% (737)
Special 56.2% (945)

Source: Calculations by the author

The majority of the responses were from the University of Colombo (32.9%), even though the
University of Sri Jayewardenepura had the largest population size (see Table 4.4). The lowest
percentage of the responses was from the University of Ruhuna. That was because when the
researcher visited the university, the Faculty related to the Arts subject stream had been closed.
The majority of the responses (40.4%) was from the Management subject stream and the lowest
percentage was from the Science subject stream (27%). This may be because the number of
students in the Science subject stream is lower than in the Arts and the Management subject
streams. 55.2% was from the first year students and 44.8% responses were from the third year
students. The profile of responses further consisted of a majority of (56.2%) special Degree

students and 44.8% general degree students.

6.4 SOCIO-DEMOGRAPHIC BACKGROUND OF THE RESPONDENTS
The socio-demographic background of the respondent sample which responded to ICT use and
acceptance was explored in order to get an insight into the composition of the respondents for the
current study. The socio-demographic characteristics of university students in selected four

universities are summarized in Table 6.3.

As shown in Table 6.3, 2/3 of university students who responded to the survey were female.
Majority of the respondents (97.2%) were from the 20-25 age group. Most of the students were
Sinhala (81%) Buddbhists (78.1%) and were from rural areas (60%).
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Table 6.3
Socio-demographic characteristics of the respondents

Characteristics Group Percentage (Count)
Gender Male 25.9% (435)
Female 74.1% (1247)
Age group Below20 1.2% (20)
20-25 97.2% (1635)
Above 25 1.6% (27)
Ethnicity Sinhala 81.0% (1365)
Tamil 6.2% (105)
Muslim 12.7% (213)
Other 0.1% (1)
Religion Buddhist 78.1% (1313)
Hindu 5.2% (87)
Islamic 13.0% (219)
Christian 3.7% (63)
Community Urban 40.0% (672)
Rural 60% (1010)

Source: Calculations by the author

6.5 INDIVIDUAL CULTURAL VALUES
Four cultural dimensions drawn from the Hofstedes’ study (1997) were investigated in the
current study. These consisted of masculinity/ femininity (5 items target masculine cultural
values), individualism/collectivism (5 items target collectivism cultural values), power distance
(7 items target high espoused power distance cultural values) and uncertainty avoidance (6 items
target high espoused uncertainty avoidance) (see questionnaire items in Appendix VI). The scale
used to measure these 23 items was; “0= Strongly Disagree 1= Disagree 2= Neutral 3= Agree 4=

Strongly Agree”. The grand means of these factors for the sample are shown in Table 6.4.

Majority of the respondents’ individual cultural values about masculinity/ femininity moved a
little bit towards femininity cultural thoughts (mean =1.88). Most of the respondents indicated a
low power distance cultural aspects (mean=1.70) as shown in Table 6.4. Further the table
indicated a higher espoused collectivism (mean=2.8) cultural thoughts and high espoused

uncertainty avoidance (mean=2.69) cultural values (see Appendix XI).
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Table 6.4
Means of the cultural factors
Cultural factor Mean Scale

Masculinity/Femininity 1.8842 Femininity - Masculinity

0 ----------- 2.5 4
Individualism/Collectivism | 2.7969 Collectivism - Individualism

0 ------- 2.5--- 4
Power Distance 1.7073 Low -> High

0----- 2.5----4
Uncertainty Avoidance 2.6915 Low -> High

0----- 2.5----4

Source: Calculations by the author

6.6 BACKGROUND OF ICT USE OF THE RESPONDENTS
Background of the ICT use was investigated under two aspects; before entering the university
and after entering the university. A substantial percentage of students (68.4%) had followed ICT
courses before entering the university. Majority (85.4%) of them had carried out desktop
application courses and 40.3% of them have followed WWW and the Internet related courses.
Operating systems and computer programming courses had been followed by 34.2% and 16.3%

respectively.

Although almost all the universities conduct ICT courses for freshmen, the highest percentage of
students (57.4%) claimed that they have not followed ICT courses after entering the university.
Having optional courses may be a reason for this result. 42.6% of students stated that they had
followed ICT related courses at the university and the majority of them (20.6%) had followed the

introductory courses.

Table 6.5 summarized the background information about personal ICT use. It presents the
information on number of years in using ICTs (ICT experience), students’ self-assessment about
their ICT skill level, availability of computer and the Internet facilities whenever necessary and
the facilities used to access ICTs. As shown in the Table, a considerable percentage of students
(46.8%) had 1-5 years’ experience in using ICTs and 32.3% had less than 1 year experience

using ICTs.

Majority of the students (78.5%) self-reported their skill level of using ICTs as ‘moderate’.
Further the Table 6.5 depicts that the highest percentage of respondents had a computer (86.2%)
and Internet (76.4%) facilities whenever necessary and most of them have used their own mobile

devices such as laptops, note pads and mobile phones to access ICTs. Majority of the
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respondents (49.3%) used mobile devices to access ICTs and a considerable percentage (28.4%)

used their mobile phones to access ICTs.

Table 6.5
Background information of personal ICT use
Characteristics Group Percentage (Count)
Less than 1 year 32.3% (544)
) 1-5 years 46.8% (787)
ICT Experience
6-10 years 14.7% (247)
More than 10 years 6.2% (104)
Poor 18.4% (309)
ICT Skills Moderate 78.5% (1321)
High 3.1% (52)
- No 13.8% (232)
Computer facilities
Yes 86.2% (1450)
. No 23.6% (397)
Internet facility
Yes 76.4% (1285)
Facilities used to access University facilities 42.6% (712)
ICTs Home-Office-Internet Cafe 6.0% (100)
Own mobile device 72.5% (1212)
Desktop computers 22.2% (373)
Mostly used device Mobile phones 28.4% (478)
Other mobile devices 49.3% (830)

Source: Calculations by the author

6.6.1 Differences in the background of ICT use according to demographic factors
Variables related to the background of ICT use were cross-tabulated to check their relationship
with differences in demographic factors. The differences observed through percentages were
further tested using Chi-square test for significance. The Chi-Square Test (goodness-of-fit test)
compares the observed and expected frequencies in each category to test that all categories

contain the same proportion of values.

As shown in Table 6.6, significant differences could be identified within the ICT experiences of
the students under 0.05 significance level. Urban students have more than 5 years’ ICT
experience (29%) compared to only 15.5% of rural students. Third year students have higher ICT
experience (more than 10 years) (73.6%) compared to only 62.8% of first year students. Also,
Science students possess a higher ICT experience (more than 5 years) (34.1%) as compared to
Arts and Management students. On the other hand, a majority of the Arts students (87.4%) have

only 0-5 years ICT experience as compared to Science and Management students.
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Table 6.6

Distribution of the ICT experience with demographic factors

ICT experience

Percentage (count)

Chi-square test

etk Les;;Q:\n 1 1-5 years | 6-10 years Mlgr;e:]rin results

Community [Urban 25.0% (168)| 46.0% (309)| 19.8% (133)| 9.2% (62)|Chi-square=55.446
Rural 37.2% (376)| 47.3% (478)| 11.3% (114)| 4.2% (42)(Sig.= 0.000

Year of First year 37.2% (346)| 46.2% (429)| 11.7% (109)| 4.8% (45)|Chi-square=33.915

SEUEYS Third year | 26.3% (198)| 47.5% (358)| 18.3% (138)| 7.8% (59)|Sig.= 0.000

Common Arts 40.0% (219)|47.4% (260)] 9.9% (54)| 2.7% (15) Chi-square= 94.311

subject Science 19.6% (89)| 46.3% (210)| 22.9% (104)| 11.2% (51)|.. _

stream Management | 34.7% (236)| 46.6% (317)] 13.1% (89) 5.6% (38)8'9'_ 0000

Source: Calculations by the author

Males have (5.7%) high ICT skills as compared to their female counterparts. While a majority of
rural students (22.2%) have poor ICT skills, urban students have (87.4%) moderate and high ICT
experience compared to rural students. Third year students (3.3%) have high ICT skills

compared to only 2.9% of first year students (see Table 6.7).

Distribution of the ICT skills with demographic factors

Table 6.7

ICT skills Percentage (count) I
Factor Poor Moderate High results
Male 23.4% (102)| 70.8% (308)| 5.7 (25)%|Chi-square= 26.085
Female 16.6% (207)| 81.2% (1013)| 2.2% (27)|Sig-= 0.000
Urban 12.6% (85)| 83.2% (559)| 4.2% (28)|Chi-square=27.208
Rural 22.2% (224)| 75.4% (762)| 2.4% (24)|Sig.-=0.000
First year 22.4% (208)| 74.7% (694)|  2.9% (27)|chi-square =22.355
Third year 13.4% (101)| 83.3%(627)| 3.3% (25)|Sig.= 0.000

Source: Calculations by the author

6.7 TYPES OF ICT TOOLS USED BY THE STUDENTS AND INTENTION TO USE

For the current study, use of 20 different ICT tools which were derived from a comprehensive

literature review conducted and presented in Chapter Three, were considered. Table 6.8

summarizes the frequency of using those different ICT tools by the university students.
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Table 6.8
Current frequency of use of different ICT tools by university students
Frequency of use (percentages)
ICT Tool Donotuse at | Use about Use about Use about | Use several
all (0) once every once every | onceaday | timesaday
month (1) week (2) 3) 4
Word processing 10.2% (171) | 37.3% (628) | 33.0% (555) | 9.5% (159) | 10.0% (169)
Spreadsheets 30.9% (519) | 40.0% (673) | 3.5% (59) 5.6% (94) 20.0% (337)
Presentation 17.2% (289) | 46.0% (773) | 24.9% (419) | 7.1% (119) | 4.9% (82)
Specific software | 5g o4 (985) | 18.7 % (314) | 11.7% (196) | 6.3% (106) | 4.8% (81)
E-mail 13.6% (229) | 17.2% (290) | 26.1% (439) | 22.2% (373) | 20.9% (351)
Virtual learning 43.6% (733) | 19.0% (319) | 19.0% (319) | 12.0% (201) | 6.5% (110)
Internet searching | 11 504 (194) | 11.4% (191) | 19.0% (320) | 22.2% (374) | 35.9% (603)
Journal databases | g7 004 (1127) | 18.1% (305) | 8.1% (137) | 4.4% (74) | 2.3% (39)
Reference/ libraries | 50 904 (352) | 21.3% (358) | 24.6% (414) | 16.1% (270) | 17.1% (288)
Social networks 24.9% (418) | 9.2% (154) | 14.6% (246) | 18.2% (306) | 33.2% (558)
Media sharing 20.9% (351) | 19.3% (325) | 22.2% (373) | 17.5% (295) | 20.1% (338)
Blogs 62.0% (1043) | 15.5% (261) | 11.5% (193) | 6.1% (102) | 4.9% (83)
Participatory media | 77 105 (1297) | 11.6% (195) | 6.2% (104) | 2.9% (49) | 2.2% (37)
Instant messaging | 46.7% (785) | 21.8% (366) | 13.9% (234) | 10.2% (172) | 7.4% (125)
Programming 72.9% (1226) | 13.1% (221) | 8.0% (135) | 3.4% (57) | 2.6% (43)
Web designing 80.3% (1350) | 10.2% (172) | 5.3% (89) | 2.9% (48) | 1.4% (23)
Music, Drawing 24.0% (404) | 19.8% (333) | 21.2% (357) | 15.8% (266) | 19.1% (322)
Games 26.3% (442) | 21.3% (358) | 22.1% (371) | 14.3% (241) | 16.1% (270)
E-news papers 38.0% (640) | 21.6% (364) | 18.8% (316) | 12.0% (202) | 9.5% (160)
Online banking 73.2% (1232) | 15.2% (256) | 6.5% (110) | 2.8% (47) | 2.2% (37)

Source: Calculations by the author

According to Table 6.8, Internet searching is the tool which has the greatest frequency of use

(“use several times a day”) by the majority of the students (35.9%). Most of the respondents

used Microsoft Office packages, word processing, spreadsheets and presentation packages about

once a month. The related percentages were 37.3%, 40.0% and 46.0% respectively. Even though

the lecturers and the job market people believe that e-mail is a tool, which fresh graduates should

be equipped with, a majority of the respondents used e-mail (26.1%) only about once a week.

22.2% used e-mail once a day and 20.9% used e-mail several times a day. Further, the highest
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percentage of students (33.2%) use social networks like face book around several times a day.
Therefore, the results reveal that the majority of the students more commonly used word
processing, spreadsheets, presentation packages and the Internet searching as educational ICTs

and e-mail and the social network sites have been mostly used as the communication ICT tools.

As highlighted in Table 6.8, the majority of the students do not use Specific software, Virtual
learning environments, Journal databases, Blogs, Participatory media, Online banking, Computer
Programming, Web designing, Music/ Drawing, Games, E-newspapers papers and Instant
messaging at all. Therefore, it is apparent that the technical use of ICT and other uses of ICTs

such as for entertainment seemed to be lower.

Students’ intention for future use of the different ICT tools was summarized in Table 6.9.

Table 6.9
Frequency (means and modes) of intention to use of ICT tools

Intention | Intention

G
roup (mean) | (mode)
| intend to increase the frequency of using ICT tools which
2.91 3
have been used by me.
| intend to use ICT tools which have not been used by me 2.95 3
and/or new ICT tools which I have not used yet.
| intend to increase the frequency of using new ICT tools. 2.93 3

Source: Calculations by the author

According to the means as well as the value that occurs most often (mode) presented in Table
6.9, students intend to use ICT tools which they currently use, more frequently (“use about once
a day=3") (mean=2.91 and mode=3) in the future. The students agreed (mean=2.95=3 and
mode=3) to use the participatory media, computer programming, web designing and online
banking etc. which were not used at all by the majority. Further, the students intend to increase
the frequency of using those new ICT tools “about once a day” (mean 2.93 and mode=3) on

average.

6.8 EXTENT TO WHICH STUDENTS’ USE AND INTENTION TO USE ICTS FOR
VARIOUS PURPOSES
Current use behavior of ICTs under four different purposes and the intention to use them were
assessed using their self-reported scale. This was analyzed on an average basis and as

percentages.



121

6.8.1 Use behavior of ICTs for various purposes and intention to use on average
Students reported that they currently use ICTs “about once every week” (means~2 and mode=2)
for academic/educational purposes on average. Majority of the students has reported that they
use ICTs “several times a day” (since mode=4) for social communication and other purposes.
(see Table 6.10). The current average overall use of ICTs was also “about once every week”
(mean=2.4~2 and mode=2). Although the average of using ICTs for technical use “about once
every month” (mean=0.92~1), most of the students claimed that they “do not use at all” ICTs for
technical purposes (mode=0). However, the students’ intention to use ICTs for all purposes is
higher as depicted in Table 6.10. They wish to use ICTs for all purposes “about once a day”

(means~3 and mode=3) on average.

Table 6.10
Frequency (means and modes) of use of ICTs for different purposes and intention to use
Purpose Use Intention
(Mean) (Mode) (Mean) (Mode)
Academic and educational 2.43 2 3.23 3
Social communication 2.22 4 3.06 3
Technical use 92 0 2.56 3
Other use 2.13 4 2.95 3
Overall use 2.40 2 2.90 3

Source: Calculations by the author

6.8.2 Use behavior of ICTs for various purposes and intention to use
The frequencies of using ICTs for the above specific purposes and the overall use frequency of

ICTs were summarized in Table 6.11.

Table 6.11
Current frequency of use of ICTs for different purposes
Frequency of use (percentages)
Do notuse at | Use about Use about Use about | Use several
Purpose i
all (0) once every | onceevery | onceaday | timesaday
month (1) week (2) 3) (4)
Academic and 7.6% (127) | 16.3% (274) | 27.8% (468) | 22.8% (383) | 25.6% (430)
educational use
Social 14.9% (250) | 18.4% (309) | 21.3% (359) | 20.3% (342) | 25.1% (422)
communication use
Technical use 53.1% (893) | 20.3% (341) | 13.4% (226) | 8.0% (134) | 5.2% (88)
Other use 17.7% (298) | 18.7% (314) | 20.1% (338) | 20.4% (343) | 23.1% (389)
Overall use 7.6% (127) | 14.9% (251) | 29.0% (487) | 27.6% (464) | 21.0% (353)

Source: Calculations by the author
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Table 6.11 highlights the highest percentages of using frequencies of each purpose and overall
use. Results indicate that the majority of the respondents used ICTs “about once a week” for
academic and educational purposes (27.8%). They have further used ICTs which had the greatest
frequency, “several times a day” for communication purposes (25.1%) and other purposes such
as entertainment (23.1%). The majority of the respondents have not used ICTs for technical
purposes (53.1%) at all. However, the present overall use of ICTs by the majority of university

students was confined to “about once every week” (29%).

6.8.3 Current use and intention to use of ICTs according to socio-demographic factors
The study attempted to find out whether there were any significant differences in the mean
scores of current use behavior and the intention to use behavior of ICTs (10 items) according to
socio-demographic factors. Four socio-demographic factors of students were examined. These
factors included; Faculty (main subject stream), gender, age group and ICT experience. In order
to examine these, the non-parametric Independent-k-sample test (Kruskal-Wallis test) was used
without assuming the data to have come from a normal distribution. This tests the hypothesis to
see whether there is a significant difference among groups. Summary of the significant results is

presented in Table 6.12.

Table 6.12
Summary of the Kruskal-Wallis test results (no. of significantly different variables)
Variable No of total Common Gender | Age ICT
items subject stream group | experience
Current ICT usage behavior 5 5 3 1 4
Intention to use behavior 5 3 - 1 4

Source: Calculations by the author

6.8.3.1 Common subject stream
All five items of the current use and three items of the intention to use of ICTs significantly
differed according to the common subject stream of the students. ICT using frequency for
academic purposes, social communication purposes, technical use, other use and finally the
overall use of ICTs differed among the subject streams. Current use behavior of Science students
was higher than those of Arts and Management students (see Appendix XII). Intention to use of
ICTs for social communication use, technical use and other use significantly differed among the
subject streams of the respondents. While Science students mostly intend to use ICTs for social
communication activities and other uses such as entertainment, Arts students intend to use ICTs

for technical purposes (see Appendix XII).
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6.8.3.2 Gender
The significant differences in the mean scores of social communication use, technical use and
other use of ICTs of male respondents were higher than those of female students (see Appendix
XI).
6.8.3.3 Age

The Kruskall-Wallis test results indicated significant differences among age groups in current
use of ICTs for social communication purposes and the intention to use for technical purposes in
the future. Current use of ICTs for social communication activities was higher for older (above
25 years) students than for others. However, it was shown that the students from 20-25 age group

intend to use ICT for technical purposes more than the other groups (see Appendix XII).

6.8.3.4 ICT experience
Current use behavior of ICTs for academic/ educational use, social communication use, other use
overall use and intention to use ICTs for the same purposes significantly differed according to
the ICT experience of the respondents. While academic/ educational use was higher for the
students who have 6-10 years ICT experience, other three uses were higher for the more
experienced (more than 10 years) students than others. The intention to use ICTs for academic/
educational, social communication, other use and the overall use were higher for the longer

experienced (more than 10 years) students than those of others (see Appendix XII).

6.9 MOTIVATION TO MAKE FULL USE OF ICTS
Majority of students (43.1%) agreed that they still have not made full use of the ICTs, and
therefore intended to use ICTs more in all types of work in the future (mean=3.03 and mode=3)
(see Appendix XII). Percentages of the agreements of the motivation to make full use of ICTs are

summarized in Table 6.13.

As highlighted in Table 6.13, a majority of the students agree that they are motivated to make
full use of ICTs in the future. Secondly, a higher percentage of students strongly agreed with
motivation. The suggested motives were:

1. Availability of persons to help when in difficulties

2. Having updated trainings/ workshops/ courses regularly

3. Availability of satisfactory facilities

4. Changes of curriculum to ICT orientation in the future

5

Need to initiate university policy to be an e-University in the future
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Table 6.13
Motivations to make full use of ICTs
Percentage (count)
N Strongly | Disagree | Neutral | Agree | Strongly
M . M M
otivation disaqree ) 2 3) agree ean ode

() (4)
If anybody is available to help | .7% 2.8% 15.9% | 44.7% | 35.9% 312 3
me when | have difficulties (11) (43) (242) (681) | (546) '
\':/;ﬁ’(‘if}fg;;ﬁ';gezl e 12% | 38% | 2L7% [429% |303% | .| .
available when necessary (18) (58) (331) (654) | (462)
If satisfactory facilities (e.g.
e e |10 220 |1am |doon 220 | |
communication network etc.) (16) (34) (285) (700) | (488)
are available to support usage
If the curriculum is changed to | 9% 2.8% 20.0% | 46.0% | 30.4% 3.02 3
be ICT oriented in the future (13) (43) (304) (700) | (463) '
If the university policy isto be | 2.4% 4.1% 21.4% | 41.2% | 30.9% 204 3
an e-University in the future (37) (62) (326) (628) | (470) '

Source: Calculations by the author

6.9.1 Differences in motivation to make full use of ICTs by socio-demographic factors
Three motives; having updated trainings/ workshops/ courses regularly, changes of curriculum to
ICT orientation in the future and the university policy to be an e-university in the future
significantly differed according to socio-demographic factors. Gender differences and subject
stream differences were significant for those motivated for having updated trainings/ workshops/
courses regularly. Female subjects as well as Arts students have strongly claimed that they are
motivated to make full use of ICTs if they have updated trainings/ workshops/ courses regularly
on ICTs. Arts students, students in the 20-25 age group and students who have more than 10
years’ experience in using ICTs have strongly claimed that they are motivated to make full use of
ICTs if changes are taking place in the curriculum to be ICT oriented in the future. Students who
possess more than 10 years’ experience in using ICTs have declared that they would be
motivated to make full use of ICTs if the university policy moves to be an e-University in the

future (see Appendix XII).

6.10 COMMENTS ON ICT USE AND FUTURE ACCEPTANCE
At the end of the main survey questionnaire an open ended question was asked to comment on
the current ICT use and future acceptance. Various comments given by the students were then

categorized into seven themes; necessity of more infrastructure facilities, additional knowledge
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on ICTs, more assistance in using ICTs, necessity to have a higher use of ICTs, make ICT as a
compulsory subject in the university, necessity to include ICT into the education system from the
kindergarten and necessity of controlling bad effects in using ICTs. The percentages of students

giving these comments were summarized in Table 6.14.

Table 6.14
Frequency of comments on ICT use and acceptance

Comment Percent of cases
More facilities 39.8%
Knowledge on ICTs 30.9%
More assistance 19.9%
Higher usage of ICTs 22.5%
Compulsory course 11.0%
From kindergarten 20.4%
Bad effects 4.7%

Source: Calculations by the author

As shown in the Table 6.14, even though the universities regularly improve their ICT
infrastructure at Faculty levels, the majority of the students (39.8%) mentioned that they need
more facilities to use ICTs and for future acceptance. 30.9% have claimed that they need
additional knowledge in using ICTs. However, 22.5% of the respondents have recognized that

they should use ICTs at a higher level to successfully make a better demand at the job market.

6.11 SUMMARY
First, the assessment of reliability and validity analysis of the survey instrument confirmed that
the instrument is reliable and valid. The response rate (72.16%) was satisfactory. The results
associated with the description of the respondents’ profile indicated that the majority of students
were female (74.1%), aged in the range of 20-25 years (97.2%). Most of the respondents were
Sinhala (81.0%), Buddhists (78.1%) and most have come from rural areas (60%). Regarding the
background of ICT use the majority of students had 1-5 years’ long experience (46.8%) and most
self-reported that they possessed a moderate skill (78.5%) on ICTs. Majority of the students had
computer facilities (86.2%) and internet facilities (76.4%) whenever they needed and most of

them had used their own mobile devices (72.5%) to access ICTs.

The results related to the types of ICT tools used and the intention to use by students, revealed
that the majority more commonly had used word processing, spreadsheets, presentation
packages, the Internet searching, e-mail and the social network sites. Further, the students intend

to use ICT tools which they currently use, more frequently (“use about once a day=3")
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(mean=2.91 and mode=3) in the future. However, the students intended to increase the frequency

of using new ICT tools “about once a day” (mean 2.93 and mode=3) on average.

Results indicate that the majority of the respondents used ICTs “about once a week” for
academic and educational purposes (27.8%). They have further used ICTs “several times a day”
for communication purposes (25.1%) and other purposes such as entertainment (23.1%). The
majority of the respondents have not used ICTs for technical purposes (53.1%) at all. However,
the present overall use of ICTs by the majority of university students was confined to “about
once every week” (29%) and they intend to use ICTs for all purposes “about once a day”
(means~3 and mode=3) on average. Further, the significant differences in the mean scores of
current use behavior and intention to use behavior of ICTs with common subject stream, gender,

age and the ICT experience could be identified.

However, the majority of students (43.1%) agreed that they still have not made full use of the
ICTs, and therefore intended to use ICTs more in all types of work in the future (mean=3.03) and
they suggested motivations; availability of helping persons for difficulties, having updated
trainings/ workshops/ courses regularly, availability of satisfactory facilities, changes of
curriculum to be ICT oriented in the future and the university policy to be moved towards an e-
University in the future. Further, some of these motivations significantly differed according to

the socio-demographic factors.

Also, the majority of the students (39.8%) commented that they need more facilities for current
use of ICTs and future acceptance. Finally, 22.5% of the respondents have recognized that they
should use ICTs at a higher level to successfully make a better demand at the job market. Further
analysis using AMOS will be conducted to assess the relationship between determinants and
current use behavior and behavior intention to use ICTs modeled in Chapter Three, the core of

this research will be presented in Chapter Seven.
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CHAPTER 7

MAIN STUDY-ICT USE AND ACCEPTANCE MODELLING

7.1 INTRODUCTION
The profile of the responses and of the respondents together with what types of ICT tools and to
what extent, to what purposes students used and intended to use ICTs were identified in Chapter
Six. Factors that differ in the use and intention to use were also captured there. Determining the
reasons behind the changes of use behavior and intention to use behavior will be discussed in this
chapter. Also the chapter will examine the significant determinants that influence students’ use
behavior and intention to use behavior through the model constructed in Chapter Three. The
proposed research model testing and the final formulation of the best model to the Sri Lankan
context will be achieved at the end of this chapter. A variety of standard statistical techniques,
such as reliability analysis, validity analysis, Structural Equation Modeling (SEM) and multi-

group analysis were employed.

7.2 CONSTRUCTS OF THE RESEARCH MODEL
The proposed research model consisted of six latent constructs as depicted in Table 7.1. It
comprises of four exogenous and two endogenous constructs which were measured by one or
more variables (items) through related questions identified in the literature. The exogenous
constructs are latent, multi-item equivalent of independent variables and endogenous constructs
are also latent, multi-item equivalents to dependent variables. These six constructs were
measured by 15 items for exogenous constructs (independent variables) and 15 items for

endogenous constructs (dependent variables) as presented in Table 7.1.

Table 7.1
Constructs in the research model
Construct No. of | Codes of constructs
items

*Performance expectancy (PE) 4 PE1-PE4

*Effort expectancy (EE) 4 EE1-EE4

*Social influence (SI) 3 SI1-SI3

*Facilitation conditions (FC) 4 FC1-FC4

**Use behavior of ICTs (UB) 5 UB1-UB5

**Intention to use behavior of ICTs (BI) | 10 BIT1, BIT2, BIT3,
BIS1, BIS2, BIS3,
B1S4, BIS5, BI1, BI2

* = Exogenous Latent Construct ~ ** = Endogenous Latent Construct

Source: Compilation by the author
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Before proceeding with the statistical analysis for modeling, it is necessary to test the reliability
and validity of the constructs. Reliability and validity should be separately considered but they
are closely related conditions (Bollen, 1989). It means that the measures could be consistent
(reliable) but not accurate (valid). On the other hand, measures could be accurate but not
consistent.
7.3 RELIABILITY OF THE CONSTRUCTS

Consistency of the measurements is assessed using reliability measures. The internal consistency
of a set of variables is measured using construct reliability. It explains the degree to which a set
of variables specify the common latent construct. There are three reliability estimates that can be
used; the Squared Multiple Correlations (SMC) for the observed variables, construct reliability
and the variance extracted estimate (Bollen, 1989). For the current study, the SMC was used to
measure the reliability of the constructs. The SMC should exceed 0.50 for a good observed
variable and SMC of 0.30 signifies an acceptable indicator variable. Table 7.2 presents the SMC
values for four exogenous latent constructs.

Table 7.2
SMC of 15 items of four exogenous latent constructs

Construct item | SMC estimate
FC1 361
FC2 574
FC3 583
FC4 .348
SI1 460
SI2 695
SI3 597
EE1 .308
EE2 453
EE3 568
EE4 514
PE1 449
PE2 558
PE3 722
PE4 592

(see meanings of observed variables in the coding sheet in Appendix VII)

Source: Calculations by the author
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Most of the SMC estimates of the 15 observed variables (indicators) of four exogenous latent
constructs (PE, EE, Sl and FC) exceeded 0.50 (see Table 7.2). Six items with less than 0.5 SMC
estimates (highlighted in Table 7.2) were removed from the further analysis to improve the
model fit to the data.

SMC estimates for two endogenous latent constructs were then extracted and the results were
shown in Table 7.3. Most of the SMC estimates of the 15 observed items of the two endogenous
latent constructs (UB and BI) exceeded 0.50 (see Table 7.3) except five highlighted in Table 7.3
will be deleted.

Table 7.3
SMC of 15 items of two endogenous latent constructs

Construct item | SMC estimate
BIS1 327
BIS2 .360
BIS3 .198
BIS4 527
BIS5 597
BIT1 .621
BIT2 548
BIT3 .662
Bll 531
BI2 533
UB1 470
UB2 .630
UB3 165
UB4 572
UB5 .625

(see meanings of observed variables in the coding sheet in Appendix VII)

Source: Calculations by the author

7.4 VALIDITY OF THE CONSTRUCTS
Validity is the extent to which a measure is accurate. Discriminant validity measures the extent
to which a construct is really distinct from other constructs. It assesses interrelation of the
construct items. Higher correlations between latent construct items (greater than 0.80) propose a
lack of discriminant validity because it presents multicollinearity (Holmes-Smith & Coote,
2006). Further, the pattern of coefficients and structure coefficients could be used to asses

whether constructs in the measurement models are empirically discernible. Pattern coefficients
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are the standardized factor loadings and the structure coefficients could be taken by the “all

implied moments” in AMOS (Holmes-Smith & Coote, 2006).

The discriminant validity analysis was conducted separately for the exogenous and endogenous
constructs because there should not be more than five constructs at a time (Holmes-Smith &
Coote, 2006).

7.4.1 Discriminant validity of exogenous constructs
First, the correlation matrix of items of the four exogenous latent constructs was extracted (see
Table 1 in Appendix XIII). It did not show any higher correlations between latent construct items.
Therefore, only six indicators (PEL, EE1, EE2, SI1, FC1 and FC4) which were identified in the
reliability analysis were deleted and nine indicators were retained for further analysis.

Secondly, the standardized residual covariance between two indicators was investigated, whether
they are less than absolute 2 in value. Most of the standardized residuals should have an absolute
value less than 2 for a better model. There was not a single pair of indicators that presented a
standardized residual covariance exceeding 2 in absolute value (see Table 2 in Appendix XIII).
Therefore the same nine indicators were still retained for discriminant validity analysis.
Variables were then modeled to examine discriminant validity of the constructs and Figure 7.1

presents the resultant model and Table 7.4 presents the correlations between latent constructs.

Table 7.4
Correlations of four exogenous latent constructs

Estimate of

correlation
PE <--> EE .690
PE <--> Sl 519
PE <--> FC 450
EE <--> SI 514
EE <--> FC 164
SI <--> FC 412

Source: Calculations by the author

The correlations between latent constructs were not higher than 0.8, which means that the four
latent constructs in the research model were different to each other. The maximum correlation
was shown between EE and FC, was 0.764. The model yields a ¥2 (Chi-square) value as 61.8,
degree of freedom = 55 and p-value = 0.000. Other fit measures also indicate the goodness of fit
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of the model to the data (CMIN/DF = 2.943, RMSEA = 0.035, TLI = 0.987, CFI = 0.992, NFI =
0.989, GFI =0.991, AGFI = 0.981) (see Table 4.6 in p. 91 for the reference of fit measures).
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Four exogenous latent constructs: PE = Performance expectancy, EE = Effort Expectancy,
SI= Social Influence, FC = Facilitating Conditions

Figure 7.1 Standardized estimates for four exogenous latent constructs

Further the pattern and structure coefficients (see Table 3 in Appendix XIII) indicated that four
latent constructs in the model are empirically discernible. These confirmed the discriminant

validity of the four exogenous latent constructs in the model.

7.4.2 Discriminant validity of endogenous constructs
First, the sample correlation matrix was examined to check for the multicollinearity. It was found
that there was a correlation value (between two indicators Bl1 and BI2) exceeds 0.80 (see Table
4 in Appendix XIII) indicating the existence of multicollinearity. The correlation between BI1
and BI12 was 0.816 and as such one of the indicators in that pair had to be deleted. A total of six
indicators were deleted and only nine indicators were retained for further analysis. Then the
standardized residual covariance was investigated and it found the existence of four pairs of

indicators that presented higher values which were exceeding absolute 2 (see Table 5 in
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Appendix XIII). Therefore two more indicators, BIS4 and BIT2 were removed from the model

and only seven indicators were left for further analysis.

The correlation between two latent constructs was 0.325 in discriminant validity analysis and it
indicates that the seven indicators were different in the research model (see Figure 7.2). The
model yielded the goodness of fit with the measures, y2 (chi-square) value as 24.182, degree of
freedom =13, p-value = 0.029, CMIN/DF=1.86, RMSEA=.024, TL1=.996, CFI=.998, NFI1=.995,
GFI=.996, and AGFI=.991. Further the pattern and structure coefficients indicated that two
endogenous latent constructs are empirically distinguishable (see Table 7 in Appendix XIII).

These measures indicated discriminant validity of two endogenous latent constructs in the model.

7.5 1CT USE AND ACCEPTANCE MODEL
The proposed research model in Chapter Three (see Figure 3.1 in p. 65), which demonstrates the
potential influence of four latent constructs (exogenous variables) (PE, EE, Sl and FC) towards
the use behavior (UB) and the behavior intention (BI) to future use (endogenous variables) and
the eight moderator effects of the determinants on use behavior and behavior intention was
structured. It was tested in two phases. In Phase 1, the basic model was first tested by
investigating only the determinants and use behavior and behavior intention. Three groups of
hypotheses were tested in that phase. The basic model was then tested by investigating the
impact of the moderators on the influence of the determinants by using multiple-group analysis

in Phase 2. Two groups of moderating hypotheses were tested there.

7.5.1 Phase 1: Basic model

The basic model was formulated to test the following three categories of alternative hypotheses.

Determinant and use behavior (H1a)

H11a: Performance expectancy (PE) has a significant influence on ICT use behavior
H12a: Effort expectancy (EE) has a significant influence on ICT use behavior

H1za: Social influence (SI) has a significant influence on ICT use behavior

Hu4a: Facilitating conditions (FC) have a significant influence on ICT use behavior

Determinants and behavior intention to future use (Hza)

H21a: Performance expectancy (PE) has a significant influence on behavior intention of ICT use
H22a: Effort expectancy (EE) has a significant influence on behavior intention of ICT use

H2za: Social influence (Sl) has a significant influence on behavior intention of ICT use

H24a: Facilitating conditions (FC) has a significant influence on behavior intention of ICT use
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Use behavior and behavior intention to future use (Hza)
Hs1a: ICT use behavior (UB) has a significant influence on behavior intention of ICT use (BI)
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Two endogenous latent constructs: UB = Use behavior of ICTs, BI = Behaviour intention to
use ICTs

Figure 7.2: Standardized estimates for two endogenous latent constructs

The initial model with standardized estimates before modifications is presented in Figure 7.3. It
is clear that the initial model fit is good enough. The model yielded the goodness of fit with the
measures, x2 (chi-square) value was 198.55, degrees of freedom = 89, p-value = 0.000,
CMIN/DF=2.231, RMSEA=.028, TLI=.986, CFI=.989, NFI=.981, GFI=.984, and AGFI=.976.
Further, it was found that there was no sample correlation that exceeds 0.8 (see Table 8 in
Appendix XII1). However, two pairs of indicators have standardized residual covariances with
greater than absolute 2 (see Table 9 in Appendix XIII) which indicates the lack of validity of the

model.

Then the initial model was further revised using modification indices proposed in the AMOS
output for the best model fit. The resultant best fit model is presented in Figure 7.4 with
standardized estimates. It demonstrates the standardized regression weights, correlations, and

squared multiple correlations. This model has power to explain current ICT use behavior and
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predict university students’ intention to use ICTs in the future. Not a single pair of correlations
was found to exceed 0.8 and thus confirmed the validity of the model with the non-existence of
standardized residual covariance as greater than absolute 2 (see Table 10 and Table 11 in
Appendix XIII).
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Figure 7.3: Initial model with standardized estimates

The modified model in Figure 7.4 yields a 2 (chi-square) of 103.807, degrees of freedom = 61
and p- value = 0.001. However, since the chi-square statistic is sensitive with sample size other
model fit measures were further considered for the confirmation of the best fit. Those fit
measures also indicated the goodness of fit of the model to the data (CMIN/DF = 1.702, RMSEA
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=0.021, TLI=0.992, CFI = 0.995, NFI = 0.988, GFI = 0.990, AGFI = 0.984) (see Table 4.6 in p.
91 for the reference of fit measures).
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Four exogenous latent constructs: PE = Performance expectancy, EE = Effort Expectancy,
SI= Social Influence, FC = Facilitating Conditions
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use ICTs

Figure 7.4: Modified model with standardized estimates

As shown in Table 7.5, the modified model shows that most of the paths, except some are
statistically significant at the 0.05 level of significance (p-value< 0.05). The path between the use
behavior and behavior intention to use is significant under the 0.1 significance level (p-
value<0.1). According to Table 7.5, two research alternative hypotheses between determinants
and use behavior could be accepted under the 0.05 level. They are Hi1 and His. This suggests
that performance expectancy and facilitating conditions significantly influenced current use
behavior of ICTs. Three hypotheses, Hz1, Hz2 and Hazs between determinants and behavior

intention to use could be accepted under the 0.05 significance level. It is thus confirmed that the
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performance expectancy, effort expectancy and social influence significantly impact on the
behavior intention to use ICTs. However, the hypothesis Hz: could be accepted under the 0.1
significant level indicating that the current use behavior affects the behavior intention to the
future use of ICTs.

Table 7.5
Regression weights of the modified model

Estimate | S.E. | C.R. P
UB <--- PE .200( .080| 2.509| .012
UB <--- FC 533| .115| 4.620| ***
UB <--- SlI 029 .061| .478| .633
UB <--- EE 232 .147| 1.574| .115
Bl <--- EE .320| .085| 3.789| ***
Bl <--- PE 161 .045| 3.532| ***
Bl <--- UB .041| .022| 1.890|.059*
Bl <--- SI 267| .036| 7.484| ***
Bl <--- FC -.043| .066| -.652| .515

*P-value is significant under 0.1 significance level

Source: Calculations by the author

The standardized regression weights give the relative impact between the determinants and the
behaviors. They further allow the researcher to compare directly the relative effect of each
independent variable on the dependent variable (Hair et al., 2006). Following Table 7.6 depicts
the standardized regression weights between the independent and dependent variables.

Table 7.6
Standardized regression weights of the modified model

. Significance

Estimate (ugn der 0.1)
UB <--- PE 128 Sig.
UB <--- FC 314 Sig.
UB <--- SI .019 -
UB <--- EE 138 -
Bl <--- EE 295 Sig.
Bl <- PE 160 Sig.
Bl <-- UB .064 Sig.
Bl <--- Sl 263 Sig.
Bl <--- FC -.039 -

Source: Calculations by the author
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Table 7.6 clearly demonstrates the strong effects of determinants on behaviors (for the
significance paths). The effect of facilitating conditions on current use behavior (0.314) is
relatively higher. This suggests that higher the level of performance expectancy and facilitating
conditions toward current use of ICTs by university students is greater than the extent of the ICT
use. Moreover, this further suggests that higher the level of performance expectancy, effort
expectancy, social influence and current use behavior toward using the ICTs, greater the extent
of the intention to use the ICTs in the future. The effect of current use behavior is albeit small on

behavior intention on future use of ICTs (0.64).

Further, the covariance between the factors suggests that all the factors are significantly
interrelated. As depicted in Table 7.7, the covariance between the factors is positively correlated
with each other.

Table 7.7
Covariance between the factors in modified model

Estimate | SE. | CR. | P
PE <--> EE 301| .020(15.320 | ***
PE <--> S| 244 .018(13.509 | ***
PE <--> FC 96| .017(11.292 | ***
EE <> 3| .228| .017(13.094 | ***
EE <> FC 312 .021(15.127 | ***
SI <> FC 180| .017(10.739|***

Source: Calculations by the author

Table 7.7, indicates that effort expectancy is positively correlated with facilitating conditions
(0.312) suggesting the higher the ICT facilities for the students, higher the perception of the ease

of work using ICTs.

The squared multiple correlation of a variable is the proportion of its variance that is accounted
for by its predictors (Arbuckle, 2007). According to that the determinants, performance
expectancy, effort expectancy, social influence and the facilitating conditions account for 26.8%
of the variance of usage behavior. Also, 37.5% of the variance of behavior intention to future
use of ICTs is accounted for the prediction from the determinants, performance expectancy,

effort expectancy, social influence and current use behavior.

According to the Kremelberg (2010), it would be relevant to perform ‘model trimming’ to

determine the final model fit. Model trimming is the process in which non-significant paths in



138

the model are removed and the model is re-run until no more non-significant paths remain
(Kremelberg, 2010). After the model trimming process, the final model which is depicted in
Figure 7.5 could be drawn as the final basic model. It describes the ICT use and acceptance of
ICTs by university students for the Sri Lankan context.
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Figure 7.5: Final basic model with standardized estimates

The final model yields a 2 (chi-square) of 107.2, degrees of freedom = 64, p- value = 0.001,
CMIN/DF = 1.675, RMSEA = 0.021, TLI=0.993, CFI = 0.995, NFI = 0.987, GFI = 0.990, AGFI
=0.984. The model contains only the significant paths and Table 7.8 confirms that. 27.3% of
variance of use behavior is predicted by the determinants and 37.1% of variance of behavior
intention of use is predicted by the determinants and current use behavior.
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Table 7.8
Regression weights of the final model

Standardized

Estimate | S.E. | C.R. | P | regression
weights
UB <--- PE 297 055 5.397| *** 192
UB <--- FC .690 .068|10.165| *** 409
Bl <--- EE 274 050| 5.472| *** 252
Bl <--- PE 173 .041| 4.185| *** 173
Bl <--- UB 042 021 2.029|.042 .065
Bl <--- Sl .266 .036| 7.493| *** .263

Source: Calculations by the author

In the final basic model, performance expectancy and facilitating conditions significantly
explained the current ICT use behavior. Performance expectancy, effort expectancy, social
influence and current use behavior significantly explained the behavior intention to future use of
ICTs by university students. However, the capability of explaining the variance of behavior
intention to future use is stronger (37.1%) than in explaining the variance of current use behavior
(27.3%) by determinants.

7.5.2 Phase 2: Model with moderator effects
After formulating the final model, it is needed to make further investigations to find the
moderating effects as constructed in the proposed research model (see Figure 3.2). Effects of the
four socio-demographic moderators (gender, age, ICT experience and faculty) and four cultural
moderating factors (masculinity/femininity, individualism/collectivism, uncertainty avoidance
and power distance) had to be tested on all determinants towards the use behavior and the

behavior intention. Three groups of hypothesis were formulated.

Moderation among determinants and use behavior (Hsa)

Hs1a: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by gender

Has2a: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by age

Haza: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by ICT-experience

Ha4a: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by main subject stream (faculty)
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Hassa: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by masculinity/femininity

Hasea: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by individualism/collectivism

Hs7a: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is
moderated by uncertainty avoidance

Hasa: The influence of determinants (PE, EE, SI and FC) towards use behavior (UB) is

moderated by power distance

Moderation among determinants and behavior intention to future use (Hsb)

Hs1p: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use
(BI) is moderated by gender

Hson: The influence of determinants (PE, EE, S1 and FC) towards behavior intention to future use
(B1) is moderated by age

Hssn: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use
(BI) is moderated by ICT-experience

Hsap: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use
(B1) is moderated by main subject stream (faculty)

Hssp: The influence of determinants (PE, EE, SI and FC) towards behavior intention to future use
(BI) is moderated by masculinity/femininity

Hsen: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use
(B1) is moderated by individualism/collectivism

Hs7o: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use
(B1) is moderated by uncertainty avoidance

Hsso: The influence of determinants (PE, EE, Sl and FC) towards behavior intention to future use

(B1) is moderated by power distance

Moderation between use behavior and behavior intention to future use (Hsc)

Heic: The influence of use behavior (UB) towards behavior intention to future use (BI) is
moderated by gender

He2c: The influence of use behavior (UB) towards behavior intention to future use (BI) is
moderated by age

Hezc: The influence of use behavior (UB) towards behavior intention to future use (BI) is
moderated by ICT-experience
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Hesc: The influence of use behavior (UB) towards behavior intention to future use (BI) is
moderated by main subject stream (faculty)

Hesc: The influence of use behavior (UB) towards behavior intention to future use (BIl) is
moderated by masculinity/femininity

Heec: The influence of use behavior (UB) towards behavior intention to future use (BI) is
moderated by individualism/collectivism

He7c: The influence of use behavior (UB) towards behavior intention to future use (Bl) is
moderated by uncertainty avoidance

Hesc: The influence of use behavior (UB) towards behavior intention to future use (BI) is

moderated by power distance

Multi-group moderation analysis in which comparing critical ratios (z-scores) calculated to
represent the magnitude of the difference between groups on each of the theorized paths to assess
if the standardized effects differed across groups were performed to test the those group of

hypotheses. The summary of the results is depicted in Table 7.9.

Table 7.9
Summary of findings — Multi-group moderation (z-scores)
Socio-demographic moderators Cultural moderators
Hypotheses (Z-Score-values) (Z-Score-values)
Gender | Age ICT Common MF IC UA PD
Exp subject

UB<---PE | -0.822 | 0.826 | 0.265 0.534 | 3.129*** | -0.254 1.159 0.889
UB<--- FC -0.254 | 1.115| 0.225 1.332 -1.037 | -0.625 0.029 -1.487
Bl <--- EE 0.237 | -1.044 | 1.382 1.373 -1.352 | -1.728* -1.178 0.669
Bl <--- PE 0.903 | 1.227 | -1.002 -1.192 0.403 0.392 0.622 | -2.175**
Bl <--- UB -0.997 | -0.801 | 1.224 0.338 1.514 0.228 0.176 1.350
Bl <--- Sl 0.086 | 0.919 | 0.628 | -2.793*** | -2.673*** | 1.869* | 2.685*** -1.273

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10

Source: Calculations by the author

Table 7.9 demonstrates that gender, age and ICT-experience were not significantly different
between any of the determinants and use behavior, intention to use behavior and between use
behavior and intention to use behavior. Therefore, the hypotheses Haia, Haza, Haza, Hs1p, Hson,
Hsan, Heic, He2c and Hesc were rejected. Other hypotheses could be accepted under the 0.1

significance level. Group comparison was performed using the estimates depicted in Table 7.10.
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Table 7.10

Summary of findings — Multi-group moderation (estimates, p-values and z-scores)

Path SOEEe Ty EpE Z-score Cultural moderators Z-score
moderators
UB <--- PE Femininity <- | -> Masculinity
0.173 (0.024) 0.544 (0.000) | 3.129***
Bl <-—-EE Individual <- -> Collective
0.462 (0.001) 0.197 (0.000) -1.728*
Femininity <-- | -> Masculinity
0.329 (0.000) 0.124 (0.046) | -2.673***
Arts Non-Arts Individual <-- | --> Collective
Bl <--- Sl 0.389 (0.000) | 0.185 (0.000) | -2.793*** | 0.103 (0.235) 0.282 (0.000) 1.869*
Low-UA High-UA
0.088 (0.232) 0.318 (0.000) | 2.685***
Bl <-- PE Low-PD High-PD
0.261 (0.000) 0.045 (0.599) -2.175**

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.1

Source: Calculations by the author

Table 7.10 indicates that the effect of performance expectancy on use behavior was significantly
different between those with masculinity and femininity values. Results indicated that,
performance expectancy is a stronger determinant of current ICT use behavior for individuals

who espouse masculine cultural values.

It was found that the effect of effort expectancy on behavior intention to use significantly
differed between those with individualistic and collectivistic cultural values. It shows that the
effort expectancy is a stronger determinant on behavior intention to future use of ICTs for

individuals who espouse individualistic cultural values.

Table 7.9 further depicts that the effect of social influence on behavior intention to future use of
ICTs is greater for students from Arts subject streams. Also, the effect of social influence on
behavior intention to future use ICTs is higher for the individuals who espouse feminine cultural
values, collectivistic cultural values and high uncertainty avoidance values. Moreover the
individuals who espouse high power distance values believed that the performance expectancy as

a stronger determinant on the behavior intention to future use of ICTs.
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The final model with the effects of determinants and the moderators was formulated and named

as the ICT Use and Acceptance Model (ICTUAM) which is depicted in Figure 7.6.
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Figure 7.6: ICT Use and Acceptance Model (ICTUAM)
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ICTUAM is the model which describes the current use behavior and the intention to future use of

ICTs by university students in Sri Lanka. Overall, the structural model had excellent model fit:
GFI = 0.99, CFI = 0.995, RMSEA = 0.021, PClose = 1.000, and CMIN/DF = 1.675. In the

model, performance expectancy and facilitating conditions are the determinants which describe

the current ICT use behavior and they explain 27.3% of the variance. Masculinity/femininity has

a significant moderating effect on the relationship between performance expectancy and current

use behavior.

Behavior intention towards future use of ICTs by university students in Sri Lanka is described by

the performance expectancy, effort expectancy, social influence and current use behavior in the

ICTUAM. It explains 37.1% of the total variance. Power distance moderated the relationship
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between performance expectancy and the behavior intention to the future use of ICTs. The
relationship between the social influence and behavior intention to future use of ICTs is
moderated by ICT-experience, masculinity/femininity, individualism/collectivism and
uncertainty avoidance. Individualism/collectivism has a significant moderating effect on the
relationship between effort expectancy and behavior intention to future use of ICTs by university

students in Sri Lanka.

7.7 SUMMARY
The purpose of this study was to formulate a model which describes the current use behavior and
the intention to future use of ICTs by university students in Sri Lanka. Initially in the chapter, it
confirmed the construct reliability and discriminant validity. Then the proposed research model
was tested in two phases. First, the research model was constructed using SEM techniques by
investigating only the determinants and behaviors. Next, the impact of the moderators on the
influence of the determinants/predictors on current use behavior and behavior intention to future
use was examined using the multi-group analysis. Finally, the model which is called “ICT Use
and Acceptance Model (ICTUAM)” was drawn with an excellent model fit. More importantly,
ICT-experience and the cultural factors moderated the relationships in the model. Finally the
model describes the current use behavior and the intention to future use of ICTs by university
students in Sri Lanka. Moreover, the model has the power to explain 27.3% of the variance of
current use behavior and 37.1% of the variance of behavior intention to the future use of ICTs.
The next chapter summarizes the key findings of the study, its theoretical, methodological,
managerial implications along with the limitations of the study and recommendations for further

research.
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CHAPTER 8

CONCLUSIONS AND SUGGESTIONS

8.1 INTRODUCTION
The previous chapter presented the analysis of data and the discussion of emerging findings. This
chapter summarizes the key findings along with methodological and practical implications. The
limitations of the study and suggestions for further research are also discussed.

8.2 KEY FINDINGS
This study focused on proposing a model for assessing the extent to which individual
characteristics describe current use behavior and future acceptance of ICTs by university
students in the Sri Lankan context. In order to achieve the main aim of the study, following
specific objectives could be formulated.

1. To assess what types of ICTs are used by university students in Sri Lanka.

2. To assess the extent to which Sri Lankan university students use and intend to use ICTs.

3. To identify the effect of socio-demographic factors on ICT use and acceptance of
university students.

4. To investigate how university students are motivated to improve the use of ICTs.

5. To propose a model which best describes the ICT use and acceptance by university

students in Sri Lanka

Data were collected from the first year and third year students from four universities located in
the Colombo metropolitan area and rural areas in Sri Lanka with a 72.16% (1682 out of 2331)
satisfactory response rate and the reliability and validity of the survey instrument could be
achieved. Data collected in relation to the first objective was investigated and presented in
Chapter Five and Six. Next three objectives were analysed and presented in Chapter Six. Model
testing was performed and presented in Chapter Seven. Key findings of those sections are

summarized in the following sections.

8.2.1 Socio-demographic and cultural background of the respondents
The respondents’ profile indicated that the majority of students were female (74.1%), and were
in the age range of 20-25 years (97.2%). Two-thirds of university students who responded to the
survey were female and a big age difference among them could not be seen. Most of the

respondents were Sinhala (81.0%), and Buddhist (78.1%). It reveals that there is not a huge
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variation of the sample regarding the ethnicity and religion when compared with the composition

of the population in the country. Most of the students had come from rural areas (60%).

Majority of the respondents’ individual cultural values about masculinity/ femininity moved a
closer towards femininity cultural values (mean =1.88). Most of the respondents preferred a low
power distance cultural direction (mean=1.7). Moreover, the respondents individually possessed
a higher espoused collectivism (mean=2.8) cultural thoughts and high espoused uncertainty

avoidance (mean=2.69) cultural values.

8.2.2 Students’ background in relation to ICT use
Analysis of students’ background related to ICT usage indicated that a larger number of students
(68.4%) had followed ICT courses before entering the university. Majority (85.4%) of them had
followed desktop application courses and 40.3% of them had followed WWW and Internet
related courses. This information reveals that the majority of the students had identified ICTs as
an important component for the future and that therefore they tend to follow ICT courses
systematically. Although almost all the universities conduct ICT related courses for freshmen,
the highest percentage of students of the sample (57.4%) claimed that they have not followed
ICT courses after entering the university. These courses being optional courses may be a reason
for this result. 42.6% of students stated that they had followed ICT related courses at the

university and a majority of them (20.6%) had followed the introductory courses.

Most of the students had access to computer facilities (86.2%) and internet facilities (76.4%)
whenever they needed and most of them had used their own mobile devices (72.5%) to access
ICTs. It reveals that the majority owns ICT facilities enabling easy access in this context.

Majority of students had 0-5 years’ long experience (79.1%) and only 14.7% had more than 10
years longer experience of more than 10 years. It thus appeared that almost all the university
students possess the capability to access ICTs. In terms of the length of experience, 29% of urban
students assessed themselves as having more than 5 years’ experience as compared with only
15.5% of rural students. This means that on average, urban students have longer ICT experience
than rural students. This could be due to the digital divide. Moreover, the third year students
have higher ICT experience (more than 10 years) (73.6%) as compared to only of 62.8% first
year students. Third year students have spent more than 3 years in the university with ICT
facilities than the first year students and therefore they could have more than 5 years of ICT
experience. Moreover, Science students were seen to possess a longer ICT experience (more than

5 years) (34.1%) as compared to Arts and Management students. On the other hand, the majority
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of the Arts students (87.4%) have only lower ICT experience (0-5 years) as compared to Science
and Management students. Most of the time, students who learn Arts subjects, tend to degrade
technologies and this may be because they have lower ICT experience.

Most of the students have self-reported that they possessed a moderate level of skill (78.5%) in
ICTs. Males have (5.7%) higher ICT skills compared to their female counterparts. This may be
because in nature, males are considered as more technology-oriented than females and they are
also more active in striving to improve their skills with new technology than females. While a
majority of rural students (22.2%) have poor ICT skills, urban students have (87.4%) moderate
and high ICT experience compared to rural students. Third year students (3.3%) have high ICT
skills compared to only 02.9% of first year students.

8.2.3 Types of ICT tools used by the students and their intention to use
Usage frequency of 20 different ICT tools identified in the literature was considered and it was
found that the Internet searching is the tool which has the greatest frequency of use (“use several
times a day”) by the majority of the students (35.9%). This may be because the net generation
mostly relies on the Internet for each and every purpose. Even though the lecturers and the
employers in the job market believe that e-mail is a tool, which fresh graduates should be
equipped with, the majority of the respondents used e-mail (26.1%) only about once a week,
22.2% used e-mail once a day and 20.9% used e-mail several times a day. Net generation
currently makes use of social networks for communication and therefore does not make use of e-
mail frequently. It is evident by the result that the highest percentage of students (33.2%) use
social networks like face book several times a day. Most of the respondents used word

processing (37.3%), spreadsheets (40%) and presentation packages (46%) about once a month.

University students intend to use ICT tools which they currently use, more frequently (“use
about once a day=3") (mean=2.91) in the future. The students agreed (mean=2.95=3) that in the
future they need to use the participatory media, computer programming, web designing and
online banking etc. which were not used at all by the majority. Further, the students intend to
increase the frequency of using those new ICT tools “about once a day” (mean 2.93) on average.
Results further revealed that the students have an idea to improve their individual ICT use of
different ICT tools.

8.2.4 Extent to which university students use and intention to use ICTs
The highest frequency of University students using ICTs, - “several times a day” was for
communication purposes (25.1%) and other purposes such as entertainment (23.1%). A majority
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of the students had used ICTs “about once a week” for academic and educational purposes
(27.8%). However, most of the respondents have not used ICTs for technical purposes (53.1%) at
all. Thus, the current overall use of ICTs by the majority of university students was confined to
“about once every week” (29%) which means that the Sri Lankan university students in the
sample appear to have used ICTs to some extent only. However, the results reveal that the
students’ intention on future use is higher for every purpose even though, overall, the current use

IS unsatisfactory.

8.2.5 Effect of socio-demographic factors on ICT use and intention to use
The effect of four socio-demographic factors: gender, age group, ICT experience and main
subject stream (Faculty) on current use frequencies of ICTs for various purposes and overall as
well as on behavior intention to future use was examined and yielded the following results.

e More male respondents were shown to be using ICTs to a higher extent than female
respondents for social communication use, technical use and other use of ICTs.
Generally, males were more interested in using ICTs.

e Current use of ICTs for social communication activities was higher for older (above 25
years) students than for others. However, respondents from the 20-25 age group intended
to use ICT for technical purposes to a greater extent than the other groups.

e While academic/ educational use of ICTs was higher for the respondents who have 6-10
years’ ICT experience, in three other uses (social communication, technical and other
purposes) the frequencies were higher for the more experienced (more than 10 years)
respondents than others. The intention related to future use of ICTs for academic/
educational, social communication, other use and the overall use was higher for the more
experienced (more than 10 years) respondents than for others.

e Current use frequency for academic purposes, social communication purposes, technical
use, other uses and finally the overall use of ICTs of respondents from Science subject
streams was higher than of those from Arts and Management subject streams. Generally,
the students from the Science stream had more experience in practical applications of
ICTs for their courses. While Science students mostly intended to use ICTs for social
communication activities and other uses such as entertainment in the future, Arts students

intended to use ICTs for technical purposes in the future.
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8.2.6 Motivations to make full use of ICTs
Majority of the students (43.1%) agreed that they still have not made full use of the ICTs, but
that they intend to use ICTs more in all types of work in the future (mean=3.03). Students
acknowledged the following as important motivating factors:
1 Availability of helping persons in difficulties
2  Having updated trainings/ workshops/ courses regularly
3 Availability of satisfactory facilities
4 Changes of curriculum to be ICT oriented in the future
5

The university policy to develop e-University in the future

More female students as well as Arts students have claimed that they are motivated to make full

use of ICTs if they have updated trainings/ workshops/ courses regularly on ICTs.

Arts students, students in the 20-25 age group and students who have more than 10 years’
experience in using ICTs have claimed that they are motivated to make full use of ICTs if

changes are taking place in the curriculum to be ICT oriented in the future.

Students who possess more than 10 years’ experience in using ICTs have declared that they
would be motivated to make full use of ICTs if the university policy moves to be an e-University

in the future.

8.2.7 Students’ comments on use and future acceptance of ICTs
Even though the universities regularly improve their ICT infrastructure at Faculty levels, a
majority of the students (39.8%) mentioned that they need more facilities to use ICTs. Thirty-one
percent have claimed that they need additional knowledge in using ICTs. However, 22.5% of the
respondents have recognized that they should use ICTs by themselves at a higher level to meet
demand at the job market more successfully. Therefore, raising awareness among students about
the importance of ICT use, integrating use of ICT in both formative and summative assessment

making ICTs compulsory for them will be useful for the future acceptance of ICTs.

8.3 ICT USE AND ACCEPTANCE MODEL
The focus of this research was to formulate a model which best describes the use and acceptance
of ICTs by university students in Sri Lankan universities. The proposed research model
integrated determinants and moderators from prominent theories/models on individual
acceptance of information technology including UTAUT after a review of the empirical studies

in the individual, organizational, and cultural contexts.
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The proposed research model was tested and modified using the 1551 usable data drawn from
the cross-sectional survey of first year and third year university students in four reputed
universities located in the Colombo area and rural areas. Finally the “ICT Use and Acceptance

Model (ICTUAM)” was finalized using SEM as a statistical technique with AMOS.

ICTUAM is the model which describes the current use behavior and the intention to future use of
ICTs by university students in Sri Lanka. Overall, the structural model had an excellent model
fit: GFlI = 0.99, CFl = 0.995, RMSEA = 0.021, PClose = 1.000, and CMIN/df = 1.675.
Moreover, the model is well capable of explaining the variances in four latent constructs by
examining the Square Multiple Correlation (SMC) which is equivalent to the R? statistic
(Sharma, 1995). SMC value for the current use behavior is 27.3% and for behavior intention to
future use value is 37.1%. The capability in explaining the variances of use behavior and
behavior intention to future use of the model presented a considerable amount over the

technology acceptance theories and models (see Table 2.1 in p.40).

Some features are evident to prove the uniqueness of this model:
1. The model displays a structure with an intrinsic dynamism of the ICT use and acceptance
behavior of university students in Sri Lanka.

2. It integrates prevailing literature in Information Science and includes aspects of linearity and
complexity of the constructs.

3. The model includes cultural dimensions that have not been considered in other ICT use and

acceptance models developed in relation to university students.

4. The socio-demographic and cultural influences were also considered in the model to predict a

best description that cannot be found from other similar models.

Finally, the proposed research model consists of four major determinants of use behavior and the
behavior intention to future use of ICTs: performance expectancy (PE), effort expectancy (EE),
social influence (SI) and facilitating conditions (FC) and four individual characteristics
moderators: gender, age, ICT-experience and faculty (main subject stream) and four individual
cultural moderators: masculinity/femininity, individualism/collectivism, uncertainty avoidance

and power distance.

Performance expectancy
As performance expectancy (or perceived usefulness) has received considerable attention in the
technology acceptance research literature (see Chapter Three), it presents a significant influence

on usage behavior and behavior intention to future use as well in the current model. This
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suggests that students use and expect to use ICTs because they believe that the ICTs were useful

for them. This perception has motivated them to make use of ICTs for their work.

Effort expectancy

It is evident in the past literature that the effort expectancy (perceived ease of use) has been
found to have a significant influence on behavior intention by many technology acceptance
studies based on UTAUT in university settings (see Chapter Three) and it was found as a
significant determinant for usage behavior too (Kripanont, 2007). However, in the model
developed to the Sri Lankan context the effect of the effort expectancy was not significant for
current ICT usage behavior, but it was a determinant of future acceptance of ICTs by university
students. It may be because the ease associated with ICTs in performing their activities in
university is not much relevant, but the students responded that they tend to use ICTs in the
future because they perceive the ease associated with ICTs is motivating them.

Social influence

While many researchers have argued whether the effect of social influence on behavior intention
in various settings was significant or not (see Chapter Three), some have argued for the
significance of social influence on usage behavior (Schaper & Pervan, 2007; Al-Qeisi, 2009).
However, social influence has no significant influence on current usage behavior in this study.
This may be because students have already had ICT experience even before entering the
university. However, it affects the behavior intention to the future use of ICTs in the current
model as many researchers found in different contexts (see Chapter Three). This means that
students perceive that other important persons (significant others) believe they should use ICTs

in the future and that this concept motivates them towards future acceptance of ICTs.

Facilitating conditions

Facilitating conditions have a significant effect on usage behavior, indicating that the students
believe that institutional and technical infrastructure that exists in the university has made a big
support in using ICTs for their activities. Yet, it did not have a significant effect with the
behavior intention to future use in the current model. This finding, however, was not consistent
with the finding of Venkatesh et al. (2003), Zhou et al. (2010) and Lin et al. (2013).

Usage behavior and behavior intention to future use
As many researchers have shown a significant correlation between behavior intention and usage
behavior, current usage behavior was also a key determinant for the behavior intention to future

use of ICTs in this study.
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Although many researchers including Venkatesh et al. (2003) found age, gender and experience
as significant moderating factors on technology acceptance, the current model did not find a
significant moderating effect of those factors.

Common subject stream

The common subject stream students follow is a significant moderating factor though there was
no evidence that it has functioned as a moderator in technology acceptance research. The Faculty
which the students belong to, moderated the effect of social influence on behavior intention to
future use of ICTs. That effect is greater for students from the Arts subject streams. It means that
the students from the Arts subject stream perceive that other important persons such as lecturers
believe they should use ICTs in the future and that this belief motivates them towards future
acceptance of ICTs.

Moreover, the moderating effect of the individual cultural factors on the relationships between
determinant and usage behavior and the behavior intention to future use is one of the specific

features found in the current model.

Masculinity/femininity

Thowfeek & Jaafar (2013) found that the masculinity/femininity has a direct effect on
technology adoption. Srite & Karahanna (2006) had found that the masculinity/femininity was a
significant moderating factor for the effect of social norms (social influence) on behavior
intention to use technology and that relationship was stronger for feminine cultures. The same
result was found in the current study indicating that individuals who were aiming at personal
goals such as a friendly atmosphere and warm personal relationships perceived that other
important persons such as lecturers believe they should use ICTs in the future and that this
concept motivates them to future acceptance of ICTs. Moreover, the influence of performance
expectancy on current usage behavior of ICTs is moderated by the masculinity/femininity
cultural factor. Performance expectancy is a stronger determinant of current ICT usage behavior
for individuals who espouse masculine cultural values. This indicates that the individuals who
are aiming at work goals such as, advancement, competitiveness, and performance believed that

the ICTs were useful for their activities in the university.

Individualism/collectivism
Individualism/collectivism had been identified as a moderating factor for the effect of perceived
ease of use on behavior intention to technology performances by Sanchez-Franco et al. (2009)

and it was weighted more strongly by individualism. People with individualistic values prefer to
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make their own decisions and therefore they themselves decide that the ease associated with
technology on their activities may motivate them to use ICTs in the future. Current study also
showed that the effort expectancy is a stronger determinant on behavior intention to the future
use of ICTs for individuals who espouse individualistic cultural values. Further, the study found
that the effect of social influence on behavior intention to future use of ICTs is higher for the
individuals who espouse collectivistic cultural values. This indicates that students who espoused
collective cultural values expect to use ICTs in the future because they perceive that important
persons such as lecturers believe they should use ICTs. This may be because students with
collectivistic cultures do not prefer to make their own decisions and members of the inner circle
(family, university people and friends) were having the greatest influence (Hofstede & Bond,
1988).

Uncertainty avoidance

While Thowfeek & Jaafar (2013) found that the uncertainty avoidance has a direct effect on
technology adoption, Srite & Karahanna (2006) found to a consistently significant moderating
effect on the relationship between subjective norms and behavioral intention to use, and that this
relationship was stronger for individuals with high levels of espoused uncertainty avoidance.
This was proven by the current study suggesting that individual students who espouse high
uncertainty avoidance cultural values look to their society for cues to propose whether ICT
acceptance is appropriate. Therefore, they tend to accept ICTs since their lecturers, friends and
others expect to use ICTs in the future.

Power distance

Thowfeek & Jaafar (2013) found that the power distance is a significant determinant of
technology acceptance. Simultaneously in their study Srite & Karahanna (2006) introduced
power distance as a significant moderating factor of the effect of social influence on behavior
intention to use technologies. Further, they found that the relationship was stronger for
individuals with low espoused power distance cultural values. A different finding was shown in
the current study for the Sri Lankan context. It revealed that the power distance is a significant
moderator of the influence of the performance expectancy on the behavior intention to future use
of ICTs. Individuals who espouse high power distance values believed performance expectancy
to be a stronger determinant on behavior intention to the future use of ICTs. This clearly
indicates that the students, who were not in a relative position of power, believe that the ICTs are
useful for them and it motivates them to make acceptance of ICTs for their work in the future.
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8.4 OVERALL IMPLICATIONS OF THE RESEARCH
The empirical evidence of this study offers a valuable contribution to the body of knowledge in
two main aspects—methodological as well as practical.

8.4.1 Methodological contribution
To best describe the current use behavior and the future acceptance of ICTs by university
students in Sri Lanka, a combination of positivist and phenomenological inquiries was adopted
in this study. The dynamism and the feasibility of the problem identified were inquired through
the phenomenological approach. This approach helped to identify the real picture of ICT use
behavior and the related surroundings in the universities and the job market through interviews

and focus group discussions.

The procedure for model development was conducted using a series of statistical tests and it
which was based upon the positivistic approach. It used a structured questionnaire survey. The
researcher visited all selected universities and managed to get the questionnaires completed
accurately having participated with the respondents and therefore the number of missing values
was lower. The data collected was tested for reliability, content validity, construct validity
(discriminant validity) and convergent validity. The methodological process was carried out
using a very relevant statistical method “Structural Equation Modeling (SEM)” which is strongly
recommended to be used for model developing. SEM is a powerful methodology which has a
number of benefits over other multivariate techniques (Byrne 2001, 2006) (see Chapter Four for
more details).

It is apparent that the above methodological contribution is unique to ICT use and acceptance
behavior of university students. This is one of the major methodological contributions of the
present study that expands the knowledge base of Information Science for the university context

in particular.

8.4.2 Practical contribution
It is essential for fresh university graduates to be equipped with ICT capabilities to meet the
demand in the present job market. Therefore it is very important for university administrators to
recognize the elements that play a role to promote ICT use and acceptance behavior of university
students. Hence, the contribution of the key findings of this study provides significant benefits

not only for individual students, but also to the Universities in Sri Lanka as well as the country.

According to the results presented in Chapter Six, a number of practical implications could be
drawn to motivate students to make full use of ICTs for their work. Moreover, the ICT use and
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acceptance model (ICTUAM) provides a better understanding about association of core
determinants and current use behavior and behavior intention to future use of ICTs and the
impact of the important moderating factors. This model in terms of both parsimony and its
contribution to understanding will support to promote ICT use of university students in Sri
Lanka.

As mentioned earlier, students claimed the necessity for satisfactory facilities, for helping staff
and updated regular courses, an ICT oriented curriculum and the e-university policy to motivate
to make full use of the ICTs. Also they commented that they need more facilities to use ICTs and
future acceptance and a facilitating condition was one of the significant key determinants of the
ICTUAM. If universities and the Government make use of this knowledge whenever necessary
by considering the availability of satisfactory facilities, training, helping staff and by paying
attention on changing curricula and policies towards ICTs that will certainly encourage students
to make better use of the ICTs at a satisfactory level. Further, universities and the government
could pay their attention to provide regular training or courses which are found to be very

significant in encouraging individuals to have more self-confidence in their use of ICTs.

In considering the impact of common subject streams on the model, social influence should be
given more attention in promoting future acceptance of ICTs for Arts students. It implies that

universities have to play an important role to encourage Arts students to use ICTSs.

Moreover, the ICTUAM presents the impact of the individual cultural values on ICT use and
acceptance behavior which can then be useful as individual distinction constructs in theoretical
models and they will enhance conceptual understanding of the phenomenon. Moderating effects
of the cultural factors have direct managerial implications. Espoused cultural values (particularly
masculinity/femininity and uncertainty avoidance) influence technology implementation
reactions cause to alleviate resistance to use (Srite & Karahanna, 2006). Social influence is a
significant determinant on the behavior intention to future use of ICTs in the ICTUAM and
masculinity/femininity, individualism/collectivism and uncertainty avoidance appear to have
moderated this effect. Hence, for individuals high on uncertainty avoidance and high on
femininity, improvement of the social environment provides an effective mechanism to
encourage acceptance of ICTs. The moderating effect of individualism/collectivism implies that
social influence needs to be conceptualized in a more distinctive manner to capture minor

changes of the social environment (Srite & Karahanna, 2006).
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Further, the moderating effect of uncertainty avoidance on acceptance behavior may be
important for management to identify uncertainty reduction mechanisms to make possible
acceptance behaviors. They provide a clear indication from management on expectations with
respect to acceptance of the technology, user support groups, structured learning opportunities,
and availability of situated training (Srite & Karahanna, 2006). Moreover, the espoused power
distance values indicate a preference to influence the impact of authority referents on behavior
(Tyler et al., 2000). Espoused individualism/collectivism values indicate a preference to

influence the impact of in-group referents on behavior (Bond & Smith, 1996).

Finally, the ICTUAM will support to implement university policy and National Policies
especially to increase ICT use and acceptance in universities and also influence the development
of the National Policy of e-university towards e-Sri Lanka.

8.5 LIMITATIONS OF THE STUDY
This study was conducted reviewing a wide range of theoretical viewpoints and with a
considerably larger sample representing university students in Sri Lanka. Hence the results of
this study can be considered as very significant. However, there are some shortcomings and

limitations in the approaches of the study.

This study was restricted to four national universities in Sri Lanka instead of the entire number
(15) of universities. However, this restriction was alleviated by selecting two universities in the
Colombo area and two outside Colombo, which sample can be considered as a reasonably

representative sample of the universities.

The current study used a cross-sectional sample. The causal relationships can be inferred but
cannot be strictly proven with cross-sectional samples. Before-after measures in a longitudinal
research design with requisite controls may be well suited to properly test causality of ICT use
and acceptance. Longitudinal studies take a much longer time and they are practically difficult to
conduct. However, such investigations are too advanced to study the issues of technology

acceptance.

8.6 SUGGESTIONS FOR FURTHER RESEARCH
By considering the scope and the limitations of this study, there may be further research
opportunities in a wider scope using the model developed (ICTUAM) under the current study.
The same model may be used in the future considering all common subject streams in all 15

universities in Sri Lanka.
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Further, considering the technology adoption in the higher education context, many more useful
moderating effects other than age, gender, experience and common subject stream may be
significant (see Chapter Four for more factors). Moderating effects specific to the Sri Lankan
context could be incorporated to the model with a bigger sample size to well describe the ICT

use and acceptance behavior.

Since the current study was conducted in Sri Lanka, further expansion and comparison involving
university students outside Sri Lanka, with differing ICT uses, methods, different ICT tools, and

other education levels can be conducted.

Though the results of this study were compared with the results of other studies conducted in
different countries, these results are very specific to university students in Sri Lanka. Hence,

there is space for additional and further investigations.

It was found that the individual culture had a significant influence on ICT use and acceptance.
This would give rise to another path of comparative research that could help universities
understand national cultural differences pertaining to ICT use and acceptance behavior.
Comparing the results with other cultural contexts (countries) may be relevant, useful and

valuable for the universities and countries too.

The current study employed a unique methodology specific to the research problem for the
study. Therefore, it is a very significant contribution to the relevant body of knowledge. This
methodology could be used for further research studies to examine its strength making

generalizations in different contexts.

8.7 SUMMARY
This chapter linked research objectives to the key findings of the study along with the research
limitations and implications. Methodological contributions and practical contributions identified
as specific to the use and acceptance of ICTs in the university context, it is argued, are useful for

future researchers.

The model developed (ICTUAM) was finalized with an excellent model fit and it describes the
current use behavior and the intention to the future use of ICTs by university students in Sri
Lanka. Performance expectancy and facilitating conditions are the determinants which describe
the current ICT use behavior. Further, the performance expectancy, effort expectancy, social
influence and current use behavior all play important roles in determining the behavior intention

to future use of ICTs.



158

Masculinity/femininity has a significant moderating effect on the relationship between
performance expectancy and current use behavior. Power distance was seen to moderate the
relationship between performance expectancy and the behavior intention to future use of ICTs.
The relationship between the social influence and behavior intention to future use of ICTs is
moderated by the common subject stream, masculinity/femininity, individualism/collectivism
and uncertainty avoidance. Individualism/collectivism has a significant moderating effect on the
relationship between effort expectancy and behavior intention to future use of ICTs.

However, the core findings and the model developed (ICTUAM) under this study provide crucial

information not only to the universities in Sri Lanka but also at the national level.
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