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Adoption of el earning Technology in Nigerian Tertiary Institution of
Learning

Abstract

Recent development in the telecommunication ingustr Nigeria has brought about an
unprecedented upsurge in the use of Informatiorhfi@ogy for teaching and learning in tertiary
institutions of most part of the developed coustrigf the world. However, the adoption and
implementation of web-based course management eardihg tool (Moodle) in most developing
countries like Nigeria is still in the infancy. bhis paper, we utilize the modified versions of the
unified theory of acceptance anduse of technolayAUT) model in explaining elearning adoption
in higher education in adeveloping country and @&t the size and direction of the impacts of the
UTAUT factors on behavioral intention and use bétrato adopt elearning in higher education. The
data were obtainedthrough a web survey of stud#ritgo universities in Nigeria and the models are
estimated in a structural equations modelling fraor& using Lisrel 8.8. The entire UTAUT
construct with their relationships are confirmedngsthe confirmatory test statistics. The results
suggest that, it is well established that the lataniables significantly explain the Venkatesh mlod

Keywords: elearning, UTAUT Models, Pedagogical, BABased Course Management System,
Traditional Teaching and Learning, asynchronousstactivist

1.0 Introduction

The EU elearning action defines elearning as tie of new multimedia technologies and the
Internet to improve the quality of learning by féating access to resources and services as well a
remote exchanges and collaboration” (Carvalho, 26B88rope, 2005, p.&aleh, Haris & Ahmad,
2014). Alternatively, elearning could be seen as a Wated learning tool that utilizes web-based
communication, collaboration, knowledge transfet &raining to benefit individuals and
organizations. It involves the delivery of teachingterials via electronic media, such as Internet,
intranets, extranets, satellite broadcasting, dvidieo tape, interactive TV, and CD-ROM and it
could use Internet technologies to deliver a brayady of solutions that enhance knowledge and
performance (Khan, 2001; Rosenberg 2001; Kelly &&£004 and Engelbrecht, 2005). Many
practitioners have recognized elearning as onlineseware or etraining that has replaced or be
adopted alongside with the traditional classroamning (Rosenberg, 200&hibl, Lawley &
Debuse, 2013; Tiago & Ale, 2014

Elearning is facilitated by different types of commmication technologies where, especially the use of
online access of the Internet, provide unique jidggs to deliver elearning across space and stpp
interaction-based learning typeselearning has midkesssible to extend the reach of educational and
training systems into new areas, thus it can bdieabjn the public schools, colleges, universities,
etc., as well as for vocational training (Falch &d®lajsen, 2008).

The success with regards to the adoption of elegirisidependent on stakeholders’ support as well as
student adoption of the elearning services. Legriianagement System (LMS) as a component of
elearning technology is an important and poputarge management software application in higher
education providing a number of learning tools)udeg an online discussion board, course content
management, a course calendar, information annmarde electronic mail, review, auto-marked
quizzes and exams, navigation tools, access cprgratie maintenance and distribution, student
progress tracking, etc. With the use of LMS leagnistudent stands to benefit high level of
interactivity, reflectivity and collaborative leang, a great level of enthusiasm, and high level of
satisfaction (Seamus & Kay, 2003).
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The continuous development of information and comigation technology has enabled elearning to
become a new form of student’s training in the sth¢Rosenberg, 200@amuel & Hillar, 2013
Elearning provides students with a different oppaity to learn regardless of where they are and
when they are available. In elearning, studentsade to participate in self-faced and interactive
learning that is otherwise impossible. The leacertered approach further makes elearning a
powerful training tool for students as well as dhat influences them to change their learning
behaviors within their study environments (Band@@02). Such changes in the training contexts of
organizations have highlighted the need for undadihg and incorporating students’ acceptance on
elearning in order to facilitate the elearning igmpkentation processes.

There are various potential objectives for impletimgnan elearning program, as suggested by (Kim,
2007):

a. Increased learning effectiveness for the studemtdecturer, over either pure traditional
classroom learning or pure elearning.

b. Increased convenience for the students or lecturetthe case of students, the elearning
component of a learning program can make it edsiethe lecturer when on field trips or high
priority lectures or practical come up to prevémn from attending scheduled in class training.

c. Enhanced image for the school or the corporatidwe. grogressive image may be projected both
internally to own students or lecturer and extdyndahe general public, customers, the
government, news media, the financial analysts, etc

d. Cost savings for the school or the Government. 8b&t savings may result from possibly
reducing the number of instructors, which are Ugusdarce.

e. Classroom space savings for the school or theutista. The elearning component of a learning
program can help ease the classroom space needeaving students and lecturer learn more
from outside the classrooms. The freed-up classrepate can potentially be used for other
purposes.

f.  Reduced traffic and parking congestion on the campoursed by students, lecturers and
visitors.

With the advent of elearning, especially on-linarteng, new paradigms for teaching and learning

about complex issues are emerging. A wide ranggpbrtunity is being developed and implemented

in the vocational, academic, and continuing edocadind training arena to support life-long learning

Formal education has been slower to embrace theepbrof on-demand, on-time learning for

students. As new crops of dynamic teachers engeptbfession, elearning is becoming an accepted

and effective form of professional developmentréasingly, teachers are using elearning to acquire

new knowledge and skills that they can integrate their classroom practices. Wheeler et.al (2003)

opined that elearning as a means to delivery afuogon and content to individual and groups Vie t

internet. Universities and colleges, corporatiors)-governmental organization (NGO), government

agencies and individual are using elearning courgesllision et.al (2010) presented some of the

current elearning models as the On-line supplenerat face-to-face course which may contain a

syllabus, homework assignments, recommended Wes, siind perhaps a discussion board and

dedicated Web site. The On-line self-paced coussethe second model that is similar to
correspondence courses that provide a seriesunftgted experiences for the student to complete his
or her assignment at own pace. The On-line lectwkigh are courses that are based on the
traditional lecture hall through theuse of videa audio delivery over the internet and some type of
real-time feedback. The Guided collaboration ig@etsimilar to a well-run seminar where students
learn through conversation and collaboration wabheother with the aid of a teacher skilled in on-
line facilitation, and finally, the Digital game-ed learning and simulations.

It has been observed that some of the factorscHratnfluence the adoption of elearning may include
the demographic variable such as technology a@rebshe foreseen reason for willingness not to use
elearning tools. It is my opinion that this two whéan factor will be considered a key driveron
technology adoption and therefore may improve tteeliptive ability of UTAUT models. This study
therefore provide formation models of elearningeiiton which mayinclude the basic explanatory
variables from the UTAUT model of performance expacy, effort expectancy, social influence,
facilitating conditions, behavioral intention andeubehavior, as well as the direct and moderating
influences of Technology access and the for fore

A

eason for willingness not to use elearning tools
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on intention formation. In conclusion, this studyna to contribute the following to elearning
literature:

The present study adopts the Unified Theory of ftaece and Use of Technology (UTAUT) model
proposed by Venkatesh et al. (2003) to define wariconstructs that would describethe adoption of
elearning technology of students of tertiary ingtiin in Nigeria and then assess their reliability,
assess the degree of relationship between the edefoonstructs and statistically test their
significance, establish the association betweestoocts of the UTAUT model and identify students
of tertiary institution in Nigeria foreseen reasdns not willing to use elearning system.Ascertain
whether the significant determinants of UTAUT cousts are associated within themselves and the
moderating factors of technology access and wilhog to use elearning system that influence the
intention to use elearning system.

2.0 Elearning Moodle in Nigeria University

Over the past several years Marchewka et.al (20@t)tutions of higher education have increasingly
invested in course management software to providértaal learning environment designed to
enhance student learning and to assist in the astnaition of the course itself. University lectuser
and other instructors are often encouraged towiags to help their students improve their learning
skills both inside and outside of the classroom i@ gesture, the Federal University of TechnoJogy
Akure (FUTA) and the National Open University (NOWale committed to this development. They
have embraced elearning alongside with traditioeatning method. Moodle learning management
system was adopted in the two targets University

The transformation in the telecommunication indystrower sector and the developmental trend of
information communication technology in Nigeria Hmeught a significant change in the behavior of
educational institution on the use of elearninge Télearning programme at FUTA and NOUN have
supported and enhanced the learning processethemeyh a process of technological syncretism
particular characteristics of the “net generatiaih® traditional educational structures and prastic
has been blended with the new technologies. Thisdffered a multitude of opportunities for the
development of pedagogical practices and the erimagt of learning (Siozos and Palaigeorgiou,
2008). In traditional classroom training, mass Ié=g is directed toward the average student and the
time that can be devoted to each student’s neduisiied. Elearning, on the other hand, opensttirig
prospects for the differentiation and adaptationteafching and learning to individual needs. It is
compatible with various pedagogical methods, suckedf-paced or directed learning, individual or
collaborating learning, individual or group teadahisynchronous or asynchronous collaboration, and
so forth (Siozos and Palaigeorgiou, 2008). Elegrminhances the flexibility and accessibility at all
levels of education and training. Learners are tbtake courses and use learning material whenever
they have the time and in the mood forArgmugam, Yahya, Rozalina & Mohd, 201%his
characteristic is particularly valued by the grogvimumber of adult learners, distant, part time and
regular students in Nigeria. The educational useew technologies has increased the attention,
concentration and motivation of learners. The preg®n of the learning material through various
media enhances retention, while the use of nowelstthat technology places at our disposal
facilitates communication and collaboration amowegrhers. Elearning technologies in Nigeria
Universities have allowed the creation of activarténg environments, by providing learners with
opportunities to assess their knowledge, to refipain their progress and to make decisions reggrdin
the learning strategies to deploy. Moodle is ar€@Management System (CMS) is an Open Source
Software (FOSS) for producing web-based courgatiriugam, Yahya, Rozalina & Mohd,
2014) The features in Moodle support a philosophy afiéng and teaching style of constructivism,
constructionism, social constructivism, and cone@etnd separate.

3.0 Literature Review

Extensive work has been done on the use of UTAUdetermine the association between constructs
and the behavioral Intention and use behavior fofrination technology, among them is the work of
Gruzd, Staves and Wilk (2012). They explore theceptual framework of the unified theory of
acceptance and use of technology (UTAUT), a widelgpted technology acceptance theory used to
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explain why some people are more or less likelgdopt and use a particular information technology.
The paper contributed a new knowledge to methodicdbgdiscussions as it is the first known study to
employ UTAUT to interpret scholarly use of sociataie. Recommendations about how UTAUT can
be expanded to better fit examinations of socialimese within scholarly practices were offered.

Acceptance of elearning by employees is criticaht® successful implementation of elearning in the
workplace. To explain why employees might acceptedtearning technology, Yoo, Han & Huang,
(2012) consider motivational factors. Moreover aerdg study in users’ acceptance towards
technology revealed that the predictability of UTRlhight vary when applied in different cultural
settings (King & He, 2006). It was established iooY Han & Huang, (2012) that the applicability of
UTAUT in different cultural settings needs furthievestigation and to address these deficiendies, t
study of (Yoo, Han, & Huang, 2012) examined twpasate categories of motivators (intrinsic and
extrinsic) and their effects on employees’ intemsioin adopting elearning in the workplace.
Furthermore, the study was situated in the Soutfe&w context, to investigate UTAUT's feasibility
in a different cultural context. The findings relexh that intrinsic motivators (effort expectancy,
attitudes, and anxiety) affected employees’ intentd use elearning in the workplace more strongly
than did the extrinsic motivators (performance ekgecy, social influence, and facilitating
conditions). Furthermore, the effects of intringicotivators mediated the effect of extrinsic
motivators.

Maldonado, Khan, Moon and Rho (2011) carried ocstudy on elearning motivation and educational
portal acceptance in developing countries. The abtbbje of the work is to empirically validate a
modified UTAUT model by adding an “elearning motiea” construct in the South American
context. Findings suggest that elearning motivatimh social influencehad a positive influence on
behavioral intention, while facilitating conditidrad no effect on elearning portal use. Behavior had
positive influence on elearning motivation. Alsdaddished was the moderating role of “region”.The
purpose of Shibl, (2013) research was to develop explore a UTAUT (Unified Theory of
Acceptance and Use of Technology) based model wfdral why GPs accept DSS. Insight into the
reasons why GPs do not use clinical DSarpuel & Hilla, 2014fombined with knowledge of why
GPs use DSS will allow the development of strategiefacilitate more widespread adoption with
consequent improvements across many areas. Depthvigws were conducted with 37 GPs
comprising a mix of education backgrounds, expegeand gender. The developed model indicated
that four main factors influence DSS acceptance asd including usefulness (incorporating
consultation issue, professional development andierga presence), facilitating conditions
(incorporating workflow, training and integratiomgase of use and trust in the knowledge base.

Uzoka & Ndzinge (2009) explore the conventional WIA model to analyzed the adoption of
biometric technology in a developing country fromiastitutional point of view. The study suggested
that job positions could influence perceptions rofdvation characteristics in the decision to adopt
biometrics. Also, the unified organizational analysndicate that ease of use, communication, size
and type of organizations have significant impawisthe decision to adopt biometrics. Olabode &
Rao (2012) examine the use of UTAUT to determirerdadiness of Public servants on the adoption
of e-government in Nigeria.

4.0 Theoretical Framework

User acceptance and intentions to adopt techndlagybeen a frequently studied topic in different
disciplines for instance in Psychology & Informati®ystems. In the past several decades, many
studies have been made to explain, predict, andreehuser acceptance of different information
system technologies. These studies were based ovodified version of UTAUT theoretical
approaches (Venkatesh & Davis, 2000; Venkatesh,&G03).

The UTAUT model is one of the most comprehensigbust, and powerful models that is up-to-date.
Venkatesh et al. (2003) identified seven constrtias appeared to be significant direct determmant
of intention or usage in one or more of the indieid Of these models, they theorize that four
constructs will play a significant role as direetefminants of user acceptance and usage behavior:
performance expectancy, effort expectancy, soofalénce, and facilitating conditions, also incldde
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the behavioral intention and use behavior of sttelém elearning. Author has theorized this two
construct not to be direct determinants of intantibhe labels used for the constructs describe the
essence of the construct and are meant to be indepeof any particular theoretical perspective.
Figure 1 presents the UTAUT structure model asenkatesh et al., (2003).

Performance
Expectation

Effort
Expectancy

Behavioral Use Behavic
Intention

Social Influenc

Facilitating
Conditions
Self-efficacy
Anxiety Online Skill and Motivation Willingnes:
Age & Gender
Figure 1 Modified version of UTAUT

The UTAUT model which aims to explain technology cemtance, is based on eight
technologyacceptance theories or models (Troy 204B). In particular, the UTAUT draws on the
Theory of Reasoned Action(TRA), the Technology Axteace Model (TAM), the Motivational
Model, the Theory of Plannedbehavior (TPB), thenbmed TAM and TPB, the model of Personal
Computer Utilization, thelnnovation Diffusion Thgaand the Social Cognitive Theory (Venkatesh et
al. 2003). At the core, the UTAUT model uses bebialiintention as a predictor of the technology
use behaviour . Theincluded predictors of behaliatantion are based on the components the eight
technology adoption models reviewed. The basic foftmhe UTAUT model is shown in Figure 1.

In addition to behavioral intention and use behiaviee UTAUT model consists of four constructs
four moderating variables: age, gender, educatighvaluntariness of use. The constructs includes:

* Performance Expectancy: The degree to which thévitduhbls believe that the use of the
technologies will result in performance gains. Thisay also be viewed as the
perceivedusefulness of the technologies.

»  Effort Expectancy: The ease of use of the techrietog

» Social influence: The extent to which the indivitbubelieve that important others believe that
they should use the technologies.

* Facilitating Conditions: The perceived extent toischhthe organisational and technical
infrastructure required for the support of the tebgies exists.

* Behavioral intention to use the system: Behavidnéntion consistent with the underlying
theory is perceived to hold for all of the intemtimodels. It is expected that behavioral intention
will have a significant positive influence on tectogy usage.

*  Use behavior of using technology: an individuakeall affective reaction to using a system.
Given that we expect strong relationships in UTAbdtween performance expectancy and
behavioral intention, and between effort expectaang behavioral intention, Venkatesh et
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al.(2003) believe that, consistent with the loggweloped here, use behavior of using technology
will have a direct or interactive influence on beibaal intention.

In the UTAUT model, performance expectancy, efferpectancy, and social influence have
directeffects on behavioral intention, which alomigh facilitating conditions have direct effects on
usebehavior. The effects of interactions of eachpefformance expectancy, effort expectancy
andsocial influence with each of age and gendeterastions of experience with each of
effortexpectancy and social influence; and an &uigon of voluntariness of use and social influence
onbehavioral intention are also included. Findthere are effects of interactions of age andfatitity
conditions and experience and facilitating condiion use behavior (Venkatesh et al.2003).

Although, attitude which refers to the individuafselings (positive or negative) towards the use of
the technologies Fishbein & Ajzen, (1975) is anam@ant component of the TRA and the TAM, it is
not explicitly included in the UTAUT model. Accordi to Venkatesh et al. (2003), the effect of
attitude on behavioral intention is spurious anénterges only when performance expectancy and
effort expectancy are omitted from the model. Thieans that attitude towards the use of the
technologies does not provide enough unique infdomabeyond that which is already provided
jointly by performance expectancy and effort expacy.

Hypotheses

The study was carried out in two Universities (FUZAd NOUN). The NOUN student enrollment
stood at 77,759 students while FUTA enrolment stab@bout 12,000. We expect to statistically
confirm the basic form of the UTAUT model. Howevese advance the following hypotheses, which
are consistent with the projections based on thelT mnodel.

Model 1

Hypothesis 1: Performance expectancy is positikaited to behavioral intention.
Hypothesis 2: Effort expectancy is positively retato behavioral intention.
Hypothesis 3: Social influenceis positively relatedehavioral intention.

Model 2
Hypothesis 4: Facilitating conditions and behaviargentionare positively related to use behavior.

Model 3
Hypothesis 5: Performance expectancy, effort exmeast, social influenceand facilitating conditions
and behavioral intention are positively relatedise behavior

Hypothesis 6: Performance expectancy, effort exgmest, social influenceand facilitating conditions
and behavioral intention are positively related wee behavior moderated by
technological access and foreseen willingnessmose elearning technology.

5.0 M ethodology

51 Sampling Scheme

The research subjects were accessible studente dfdderal University of Technology, Akure and
the Nigerian Open University, Nigeria. These stuslemere selected based on their commitment.
Email was sent to their respective email boxesdicate their willingness to participate in thevayr.
Questionnaire was formulated and pre-sample suwag carried out. The questionnaire was
reviewed by experts in statistics and the folloviigda proper purposeful sample survey. The 627
students participated in the survey included 29&sand 181 females from the Federal University of
Technology, Akure, while 108 males and 42 femalesewfrom the Nigerian Open University,
Nigeria. The questionnaire variables includes agmder, computer literacy, type of smart system,
technology access, online skills and relationshiptivation, foreseen reasons for not willing to use
elearning tools and the basic UTAUT constructs (\&egh et al. 2003Taiwo & Downe, 2013;
Escobar-Rodriguez, & Carvajal-Trujillo 2014 he respondents 'responses were measured on a
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five-point Likert scale (extending from 1 (complgtelisagree) to 5 (completely agree). Data was
collected from January 2014 to August 2014.

5.2. Research Methods

Confirmatory factor analysis was used in the stullyinvolves the specification and
estimation of one or more putative models of fastaucture, each of which proposes a set of
latent variables (factors) to account for covarearamong a set of observed variables.
LISREL 8.8 (Joreskog and Sorbom, 2006) was usedkstribe and to test the fit of each
hypothesized model against the sample data. M@aéelification was accomplished by fixing
or constraining elements in three matrices thataaraogous to thefactor pattern matrix,
factor correlation matrix, and communalities frorncanmon factor.

In this study, the analysis proceeds as followsstFbased on logic, theory and previous
studies, plausible alternative models of underlydatg structure are proposed. Using several
goodness-of-fit indexes, confirmatory factor analyis used to compare data-model fit and
examine evidence for a higher-order construct. @odel is selected as best representing the
underlying factor structure in the sample data.o8d¢confirmatory factor analysis is used to
assess the reliability and validity of the factansl items in the selected model.

53 Presentation of Data analysis
A descriptive statistics of the sample data wasiedrout. The frequency score of response on each
item on the questionnaire is as presented in Thble

Table 1: Characteristics of the sample (N=627)
Demographic variabli Attribute Measur
School: FUTA Male 47.2%

Femal 28.9%
NOA Male 17.2%
Femal 6.7%
Age Median 18-25
Very low 2.6%
Low 15.9%
Computer literacy level Medium 35.9%
High 28.7%
Very High 16.9%
None 5.1%
Type of Smart system Smart Phone | 49.6%
Computer 45.3%
System

Table 1presents the demographic characteristiahef627 respondents. There were about 47.2%
males and 28.9% females from the Federal Univeddifjechnology, Akure, while 17.2% males and
6.7% females were from the Nigerian Open Univeyditigeria. The median age group was 18-25
years, with all the respondents below the age oy&s. More than 64% of the respondents were
computer literate. About 95% of the respondentsdititer a computer system or smart phone or both
systems for eLearning access.

Table 2 Descriptive statistics (factor affectingge)

Descriptive Statistics

Mean Std. Deviation

Items of UTAUT model construct Symbols (W) (o)

Performance expectancyl PE 4.07 1.047




338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

354
355
356
357
358
359
360

Effort expectancyl EE 3.09 1.181
Social influence4 Sl 4.67 1.030
Facilitating condition1 FC 3.68 1.125
Behavioral intention1 BI 3.93 1.026
Usage Behavior uB 3.93 1.026

The descriptive statistics in Table 2 provide stats on such issues as the use the eLearningrsyste
to increase chances of performange=(4.07,c = 1.047), the eLearning system is easy to use (
3.86,0 = 1.044), the organization support for the useld@arning systemu(= 3.09,c = 1.181), The
eLearningsystem compatibility with other systems=(4.67,c = 1.030), the built-in help facility for
assistanceu(= 3.68,6 = 1.125), the overall perception that using ehaw®y system is a good idea (

= 3.93,6 =1.026).

The factor analysis was carried out using the fpaicaxis factoring. The KMO measures the
sampling adequacy. The KMO measure is 0.938, whéeBartlett’s test of sphericity has p = 0.000

andy? = 1079.962, which is an indication of sample adeguand the suitability of exploratory factor
analysis.

54 Modd Validation

Table 3: UTAUT construct factor analysis

Latent variablel Item | Est. | S.E (ERR) R X2 Df | AGFI | GFI | RMSEA

Performance | PE1 | 0.87| 0.56| 0.040 0.58 54.13 2 0.79 0.96 0.204
expectancy | PEz | 0.91 ] 0.2C | 0.03z | 0.81

(PE) PE3 | 0.89] 0.24] 0.033 0.77
PE< [0.82]0.32 [0.03¢ |0.6¢
Effort EE1 | 0.83] 0.42| 0.036] 0.62 68.40 2 07% 095 0.23p
expectancy | EE2 | 0.88] 0.38| 0.036] 0.6
(EE) EE3 | 0.92| 0.19| 0.033 0.82
EE4 | 0.86] 0.31] 0.034] 0.70
Social SI1 |0.64|1.22 [0.05] |0.2F | 55.17 0.7¢ | 0.9¢ |0.20¢
influence SI2 0.95| 0.38| 0.041] 0.7
(Sl) SIZ3 | 0.9¢|0.44 [0.04: | 0.6¢

S|4 0.84| 0.63| 0.043] 0.5
Facilitating FC1 | 0.80] 0.55| 0.04 0.5
condition FC2 | 0.74| 0.49| 0.037/ 0.5
(FC) FC3 | 0.80| 0.34| 0.035 0.6
FC4 |0.84| 0.3 | 0.03¢ | 0.6¢
Behavioral Bl1 0.80| 0.92 | 0.049| 0.41 53.26 2 0.80 0.96 0.202
intention BI2 0.67 | 0.94 | 0.047 | 0.3Z
(BI) BI3 0.87| 0.32 | 0.039| 0.7
Bl4 0.76| 0.50 | 0.040| 0.5¢
Use behavior| UB1 | 0.93| 0.93 | 0.035| 0.7
(UB) UB2 | 0.92| 092 | 0.032| 0.8
UB3 | 0.8€ | 0.8¢ | 0.032 | 0.7¢

106.57 2 0.61 0.92 0.28p

[ BN

1.72 2 1.00 0.99 0.023

o

UB4 | 0.71] 0.50 | 0.039] 0.24

Confirmatory factor analysis (Table 3) enablesauestimate the reliability of individual items aghv

as factors and the overall instrument. On the-6éirdeer level of measurement models, the proportion
of variance (R-square) in the observed variable th accounted for by the latent variables
influencing them can be used to estimate the riétialof the observed variables (items) with R-

square values above 0.49 considered evidence eptdite reliability. For second or higher levels,
the proportion of variance (R-square) in the latestiables (factors) that is accounted for by the
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higher-order construct influencing them can be usedstimate the reliability of the latent factors
(Bollen 1989). The total coefficient of determimatifor observed variables is an estimate of the

reliability of the overall instrument.

Table 4: Reliability Analysis with Cronbach’ alpha

PerformancgEffort Social |Facilitation[BehaviorallUse

expectanc |expectancyinfluence|conditior |intention |behavio
% of Variance }43.319 9.005 4.815 ]4.049 2.648 1.684
EigerValues 8.92( 8.74¢ 7.60C [3.80: 5.54( 5.96¢
Cronbach’s alphd0.901 0.904 0.801 [0.857 0.787 0.860

In Table 4, the reliability for the various construising the Cronbach’s Alpha (Cronbach, 1970) and
Chi Square are presented. For comparing itemsanstruct, alpha values greater than or equalsto 0.
are regarded as satisfactory (Hair, Black, Babindekson, &Tatham, 2006). Thévalues of all the
items in the construct are significant, thus shgwtimat there is an association between the items of
each construct.

Table 5 Model Validation

BI UB PE EE sl FC
BI 059 | (0.04) | (0.06) | (0.03) |(0.04) |(0.07)
UB 0.54| 086/ (0.05) |(0.03) |(0.03) |(0.05)
PE 0.43| 053] 0.76](0.05) |(0.05 |(0.03)
EE 0.4€ 0.5¢ 0.5¢ 071 (0.04 | (0.05
sl 0.15| 0.14| 0.09| 0.14| 041 (0.04)
FC 0.47| 057| 068 066 014] 073

Lower left half: coefficientsg vector) of the construct.
Diagonal: Ave (average variance extracted)
Upper right half: standard errors of the correlagio

From Table 5, a confirmatory factor analysis wasdited to check the statistical validity of the

constructs. As shown in Table 5, all AVE values geater than 0.5, which indicates that the model
had convergent validity. The square-root value®\¥E were greater than the correlations between
the corresponding constructs and the confidencenvals of the coefficients did not include 1.0,

which indicated that the constructs had discriminatidity
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Figure 2 Model of elearning technology adoption

The various statistics in Fig. 2 confirmed that tH@AUT model was supported. Performance
expectancy, effort expectancy, and social influes@nificantly affected behavioral intention.
Behavioral intention and facilitating conditionsdhgignificant effects on use behavior.

55 Test of theUTAUT Model - Criteria for Comparing Model-data Fit

The UTAUT model was tested using the entire dataf@sethe two Universities. The criteria for
comparing model-data fit to evaluate individual ralsdin this study includes, absolute indexes of
goodness-of-fit such as chi square, goodness-dfiiex (GFI), adjusted goodness-of-fit index
(AGFI) and root mean square residual (RMSR).The @fid AGFI are measures of the relative
amount of variance and covariance implied by the dat that is jointly accounted for by the model.
The AGFI differs from the GFI by adjusting for tHegrees of freedom in the model. GFI and AGFI
range from 0 to 1 with higher values indicatingtéetfit (Joreskog and Sorbom, 1989). Many
researchers interpret GFl or AGFI scores in thé® @B0.89 range as representing reasonable fit;
scores of 0.90 or higher are considered evidengead fit. The RMSR (Joreskog and Sorbom, 1982)
reflects the average residual obtained by takirgy diference between the model-generated and
sample variance/covariance matrices. Smaller vadwesassociated with better fitting models with
scores below 0.05 considered as evidence of go¢Byfine, 1989).

Table 6: Structural Equation Model

Model Predicto
PE EE Sl FC Bl WT TA
Independent
Variable
Bl 0.2t 0.4z 0.1¢
1 (R* = 0.54) 0.0380.053) (0.059) | (0.050)
BI -0.2¢ -0.1¢ 0.14 1.04
(R*> = 0.59) 0.040| (0.32) (0.33) | (0.058) | (0.61)
2 Bl 0.39 0.64
(R*>=0.63) 0.029 (0.068) | (0.083)
UB 0.34 0.32 -0.025 | -0.25 0.66
3 (R?= 0.64) 0.029] (0.028) | (0.28) | (0.051) | (0.55) | (0.093)
uB 0.34 0.3¢ -0.031 -0.27 0.64 0.05¢ 0.03¢
(R?= 0.65) 0.029] (0.28) (0.28) | (0.051) | (0.56) | (0.093)| (0.063) | (0.033)
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Key: Performance expectancy (PE), Effort expectdi&g), Social influence (SI)
Facilitating condition (FC) and Behavioral intemti(BI)

Model 1 (H, H.and H)
The effects of performance expectancy, effort etqrery and social influence on behavioral
intention are examined.

We estimate the SEM on the UTAUT construct thatfqerance expectancy, effort

expectancy and social influence impact directly bhavioral intention in Table 6. The
results indicate that the model fits the data wath (y§g= 527.27, RMSEA = 0.084,CFI =

0.97).This model explains approximately 54%of tlagiance in behavioral intention. This
falls below the 70% suggested byVenkatesh et BD3R, but the model still generalized the
conclusion. Each of the structural regressionpatbssignificant thus tentatively confirming
the first three hypotheses is accepted @)

The effects of performance expectancy, effort etqeay, social influence on behavioral
intention and in addition the effect of facilitagincondition was also established. It is
important to note that based in the UTAUT modelposed by Venkatesh et al. (2003), there
should be no effect of facilitating conditions orehlavioral intention. Performance
expectation, effort expectancy and effort expectasbould influence only behavioral
intention positively. The results ofsHhas shown that the addition of facilitating coradfitto
model 1 has also made the performance and effpeaancy to have a negative influence on
behavioral intention, thus accepting the H

Model 2 (Hy)
The effect of facilitating condition and behavioraiention on use behavior is determined.

The second model with Hdetermines the effect of facilitating conditionsdabehavioral
intention on use behavior intention. This modelit? the data well with x%,= 338.17,
RMSEA = 0.095,CFl = 0.97). It explains approximgtéB% of the variance in behavioral
intention as shown in Table 6. The explained vagaagain falls below but very close to
70%. This shows this second model is better thadeind becauseit reduces the degree of
uncertainty in the prediction of behavioral intentiAll the specified regression effects are
significant in this model 2. The facilitating cotidn and behavioral intention has direct
effect on use behavior, hencg id accepted.

Model 3(H)
The effect of performance expectancy, effort exgecy, social influence and facilitating
conditions and behavioral intention on use behasiexamined.

The model 3 considered the effect of performanceeetancy, effort expectancy, social
influence and facilitating conditions on use bebavihis model actually fits the data well
with (x2;,= 1455.08, RMSEA = 0.091,CFI = 0.97). The standadifactor loadings for use
behavior are 0.93, 0.92, 0.86 and 0.71 respectivalgh all exceed 0.7 and the construct has
an average variance extracted of 0.776. The inteorsistency (0.92) is also high and the
square root of the average variance extracted \@8&eeds the correlation of attitude with
each of the included factors. The measurementisfféittor is therefore valid and reliable
and it provides unique information in the modeltl8sTmodel explains approximately 64% of
the variance in use behavior. The percentage &cdmstruct again falls below 70%, but it is
relatively high. In fact, the explained variancesigbstantially higher than in the first two
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models. Model 4 is therefore preferred for the eatibn of elearning adoption in higher
education in Nigeria.

As observed, performance expectancy, effort expegtaand facilitating conditions have

significant positive effects on behavioral intenti@and consequently on use behavior.
Therefore, students with more positive perceptiat®ut the usefulness (performance
expectancy) of the elearning technologies for lie@xnwho find them easier to use (effort

expectancy), and students with more positive vietvihe facilitating conditions have more

positive behavioral intention tends to have a pasiattitude towards the use of elearning
technologies. On the other hand, the social inttegsocial influence) do not predict attitude
towards the use of the technologies. These resaoitBrm each of the hypotheses about the
effects on use behavior exceptfor social influethes is negatively affected.

Performance expectancy has the most substantiaéimfe on behavioral intention followed

by effort expectancy then by facilitating condiorTherefore, the perceived benefit of the
use of the technologies to learning is the mostonamt determinant of behavioral

intentiontowards the elearning technologies.

Model 4(H;)

Performance expectancy, effort expectancy, sacfklence and facilitating conditions and behavioral
intention are positively related to use behaviorderated by technological access and foreseen
willingness not to use elearning technology.

With the inclusion of the technological access #ral foreseen reason not to use elearning
technology to Model 3, the model again readjustatl flis the data well with ((Z,=
1983.01, RMSEA = 0.072, CFIl = 0.96). The internahsistency (0.96) is also high and the
square root of the average variance extracted \@8zeeds the correlation of attitude with
each of the included factors. The measurementisfféictor is therefore valid and reliable
and it provides unique information in the modelT4is model explains approximately 65%
of the variance in use behavior. The percentagéh®construct again falls below 70%, but it
is relatively high.

However, the inclusion of the performance expectaeffort expectancy, social influence
construct into this model makes the social infleeaad the facilitating condition to have a
negative influence on the use behavior, hencegateethe believe of Venkatesh et al. (2003),

Table Tonfirmed test of the UTAUT models

Path X2 Df P RMR GFl AGFI | CFl | RMSEA
Model 1 527.27 | 98 0.00| 0.064 0.90 0.87 0.97 0.084
1243.50] 160 0.00 | 0.069 0.83 0.78 096 0.104
Model Z 338.1. |51 0.0C | 0.06¢ 0.92 0.87 | 0.97 | 0.09¢
Model 3 1455.0§ 237 0.00 | 0.067 0.84 0.79 0.97 0.091
Model 4 1983.01 467 0.00 | 0.065 0.84 0.81 096 0.072

The various statistics in Table 7 confirmed that thTAUT model was supported. Performance
expectancy, effort expectancy, and social influes@nificantly affected behavioral intention.
Behavioral intention and facilitating conditions dhaignificant effects on use behavior. The
moderating effect of access to technology andmghiess not to use elearning is significant.

Conclusion



505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559

This paper has made an attempt to establish tleeiaien and strength of association of the direct
determinant of the UTAUT model construct using dla¢a obtained from the students of the Federal
University of Technology, Akure and the NigerianedgJniversity, Nigeria.

The descriptive statistics reports on issues sa¢heause the eLearning system to increase chafices
performance withu = 4.07 ando = 1.047, the eLearning system is easy to use wit8.86 ands =
1.044 while issue on the organization support lier use of eLearning system gave 3.09 ands =
1.181), The eLearning system compatibility with estlsystems withy = 4.67 and ¢ = 1.030, the
built-in help facility for assistange = 3.68 ands = 1.125, the overall perception that using elLiean
system is a good idea with= 3.93 ands = 1.026. The factor analysis of the data was edrout with

the KMO measure of 0.938, while the Bartlett’s teksphericity has p = 0.000 and = 1079.962,
which is an indication of sample adequacy and thealsility of exploratory factor analysis.
Confirmatory factor analysis which estimate theéafkelity of individual items as well as factors and
the overall instrument estimate the reliabilitytbé observed variables (items) with R-square values
above 0.49. The reliability for the various construsing the Cronbach’s Alpha and Chi Square gave
alpha values greater than 0.7, thus satisfactoifewiey’values of all the items in the construct are
significant, thus showing that there is an assmidietween the items of each construct.

The test of model on the effects of performancesetgncy, effort expectancy and social influence on
behavioral intention indicate that the model fite data well with x3;,= 527.27, RMSEA = 0.084,
CFI = 0.97. This model explains approximately 54fthe variance on behavioral intention and the
structural regression paths are significant. Thargfioming the first three hypotheses were accepted.
The second model tests the effect of facilitatingdition and behavioral intention on use behavior.
The model fits the data well Witb(§1: 338.17, RMSEA = 0.095,CFl = 0.97. It explains
approximately 63% of the variance in behavioralisTéuggests that the facilitating condition and
behavioral intention have direct effect on use blrahence His accepted. The third model tests the
effect of performance expectancy, effort expectasogial influence and facilitating conditions and
behavioral intention on use behavior. This modsl thie data withyZ;,= 1455.08, RMSEA = 0.091,
CFl = 0.97. The standardized factor loadings foe tehavior are 0.93, 0.92, 0.86 and 0.71
respectively which all exceed 0.7 and the consthast an average variance extracted of 0.776. The
internal consistency (0.92) is also high and theasg root of the average variance extracted (0.86)
exceeds the correlation of attitude with each oé fihcluded factors. This model explains
approximately 64% of the variance in use behawmwever, all the items of the construct suggest
that students with positive perceptions aboutreldonstructs have a positive attitude towardsifiee

of elearning technologies except for the socialugrice with negative influence. These results
confirm each of the hypotheses about the effectasenbehavior except for social influence that is
negatively affected. Finally when the technologiegicess and the foreseen reason not to use
elearning technology is introduced to Model 3, tin@del readjusted but fits the data well wits,=
1983.01, RMSEA = 0.072, CFIl = 0.96. This model akm approximately 65% of the variance in use
behavior. The inclusion of the performance expexntaerffort expectancy, social influence construct
into this model makes the social influence andféteditating condition to have a negative influence
on the use behavior, hence it negate the believekatesh et al. (2003).

Further Study.

An area of further study is to look at the effettcolture and the effect of social media on the
adoption of eLearning technology in the Nigeriamidagy institutions.
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