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Abstract—The purpose of this research is to fill the gap in the
Technology Acceptance Model (TAM) in the context of
multimedia-based learning in higher education. An additional
variable - namely, subjective norm, has been added to TAM,
and one of the main criticisms by the earlier researchers of it
was that the model does not account for the human and social
aspects of technology acceptance. The model has been
empirically tested by the positivist paradigm of research using a
sample size of 206 students in higher education in Kuwait, based
on the convenience sampling method. A questionnaire survey
through Google forms has been adopted to collect the
quantitative data required for the study. The data was analyzed
using the Structural Equation Modelling (SEM) technique.
Nine hypotheses were postulated based on the extended TAM,
among which six hypotheses were supported, and accordingly,
the model has been fine-tuned. The most important finding of
the study is that subjective norm has a significant and positive
impact on both perceived ease of use and attitude towards the
use of multimedia-based learning systems; however, the
subjective norm has no direct significant influence on the
intention to use. The hypothesis testing results have led to
practical implications in the form of suggestions to technology
managers in multimedia-based learning to enhance system use.
The research has both theoretical and practical implications,
and hence, will be useful to both academicians and
practitioners.
Index Terms—Actual system use, attitude towards use,
intention to use, multimedia-based learning, perceived ease of
use, perceived usefulness, subjective norm, technology
acceptance model.

I. INTRODUCTION
Abdurasulovich et al., (2020) claim that educational
multimedia is a didactic software tool whose modus operandi
is essentially interactive audio-visuals with a goal to provide
meaningful learning and continuous development for the
student [1]. The multimedia-based learning technology is
continuously being updated since its inception with modern
tools and technologies to support the innovative pedagogy. In
a recent study by Zhang-Kennedy and Chiasson (2022) [2],
119 tools have been identified which have been classified
under five media categories of digital games, table-top games,
short-films, and animations, modules, and comics. In the
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years to come, multimedia-based learning is sure to grow
further by leaps and bounds owing to the rapid growth of
science and technology.
The innovative approach to the teaching-learning
processes has made multimedia-based education an active
area of research for both academicians and practitioners. Two
broad streams of research can be observed in the literature on
research in multimedia-based learning technologies - namely,
technology enhancement and behavioral aspects of
technology usage.
The Cognitive Theory of Learning [3] is the basis for the
development of the Cognitive Theory of Multimedia
Learning [4]. Both these theoretical models focus on the
logical, reasoning, rationalizing, intellectual, cognitive, and
perceptive components of learning processes. The third
theoretical model - namely, Cognitive-Affective Model of
Multimedia Learning [4] has the affective component of
learning integrated into the dimensions of the earlier two
theories. Researches have shown that the teacher’s emotional
state also has a role to play in the success of
multimedia-based learning. For instance, Lawson et al.,
(2021) conducted an empirical research with a sample size of
202 bachelor degree students in the United States and found
that the emotional state of the teacher in the content of
multimedia-based learning had an important role to play in
the achievement of the outcome of learning [5]. While these
theories were on behavioral components of users of
multimedia-based learning, the acceptance of newer
technology in general by the user was theorized much earlier
by the popular Technology Acceptance Model (TAM) [6].
This model identified the antecedents of the actual system use
that takes place in a newer technology. While this model was
widely accepted, there was also criticism of the model that it
did not consider the human and social aspects involved in
learning [7].
While all these aforementioned theoretical models have
value addition, the gap lies in the accounting for the human
and social aspects of the TAM. Thus, the integration of the
subjective norm (SBN) with the other dimensions of the
TAM has been considered in this research. The SBN is
theorized under the assumption that a particular behavior is
triggered through the belief that most of the people or people
who are considered important approve it, and hence, it is
inclusive of both the human and social aspects. Or, in simple
terms, it refers to the compliance of an individual with the
socially acceptable norm/s. So, if the human and social
aspects have to be considered in the usage of
multimedia-based learning, the SBN will have to be
integrated with the TAM as endorsed by earlier researchers
(e.g., [8], [9]). SBN was considered to have an impact on the
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perceived ease of use (PEU) which is an antecedent of the
actual system use (ASU) in TAM. There are empirical studies
that have proved the impact of SBN on PEU ([10], [11]) and
in direct contrast to this, there are also a few studies that have
disapproved of the impact (e,g., [12], [13]).
While there are several resources considered as
multi-media based learning applications, Table I provides the
list which has been considered in the context of this research.
TABLE I: MULTI-MEDIA BASED LEARNING APPLICATIONS
Multi-media
Technology
Multi-media Components
tool
1. OpenMath Technology
to Technology
to
Technology
communicate
communicate
between
mathematics.
computers, applications,
and users.
2. NearPod
Technology
to Interactive lessons, virtual
trips,
and
communicate
text, field
video, sound, graphics, collaborative learning.
and animation.
3. SoundTrap
Technology to record Integration of Learning
sounds in all courses.
Management System with
the user
4. GradeCraft
Technology to add Building games to make
games to the learning.
the course easy to learn.
5. PiktoChart
Technology to choose Retrieving
the
right
graphic images from a graphics that fit into the
library for presentations context of learning.
and assignments.
6. Glogster
Technology
to Accessing images, and
communicate stories and audio-visuals to share
user experiences.
field visit experiences.

While there are several multi-media apps being procured
and the obsolete ones are discarded, the rough usages of these
apps in the Public Authority in Applied Education and
Training, Kuwait are as follows:
1) College of Business Studies: GradeCraft Technology,
Glogster – about 20 students use these apps
2) College of Technological studies: OpenMath, SoundTrap,
NearPod – about 26 students use these apps
3) College of Health Sciences – NearPod, PiktoCraft – about
16 students use these apps
COVID-19 posed its challenges to education, and online

classes were forced on the students. There are empirical
research studies that showed that online classes were stressful
for the students; however, the technology support was very
good and it helped them in understanding the courses much
better [14]. It has been observed by the researchers that
online education during COVID-19 had several limitations in
terms of understanding the concepts, and it was
recommended that multi-media could be a very good add-on
to online education and be an integral part of it [15]. It is the
audio, video, text, color graphics, and animation available in
multi-media that makes the learning process not only
enjoyable but enhances the retention of the concepts for a
longer duration, particularly in higher education [16].
However, all these studies are on different contexts of
technology usage such as e-learning, mobile learning, online
classes, online purchase, digital marketing, etc. Thus, even
though generalization of these findings is difficult, extending
the TAM with SBN as an antecedent to ASU would be
meaningful in the sense that it fills the gap of missing human
and social aspects in TAM. Thus, the following are the
objectives of this research:
1) Develop an Extended Technology Acceptance Model
(ETAM) for multimedia-based learning in higher
education
2) Validate the ETAM in a practical situation
3) Make suggestions for enhancing the effectiveness of
learning through multimedia-based learning

II. THE HYPOTHETICAL MODEL
The missing element in TAM is the subjective norm, as
discussed in the previous section. So, introducing it as an
extended component would be of great significance,
particularly in the context of multimedia usage. The
hypothetical ETAM is depicted in Fig. 1.

Perceived
usefulness
H4

H6

H2
Perceived
ease of use

H1

H3

H5

Attitude
towards use

Intention to
use

H8

H9

Actual system
use

H7

Subjective
norm
Fig. 1. The hypothetical ETAM.

While subjective norm has been used in TAM as an
extended variable in some cases, it has not been studied in the
context of multi-media technology. Further, there is no study

on this variable in the context of Kuwait, where this study has
been carried out. Hence, the incorporation of this variable in
the model has been considered in this research. The
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following sections deal with some of the earlier research
works that have associated the variables of TAM in various
contexts.
A. The Linkage between Subjective Norm and Perceived
Ease of Use
The personal innovativeness triggered through subjective
norm (SBN) had created perceived ease of use (PEU) in the
minds of the teachers in primary and secondary school (n =
237) [17]. Teo and Huang (2019) collected data from 502
teachers from Chinese universities and found that SBN was a
significant determinant of PEU [18]. Al-Okaily et al., (2020)
[13] conducted research during the COVID-19 pandemic
using 587 records on the use of technology in universities in
the context of e-learning and found SBN had a positive
relationship with PEU. Wang and Lei (2019) studied
teachers’ attitudes toward technology usage (n = 1,423
teachers in China) empirically and found that SBN and PEU
had a significant correlation [18]. There are several such
studies that have linked these two variables (e.g., [19]-[22]).
However, not many are in the context of multimedia usage in
higher education, and hence, the following hypothesis is
postulated.
H1: There is a positive significant impact of subjective
norms on perceived ease of use of multimedia in learning.

Model to mobile banking in South Africa and found that PEU
and ATU were significantly correlated [29]. There are
several such studies that claim a significant relationship
between these two variables (e.g., [20], [30]). Thus, it is clear
that the relationship between PEU and ATU is yet to be fully
established. Moreover, these studies are in different contexts
of technology adoption, and thus, cannot be generalized. So,
to test this relationship in the context of multimedia usage in
learning in higher education, the following hypothesis has
been postulated.
H3: There is a positive significant impact of perceived ease
of the use on attitude towards use of multimedia in learning.
D. The Linkage between Perceived Usefulness and
Attitude towards Use
Al-Emran et al., (2020) conducted a questionnaire survey
at British University in Dubai in the United Arab of Emirates
(UAE) (n = 272 postgraduate students), and found that
perceived usefulness (PRU) had a positive significant
relationship with attitude towards use (ATU) [9]. Guritno and
Siringoringo (2013), using a sample size of 283 customers in
the airline industry found that in the context of online air
ticket purchase, PRU had an impact on ATU [31]. Saadéand
Bahli (2005) using a sample size of 105 students proved that
in the online learning context, PRU was a significant
predictor of ATU [32]. Jahangir and Begum (2008) using the
data from 227 customers of private commercial banks in
Bangladesh found that PRU and ATU had a significant and
positive association [33]. There are many other similar
studies that have claimed that PRU affects ATU in many
different contexts (e.g., [34]-[36]); however, in the usage of
multimedia, this relationship is yet to be fully explored, and
hence, the following hypothesis has been postulated.
H4: There is a positive significant impact of perceived
usefulness on attitude towards the use of multimedia in
learning.

B. The Linkage between Perceived Ease of Use and
Perceived Usefulness
It was found that perceived ease of use (PEU) and
perceived usefulness (PRU) had a positive significant
correlation in the context of social media in online education
using a sample size of 318 students and teachers in four
Libyan public universities and found that [23]. It has been
conceptualized that in the context of online hotel booking,
PEU has the potential to improve the PRU as per the earlier
studies [1]. Positive and significant relationship between
these two variables has been established using a sample of 92
respondents which included lecturers, students, and
employees from AKI University, Indonesia. [24]. In contrast
to these studies, there are also studies that do not support the
relationship between these two variables. For instance, PEU
is not a significant predictor of PRU in the context of
e-government systems according to a study (n = 543) in
government-run school teachers [25]. In another study with
368 students in the context of internet banking similar result
is established [26]. Thus, the decision about the relationship
between PEU and PRU is inconclusive, and hence, to test the
relationship in the context of the use of multimedia in
learning, the following hypothesis is postulated.
H2: There is a positive significant impact of perceived ease
of use on perceived usefulness in multimedia-based learning.

E. The Linkage between Subjective Norm and Attitude
towards Use
Minton et al., (2018) studied the behavior and motivation
related to sustainable consumption in Japan, France, and the
United States of America, and found that SBN has an impact
on ATU and indicated that the country’s pragmatism and
cultural values had roles to play on the SBN [37]. There are
several other studies that have linked SBN and ATU in
various contexts of technology usage in the workplace (e.g.,
[14], [16], [38]-[40]). However, much has to be done in the
context of use of multimedia in learning, and hence, the
following hypothesis is postulated.
H5: There is a positive significant impact of subjective
norms on attitude towards the use of multimedia in learning.

C. The Linkage between Perceived Ease of Use and
Attitude towards Use
The PEU and attitude towards use (ATU) had a good
correlation according to the study undertaken using the
students of psychology (n = 1791) [27]. In another study
using purposive sampling (n = 70) in Jakarta in the context of
online fashion products and found that the ATU of the online
purchase was significantly influenced by the PEU [28]. van
Deventer et al. (2018), applied the Technology Acceptance

F. The Linkage between Perceived Usefulness and
Intention to Use
Al-Okaily et al. (2020), studied the relationship between
PRU and intention to use (INU) in the context of e-learning
during the COVID-19 pandemic using 587 records, on the
use of technology in universities and found that PRU had a
positive relationship with INU [13]. Abdullah et al. (2016),
collected data from 242 undergraduate students in the UK
and tested the TAM for its relevance in the usage of
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e-portfolios to improve students’ learning [1]. The results
indicated that PRU was a significant predictor of INU. There
are several such studies with similar results (e.g., [41]-[43]).
While these studies establish the relationship between these
two variables, there are also studies that have found that these
two variables are not significantly associated with each other.
For instance, Lee et al. (2005), found that there was no
significant relationship between PRU and INU in the context
of internet-based learning (n = 544) [44]. In another study,
Tahar et al. (2020), applied regression and path analysis
techniques to test the relationship between PRU and INU
using a sample size of 126 government employees in
Indonesia and found that PRU did not affect INU [45].
Al-Emran et al. (2020), also proved that PRU did not have a
significant impact on INU using data collected from 273
postgraduate students in a British university in Dubai [9].
Ismail (2016), using a sample of 92 respondents which
included lecturers, students, and employees from AKI
University, Indonesia, also proved that these two variables do
not have a significant association with each other [46]. As the
decision on whether these two variables are significantly
related or not is inconclusive, the following hypothesis is
postulated to test the relationship in the context of multimedia
usage for learning in higher education.
H6: There is a positive significant impact of perceived
usefulness on intention to the use multimedia in learning.
G. The Linkage between Subjective Norm and Intention
to Use
Trafimow and Finlay (1996) studied 30 behaviors of
employees and found that SBN had an impact on the INU
system [47]. Kashif et al. (2016), based their research on
psychosocial theory and conducted research with a sample
size of 484 managers in Pakistan working in the banks and
telecom sectors [48]. The study revealed that SBN had
control over the INU. Ursavaş et al., (2019), through a
sample size of 324 pre-service and 517 in‐service teachers
proved that INU the computer was influenced by the SBN
significantly [49]. Dalila et al. (2020), studied environment
friendly usage with a sample size of 320 respondents in
Malaysia and found that SBN and INU were correlated
significantly [26]. There are several other studies that have
correlated SBN and INU in various contexts of technology
usage in the workplace (e.g., [7], [28], [50], [51]). In contrast
to these studies, there are also studies that claim that these
two variables are not significantly related. For instance, Teo
(2011) using data of 592 teachers from schools in Singapore
found that SBN had no impact on INU in the context of
teachers’ usage of technology in promoting learning. In
general, as the decision on whether or not SBN has an impact
on INU is inconclusive, the following hypothesis is
postulated [52].
H7: There is a positive significant impact of subjective
norms on the intention to use multimedia in learning.
H. The Linkage between Attitude towards Use and
Intention to Use
Teo (2018) using data of 592 teachers from schools in
Singapore in the context of technology usage in education
found that ATU had a significant impact on INU [53].
Buabeng-Andoh (2020) in the context of students’ intention

to use mobile learning found that ATU had a significant
impact on ATU through a sample size of 487 university
students [21]. Al-Emran et al. (2020), using a sample size of
273 postgraduate students from the British University in
Dubai proved that ATU was a significant predictor of INU
[9]. Gultom (2020) studied the behavior of e-government
services in Indonesia (n = 419) and found that ATU
significantly influenced INU. Purwanto and Tannady (2020)
studied the behavior of students towards online learning
using a sample size of 107 students from the University of
Jakarta, selected based on simple random sampling [54]. The
study revealed that ATU was a significant predictor of INU.
While there are several such studies that relate the ATU and
INU in e-learning in general (e.g., [21], [33], [34], [46]), not
many of them are specified in the context of
multimedia-based learning, and hence, the following
hypothesis is postulated.
H8: There is a positive significant impact of attitude
towards use on intention to use the multimedia in learning.
I. The Linkage between Intention to Use and Actual
System Use
While INU may create the need for actual system use
(ASU), it need not necessarily end with the system use
because there are other barriers to be overcome by the user.
The barriers could be in the form of cost-effectiveness,
convenience, availability, personal reasons, etc. There are
research studies that have a found positive significant
relationship between these two variables, and at the same
time, there are studies that have found that these two
variables are not related significantly. Singh and Sinha (2020)
conducted research on the applicability of TAM in the
context of mobile wallet technology using a sample size of
315 Indian merchants by an online survey method and found
that the mediation effect of trust had a significant role to play
in the association of INU and ASU [55]. Purwanto and Loisa
(2020) used a sample size of 137 mobile banking users in
Indonesia to study the technology adoption of m-banking
customers and found that INU and ASU were significantly
and positively related [56]. Chang and Cheung (2001), using
a sample size of 255 part-time MBA and diploma students
from two universities in Hong Kong based on stratified
random sampling proved that INU had a positive significant
relationship with ASU [23]. In direct contrast to these studies,
Nadlifatin et al. (2020), performed a comparative study
between Indonesia (150) and Taiwan (n = 167) in the context
of the use of blended learning systems by university students
and found that in both the countries, INU did not significantly
impact ASU [57]. In another case, Elbanna (2010) conducted
an interpretive case study of earlier research studies and
argued that the linear straightforward relationship between
INU and ASU is a fundamentally flawed, and complex
ramification of system configuration and the business
process does not guarantee INU leading to ASU [34]. Thus,
to add to the body of knowledge in the study of the
association of INU with ASU, the following hypothesis is
postulated.
H9: There is a positive significant impact of intention to
use on actual system use of the multimedia in learning.
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III. RESEARCH METHODOLOGY
A. Research Design
The positivist paradigm with a quantitative approach
forms the basis of the research design. A Questionnaire
survey is used for data collection. The respondents to the
survey are students from The Public Authority for Applied
Education and Training in Kuwait. Ethical permission for
data collection has been obtained from the concerned
authorities. Voluntary participation in the survey through
Google Forms was the mode of participation of the
respondents. To meet local requirements, Google Forms
were made available both in English and Arabic languages.
Convenience sampling has been the sampling method. The
structural equation modeling (SEM) technique was the tool
used for analysis.
B. Sample Design
Non-probability-based convenience sampling is used in
this research on the condition that there are at least five times
the manifest variables of study as the sample size [58]. In this
research, the sample size of 206 was found to be adequate to
meet the standard criterion. The unit of analysis is the student
in Public Authority in Applied Education and Training and
Kuwait University, both located in Kuwait. Both of these
colleges use multi-media-based learning, and hence they
were chosen. Students were emailed the link of the Google
form having the self-administered questionnaire and 206
usable filled questionnaires were obtained (response rate
56%).
C. Questionnaire Development
The questionnaire development and validation were as per
the standard procedure and comprised two parts: the
demographic information of the respondents (gender, age,
and qualification), and the quantitative data collection items
on the Likert 5-point scale (5- strongly agree; 1- Strongly
disagree). The item development involved two parts. First, all
the standard scales available were used with minor
modifications to suit the settings of this research, and missing
items were added to the main dimension. Modifications were
necessary because the standard scales were used in contexts
such as e-learning, educational technology, mobile learning,
online purchase, etc. During the selection of these items, only
those scales which had proved validity and reliability were
chosen. To ensure that these modifications did not affect
reliability and validity measures, confirmatory factor analysis
(CFA) has been carried out using a pilot sample of 35
students who were not part of the primary data collection.
The dimensions, contributing authors, description, and the
sample item are given in Table II.

Subjective
norm

[16]; [30],
[29], [41],
[51], [54],
[60], [61]

Attitude
towards use

Intention to
use

[20], [35],
[36] [62],
[63], [64],
[65], [66]
[2], [67],
[68], [69].

Actual
system use

[26]; [56],
[70], [71].

improved through the
use of technology.
It is the belief about
the approval or
disapproval by most
people about a
particular behavior. It
is also related to the
approval/disapproval
of behavior by the peer
group and people of
importance.
It is the positive or
negative feelings
about using a
system/technology.
It is the drive to use a
system/technology.
It is the degree to
which actually the
system/technology is
put to use.

academic
performance.
Most people who
are important to
me think that the
use of multimedia
is beneficial to
learning.

I will be benefitted
from the use of
multimedia-based
education.
I intend to use
multimedia in
learning.
I frequently use
multimedia in
learning.

IV. ANALYSIS AND DISCUSSION
A. Measurement Model
The measurement model (Fig. 2) provides the reliability
and validity aspects of the model. The Cronbach's alpha (0.7
to 0.8) indicates that the reliability of the data has a moderate
level of acceptance value (Table III) (Cut off = 0.6; [4], [72]).
The composite reliability (0.8 to 0.9) indicates moderate to
high-reliability values [55], [73]. The factor loading confirms
the convergent validity and the values above 0.6 indicate an
acceptable effect of the factors [15], [60] (Table IV). The
discriminant validity (a measure of the validity of the
instrument used for measurement) is also in the acceptance
range. To ensure discriminant validity, the square root of
average variance extracted (AVE) of a construct was
compared with the correlation of the construct with the
remaining constructs. It was found that the square roots of
AVE of all the constructs were greater than the correlation
values of each of the construct with the other constructs;
hence, ensuring that the instrument has the desired validity
(Table V). Further, the R-squared value of the endogenous
variable is a measure of the goodness of the model fit. In the
present case, the R-squared values range from 0.1 to 0.5,
which indicates that the endogenous variables explain 10 to
50% of the variances observed in the analysis. In other words,
10 to 50% of the influences of the independent variables on
the dependent variables are explained through the model. The
cut-off value of the R-squared value is 0.1 [4], [62], and
hence the model fit is adequate.

TABLE II: DIMENSION, REFERENCES, DESCRIPTION, AND SAMPLE ITEM
Dimension
References
Description
Sample item
Perceived
[6], [8],
It is the degree of
Learning to
ease of use
[43], [48],
effortlessness in the
operate the
[49], [52]
use of the system.
multimedia used
in the education
system would be
easy for me.
Perceived
[12], [23],
It is the degree to
Using multimedia
usefulness
[25], [27],
which task
in learning will
[31], [37];
performance can be
improve my

TABLE III: RELIABILITY AND VALIDITY
Cronbach's
Composite
Average Variance
Alpha
rho A
Reliability
Extracted (AVE)
Actual
system use
Attitude
towards
use
Intention
to use
Perceived
ease of use
Perceived
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0.69

0.76

0.82

0.60

0.65

0.66

0.81

0.59

0.71

0.73

0.84

0.63

0.82
0.79

0.82
0.79

0.89
0.88

0.74
0.70
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usefulness
Subjective
norm

0.79

0.81

0.87

Legend: ASU = Actual system use; ATU = Attitude towards use; INU =
Intention to use; PEU = Perceived ease of use; PRU = Perceived usefulness;
SBN = Subjective norm

0.70

TABLE IV: FACTOR LOADINGS
ASU
ASU1

0.85

ASU2

0.83

ASU3

0.62

ATU

ATU1

0.82

ATU3

0.76

ATU2

0.72

INU

INU2

0.84

INU1

0.80

INU3

0.74

PEU

PRU

SBN

Fig. 2. Measurement model.

PEU3

0.87

PEU1

0.86

PEU2

0.85

PRU1

0.85

PRU3

0.84

PRU2

0.82

SBN2

0.85

SBN3

0.83

SBN1

0.82

B. Structural Model
The structural model and hypothesis testing results are
shown in Fig. 3 and Table VI. In this research, there were
nine direct hypotheses, which were tested to extend the TAM
with respect to the multi-media technology acceptance in
higher education. Among the nine hypotheses being tested,
six were supported and the rest were rejected. Thus, the
following is the Extended Technology Acceptance Model
(Fig. 4) in multimedia-based learning.

Legend: ASU = Actual system use; ATU = Attitude towards use; INU =
Intention to use; PEU = Perceived ease of use; PRU = Perceived usefulness;
SBN = Subjective norm
TABLE V: DISCRIMINANT VALIDITY
ASU

ATU

INU

PEU

PRU

ASU

0.78

ATU

0.62

0.77

INU

0.69

0.58

0.80

PEU

0.29

0.32

0.36

0.86

PRU

0.35

0.42

0.33

0.70

0.84

SBN

0.36

0.39

0.30

0.36

0.43

SBN

Fig. 3. The structural model.
0.83

Perceived
usefulness

Perceived
ease of use

Intention to
use

Attitude
towards use

Actual system
use

Subjective
norm
Fig. 4. The hypothetical model.

H1: SBN -> PEU

TABLE VI: HYPOTHESIS TESTING
Original Sample (O) Sample Mean (M) Standard Deviation (STDEV)
0.36
0.37
0.07
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T Statistics (|O/STDEV|) P Values Hypothesis
Supported
5.42
0.00
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H2: PEU -> PRU
H3: PEU -> ATU
H4: PRU -> ATU
H5: SBN -> ATU
H6: PRU -> INU
H7: SBN -> INU
H8: ATU -> INU
H9: INU -> ASU

0.70
0.02
0.30
0.26
0.08
0.06
0.53
0.69

0.70
0.02
0.30
0.26
0.08
0.07
0.52
0.70

0.05
0.10
0.09
0.09
0.08
0.08
0.08
0.04

13.28
0.20
3.21
2.99
1.04
0.79
6.82
15.93

V. FINDINGS AND SUGGESTIONS TO TECHNOLOGY
MANAGERS
ETAM is the result of this research, and the findings have
led to implications in the form of suggestions to the
technology managers of Higher Education in general, and the
technology managers of Higher Education in Kuwait in
particular.
1) This research has mainly focused on the missing element
of TAM in the context of multimedia technology
adoption in higher education. The literature review
clearly indicated that one of the important missing
elements in TAM was SBN. SBN becomes a significant
dimension in the acceptance of technology, say
multimedia in learning, by the students as they are subject
to learning in an environment where their decisions on
technology acceptance are subject to the influence of their
surroundings. The influencing factors could be triggered
through their interaction with teachers, fellow students, or
any individual or group whom they consider important to
them. In fact, their whole behavioral response to a
situation could be governed by their opinion about how
society may feel about their choice of a particular type of
behavior. Student behavior has a cultural aspect
associated with it and it can vary from country to country.
In a country like Kuwait which has a culture of
collectivism, it has been proved by several researchers
(e.g., [9], [10], [67], [70], [74], [75]), that their decisions
are strongly influenced by their surroundings.
Hypothesis testing has revealed that the SBN has direct
influences on both PEU and ATU. This outcome is in
alignment with the findings of a group of researchers (e.g.,
[6], [16], [50], [59], [60], [76]). This revelation makes the
point imperative that to promote multimedia-based learning,
measures are required to influence the first layer of the
educated community, and those who are at the helm of affairs
in the social, political, and cultural domains about the role
multimedia-based educational technology can play in
transforming the lives of the students and make them realize
how it can make the learner self-dependent, reduce the
teacher control in learning, and shift the role of teachers only
as the facilitators to learning. Among the students, SBN is
operative at both its dimensional level. The first is the
descriptive norm, which is connected directly to the activities
in which the group that can influence them is involved. So,
the higher the involvement of the teachers and the
administrators with multimedia-based learning, the higher
will be the inclination of the students towards it. The second
is the social norm, which refers to the perceptions about the
opinions of other people. For instance, if there are
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story-telling sessions by the senior students about how they
could easily learn a complicated subject through multimedia
technology, it could instantly motivate a novice to follow the
senior’s path. It is clear through this research that the success
of multimedia technology in learning is to a great extent
based on the extent to which the SBN of the students could be
influenced by the managers of the educational technology in
higher education.
2) The PEU has a positive significant relationship with PRU
of the multimedia learning; however, PEU has no
significant impact on the ATU. At the same time, the PRU
has a significant positive relationship with ATU. These
findings are in alignment with that of a group of earlier
researchers (e.g., [20], [62], [71], [77], [78]), but are in
contradiction to the findings of another group of
researchers [23], [31]. One of the reasons for this could be
that these studies were in different contexts of technology
usage as well as in different geographic locations. The
outcome implies that PRU holds the key to the
development of a student ATU in the same way as the
SBN. The managers of multimedia technology should
thus focus on the usefulness of multimedia in learning.
The students must perceive that learning through
multimedia would be useful to them in several ways, such
as - saving time, longer retention of knowledge gained,
easy recall of the knowledge, and mainly promoting
innovativeness and creativity of the students, and
preparing them to apply the knowledge gained in real-life
situations. If this can be achieved by the technology
managers, then the students would develop a positive
attitude towards the usage of multimedia technology in
learning.
Going by the very well proven Theory of Planned
Behavior [5], belief forms the antecedent of attitude,
according to which the students should believe that
multimedia technology would benefit them and only then
they develop a positive attitude towards using it. Alsabawy et
al. (2016) [14], have found that in the context of the
e-learning systems, there are four major dimensions that can
have a significant influence on the PRU of the system namely, system quality, IT infrastructure, information quality,
and service delivery quality. It is worthwhile to pay attention
to all these four antecedents of PRU so that the students
develop the positive ATU in multimedia usage. System
quality is perceived by the user in terms of parameters such as
response time, accessibility of the information, reliability of
the information retrieved, flexibility that can be provided to
the learner, and the comfort the learner feels during the usage
of the multimedia. IT infrastructure refers to the base
foundation that the system can provide for learning through
multimedia technology. The IT infrastructure that supports
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multimedia should be very handy to the students in receiving,
sharing, and exchanging it with their peer group. Information
quality refers to the objectivity, reliability, accuracy, and
ability to remain state-of-the-art. Finally, service delivery
forms the central issue in multimedia-based learning, as it has
to share part of the load of the teacher and make the student
capable of being an independent learner. The true measures
of service delivery are in terms of timeliness, receptiveness,
fairness, and readiness to serve when it comes to
multimedia-based learning. These four antecedents of PRU
should remain the focus of the technology managers of
multimedia-based learning to make it effective.
3) The third revelation of this research is the confirmation of
the positive and significant relationship of the ATU with
INU, which is in agreement with the findings of earlier
researchers in many different contexts as mentioned
before (e.g., [7], [17], [74]; [63], [79], [80]). As ATU is a
significant contributor to the formation of the INU, the
multimedia-based learning, technology managers need to
consider the motivators as well as barriers towards the
positive attitude building seriously to make
multimedia-based learning effective. Research studies
have shown that some powerful motivators of system use
are - personal interest to use technology, the ability of the
students to take on intellectual challenge, standardized
content, flexibility in timings, ease of use, comprehensive
content, high quality of knowledge resources, reliable
information, real-life case studies, application-oriented
learning material, interactive mode of learning, and
supportive infrastructure; whereas, the barriers include
poor accessibility, lack of ability to create interest in the
course, poor instructional design, outdated material, and
poor quality of audio-visuals [64], [72], [81], [82]. The
technology managers may take appropriate measures to
strengthen the motivating factors and alleviate the
barriers to the extent possible to make multimedia-based
learning more effective.
4) Finally, the research has also confirmed the positive and
significant linkage between the INU and ASU, and the
result is in alignment with earlier studies in other contexts
(e.g., [70], [71], [83], [84]), but it also contradicts the
earlier findings of researchers (e.g., [26], [56], [58], [85]).
The general perception is that INU may lead to ASU,
which need not necessarily be true, because other
constraints may prevent the students to use multimedia
despite the best intentions to use it, e.g., poor connectivity
and hence loss of interest, cost ineffectiveness, cultural
barriers, lack of time, lack of support from parents, lack
of training, personal issues, behavioral issues, etc.
However, in this research, it is revealed that intention to
use has an impact on actual system use. So, the students
who have developed an intention to use multimedia-based
learning technology have in most cases ended up using it.
The implication to the technology managers of
multimedia-based learning is thus clear that they need to
create an environment that would develop an INU in the
minds of the students by considering its antecedents,
which include - subjective norm, perceived ease of use,
perceived usefulness, and attitude towards use. If the
education providers create an environment congenial to

foster the antecedents of intention to use it is more likely
that the students may make multimedia-based learning an
inseparable part of their learning process.

VI. THEORETICAL IMPLICATIONS
The TAM has been severely criticized for its
over-emphasis on cognitive aspects and lack of consideration
of the emotional, social, human, and psychological aspects of
behavior [42], [61], [65], [68]. This research has integrated
the human and social aspects of behavior in the acceptance of
newer technology and contributed to the Extended
Technology Acceptance Model (ETAM) for use in the
context of multimedia-based learning. The TAM can move
towards its completeness when it addresses the
aforementioned criticism, and this research is a contribution
in that direction. Identification of subjective norm as an
antecedent to both the perceived ease of use and attitude
towards use has been through a well-grounded theory. Peer
group is the major influential factor among the students, and
it is an inherent component of the subjective norm, which has
been also established by earlier researchers (e.g., [66], [68],
[69], [86]). Further, teachers are the main sources of
references to the students, and they are considered as
important as they not only introduce the students to the
courses but also, prepare them to delve deep into the course
even to the extent of performing independent research in the
subject area. So, the subjective norm added as an antecedent
to the TAM gives a sense of completeness to the model in the
context of multi-media-based learning. Thus, the ETAM
makes justice to some extent in finding the factors which
decide the system use.

VII. PRACTICAL IMPLICATIONS
Identification of the antecedents of actual system use in the
context of multimedia-based learning in higher education is a
significant contribution in the sense that it provides clear-cut
implications to the technology managers on the specific
factors, which need to be fine-tuned to make the technology
used more effective. In this research, empirically tested
hypotheses provide concrete evidence for the establishment
of linkages between the two factors under consideration. The
managerial implications drawn in this research are significant
because they are evidence-based. It has been identified that
subjective norm is one of the most critical factors which may
lead to the actual system use because it has an impact on both
the perceived ease of use and the attitude towards use.
Further, it was revealed that the perceived ease of use also
has an impact on attitude towards use which provides support
for earlier research (e.g., [87]-[91]). Thus, the subjective
norm not only impacts attitude towards use directly but also
produces an indirect impact through perceived ease of use
and perceived usefulness. Practical implications can be tried
by the technology managers of multimedia-based learning, as
they are based on the proven success stories in other contexts
of technology acceptance and their relevance to the current
situation has also been explored.
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VIII. CONCLUSION
This research is very timely as multimedia-based learning
is making an impact in the educational scenario around the
globe. There is a need to elicit information about the
acceptance of this mode of learning so those policy decisions
may be made by the technology managers to enhance its
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resources in multimedia-based learning at higher educational
level [40]. So, all the stakeholders in higher education are
keen on the effectiveness of multimedia-based education.
In this research, an attempt has been made to extend the
TAM by considering the impact of the subjective norms
which was the missing element of the model. The proposed
model was tested using a sample obtained from the students
of higher education in Kuwait for the testing of nine
hypotheses. The result was the Extended Technology
Acceptance Model which has empirically proved that
subjective norm has an impact on both the perceived ease of
use as well as attitude towards use and this has been the basis
for drawing the practical implications. ETAM can act as the
basic model to test the effectiveness of multimedia-based
learning and identify the critical dimensions which are
responsible for the effectiveness of multimedia-based
learning in terms of actual system use.
The data collection for this research was through
convenience sampling, and hence, the generalization has its
limitations. Nevertheless, the systematic research
methodology adopted in this research and the effective use of
bootstrapping to extrapolate the data has taken the measure to
compensate for this limitation to the extent possible. Future
researchers may adopt probability-based sampling methods
to make this research more robust. The ETAM can be tested
further, and newer variables may be added if they are relevant.
This research is purely quantitative as it is basically an
empirical study and there is scope to extend the research
further by adopting a mixed-methods approach. Finally, all
the generalizations are based on the data collected in Kuwait,
and the model may have to be tested across the different
countries to make it more robust.
“The final proof of the pudding is in the eating”, and the
final test of multimedia-based learning is in the form of actual
use of the system. If the students make productive use of the
multimedia-based learning system, the purpose stands
fulfilled. ETAM provides the linkages of the system used
with its antecedents, and while theoretical implications add to
the body of knowledge the practical implications can be
made use of by the technology managers of
multimedia-based learning. In a country like Kuwait, the use
of multimedia-based learning is relatively new in comparison
to western countries, and research of this nature may pave the
way to the success of innovative pedagogies.
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