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Abstract

This study aims to investigate the role played by academic discipline differences in terms of their influence on the acceptance of
video technology being used for educational purposes by higher education students. The research model was based on Technology
Acceptance Model in which academic discipline (hard, pure, soft, applied) was involved as a moderator variable.

Data were collected from 240 students using a questionnaire on which the partial least-squares structural equation modelling and
the Henseler's multi-group analysis were used to compare differences among academic discipline-groups. In summary, results show
that the degree of importance attached to perceived usefulness, perceived ease of use and attitude toward video use when students
explain the intensity of their instructional video usage differs between hard/soft, and pure/applied academic disciplines. In the case
of hard-pure subjects (e.g. natural sciences) and hard-applied subjects (e.g. engineering or computer science) the intensity of video
usage, as a learning resource, is mostly determined by the students' expectations in relation to the effortlessness (or otherwise)
of learning with videos. In the case of soft-pure subjects (such as sociology) and soft-applied subjects (such as law and business
studies) positive/negative feelings associated with video usage also play an important role in the intensity of video usage as a learning

resource. The degree to which a student believes that using videos would enhance his or her learning has a stronger influence on the

intensity of video usage in the case of soft-pure subjects than in the case of soft-applied subjects.
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1 Introduction

Video as a web-based multimedia educational device is
used in a wider and wider scope in higher education, on
the one hand we can thank that to the development of
video technology, on the other hand to the development of
Internet and multimedia player devices.

Nowadays numerous institutions offer the educational
material in video format on the Internet for their students.
These are available to the students at any time, and any-
where. Integrating video technology into education is
a serious challenge to the institutions and their professors
and lecturers, so the assessment of applying educational
videos has become inevitable.

Most of the research which has targeted assessment of
technology acceptance on the part of students has been

based on the Technology Acceptance Model (TAM).
This model describes the interrelation among the deter-
mining factors of the technology in use. Its usability has
been confirmed by numerous studies and it was applied in
various samples and fields, including the explanation of
using videos (Donkor, 2011; Lee and Lehto, 2013).

The current research was conducted at a university in
Hungary where, besides the face-to-face lessons, lecture
videos are also available for the students. The research
aims to assess those factors which emerge using videos by
students and discover the probable differences among the
academic disciplines regarding the interrelation of these
factors. This kind of analysis on discipline branches has not
been typical among studies applying acceptance model.
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2 Literature review and research model

2.1 The Technology Acceptance Model

The most widely used model for the explanation of stu-
dents' technology use is the Technology Acceptance
Model associated with the name of Davis (1986).

According to the original model, the user attitude has
a direct influence on the usage of a new information sys-
tem, the aim of which is to measure the acceptance on the
part of the system user. This attitude toward using is deter-
mined by another two variables: perceived usefulness and
perceived ease of use.

Later research confirmed that perceived ease of use,
beside its effect on attitude, has a direct effect on perceived
usefulness as well (Davis et al., 1989; Sumak et al., 2011;
Venkatesh and Davis, 2000). The definitions of TAM-
constructs are the following: "Attitude refers to the degree
of evaluative effect that an individual associates with
using the target system in his or her job" (Fishbein and
Ajzen (1975) as cited in Davis' (1986:p.25) work).

"Perceived usefulness is defined as the degree to which
an individual believes that using a particular system would
enhance his or her job performance" (Fishbein and Ajzen
(1975) as cited in Davis' (1986:p.26) work).

"Perceived ease of use is defined as the degree to which
an individual believes that using a particular system would
be free of physical and mental effort." (Fishbein and Ajzen
(1975) as cited in Davis' (1986:p.26) work).

Later studies confirmed that perceived usefulness and
perceived ease of use affect the model not only indirectly,
but also directly (Davis et al., 1989; Sumak et al., 2011;
Venkatesh and Davis, 2000) (Fig. 1).

Over the past thirty years, the extent of research based
on the model has grown (Scherer and Teo, 2019). With the
appearance of technologies that could be transferred to
different contexts (Scherer et al., 2019) and thus acquire
new uses (such as the Internet, e-mail, digital libraries,
electronic commerce, internet banking, on-line learning)

Fig. 1 Correlation of TAM factors (note: PU = Perceived Usefulness;
PEU = Perceived Ease of Use; A = Attitude; U = video Usage)
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TAM was a key model for examining why people accept
or refuse a given technology in a given context (Granié¢
and Marangunic, 2019).

As regards the educational technology research TAM
and its extensions have up to now been the most frequently
used model (Grani¢ and Maranguni¢, 2019). It is still
viewed as having great potential in acceptance research
(Valverde-Berrocoso et al., 2020).

In educational settings the aim is to understand stu-
dents' behaviour with the help of the model, using any
new Information and Communication Technology, with
the aim of supporting the process of learning, teaching
and assessment.

In the course of its application in Education a wide range
of contradictory or inconsistent results occur because TAM
has been used in different learning domains, with differ-
ent learning technologies, and with different types of users
(from different cultures) (Grani¢ and Maranguni¢, 2019;
Scherer and Teo, 2019).

To resolve this issue, meta-analysis and systemic
reviews of existing research can be used on the one hand;
on the other hand, we can compare the results for different
learning domains, technologies, or user types by introduc-
ing so-called moderator variables.

2.2 Moderator variables in Technology Acceptance
Model

One part of the recently carried out TAM studies
focused on extending the model by further variables
(Al-Emran et al., 2018; Murillo et al., 2021; Scherer and
Teo, 2019). By involving further variables, the explana-
tory power of the basic model can be improved. These
variables can be placed into four groups (Al-Emran et al.,
2018; King and He, 2006):

1. External variables (prior factors), which predict per-
ceived usefulness and perceived ease of use.

2. Mediator variables, which can be created within
TAM basic variables, they are generally factors from
other theories/models.

3. Moderator variables (Contextual factors), which
have controlling / moderating impact on the relations
generated among the core TAM-variables.

4. Consequent variables, which appear in the model as
a result of the system usage.

In the acceptance model of education research, the
most frequently presumed and investigated moderators
are gender (Ahmad et al., 2010; Arenas-Gaitan et al., 2010;
Kim, 2010; Okazaki and Renda dos Santos, 2012; Ong and
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Lai, 2006; Padilla-Meléndez et al., 2013; Tarhini et al.,
2015; Terzis and Economides, 2011; Umrani and Ghadially,
2008; Zogheib et al., 2015); age (Ramirez-Correa et al.,
2015; Tarhini et al., 2015), experience (Al-Gahtani, 2016;
Alharbi and Drew, 2014; King and He, 2006), user-type (for
example undergraduate / graduate students), and technolo-
gy-type (for example e-learning system / technology / tool)
(Pan et al., 2005; Sumak et al., 2011; Yousafzai et al., 2007).

As shown in the previous paragraph, the most frequently
applied variables are all individual factors and technological
factors. Only one educational acceptance study was found,
which investigates the moderator effect of academic dis-
cipline. Orji (2010) applied the breakdown of Engineering
faculty / Art & Science faculty / Social Science faculty and
concluded that the technology use and technology accep-
tance of the three groups are different. This indicates that
academic discipline is an important moderator variable
within the investigation of technology acceptance.

2.3 The role of academic discipline

Numerous research results support the theory that aca-
demic discipline influences the affective characteristics
and the behaviour of people (Elchardus and Spruyt, 2009;
Kuo et al., 2014; Mastekaasa, 2005; Postareff et al., 2007;
Zakrisson and Ekehammar, 1998).

In this research, the subdivision of academic disciplines
by Biglan (1973) was used. It applies four disciplinary
quadrants which are determined by two classifications.
One dimension is hard/soft which refers to "the degree to
which a paradigm exists" (Biglan, 1973:p.202). Hard disci-
plines have a greater consensus about principles than their
soft counterparts. The other dimension is pure/applied which
refers to "the degree of concern with application to practical
problems" (Biglan, 1973:p.202). Applied disciplines more
concerned about applications than pure disciplines.

Based on this the hard-pure quadrant contains for exam-
ple the natural sciences, while the hard-applied quadrant
does engineering and computer science. The soft-applied
quadrant includes law and business studies, while the soft-
pure quadrant does sociology.

2.4 The aim of the research and the subject of the
research
This study focuses on videos used in Higher Education as
new resources as applied by the individual for independent
educational purposes.

Our aim was to discover whether the core-TAM vari-
ables (perceived ease of use, perceived usefulness, and

attitude) determine video usage differently in the different
areas of academic disciplines. We expected the results to
help us make the teaching/learning process more efficient.

The research was carried out between the Spring
semesters of 2013/2014 and 2014/2015 among the students
of one university. The subjects of the research were the
registered students of the above-mentioned semesters who
during their course, in addition to traditional classroom
teaching, had free access to lecture videos. Thus, video
appeared as a new e-learning technology. The videos were
chronologically uploaded subject by subject on to the
Coospace learning management system (LMS) developed
in Hungary. The students could sign into the LMS after
identification. Since there were no keywords/tags, special
search was not possible; the students could see only the
date of the recording and the title of the lecture.

2.5 Research model
Based on the aim of the research, a research model was
created, shown in Fig. 2. The basic TAM relations: per-
ceived ease of use, perceived usefulness, attitude, and
video usage variables were assumed and the effect of aca-
demic discipline as a moderator was investigated with
regard to the total relations.
In our educational setting the TAM variables can be
defined as follows:
» Perceived ease of use is the strength of one's belief
that learning with videos would be free of effort.
It involves finding the videos within the LMS; find-
ing the video within a subject belonging to a given

Academic
discipline

Fig. 2 Research model (note: PU = Perceived Usefulness;
PEU = Perceived Ease of Use; A = Attitude; U = video Usage)



topic; the simplicity of navigation on the student's
own equipment within a video and the simplicity of
learning with the help of videos.

» Perceived usefulness is the strength of one's belief
that using videos will enhance his or her learning,
improve his or her learning performance. Usefulness
involves the applicability of videos, free from addi-
tional work as well as the sufficiency of the contents
of the videos for individual learning.

+ Attitude is the strength of one's favourable or unfa-
vourable disposition towards video use for learning.

* Video usage is the intensity of using videos as learn-
ing resources.

3 Research method

3.1 Data collection method, circumstances of data
recording

Data collection was carried out by self-completed online
questionnaire. The questionnaire was sent to the involved
students at the end of the 2014/15 semester (7 May 2015)
via email. A month later, for increasing the response rate,
a reminder email was sent. The questionnaire was avail-
able until September 2015 and was completed by 240 stu-
dents in total.

3.2 Question groups of questionnaire and content
validity

The questionnaire included three types of question groups.
For collecting the demographic and study data multi-
ple-choice questions were used (5 items), from which one
numeric- and four nominal-level variables were gained:
age (year), gender (male or female), course (daytime or
correspondence), academic discipline 1 (hard or soft), aca-
demic discipline 2 (pure or applied). The latter two vari-
ables identified types of subjects. Video use was measured
by a five-point scale. The possible responses varied from
"Not at all" (1) to "On a daily basis or more frequently"
(5). For measuring the perceived usefulness and perceived
ease of use, 3+3 items of Davis' (1989) scales were applied
while attitude was measured by 3 items of Fishbein and
Ajzen (1975) (as cited in Davis's (1986:p.93) work).

The indicators providing the content validity were
taken from earlier studies, as well as utilised many times
since. Thus, the measurement of latent variables was
accomplished by the application of reduced versions of
widely-used and verified scales.
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3.3 The sample

The received 240 answers did not include invalid ones
thus a 240-element sample was gained, which proved to
be able to set a research model.

3.4 Data analysis technique
As the first step of the data analysis, the sample was divided
into two groups based on the variable values of academic
discipline 1, then academic discipline 2. Partial least-
squares (PLS) path analyses were performed on the two
sub-samples. The path coefficients were tested by #-tests
using bootstrap distribution. Following this, the appropriate
PLS path coefficients were compared among the academic
disciplines by Henseler's PLS multi-group analysis (MGA)
method. During the bootstrap sampling, 5,000 generated
sub-samples and individual sign changes were applied.

The analysis was carried out using the SmartPLS 3 pro-
gram (Ringle et al., 2005), which allows the simultaneous
set up of PLS-path analysis and PLS-MGA.!

3.5 Outer model examination: reliability and validity

In order to examine construct reliability, the Cronbachalfa
measurement of inner consistency with 0.7 limit was used
(Cronbach, 1951) as well as composite reliability (CR) also
with 0.7 limit (Werts et al., 1974).

Based on the classification of Henseler et al. (2009),
content validity, convergent validity and discriminant
validity are examined. The assessment of convergent
validity was carried out with the help of average variance
extracted (AVE) based on the 0.5 criterion value, sug-
gested by Fornell and Larcker (1981). Discriminant valid-
ity was proved with the help of the AVE values based on
Fornell and Larcker criterion. Since, in the case of all vari-
ables, the square root of AVE values is greater than the
off-diagonal values, discriminant validity between vari-
ables is satisfactory (Fornell and Larcker, 1981).

4 Results and discussion

Fig. 3 presents the results of the structural model and in
Table 1 the results of Henseler's MGA, applied to the com-
parisons of the Academic discipline-specific path coeffi-
cients, can be seen.

1 During the modelling the estimate of the path coefficients was per-
formed by path coefficient weighting. The shoutdown condition of the
algorithm was reaching 300 iterations or lower factor value change than

among the iteration steps.
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Fig. 3 PLS results, Academic discipline: (a) hard, (b) soft, (c) pure, (d) applied (notes to Fig. 3 (a)—(d): 1. The explained variance (R?) is shown in the

circles, path coefficient on arrows, bootstrap results in brackets. 2. PU = Perceived Usefulness; PEU = Perceived Ease of Use; A = Attitude; U = video

Usage 3. * significant path coefficient at alfa = 0.05)

Table 1 PLS-MGA results notes: 1. PU = Perceived Usefulness;
PEU = Perceived Ease of Use; A = Attitude; U = video Usage;
2. * significant difference at alfa = 0.05)

hard-soft pure-applied
P P
PEU - PU 0.786 0.888
PEU- A 0.302 0.980*
PU-A 0.772 0.041*
A-U 0.119 0.889
PU-U 0.753 0.152
PEU-U 0.675 0.684

Inthe case of all four groups, moderate explanatory power
was achieved in relation to video usage (hard: R? = 0.451,
soft: R? = 0.435, pure: R? = 0.395, applied: R*> = 0.621).

On the basis of these results, it can be declared that in
case of hard subjects, perceived ease of use is the stron-
gest direct determinant of video usage, ("9 = 0.267,
p = 0.016), while in case of soft subjects, it is perceived
usefulness (b*M = 0.393, p = 0.046). In contrast to the
hard subjects, in case of soft subjects, the perceived ease
of use does not play a significant role in direct influence of
attitude (b*°" = 0.126, p = 0.430), furthermore the direct
effect of attitude to video usage is not significant, either
(bt =0.047, p = 0.836).

If we compare the path coefficients of groups of pure and
applied subjects it can be declared that in case of applied
subjects, the perceived ease of use is the strongest direct
determinant of video usage (b@Picd = 0.364, p = 0.027),
while in case of pure subjects, it is perceived usefulness
(b9 = 0.354, p = 0.014). In the case of pure subjects, the
perceived ease of use does not play a significant role in direct
influence of attitude (b® = 0.122, p = 0.239), furthermore
the direct effect of attitude to video usage is not significant,
either (™ = 0.078, p = 0.616). While in case of applied
subjects, the perceived usefulness does not play a significant
role in explanation of video usage (h“?ied =(.148, p = 0.296).

The other TAM relations all proved to be significant,
but in a single case the difference in path coefficients
between the pure and the applied group was noticeable.
The direct effect of perceived usefulness to attitude is sig-
nificantly stronger in case of pure subjects than in case of
applied subjects (p = 0.041). The students' positive attitude
toward video usage in — of pure subjects — video usage is
higher than in applied subjects.

Considering the indirect effects (the effect sizes are cal-
culated as the sum products of path coefficients), it is pos-
sible to determine which factor plays the most important
role in explaining the intensity of video usage.



In the case of hard subjects — which have high paradig-
matic development — the intensity of video use is mostly
influenced by how easy and effortless the video usage is for
students (0.267 + 0.227 x 0.257 + 0.656 x 0.581 x 0.257
+0.656 x 0.239 = 0.580), while in the case of soft subjects —
with lower levels of paradigmatic development — the inten-
sity of video use is mostly influenced by the positive/nega-
tive feelings related to the videos.

For both pure and applied subjects (where this dimen-
sion measures the degree of concern with applica-
tion), the intensity of video usage is influencing via
how easy and effortless the video usage is for students
(pure: 0.265 + 0.674 x 0.354 + 0.674 x 0.689 x 0.078
+ 0.122 x 0.078 = 0.548), applied: 0.364 + 0.469 x 0.337
+0.771 x 0.410 x 0.337 + 0.771 x 0.148 = 0.737).

5 Summary
The results of the study have numerous consequences
regarding the research and practice.

The data partially supports the theory that fundamental
TAM interrelations exist with regard to the use of instruc-
tional video in the Hungarian higher education environ-
ment. The TAM approach has been shown to be robust
and to have explanatory power. Between the different dis-
ciplinary categories the following differences have been
identified: in relation to explanations given for video
usage, it was found that those studying hard subjects men-
tioned perceived ease of use and attitude as mattering most
to them, whereas those studying soft subjects mentioned
perceived usefulness as playing the most important role.

The results were similar regarding the pure and applied
subjects. In explanation of video usage, in case of pure
subjects, perceived usefulness, while in case of applied
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