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Abstract

The Internet of Things (loT) is a modern phenomenon that is used in a variety of industries,
including intelligent transportation, smart cities, healthcare, games, and education. The use of IoT
applications to enhance the quality of higher education has become a crucial subject in the
discipline of teaching research. The objective of this research is to find out whether educational
institutions could incorporate higher education and the Internet of Things by utilizing the
technological acceptance model. For the purpose of achieving this, the University of Mosul was
chosen to identify the position of faculty members in this field. The study proposes a model
consisting of factors adopted from the TAM Theories. A quantitative approach has been used in
this study; the questionnaire has collected data from the research sample, and a random sample of
99 participants was selected. Data analysis was carried out using SPSS 26 and Smart Partial Least
Squares (SmartPLS4) packages. According to the findings of this research, the perception of
benefit is influenced by ease of use. In contrast, self-efficacy and facilitation conditions are
unchanged and do not affect behavioral intention to adopt the Internet of Things. The study
suggested the need to hold workshops and training courses for academic staff in the field of Internet
of Things applications.

Keywords: Adoption, TAM model, Internet of things 10T, Higher education institutions.

1. Introduction

One of the technologies is the Internet of Things, which has been widely used in recent times and
has contributed to a change in contemporary life; it can be used in many areas, such as education,
health, etc. [1]. The Internet of Things is defined as a set of Things (devices) that have the ability
to connect to the Internet in order to create communication and data transmission between them or
between them and between humans to execute a set of commands according to predefined rules
[2]. The Internet of things contributes to addressing many of the problems facing educational
institutions, both in the field of university administration and in the educational process itself.
Also, it contributes to reducing costs and improving performance. The adoption of 10T technology
in educational institutions has financial, psychological, and behavioral considerations. Many
studies have discussed the adoption of the Internet of things in the higher education sector in
developed countries. Still, as far as the researcher is aware, there is no study of the lIraqi
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environment, and the University of Mosul in particular tested the adoption of the Internet of things
by proposing a hypothetical model of TAM theory factors.

This study contributes to increasing the awareness of teachers at the University of Mosul about the
Internet of Things and its applications in the field of education, as well as the most critical factors
that affect its adoption and use, which will enable the university administration to enhance the
positive aspects and attempt to overcome the negative factors.

The study included five main axes: the first of which discusses the most important studies related
to the current study, The second axis presents the theoretical background and the concept of TAM
theory, as well as presenting the dimensions of the hypothetical model of the current study. The
third axis reviews the conceptual model and research hypotheses; the fourth axis presents the
research methodology and data collection demographic characteristics of the study sample, as well
as the data analysis and results of descriptive statistics for the dimensions of the study. The fifth
axis deals with the most important conclusions and future studies.

2. Literature Review

2.1 loT

The idea of integrating gadgets with integrated sensors, which enable them to connect at the same
time via an Internet interface, is what the Internet of Things is built on [4]. 10T connections require
an extensive network to facilitate communication between objects, machines, and inside-out
sensors, whereas standard Internet services enable communication and information sharing,
thereby connecting individuals [5]. 10T is conceptually described as the process of combining
network resources, brainpower, and smart things that communicate with consumers on their own
[6]. In terms of technical construction, it consists of three parts: hardware, infrastructure,
application, and services [7]. The Internet of Things (I0T), as a result, is a vast web made of actual
items like machines and sensors that provide standard communication between them and in distant
databases [8]. Additionally, loT gives customers access to remote management and control of their
electrical equipment, including security and lighting systems, heating systems, and other similar
systems, via their computers and mobile devices [9]. 10T may therefore do more than offer Internet
services; it can also interact remotely with machines and other objects. There are multiple
indications that the Internet of Things will change a number of businesses, including higher
education, especially universities [10]. Now, universities have an opportunity to lead the technical
development and innovation models for the 10T and to build the leaders of the 10T into the future.
2.2 10T in Education Institutions

l0T in education has been intertwined since 1999 when the Massachusetts Institute of Technology's
Auto-ID Centre initially put forth the idea [7]. The educational sector has seen a significant
upheaval thanks to 10T [11]. Administrators and academics in educational institutions are pushed
to modify their ways of thinking about instructing and educating the new student generations in
the era of rapid technological advancement. Additionally, there is more pressure on educational
institutions to modernize their teaching strategies and adapt to market technological changes[12].
In summary, educational institutions should refocus their strategy to improve education, learning,
and research operations through 1oT. Additionally, 10T can encourage learners to engage in active
listening and discussion with instructors, giving instructors the best opportunity to understand and
connect with learners [13]. I0T, for instance, can offer an interactive teaching English program
that caters to student peculiarities and develops their creative faculties. The Internet of Things has
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recently become one of the most familiar and popular expressions in various sectors, especially
the education sector, through which we can use Internet of Things solutions to automate and
monitor everything. The Internet of Things has a major role in improving the quality of the
educational process in general, and through it, the educational environment becomes more
intelligent and more connected.

In this field, the study in [33] aims to review the factors influencing the acceptance of the Internet
of Things in the field of education among bachelor’s students in Jordanian universities. The
purpose of this study is to propose a hypothetical research model based on the UTAUT theory to
test students’ acceptance of Internet of Things technologies. In the study[33], a questionnaire was
administered to 300 university students from various Jordanian universities, and PLS was used to
analyze the data collected. The study concluded that the proposed model for adopting Internet of
Things technology in education among Jordanian university students is accepted.

Another study of 10T adoption in higher education in Romania [34] also identifies and describes
the most important benefits and challenges related to the adoption of 10T in higher education. In
order to analyze the impact of 1oT adoption in the education environment, the authors propose an
assessment model based on six hypotheses, including their definitions and descriptions. They are
validated against the Romanian higher education system, as well as a set of survey data. Structural
equation modeling (SEM) is used in the study to validate the suggested model as well as to
determine how the adoption of the 10T relates to intra- and extra-university connectivity, attracting
additional resources, teaching and learning activities, data security and integrity as well as
education policies.

In general, the Internet of Things provides many tools through which buildings and classrooms
can be monitored; student attendance can be taken automatically, and this data can be analyzed
and sent to the departments and colleges in universities. The Internet of Things also enables
professors to access many educational materials and create interactive content with students
directly using smartphones. The Internet of Things helps education work more efficiently,
enhances the security of educational institutions, and monitors emergency incidents such as fires.

3. Conceptual Model and Research Hypothesis

3.1 Technology Acceptance Model (TAM)

Technology acceptance theory (TAM) is one of the most reliable and widely used theories in
testing individuals' intention to adopt a new technological innovation [36]. This theory was
developed by Davis in 1989. This theory aims to explain the behavior of beneficiaries towards new
technical innovations, test their behavior, and predict their intention to adopt these innovations.
This model is based on two important variables: Perceived Usefulness and Ease of Use. This theory
posits that individuals' acceptance of information systems is achieved through two main variables:
perceived usefulness and perceived ease of use [37]. TAM theory links the two variables
(perceived usefulness and ease of use) to the intention to adopt and use new technical innovations,
as it assumes that an innovation that is easy to use and individuals feel that using this technology
can contribute to improving their performance. Therefore, they will adopt this technology [38].
One well-known model that aids in simulating how people adopt and use new technology is the
Theoretical Background Technology Acceptance Model (TAM) [14]. From the consumer
perspective, The model relies on the factors that have an impact on behavioral intent to apply new
technologies [15]. Researchers typically employ this model to explain these actions and to identify
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the elements influencing the acceptance of technology; TAM is one of the most significant theories
that describe how people behave toward new technology. The TAM model's two fundamental
components and most crucial characteristics are perceived utility and ease of use. The researchers
in [16] identified perceived usefulness as the user's perception that making use of a given program
or system's capabilities will develop. The maturity of a person's expectations that utilizing a system
or program would be simple and easy is referred to as ease of use[17,18].

3.2 Conceptual Model and Hypotheses Development

Depending on the aforementioned, the conceptual model was proposed by the researcher, as shown
in Figure 1. The elements of the hypothetical research model that influence the intention to use
the Internet of Things will be covered in the sections that follow. The model includes five
dimensions (perceived usefulness (PU) and facilitating conditions (FC), self-efficacy (SE), and
ease of use (EU). Behavioral intention (BI) refers to an individual's expected or planned future
behavior to use and adopt a particular technology. It represents the expectation that an individual
may adopt a certain behavior in a specific situation [34]. Individuals' intentions toward their use
of the Internet of Things are affected by many factors, including those related to the nature of the
system and the users' ability to use it easily and conveniently. It is also affected by the level of
benefits that the user achieves from using these technologies [35].

H1

@ Hz .
H3 ;.

© .
<,

Figure 1. Conceptual model

The study's hypothetical model represents the factors that affect the intention to adopt loT
technology based on the Technical Acceptance Model (TAM). The factors are (Perceived
usefulness, Facilitating conditions, Self,-efficacy, and Ease of use). These factors were adopted
according to previous studies that adopted the same factors, as shown in Table 3. The factors and
hypotheses for each of them were explained. The variables mentioned above will be linked to
relationships that clarify their impact on the behavioral intention to adopt the Internet of Things,
as follows, respectively:

3.2.1 Perceived usefulness and behavioral intention of 10T

The definition of perceived usefulness as the extent to which a person thinks that using technology
will help to improve his or her ability to succeed at work [19]. Research reveals that perceived
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utility influences individuals' behavioral intention to use modern technology [20]. In light of this,
the following hypothesis can be put forward:

H1: PU has a positive influence of users Bl of 10T.

3.2.2 Facilitating conditions and behavioral intention of loT

Facilitation conditions are one of the variables that indicate an individual's belief in the existence
of both organizational and technical infrastructure that enables the utilization of technology [21].
Some studies have proven that the facilitation of the conditions has tremendous effects on an
individual's behavioral intentions [22,23]. Depending on the preceding, we suggest the following
hypothesis:

H2: FC has a positive influence on the Bl of 10T.

3.2.3 Self -efficacy and behavioral intention of loT

Self-efficacy generally means the ability of an individual to perform a particular job [18]. The
adoption of information technology by users is significantly influenced by self-efficacy [19].
Despite how crucial self-efficacy is in understanding the behavior of individuals, few studies have
paid attention to this [24]. Therefore, the hypothesis that follows can be put forward:

H3: SE has a positive influence on the Bl of 10T.

3.2.4 Ease of use and behavioral intention of 10T

The degree to which a user anticipates that new technology will enable them to complete their
tasks quickly is defined as perceived usability [25]. Numerous research indicate that perceived
ease of use influences the behavioral intent of several individuals to adopt information technology
[26,27]. The following hypothesis is put out in light of the aforementioned:

H4: EU has a positive influence on users Bl of IoT.

4 .Research methodology

This section presents the answers of the individuals surveyed regarding the study variables, as
well as testing the study hypotheses.
4.1 Research Design
The most recent study relied on the quantitative approach as the main approach. The survey method
and the scale were developed based on a set of scales used in a group of previous research and
shown in Table 1 to be suitable for the language of the research participants; the scale was
translated into Arabic, Using a pentagonal Likert scale.

Table 1. Research construct
Construct Items

Behavioral intention (BI)
Perceived usefulness (PU)
Perceived ease of use (EU)
Facilitating conditions (FC)

Self-efficacy (SE)

W W w w w

4.2 Data Collection
The research data were gathered using an electronic questionnaire distributed to a random sample

of the academic staff at the College of Administration at Mosul University through official social
media, and the number of participants was 99.

451



IHJIPAS. 37 (2) 2024

5. Data analysis and results

The data analysis process was divided into three parts, the first one was a description of the
demographic characteristics of the participants, the second part represented the test of the
measurement model, and finally the third part was devoted to testing the hypotheses [28]. The
analysis was performed using Smart-PLS 4 software. SmartPLS is one of the prominent software
applications for Partial Least Squares. The software has gained popularity since its launch in 2005,
not only because it is freely available to academics and researchers but also because it has a
friendly user interface and advanced reporting features [32].

5.1 Sample demographic
Table 2 shows that there is a convergence between the ratios of males and females in the research

sample. In terms of age groups, it is clear that the largest group is 31-40, with a percentage of
57.6%, which indicates that young people are the majority in the research sample. In terms of
experience, they scored the category 11-20 with the largest percentage of 36.4%.

Table 2. The demographic of the sample

Category Item Frequency Percentage
Male 48 48.5
Gender
Female 51 51.5
20-30 15 15.2
31-40 57 57.6
Age
41-50 19 19.2
Greater than 50 8 8.1
1-5 26 26.3
6-10 24 24.2
Experience 11-20 36 36.4
21-30 9 9.1
31-40 4 4

5.2 Description of the study variables

The analytical survey method was used to collect the opinions of the study sample represented by
academic staff at the University of Mosul. The questionnaire form represents the main tool in
collecting data from the study sample (99 lecturers), and clarity and simplicity were taken into
account in the wording of its paragraphs, which contributes to enhancing the ability of the study
sample to diagnose and measure the factors affecting their intention to adopt the Internet of Things
and responding to the questionnaire items through a five-way Likert scale. The questionnaire form
included three axes. The first related to the personal information of the study sample and included
(gender, age, and experience). The second axis dealt with questions related to the factors affecting
the intention to adopt the Internet of Things and included 15 questions related to the five
hypotheses of the study. Table 3 shows the questions related to the hypotheses and sources
adopted in preparing the questionnaire and its structural construction.

Table 3. Structural construction of the questionnaire and approved sources

Variables Questions Source
Demographic 1-3

Behavioral intention (BI) Bl1, BI2, BI3 [34]
Perceived usefulness (PU) PUL, PU2, PU3 [19]
Ease of use (EU) EUL, EU2, EU3 [26, 27]
Facilitating conditions (FC) FC1, FC2, FC3 [22,23]
Self-efficacy (SE) SE1, SE2, SE3 [24]
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The research variables of the questionnaire included questions related to the five research
hypotheses shown in Table 4. The total number of questions in the questionnaire was twenty. The
first three questions were related to personal data, while the rest of the questions were divided into
the five research variables. 5 Likert scale was used to measure the variables.

Table 4. Descriptive Statistics

S. Agree Agree Neutral Disagree S. Disagree

Count % Count % Count % Count % Count %
Behavioral intention (BI)

BI1 43 43.4 31 31.3 22 22.2 1 1.0 2 20 413 0.933

Var Mean  Stdv.

BI2 29 29.3 58 58.6 11 11.1 0 0 1 1.0 415 0.691
BI3 29 29.3 56 56.6 11 111 2 2.0 1 1.0 411 0.754
Perceived usefulness (PU)

PU1 27 27.3 59 59.6 10 10.1 3 3.0 0 0 411 0.698
PU2 16 16.2 62 62.6 20 20.2 1 1.0 0 0 3.94  0.636

PU3 20 20.2 56 56.6 16 16.2 5 51 2 20 3.88 0.860
Ease of use (EU)

EU1 30 30.1 47 47.5 14 14.1 8 8.1 0 0 400 0.881

EU2 43 43.4 49 49.5 6 6.1 1 1.0 0 0 435 0.644

EU3 33 333 47 475 14 14.1 5 5.1 0 0 409 0.822
Facilitating conditions (FC)

FC1 23 23.2 54 54.5 19 19.2 3 3.0 0 0 3.98  0.742

FC2 19 19.2 50 50.5 21 21.2 8 8.1 1 1.0 379 0.884

FC3 24 24.2 50 50.5 22 22.2 3 3.3 0 0 3.96 0.768

Self-efficacy (SE)
SE1 8 8.1 49 49.5 25 25.3 14 14.1 30 345 0.940

SE2 14 141 53 535 22 22.2 9 9.1 1.0 371 0.860
SE3 16 16.2 54 54.5 20 20.2 8 8.1 1 1.0 3.77 0.855

= W

Table 4 shows the frequency distributions, percentages, arithmetic means, and standard deviations
for the Internet of Things adoption indicators, as follows:

1. Behavioral intention (Bl): Table 4 indicates that the behavioral intention to adopt the Internet
of Things, which is represented by the variables (BI1 - BI3), gave a percentage of agreement of
the amount 87.9%, and this is reinforced by the value of the arithmetic mean (4.15), which is
significant, and with a standard deviation (0.691) of the highest percentage of the variables that
contributed to achieving the positivity of this dimension is the variable BI2, which It indicates that
| intend to use the Internet of Things in my work. The individuals surveyed in BI1 and BI3
indicated that the Internet of Things would achieve all expectations with successive standard
deviation percentages (BI1 = 0.933, B13=0.754).

2. Perceived usefulness (PU): Table 4 indicates that the perceived usefulness variable,
represented by the variables (PU1, PU2, PU3), produced an agreement percentage of 78.8%, and
this reinforces the value of the arithmetic mean of (4.11), and a standard deviation of (0.698).
The highest percentage of sub-variables that contributed to achieving the positivity of this
dimension is represented by the variable PU 2, which indicates that using the Internet of Things
will increase productivity.
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3. Ease of use (EU): Table 4 indicates that there is no perceived ease of use represented by the
variables (EU1, EU2, EU3), and this resulted in a percentage of agreement amounting to (93%) in
EU2 that showed there is a difficulties in applying loT in education, and this is reinforced by the
value of the arithmetic mean, which is (4.35) and with a standard deviation (0.644).

4. Facilitating conditions (FC): in Table 4, the result show that the facilitating conditions
represented by the variables (FC1, FC2, FC3), the result showed the agreement amount to FC1
(77.7%), which indicates the necessary resources (technology) are not available to apply the
Internet of Things in education. There is a difficulties in applying the 10T, with the value of the
arithmetic mean of (3.98), and a standard deviation of (0.742).

5. Self-efficacy (SE): The self-efficacy results in Table 4 represented by the variables ( SE1, SE2,
and SE3), and the results showed the agreements amount to (70.7%) in SE3 that indicates the
necessary knowledge to use the Internet of Things application in education.

5.3 Measurement model

To figure out the model’s quality, the measurement model is used to conform with the data
obtained from the field [29]. In order to achieve this, the PLS Algorithm method was used in
SmartPLS 4 software, and it relied on convergent and discriminate validity, as well as reliability.

Table 5 reveals the loadings of the indicators on their latent variables ranging between 0.717 and
0.873. All of them passed the threshold of 0.70 recommended by [30] Since it is evident that the
average variance extracted (AVE) ranged between 0.603 and 0.705. It exceeded the cut-off score
of 0.50 recommended by [29], and It turns out that the range of the combined reliability within
0.820 and 0.878 and exceeded the threshold of 0.70. Based on these results, the study model has
an appropriate quality for the current research.

Table 5. Convergent validity and reliability

Variable Items Loading Composite Reliability AVE
BI1 0.752 0.655
Bl BI2 0.863 0.850
BI3 0.808
EU1 0.858 0.705
EU EU2 0.824 0.878
EU3 0.836
FC1 0.717 0.635
FC FC2 0.793 0.838
FC3 0.873
PU1 0.807 0.603
PU PU2 0.771 0.820
PU3 0.750
SE1 0.818 0.667
SE SE2 0.821 0.857
SE3 0.811

For testing of discriminate validity, the results of Table 6 showed that the diameter values, which
represent the AVE's square root, are higher than the degree to which that variable correlates with
other variables.

Table 6. Discriminant validity

Bl EU FC PU SE
Bl 0.809
EU 0.567 0.840
FC 0.547 0.658 0.797
PU 0.576 0.653 0.672 0.776
SE 0.430 0.510 0.674 0.602 0.816
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Figure 2. PLS Algorithm

5.4 Structural model

Figure 3 and Table 7 show that perceived benefit significantly affects behavioral intention (B =
0.286, t = 1.971, P = 0.049), so hypothesis H1 is acceptable. The results also revealed that
facilitating conditions do not affect behavioral intention (B = 0.187, t = 1.245, P = 0.213), so H2
is rejected. Self-efficacy has minimal impact on people's intentions to use the Internet of Things
in education (B = -0.004, t = 0.030, P = 0.967), and based on that hypothesis, H3 is rejected.
Finally, It was discovered that research participants' behavioral intentions are unaffected by
perceived ease of use (B =0.260, t = 1.899, P = 0.058), which means that H4 is rejected.
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Figure 3. Structural model
Table 7. Hypothesis testing
Path Beta STEDV t P Result

Hypol: PU = BI 0.286 0.145 1.971 0.049 Accepted
Hypo2: FC = BI 0.187 0.150 1.245 0.213 Rejected
Hypo3: SE = BI -0.004 0.123 0.030 0.967 Rejected
Hypo4: EU = BI 0.260 0.137 1.899 0.058 Rejected

6. Discussion and Limitation

6.1 Discussion

The conclusions collected through the implementation of the study show that the study sample has
an awareness of the benefits that the Internet of Things can bring to them by quickly completing
tasks with less effort and improving their productivity. This awareness will make it easier for the
organization under study to adopt the Internet of Things later.

The current study's objective was to figure out the acceptance of a sample of faculty members to
accept the use of the Internet of Things in the educational procedure. The results of hypothesis
testing revealed that the perceived benefit significantly influences the behavioral intention of the
participants. In the study, this means that people's expectations of benefits from using the Internet
of Things will be encouraged to apply these technologies in education.

The outcomes of hypothesis testing showed that the facilities of the conditions do not affect the
behavioral intention of the respondents, which means that the low equipment and technical
infrastructure do not stand in the way of the participants in implementing loT in education, which
indicates the desire and the subjective ability of individuals to provide and use it.

The analysis's findings indicate that self-efficacy has a negligible effect on behavioral intention,
which means that the low capabilities of the teaching staff to deal with Internet of Things
technologies will not stand in the way of the respondents' desire to use this technology when the
opportunity arises. Finally, it was found from the results of the analysis that the participants'
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behavioral intentions are unaffected by the ease of use, which means that they have the desire and
willingness to adopt the Internet, even if it is difficult.

6.2 Limitation

The study was limited to the University of Mosul, and it is possible that the study will be
generalized in the future to include universities in Iraq in general and expand the sample size to
include the students with the staff academy. The majority of respondents, according to the
research's findings, are familiar with the idea of the Internet of Things, indicating that this idea is
widely understood in current society. Because I0T technologies support and enhance the services
of the educational process, there are behavioral intentions to integrate them into education in the
future. In terms of equipment and tools, the majority of respondents emphasized the significance
of having the facilities and conditions needed for the usage of 10T technologies.

7. Conclusion and Future work

This research was completed at the university in Mosul. The intention was to demonstrate how
loT applications were being used in higher education in Iraq. The adoption of loT literature was
reviewed in the study. The TAM model was used as a theoretical adoption model. It was
determined that independent TAM elements, including BI, PU, EU, FC, and SE, have an influence
on the BI of 10T applications. Academic staff made up the responses. Using SmartPLS 4, analyze
the data. The outcomes proved that Bl influences how 10T applications are actually used.

For future studies on the topic of adopting Internet of Things technology in education and educational
institutions, we recommend conducting more studies on adopting the Internet of Things and presenting
more of its actual applications. The study's respondents included academic staff only, so future research
should concentrate on academic staff and students in each group independently. The study suggests
conducting further future studies that clarify the application of the Internet of Things in the form of
actual programs that demonstrate its usefulness.

Acknowledgment

All the data used in this paper were taken from the Mosul university, Administration and Economic
Faculty, therefore the authors would like to thank and acknowledge the people behind this work. Also
the authors would like to thank the anonymous reviewers of this paper.

Conflicts of Interest
The authors declare no conflict of interest.

Funding: None.

References

1. Sarker, I. H.; Khan, A. I.; Abushark, Y. B.; Alsolami, F.. Internet of Things (I0T) Security Intelligence:
A Comprehensive Overview, Machine Learning Solutions and Research Directions. Mobile Networks
and Applications, March. 2022 https://doi.org/10.1007/s11036-022-01937-3.

2. Majid, M.; Habib, S.; Javed, A. R.; Rizwan, M.; Srivastava, G.; Gadekallu, T. R.; Lin, J. C. W.
Applications of Wireless Sensor Networks and Internet of Things Frameworks in the Industry
Revolution 4.0: A  Systematic Literature Review. Sensors. 2022, 22(6), 1-36.
https://doi.org/10.3390/522062087.

457


https://doi.org/10.1007/s11036-022-01937-3
https://doi.org/10.3390/s22062087

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IHIPAS. 37 (2) 2024

. Alraja, M. Frontline healthcare providers’ behavioural intention to Internet of Things (IoT)-enabled

healthcare applications: A gender-based, cross-generational study. Technological Forecasting and
Social Change. 2022, 174, 121256. https://doi.org/10.1016/j.techfore.2021.121256.

Nauman, A.; Qadri, Y. A.; Amjad, M.; Zikria, Y. Bin; Afzal, M. K.; Kim, S. W. Multimedia internet
of things: A  comprehensive  survey. IEEE  Access. 2020, 8, 8202-8250.
https://doi.org/10.1109/ACCESS.2020.2964280.

Rafique, W., Qi, L., Yaqoob, I., Imran, M., Rasool, R. U., & Dou, W. Complementing loT Services
through Software Defined Networking and Edge Computing: A Comprehensive Survey. IEEE
Communications Surveys and Tutorials. 2020, 22(3), 1761-1804.
https://doi.org/10.1109/COMST.2020.2997475.

Zhigiang, H. ; Z. Junming, The Application of Internet of Things in Education and Its Trend of
Development [J]. Modern Distance Education Research. 2011, 2, 019.

Hsu, C.-L.; Lin, J. C.-C. An empirical examination of consumer adoption of Internet of Things services:
Network externalities and concern for information privacy perspectives. Computers in Human Behavior.
2016, 62, 516-527.

Guych, N.; Anastasia, S.; Simon, Y.; Jennet, A. Factors influencing the intention to use cryptocurrency
payments: An examination of blockchain economy. TOURMAN 2018 Conference Proceedings, Rhodes:
Greece. 2018, 99159, 303-310.

Gbmez, J.; Huete, J. F.; Hoyos, O.; Perez, L.; Grigori, D. Interaction system based on internet of things
as support for education. Procedia Computer Science. 2013, 21, 132-139.

Ning, H. ; S. Hu, Technology classification, industry, and education for Future Internet of Things.
International Journal of Communication Systems. 2012, 25(9), 1230-1241.

Kim, S.; Kim, S. A multi-criteria approach toward discovering killer loT application in Korea.
Technological Forecasting and Social Change. 2016,102, 143-155.

Whitmore, A.; Agarwal, A.;Da Xu, L. The Internet of Things—A survey of topics and trends.
Information Systems Frontiers. 2015, 17(2), 261-274.

Chin, J.; Callaghan, V.; Ben, S. (). The Internet-of-Things : Reflections on the past , present and future
from a user-centered and smart environment perspective. Journal of Ambient Intelligence and Smart
Environments. 2019, 11, 45-69. https://doi.org/10.3233/A1S-180506.

Kalayou, M. H.; Endehabtu, B. F.; Tilahun, B. The applicability of the modified technology acceptance
model (TAM) on the sustainable adoption of ehealth systems in resource-limited settings. Journal of
Multidisciplinary Healthcare. 2020, 13, 1827-1837 https://doi.org/10.2147/JMDH.S284973.

Alharbi, S.; Drew, S. Using the technology acceptance model in understanding academics behavioural
intention to use learning management systems. International Journal of Advanced Computer Science
and Applications. 2014, 5(1).

Venkatesh, V.; Davis, F. D. A Theoretical extension of the Technology Acceptance Model: Four
longitudinal field studies. Management Science. 2000, 46(2), 186-204.
https://doi.org/10.1287/mnsc.46.2.186.11926.

Holden, R. J.; Karsh, B. T. The Technology Acceptance Model: Its past and its future in health care.
Journal of Biomedical Informatics. 2010, 43(1),159-172. https://doi.org/10.1016/j.jbi.2009.07.002.
Clark, F.; Drake, P.; Kapp, M.;Wong, P. User Acceptance of Information Technology Through
Prototyping. Encyclopedia of Human Factors and Ergonomics. 2001, 703-708.

Gao, L.; Bai, X. A unified perspective on the factors influencing consumer acceptance of internet of
things technology. Asia Pacific Journal of Marketing and Logistics. 2014, 26(2), 211-231.

Yu, J.; Lee, H.; Ha, I.; Zo, H. User acceptance of media tablets: An empirical examination of perceived
value. Telematics and Informatics. 2017, 34(4), 206223 https://doi.org/10.1016/j.tele.2015.11.004.
Basuki, R.; Tarigan, Z. J. H.; Siagian, H.; Limanta, L. S.; Setiawan, D.; Mochtar, J. The effects of
perceived ease of use, usefulness, enjoyment and intention to use online platforms on behavioral

458


https://doi.org/10.1016/j.techfore.2021.121256
https://doi.org/10.1109/ACCESS.2020.2964280
https://doi.org/10.1109/COMST.2020.2997475
https://doi.org/10.3233/AIS-180506
https://doi.org/10.1287/mnsc.46.2.186.11926
https://doi.org/10.1016/j.jbi.2009.07.002
https://doi.org/10.1016/j.tele.2015.11.004

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

IHIPAS. 37 (2) 2024

intention in online movie watching during the pandemic era. International Journal of Data and Network
Science. 2022, 6(1), 253-262. https://doi.org/10.5267/J.1JDNS.2021.9.003.

Li,Y.Z.;He, T.L.;Song, Y.R.; Yang, Z.; Zhou, R. T. (). Factors impacting donors’ intention to donate
to charitable crowd-funding projects in China: a UTAUT-based model. Information Communication
and Society. 2018, 21(3), 404-415. https://doi.org/10.1080/1369118X.2017.1282530.

Abed, S. S. Women entrepreneurs’ adoption of mobile applications for business sustainability.
Sustainability (Switzerland). 2021, 13(21). https://doi.org/10.3390/su132111627.

Puriwat, W.; Tripopsakul, S. Explaining social media adoption for a business purpose: An application
of  the UTAUT model. Sustainability (Switzerland). 2021, 13(4), 1-13.
https://doi.org/10.3390/su13042082.

Islam, A. K. M. N.; Whelan, E.; Brooks, S. Social media overload and fatigue: The moderating role of
multitasking computer self-efficacy. Americas Conference on Information Systems. 2018, 1-10.

Fagih, K. M. S.; Jaradat, M. I. R. M. Assessing the moderating effect of gender differences and
individualism-collectivism at individual-level on the adoption of mobile commerce technology: TAM3
perspective.  Journal of Retailing and Consumer  Services. 2015, 22, 37-52.
https://doi.org/10.1016/j.jretconser.2014.09.006.

Shabrina, R.; Zaki, B. The influence of perceived usefulness, ease of use, attitude, self-efficacy, and
subjective norms toward intention to use online shopping. International Business and Accounting
Research Journal. 2019, 3(1), 1-14. https://doi.org/10.15294/ibarj.v3i1.45.

Gangwar, H.; Date, H.;Ramaswamy, R. Understanding determinants of cloud computing adoption using
an integrated TAM-TOE model. Journal of Enterprise Information Management. 2015, 28(1), 107-130.
https://doi.org/10.1108/JEIM-08-2013-0065.

Patel, K. J.;Patel, H. J. Adoption of internet banking services in Gujarat: An extension of TAM with
perceived security and social influence. International Journal of Bank Marketing. 2018, 36(1), 147—
169. https://doi.org/10.1108/1JBM-08-2016-0104.

Hair Jr, J. F.;Sarstedt, M.; Hopkins, L.;Kuppelwieser, V. G. Partial least squares structural equation
modeling (PLS-SEM): An emerging tool in business research. European Business Review. 2014.

Cho, E. Making Reliability Reliable: A Systematic Approach to Reliability Coefficients. In
Organizational Research Methods. 2016, 19(4). https://doi.org/10.1177/1094428116656239.

Esposito Vinzi; V., W. W. Chin; J. Henseler; H. Wang. Book Review: Handbook of Partial Least
Squares: Concepts, Methods and Applications. Int. Journal of Business Science and Applied
Management. 2011, 6(2). https://doi.org/10.1007/978-3-540-32827-8

Aldowah, H.; Rehman, S. U.; Ghazal, S.;Umar, I. N. Internet of Things in higher education: a study on
future  learning. Journal of Physics: Conference  Series. 2017, 892(1), 12017.
https://doi.org/10.1088/1742-6596/892/1/012017

Van Thuya, N. The adoption of the internet of things in Vietnam. Int. J. Innov. Creat. Chang. 2020,
12(4), 22-35.

Gao, L.; Bai, X. A unified perspective on the factors influencing consumer acceptance of internet of
things technology. Asia Pacific Journal of Marketing and Logistics. 2014.

Romero-Rodriguez, J.-M.; Alonso-Garcia, S.; Marin-Marin, J.-A.; Gomez-Garcia, G. Considerations on
the Implications of the Internet of Things in Spanish Universities: The Usefulness Perceived by
Professors. Future Internet. 2020, 12(8), 123. https://doi.org/10.3390/fi12080123

Almgrashi, A. Determinants of computerised accounting information system adoption using an
integrated environmental perspective: An Empirical Study. 2020 IEEE Asia-Pacific Conference on
Computer Science and Data Engineering (CSDE). 2020, 1-7.
https://doi.org/10.1109/CSDE50874.2020.9411591

459


https://doi.org/10.5267/J.IJDNS.2021.9.003
https://doi.org/10.1080/1369118X.2017.1282530
https://doi.org/10.3390/su132111627
https://doi.org/10.3390/su13042082
https://doi.org/10.1016/j.jretconser.2014.09.006
https://doi.org/10.15294/ibarj.v3i1.45
https://doi.org/10.1108/JEIM-08-2013-0065
https://doi.org/10.1108/IJBM-08-2016-0104
https://doi.org/10.1177/1094428116656239
https://doi.org/10.1007/978-3-540-32827-8
https://doi.org/10.3390/fi12080123
https://doi.org/10.1109/CSDE50874.2020.9411591

