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Abstract The rate of development of educational technologies has implications not only for the technical capacity of an
educational institution to provide hardware and software solutions for the existing learning environment, but

also for pedagogical practices that are influenced by stakeholders' acceptance of new technologies. Effective
use of emerging technologies requires training future and actual teachers with professional digital literacy skills

Erﬁm%dtséchnologies pedagogical that provide pathways for connecting best educational practices with modern digital technology-based
practices, TAM, TRA teachers enhancements to increase the quality of learning environment through the integration of educational
students ' ' ' technologies, especially in terms of educational agents' perceptions of the effectiveness of technology in

delivering educational content and acquiring knowledge. In studies on technology acceptance, the theory of
reasoned action (TRA) and the technology acceptance model (TAM) are commonly used to explore the factors
that affect users’ intentions to adopt educational technology and less so to study the motivations of pre-service
or/and in-service teachers for accepting and integrating emerging technologies into pedagogical practices. This
study addresses TRA and TAM to design a framework built on constructs as perceived usefulness, perceived
ease of use, subjective norms, attitude toward use, behavioral intention, intention to use for explaining or
predicting students and teachers' intentions to adopt and use emerging technologies.

1. Introduction

Technological innovations are revolutionizing the  advanced learning activities in an interdisciplinary
education sector, evolving with emerging technologies  environment (Coughlan, 2020; Marks & Thomas,
(ETSs) that are reshaping innovative teaching strategies ~ 2022; McDiarmid & Zhao, 2023; Sing et al., 2022).
for teachers and advanced learning strategies for  However, the integration of various ETs into current
students. Widespread access to technology and the  pedagogical practices is influenced by the degree of
Internet, as well as the use of various mobile devices,  acceptance of these technologies by teachers and their
have changed the way the traditional education system  reluctance to decide which applications to use and how
works, which is by no means "easily or swiftly"  to use them, facilitating the transition from individual
(McDiarmid & Zhao, 2023, p. 195). ETs such as  pedagogical practices to inter-, multi- and even
artificial intelligence (Al) and applications of it  transdisciplinary practices through the co-construction
(chatbots), Big Data, cloud computing, augmented and  of teaching ideas and reflection on design thinking,
virtual reality are slowly being integrated into the  which translate into reflective, critical and epistemic
teaching-learning-assessment process. Their  practices that are conducive to lifelong learning
application: (i) transforms educational models, (ii)  (Michos & Hernandez-Leo, 2020; Teo & Schaik,
redesigns the way students approach learning and (iii) ~ 2009; Wong, 2015).
contributes to identifying trends and optimizing
curricula to maximize educational effectiveness. By
using these technologies, educators can provide more
engaging and effective learning experiences for
students by: (i) increasing the level of interactivity and
immersion in the classroom, (ii) tailoring content to
the individual needs of each student through adaptive
personalized learning experiences, (iii) analyzing
student performance through personalized feedback
and guidance, and/or (iv) creating opportunities for

Pre- and in-service teacher training faces major
challenges, both in terms of innovative ways of
learning, teaching and assessment through the use of
technologies in the learning environment and the
development of competences for the 21st century
learner and educator in the digital age (Graga et al.,
2021; Jatileni et al., 2023; Seufert et al., 2021).
Teacher education is a process in which the continuous
development of the identity of educators, who become
and evolve as education professionals through their
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beliefs, is therefore decisive for both professional
development and pupils' learning outcomes (Gracia et
al., 2021). Learning and teaching today promotes a
change in the professional dynamics of teachers and
requires a redesign of learning activities as part of
open educational practices (OEP) in a learner-centered
approach, as well as the development of competences
and values in line with the OECD Global
Competences for the 21st Century, which means that
the integration of future teachers’ DigCompEdu
domains should be based on collaborative digital peer
work, with educators acting as role models for how to
use pedagogically digital resources (Graga et al., 2021;
OECD, 2019). OEP are the result of the adoption of
technology in teaching, an adoption that takes time for
pre- and in-service teachers to accept or reject
innovation, as the management of educational
technologies creates a complex environment that: (i)
enables digital learning, (ii) advances more learning
experiences and (iii) improves educational resources
and the educational process in general (Aldunate &
Nussbaum, 2013; Cirus & Simonova, 2020; Rogers,
2003). Research findings on the adoption of
technology in education have shown that the transition
from initial training to professional practice creates
difficulties for pre-service teachers, including the
adoption of technology, compared to in-service
teachers who have years of professional experience
and so more time and resources, including digital
resources, to use their enhanced pedagogical and
curricular knowledge (Mueller et al., 2008; Tondeur et
al., 2017).

The acceptance or rejection of new technologies in
education has piqued the interest of the research
community and several theories and models of
effective technology acceptance have been developed
to ensure alignment with the values, goals and contexts
of educators and their students (Castillo-Vergara et al.,
2022; Fawns, 2022). Collating teachers' perceptions of
their willingness and readiness to teach integrating
ETs would contribute to understanding the factors that
support the successful implementation of them in
educational institutions (Ayanwale et al., 2022). This
paper discusses the Technology Acceptance Model
(TAM) and other models as derivation or extensions
of it. Introduced by Fred Davis, TAM investigates the
factors that affect user acceptance of technology,
involving variables such as perceived usefulness,
perceived ease of use and potential use. The model is
based on the Theory of Reasoned Action (TRA),
proposed by psychologists Martin Fishbein and Icek
Ajzen as a refinement of information integration
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theory. TRA complements TAM with variables such
as beliefs, attitudes, attitude-based behavioral
intentions and subjective norms. The TRA is
complemented by the Theory of Planned Behavior
(TPB), which will also be addressed in this paper
(Ajzen, 2011; Davis et al., 1989; Nickerson, 2023;
Siddiq et al., 2023; Teo & Schaik, 2009).

2. Theoretical foundation

2.1. The Research Trend for Acceptance of
Educational Emergent Technologies

"ETs refer to resources, artifacts, tools, concepts
and innovations associated with digital, that have a
disruptive potential to transform or generate changes
in the processes where they are used, regardless of
whether these are new or old technologies” (Sosa
Neira et al., 2017, p. 129). From a pedagogical point
of view, it is necessary to identify the key factors
influencing teachers’ and students' behavioral
intentions and the barriers to the adoption and use of
ETs, so that didactic strategies can be developed to
promote its effective integration in teaching, learning
and assessment, according to the key attributes that
characterize them and that can be observed in Figure 1
(Ayanwale & Ndlovu, 2024; Leoste et al., 2021).
Figure 1.

Key attributes of ETs in education (adapted using Canva app from
Leoste et al., 2021)
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The lack of knowledge, an obstacle in the
implementation of ETs in education, is necessary to be
eliminated by training teachers through initial and
continuous development programs to be able to
integrate them in teaching, given that the adoption of
ETs does not only mean the acquisition of knowledge
but also of abilities and attitudes, being fundamental to
develop technological and pedagogical skills for their
effective integration. There is a need for a
collaborative space for academics dedicated to teacher
training within a network, as a "common house" which
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"allows the connection to the profession, through the
articulation between the university, the society, the
school and the teacher”, and in which relevant
knowledge for the training of future and current
teachers can be exploited, and the teaching profession
can be encouraged and valued (Ayanwale et al., 2022;
Gragaetal., 2021, p. 88). Siddiq et al. (2023) consider
that teaching and learning with technology need to be
design through a transformative process in which the
"motivation to transfer is significantly influenced by
five domains: perceived value factors, personal
characteristics, social practices, organizational
factors, and technology-enabled innovation factors"
(p. 7702). To achieve this and to be able to teach using
ETs, teachers need professional development
programs to improve their knowledge, skills, attitudes
and self-efficacy (Aldosemani, 2019). In terms of
teaching as one of educational process’s components,
the developing 21st-century skills and the
technological know-how is playing a big role for
achieving operational objectives planned for the
didactic activity, the digital transition induced by ETs,
through Al and machine learning for example,
generating new forms of learning that are more and
more personalized, not only for students but for
teachers too, through the systematic use of
technologies (N6voa & Alvim, 2020).

2.2.TRA, TAM and their extension by other models
to guide predictions of user acceptance of ETs
in education

The acceptance of an emerging technology in
order to integrate it into the educational process is the
subject of several models that have been developed
and focused on factors driving educational agents'
intention to use it, the most recent research also
including social characteristics and social responses to
ETs (Ghazali et al., 2020; Teo, 2012; Teo et al., 2016).
The TRA model can be used in education to study user
behavior by predicting it within three cognitions:
attitudinal (how educational agents feel about the
behavior), normative (social influence), and
intentional (how educational agents decide to do or not
to do the behavior) (Buabeng-Andoh, 2012;
Nickerson, 2023; Taherdoost, 2018). If TPB, as an
extension of TRA, adds the variable of perceived
behavioral control, which is driven by the availability
of resources and the perceived significance of these
resources in achieving goals, Interpersonal Behavioral
Theory (IBT) mainly clarifies the complexity of
human behavior as influenced by social and emotional
factors, adding the role of habits, favorable conditions,
and affect to improve predictive power (Ajzen, 2011,
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Bornschlegl et al., 2021; Chai et al., 2020, 2023,
Gegenfurtner & Testers, 2022; Ivanov et al., 2024;
Taherdoost, 2018; Warraich et al., 2024). The TIB
model addresses a profile of the individual that is far
from being entirely deliberative, automatic,
autonomous or social and is developed, in the context
of the invasion of ETs, through another model called
Usage and Gratification Theory (U&G) which
attempts to analyze why people engage in certain
communication environments over others, focusing on
the social and psychological aspects of students and
teachers' usage of educational technologies by looking
at their motivation and satisfaction and includes three
main constructs: motivations, behavioral usage and
satisfaction (Hossain et al., 2019; Kircaburun et al.,
2020; Niu et al., 2024; Taherdoost, 2018; Warraich et
al., 2024; Xiao et al., 2024). Relying on the Theory of
Reasoned Action (TRA), as we presented above,
according to which attitudes are largely based on
personal beliefs, the Technology Acceptance Model
(TAM) is designed to guide predictions of user
acceptance of new technologies by hypothesizing the
factors that influence educational agents' intentions to
use them. TAM anticipates educational agents'
perceived usefulness and perceived ease of use of new
technologies. These are dynamic attributes in the
acceptance of ETs by the potential users in an
interdisciplinary educational environment and in
different learning contexts (Al-Adwan et al., 2023;
Buabeng-Andoh, 2012; Chang et al., 2017; Davis et
al., 1989; Grani¢, 2022; Kemp et al., 2024;
Mohammadi, 2015; Rad et al., 2022; Sukacké, 2019;
Taherdoost, 2018; Xiao et al., 2024). To explain
technology acceptance, Parasuraman (2000) proposes
the technological readiness (TR) construct which has
four dimensions: optimism and innovativeness as
predictors, respectively discomfort and uncertainty as
inhibitors (Castillo-Vergara et al., 2022). The Unified
Theory of Acceptance and Use of Technology
(UTAUT) has been developed on the pillars of the
above models and beyond to identify four precursors
of computer system acceptance: effort expectancy,
performance expectancy, social influence, and
facilitating conditions, in relation to significant
moderating variables such as age, gender, experience
and voluntariness (Aliafio et al., 2019; Criollo-C et al.,
2024; Grani¢, 2022; Molefi et al., 2024; Persada et al.,
2019; Strzelecki, 2024; Taherdoost, 2018; Venkatesh
et al., 2003, 2016; Wu et al., 2021; Xue et al., 2024).

3. Research methodology

The objective of this paper is to identify and
review representative scientific literature in order to
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provide a critical picture of the current state of
research efforts on how the determinants of
technology acceptance influence the activity of
educational  stakeholders, and whether these
determinants of usage behavior can be predicted.
Theoretical predictions regarding the relationships
between the factors related to the acceptance of ETs
and their use in teaching and learning activities are
investigated. The following research question guides
the literature review: To what extent are the factors
related to the acceptance of ETs important for
predicting the attitudes of educational agents towards
the use of ETs and which of these factors have a major
influence on intentions to use ETs in teaching to avoid
barriers for learning?

4. Results

There are numerous studies on TAM, as well as on
the comparisons with other models of technology
acceptance in education. However, the novelty of this
paper is to provide a framework in a symbiotic
approach of TRA and TAM related to other models on
the same topic, which have been validated in different
contexts by researchers, and of the constructs of these
models that influence the acceptance behavior of ETs
for educational purposes. The literature review is
carried out by analyzing research papers available on
the Web of Science (WOS) using the main search
terms: "acceptance of emerging technologies in
education", "teachers’ acceptance of emerging
technologies”, "Technology Acceptance Model",
"Theory of Action of Reason". The search base has
been extended with concepts derived from the above
ones as to highlight constructs that influence the
acceptance behavior of the integration of emerging
technologies by in- and pre-service teachers, such as
"predictions on the acceptance of technologies in
education”, "technological readiness”, "Theory of
Planned Behavior", "Usage and Gratification Theory",
"Theory of Interpersonal Behavior", "Unified Theory
of Acceptance and Use of Technology". As can be
observed, most of the terms used in the second phase
of the search derive from the concept of "technology
acceptance” and emphasize that in education the
teacher, both from the perspective of the teacher and
the student, plays a key role in improving the quality
of learning, with digital skills contributing
significantly to the acquisition of competences that are
valuable for the professional profile of teachers.

The applications of TRA, TAM and other models
are limited in education because there is a difference
between technology users from different fields, where
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activities are not possible without technology, and
teachers, who have considerable autonomy over their
teaching activities, including the decision to use
technology, where the three constructs of technology
acceptance play an important role: the individual
reactions to the use of technology, the intention to use
technology, and the effective use of technology
(Figure 2).

Figure 2.

Core concepts of the users’ acceptance models (adapted from Venkatesh
et al., 2003)
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Our review resulted in the identification of six key
competing theoretical models which can be observed
in Table 1 along with the core constructs to fulfill the
acceptance predictions.

Table 1.

Models and Theories of Technologies Acceptance by in- and pre-service
teachers

Models and

Theories 9f Core Constructs Short description

Technologies

Acceptance

Theory of attitude towards In TRA, attitude reflects the

Reason behavior, belief that a behavior will lead

Action subjective norms | to a particular outcome,

(TRA) tempered by an assessment of
the desirability of that
outcome, and  subjective
norms refer to an individual’s
perception that those close to
him or her believe that he or
she should or should not
engage in a particular
behavior (Nickerson, 2023;
Teo & Schaik, 2009).

Theory  of attitude towards If "attitude towards behavior

Planned behavior, refers to an individual’s

Behavior perceived expectations and feelings

(TPB) behavioral control | about the possible
consequences of undertaking
an action"”, perceived
behavioral control "refers to
one’s assessment about
whether the behavior under
consideration is within one’s
capability to execute and to
what extent it can be carried
out" (Chai et al., 2020, p. 3, 4)

Theory  of social and TIB addresses three levels of

Interpersonal | emotional factors | motivation to adopt a

Behavior behavior, from  personal

(TIB) beliefs, attitudes, and social
factors related to the behavior,
to cognition and social
determinants, to the effects of
personal normative beliefs on
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intentions to adopt a particular
behavior, and at the final
level, behavioral intentions,
facilitating conditions, and
past experiences (Taherdoost,
2018).

gratification -
entertainment,
escapism, fantasy

» social gratification -

Usage  and motivations, U&G aims to investigate how
Gratification behavioral usage, | educational agents  use
Theory satisfaction: technologies to satisfy their
(U&G) » hedonic needs and to understand the

motivations  behind  the
utilization. It presupposes that
users are aware that, in
addition to their needs and

social presence, | motivations, they also have
social interaction expectations that guide their
b utilitarian choices and bring rewards

gratification -
achievement

(Hossain et al., 2019).

Technology perceived The model utilizes the
Acceptance usefulness, concepts of perceived
Model perceived ease of | usefulness and perceived ease
(TAM) use, of use to subjectively assess
attitudes towards | the users’ potential to use a
technology, technology that improves
external variables, | their performance in both
such as: self- educational and social
efficacy, subjective | activities. This involves the
norms and the extent to which the potential
facilitating user anticipates the effort
conditions of required to use the technology

technology use (Davis et al., 1989).
Unified performance UTAUT assumes that the
Theory  of expectancy, effective use of technology in
Acceptance effort expectancy, | education is determined by
and Use of | social influences, | behavioral intention, which in
Technology facilitating turn is shaped by four main
(UTAUT) conditions factors: performance
expectations, effort

expectations, social influence,
and facilitating conditions.
The model also takes into
account the impact of
demographic moderators on
these predictors (Venkatesh et
al., 2003).

The models presented above are also influenced by
several factors that may affect the behavioral
intentions of pre-service and in-service teachers
regarding the acceptance and use of ETs, such as
personal characteristics, sociocultural backgrounds,
cultural values and educational experiences (Chai et
al.,, 2020; Yildiz Durak, 2019). Technological
optimism is addressed in several acceptance models as
a strong predictor of technology choice where a
positive view of technology and the belief that it offers
educational agents control, flexibility and efficiency in
teaching activities is required (Castillo-Vergara et al.,
2022; Parasuraman, 2000). Optimism about Al could
be problematic for education if the role of Al in
learning activities is perceived as leading to
uncontrollable outcomes. Therefore, in TPB model,
optimism is used as a variable to manage beliefs about
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Al in education and to predict the behavioral intention
of educators and learners (Chai et al., 2020). Applying
the UTAUT model, Wu et al. (2021) concluded that
the more positive the pre-service teachers' academic
emotions are, the higher their interest in learning and
acceptance of technology is, thus increasing their
learning satisfaction, and the more negative their
academic emotions are, the lower their interest in
learning and acceptance of technology is, thus
decreasing their learning satisfaction. Al-Adwan et al.
(2023) conduct a study applying an extension of TAM
that uses predictors of intention to use ETs, such as
perceived enjoyment as a motivating factor and
perceived cyber risk as an inhibiting factor. Personal
IT innovativeness and self-efficacy are seen as key
determinants for the integration of new technologies in
the educational scenario, so that traditional learning
tools and pedagogical strategies are innovated: (i) to
respond to the needs of students who are always eager
to acquire new knowledge, use innovative learning
methods or develop new ideas in interactive learning
activities and (ii) to enable students to become more
self-directed by allowing teachers to create metaverse-
based educational experiences. These experiences can
include personalized learning routes, customized
assessments, and individualized feedback, all adapted
to support risk-taking and learning from mistakes.

5. Discussions and conclusions

An educator's background knowledge of
educational content and the use of technology is
fundamental to understanding perceived usefulness,
i.e. whether the technology could be useful to the
teaching profession. In addition to knowledge, social
influence exerts a great influence on the attitude and
intention to use ETs. From a teacher education
perspective, social influence is not a priority as it is
generally difficult to measure and control, but a factor
that mirrors attitudes towards behavior and educables'
behavioral intentions to learn. This paper contributes
to the corpus of knowledge on models of technology
acceptance in education, particularly TRA and TAM,
by confirming the findings of several studies on the
effectiveness of them. Educational agents are
encouraged to use ETs and to have a positive mindset
and willingness to continue using them. Their
willingness and confidence can be strongly influenced
by the perceived ease of use. As users of social
networking, D-learning, virtual classrooms, artificial
intelligence, etc., teachers become instructional co-
designers who create user-friendly and functional
educational environments for and with their students.
By involving teachers as "participatory designers" in
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developing teaching materials through software
applications and combining them, in a teaching
strategy, with different pedagogical methods from
different perspectives - visual, auditory, linguistic,
gestural and spatial - as to promote "the development
of higher-order thinking skills in learners", students
can: (i) experience learning in a personalized way and
create a diverse learning style; (ii) embed the
experience acquired through the learning activity into
their lives; and (iii) transform their attitudes and lead
to further reflection on extrinsic behaviors (Cober et
al., 2015, p. 206; Ji et al., 2018; Kim, 2015, p. 610; Lee
& Hwang, 2022). In order to understand the constructs
of technology acceptance models in the context of
pedagogical practices, it is imperative that digital
competencies, including competencies in the use of
technology, form an essential part of the professional
profile of teachers.

Authors note:

Nadia Barkoczi, Lecturer PhD at Teacher
Training Department, Technical University of Cluj-
Napoca; Fields of research: Adoption of technology in
pedagogical practices, Initial teacher education,
Teaching with technology, Technologies acceptance
models application in educational process, Digital
literacy for innovative approaches to teaching,
learning and research, Emergent technologies and
sustainable education.

Alina Felicia Roman, Dean of The Faculty of
Educational Sciences, Psychology and Social Work,
Aurel Vlaicu University Arad, PhD Supervisor at The
Doctoral School: “Education, Reflection,
Development” at Babes Bolyai University from Cluj-
Napoca since 2016; Fields of research: Evaluation in
the educational process, Modern approaches to
education, The state of wellbeing in students,
Integrated learning, Curricular design for early
education, Teachers' early and continuous education,
Outdoor education.

Monica Laura Maier, Associate Professor PhD,
Head of Teacher Training Department, Technical
University of Cluj-Napoca; Fields of research: The use
of artificial intelligence in academic teaching and
learning, Examining teachers’ perception on the
impact of positive feedback on school students,
Mentoring and metacognition — interferences and
interdependencies.

Educatia 21 Journal, 28 (2024) Art. 12, Page | 116

References

Ajzen, |. (2011). The theory of planned behaviour:
Reactions and reflections. Psychology & Health, 26(9),
1113-1127.
https://doi.org/10.1080/08870446.2011.613995

Al-Adwan, A. S., Li, N., Al-Adwan, A., Abbasi, G. A.,
Albelbisi, N. A., & Habibi, A. (2023). “Extending the
Technology Acceptance Model (TAM) to Predict
University Students’ Intentions to Use Metaverse-Based
Learning Platforms”. Education and Information
Technologies, 28(11), 15381-15413.
https://doi.org/10.1007/s10639-023-11816-3

Aldosemani, T. (2019). Inservice Teachers’ Perceptions of
a Professional Development Plan Based on SAMR
Model: A Case Study. Turkish Online Journal of
Educational Technology - TOJET, 18(3), 46-53.

Aldunate, R., & Nussbaum, M. (2013). Teacher adoption of
technology. Computers in Human Behavior, 29(3), 519—
524. https://doi.org/10.1016/j.chb.2012.10.017

Aliafio, A. M., Hueros, A. M. D., Franco, M. D. G., &
Aguaded, I. (2019). Mobile Learning in University
Contexts Based on the Unified Theory of Acceptance and
Use of Technology (UTAUT). Journal of New
Approaches in Educational Research, 8(1), Article 1.
https://doi.org/10.7821/naer.2019.1.317

Ayanwale, M. A., & Ndlovu, M. (2024). Investigating
factors of students’ behavioral intentions to adopt chatbot
technologies in higher education: Perspective from
expanded diffusion theory of innovation. Computers in
Human Behavior Reports, 14, 100396.
https://doi.org/10.1016/j.chbr.2024.100396

Ayanwale, M. A., Sanusi, I. T., Adelana, O. P., Aruleba, K.
D., & Oyelere, S. S. (2022). Teachers’ readiness and
intention to teach artificial intelligence in schools.
Computers and Education: Artificial Intelligence, 3,
100099. https://doi.org/10.1016/j.caeai.2022.100099

Bornschlegl, M., Townshend, K., & Caltabiano, N. J.
(2021). Application of the Theory of Planned Behavior to
Identify Variables Related to Academic Help Seeking in
Higher Education. Frontiers in Education, 6.
https://doi.org/10.3389/feduc.2021.738790

Buabeng-Andoh, C. (2012). Factors influencing teachers'
adoption and integration of information and
communication technology into teaching: A review of the
literature. International Journal of Education and
Development Using ICT, 8(1), 136-155.
https://www.learntechlib.org/p/188018/

Castillo-Vergara, M., Alvarez-Marin, A., Villavicencio
Pinto, E., & Valdez-Juarez, L. E. (2022). Technological
Acceptance of Industry 4.0 by Students from Rural
Areas. Electronics, 11(14), Article 14,
https://doi.org/10.3390/electronics11142109

Chai, C. S., Chiu, T. K. F., Wang, X., Jiang, F., & Lin, X.-
F. (2023). Modeling Chinese Secondary School Students’
Behavioral Intentions to Learn Artificial Intelligence
with the Theory of Planned Behavior and Self-



Nadia Barkoczi, Alina Felicia Roman, Monica Laura Maier

Determination Theory. Sustainability, 15(1), Article 1.
https://doi.org/10.3390/su15010605

Chai, C. S., Wang, X., & Xu, C. (2020). An Extended
Theory of Planned Behavior for the Modelling of Chinese
Secondary School Students’ Intention to Learn Artificial
Intelligence.  Mathematics, 8(11), Article 11
https://doi.org/10.3390/math8112089

Chang, C.-T., Hajiyev, J., & Su, C.-R. (2017). Examining
the students’ behavioral intention to use e-learning in
Azerbaijan? The General Extended Technology
Acceptance Model for E-learning approach. Computers
& Education, 111, 128-143.
https://doi.org/10.1016/j.compedu.2017.04.010

Cirus, L., & Simonova, I. (2020). Rogers’ Diffusion of
Innovation Theory Applied on Primary Education: Case
Study of Czech Teachers. 2020 International Symposium
on  Educational  Technology  (ISET), 33-37.
https://doi.org/10.1109/ISET49818.2020.00017

Cober, R., Tan, E., Slotta, J., So, H.-J., & Kdnings, K. D.
(2015). Teachers as participatory designers: Two case
studies with technology-enhanced learning
environments. Instructional Science, 43(2), 203-228.
https://doi.org/10.1007/s11251-014-9339-0

Coughlan, T. (2020). The use of open data as a material for
learning. Educational Technology Research and
Development, 68(1), 383-411.
https://doi.org/10.1007/s11423-019-09706-y

Criollo-C, S., Gonzélez-Rodriguez, M., Guerrero-Arias,
A., Urquiza-Aguiar, L. F., & Lujadn-Mora, S. (2024). A
Review of Emerging Technologies and Their Acceptance
in Higher Education. Education Sciences, 14(1), Article
1. https://doi.org/10.3390/educsci14010010

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User
Acceptance of Computer Technology: A Comparison of
Two Theoretical Models. Management Science, 35(8),
982-1003. https://doi.org/10.1287/mnsc.35.8.982

Fawns, T. (2022). An Entangled Pedagogy: Looking
Beyond the Pedagogy—Technology Dichotomy.
Postdigital Science and Education, 4(3), 711-728.
https://doi.org/10.1007/s42438-022-00302-7

Gegenfurtner, A., & Testers, L. (2022). Transfer of training
among non-traditional students in higher education:
Testing the theory of planned behavior. Frontiers in
Education, 7. https://doi.org/10.3389/feduc.2022.928996

Ghazali, A. S., Ham, J., Barakova, E., & Markopoulos, P.
(2020). Persuasive Robots Acceptance Model (PRAM):
Roles of Social Responses Within the Acceptance Model
of Persuasive Robots. International Journal of Social
Robotics, 12(5), 1075-1092.
https://doi.org/10.1007/s12369-019-00611-1

Graga, V., Quadros-Flores, P., & Ramos, A. (2021). The
Challenges of Initial Teacher Training. International
Journal of Emerging Technologies in Learning (iJET),
16(18), Article 18.
https://doi.org/10.3991/ijet.v16i18.24237

Gracia, E. P., Rodriguez, R. S., Pedrajas, A. P., & Carpio,
A. J. (2021). Teachers’ professional identity: Validation
of an assessment instrument for preservice teachers.

Educatia 21 Journal, 28 (2024) Art. 12, Page | 117

Heliyon, 7(9), e08049.
https://doi.org/10.1016/j.heliyon.2021.e08049

Grani¢, A. (2022). Educational Technology Adoption: A
systematic review. Education and Information
Technologies, 27(7), 9725-9744.
https://doi.org/10.1007/s10639-022-10951-7

Hossain, M. A., Kim, M., & Jahan, N. (2019). Can “Liking”
Behavior Lead to Usage Intention on Facebook? Uses
and Gratification Theory Perspective. Sustainability,
11(4), Article 4. https://doi.org/10.3390/su11041166

Ivanov, S., Soliman, M., Tuomi, A., Alkathiri, N. A., & Al-
Alawi, A. N. (2024). Drivers of generative Al adoption
in higher education through the lens of the Theory of
Planned Behaviour. Technology in Society, 77, 102521.
https://doi.org/10.1016/j.techsoc.2024.102521

Jatileni, C. N., Sanusi, I. T., Olaleye, S. A., Ayanwale, M.
A., Agbo, F. J., & Oyelere, P. B. (2023). Artificial

intelligence in compulsory level of education:
Perspectives from Namibian in-service teachers.
Education and Information Technologies, 1-28.

https://doi.org/10.1007/s10639-023-12341-z

Ji, Y., Tan, P., & Duh, H. B.-L. (2018). Research on
Personalized Learning Pattern in Traditional Handicraft
Using Augmented Reality: A Case Study of Cantonese
Porcelain. Human-Computer Interaction. Interaction in
Context, 304-316. https://doi.org/10.1007/978-3-319-
91244-8 25

Kemp, A., Palmer, E., Strelan, P., & Thompson, H. (Mery).
(2024). Testing a novel extended educational technology
acceptance model using student attitudes towards virtual
classrooms. British Journal of Educational Technology,
1-22. https://doi.org/10.1111/bjet.13440

Kim, M. S. (2015). Empowering Prospective Teachers to
Become Active Sense-Makers: Multimodal Modeling of
the Seasons. Journal of Science Education and
Technology, 24(5), 610-627.
https://doi.org/10.1007/s10956-015-9550-z

Kircaburun, K., Alhabash, S., Tosuntas, S. B., & Griffiths,
M. D. (2020). Uses and Gratifications of Problematic
Social Media Use Among University Students: A
Simultaneous Examination of the Big Five of Personality
Traits, Social Media Platforms, and Social Media Use
Motives. International Journal of Mental Health and
Addiction, 18(3), 525-547.
https://doi.org/10.1007/s11469-018-9940-6

Lee, H., & Hwang, Y. (2022). Technology-Enhanced
Education through VR-Making and Metaverse-Linking
to Foster Teacher Readiness and Sustainable Learning.
Sustainability, 14(8), Article 8.
https://doi.org/10.3390/su14084786

Leoste, J., Jogi, L., Oun, T., Pastor, L., San Martin Lopez,
J., & Grauberg, I. (2021). Perceptions about the Future of
Integrating Emerging Technologies into Higher
Education—The Case of Robotics with Artificial
Intelligence. Computers, 10(9), Acrticle 9.
https://doi.org/10.3390/computers10090110

Marks, B., & Thomas, J. (2022). Adoption of virtual reality
technology in higher education: An evaluation of five



Nadia Barkoczi, Alina Felicia Roman, Monica Laura Maier

teaching semesters in a purpose-designed laboratory.
Education and Information Technologies, 27(1), 1287—
1305. https://doi.org/10.1007/s10639-021-10653-6

McDiarmid, G. W., & Zhao, Y. (2023). Time to Rethink:
Educating for a Technology-Transformed World. ECNU
Review of Education, 6(2), 189-214.
https://doi.org/10.1177/20965311221076493

Michos, K., & Hernandez-Leo, D. (2020). CIDA: A
collective inquiry framework to study and support
teachers as designers in technological environments.
Computers & Education, 143, 103679.
https://doi.org/10.1016/j.compedu.2019.103679

Mohammadi, H. (2015). Investigating users’ perspectives
on e-learning: An integration of TAM and IS success
model. Computers in Human Behavior, 45, 359-374.
https://doi.org/10.1016/j.chb.2014.07.044

Molefi, R. R., Ayanwale, M. A., Kurata, L., & Chere-
Masopha, J. (2024). Do in-service teachers accept
artificial intelligence-driven technology? The mediating
role of school support and resources. Computers and
Education Open, 6, 100191.
https://doi.org/10.1016/j.cae0.2024.100191

Mueller, J., Wood, E., Willoughby, T., Ross, C., & Specht,
J. (2008). Identifying discriminating variables between
teachers who fully integrate computers and teachers with
limited integration. Computers & Education, 51(4),
1523-1537.
https://doi.org/10.1016/j.compedu.2008.02.003

Nickerson, C. (2023, October 16). Theory Of Reasoned
Action (Fishbein And Ajzen, 1975).
https://www.simplypsychology.org/theory-of-reasoned-
action.html

Niu, W., Zhang, W., Zhang, C., & Chen, X. (2024). The
Role of Artificial Intelligence Autonomy in Higher
Education: A Uses and Gratification Perspective.
Sustainability, 16(3), Acrticle 3.
https://doi.org/10.3390/su16031276

No6voa, A., & Alvim, Y. (2020). Nothing is new, but
everything has changed: A viewpoint on the future
school. PROSPECTS, 49(1), 35-41.
https://doi.org/10.1007/s11125-020-09487-w

OECD. (2019). OECD Skills Outlook 2019: Thriving in a
Digital World. Organisation for Economic Co-operation
and Development. https://www.oecd-
ilibrary.org/education/oecd-skills-outlook-
2019 _df80bc12-en

Parasuraman, A. (2000). Technology Readiness Index
(Tri): A Multiple-ltem Scale to Measure Readiness to
Embrace New Technologies. Journal of Service
Research, 2(4), 307-320.
https://doi.org/10.1177/109467050024001

Persada, S. F., Miraja, B. A., & Nadlifatin, R. (2019).
Understanding the Generation Z Behavior on D-
Learning: A Unified Theory of Acceptance and Use of
Technology (UTAUT) Approach. International Journal
of Emerging Technologies in Learning (iJET), 14(05),
Article 05. https://doi.org/10.3991/ijet.v14i05.9993

Educatia 21 Journal, 28 (2024) Art. 12, Page | 118

Rad, D., Egerau, A., Roman, A., Dughi, T., Balas, E.,
Maier, R., Ignat, S., & Rad, G. (2022). A Preliminary
Investigation of the Technology Acceptance Model
(TAM) in Early Childhood Education and Care. BRAIN.
Broad Research in Artificial Intelligence and
Neuroscience, 13(2), Article 1.
https://doi.org/10.18662/brain/13.1/297

Rogers, E. M. (2003). Diffusion of Innovations, 5th Edition.
Free Press.

Seufert, S., Guggemos, J., & Sailer, M. (2021).
Technology-related knowledge, skills, and attitudes of
pre- and in-service teachers: The current situation and
emerging trends. Computers in Human Behavior, 115,
106552. https://doi.org/10.1016/j.chb.2020.106552

Siddiq, F., Olofsson, A. D., Lindberg, J. O., & Tomczyk, L.
(2023). Special issue: What will be the new normal?
Digital competence and 21st-century skills: critical and
emergent issues in education. Education and Information
Technologies, 7697-7705.
https://doi.org/10.1007/s10639-023-12067-y

Sing, C. C., Teo, T., Huang, F., Chiu, T. K. F., & Xing wei,
W. (2022). Secondary school students’ intentions to learn
Al: Testing moderation effects of readiness, social good
and optimism. Educational Technology Research and
Development, 70(3), 765-782.
https://doi.org/10.1007/s11423-022-10111-1

Sosa Neira, E. A., Salinas, J., & De Benito, B. (2017).
Emerging Technologies (ETs) in Education: A
Systematic Review of the Literature Published between
2006 and 2016. International Journal of Emerging
Technologies in Learning (iJET), 12(05), 128.
https://doi.org/10.3991/ijet.v12i05.6939

Strzelecki, A. (2024). Students’ Acceptance of ChatGPT in
Higher Education: An Extended Unified Theory of
Acceptance and Use of Technology. Innovative Higher
Education, 49(2), 223-245.
https://doi.org/10.1007/s10755-023-09686-1

Sukacke, V. (2019). Towards Extending the Original
Technology Acceptance Model (TAM) for a Better
Understanding of Educational Technology Adoption.
Society. Integration. Education. Proceedings of the
International Scientific Conference, 5, 525-549.
https://doi.org/10.17770/sie2019vol5.3798

Taherdoost, H. (2018). A review of technology acceptance
and adoption models and theories. Procedia
Manufacturing, 22, 960-967.
https://doi.org/10.1016/j.promfg.2018.03.137

Teo, T. (2012). Proposing a Model to Explain Teachers’
Intention to Use Technology: Identifying Constructs and
Formulating Hypotheses. International Journal of
Information and Communication Technology Education
(JICTE), 8(3), 22-21.
https://doi.org/10.4018/jicte.2012070103

Teo, T., & Schaik, P. (2009). Understanding technology
Acceptance in pre-service teachers: A structural-equation
modeling approach. Asia-Pacific Education Researcher,
18, 47-66.



Nadia Barkoczi, Alina Felicia Roman, Monica Laura Maier

Teo, T., Zhou, M., & Noyes, J. (2016). Teachers and
technology: Development of an extended theory of
planned behavior. Educational Technology Research and
Development, 64(6), 1033-1052.
https://doi.org/10.1007/s11423-016-9446-5

Tondeur, J., Roblin, N. P., van Braak, J., Voogt, J., &
Prestridge, S. (2017). Preparing beginning teachers for
technology integration in education: Ready for take-off?
Technology, Pedagogy and Education, 1-21.
https://doi.org/10.1080/1475939X.2016.1193556

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D.
(2003). User Acceptance of Information Technology:
Toward a Unified View (SSRN Scholarly Paper
3375136). https://papers.ssrn.com/abstract=3375136

Venkatesh, V., Thong, J., & Xu, X. (2016). Unified Theory
of Acceptance and Use of Technology: A Synthesis and
the Road Ahead. Journal of the Association for
Information Systems, 17(5).
https://doi.org/10.17705/1jais.00428

Warraich, N. F., Irfan, M., & Alli, I. (2024). Understanding
Students’ Mobile Technology Usage Behavior During
COVID-19 Through Use & Gratification and Theory of
Planned Behavior. Sage Open, 14(2),
21582440241242196.
https://doi.org/10.1177/21582440241242196

Wong, G. K. W. (2015). Understanding Technology
Acceptance in Pre-Service Teachers of Primary

Educatia 21 Journal, 28 (2024) Art. 12, Page | 119

Mathematics in Hong Kong. Australasian Journal of
Educational Technology, 31(6), 713-735.

Wu, C., Gong, X., Luo, L., Zhao, Q., Hu, S., Mou, Y., &
Jing, B. (2021). Applying Control-Value Theory and
Unified Theory of Acceptance and Use of Technology to
Explore Pre-service Teachers” Academic Emotions and
Learning Satisfaction. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.738959

Xiao, W., Wang, M., & Mo, J. (2024). Factors influencing
college teachers’ adoption of live online teaching: A
conditional process model of technology acceptance, user
satisfaction and privacy concerns. Frontiers in
Psychology, 14.
https://doi.org/10.3389/fpsyg.2023.1293879

Xue, L., Rashid, A. M., & Ouyang, S. (2024). The Unified
Theory of Acceptance and Use of Technology (UTAUT)
in Higher Education: A Systematic Review. Sage Open,
14(1), 21582440241229570.
https://doi.org/10.1177/21582440241229570

Yildiz Durak, H. (2019). Examining the acceptance and use
of online social networks by preservice teachers within
the context of unified theory of acceptance and use of
technology model. Journal of Computing in Higher
Education, 31(1), 173-2009.
https://doi.org/10.1007/s12528-018-9200-6



