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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 

that provide pathways for connecting best educational practices with modern digital technology-based 

enhancements to increase the quality of learning environment through the integration of educational 

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 

education sector, evolving with emerging technologies 

(ETs) that are reshaping innovative teaching strategies 

for teachers and advanced learning strategies for 

students. Widespread access to technology and the 

Internet, as well as the use of various mobile devices, 

have changed the way the traditional education system 

works, which is by no means "easily or swiftly" 

(McDiarmid & Zhao, 2023, p. 195). ETs such as 

artificial intelligence (AI) and applications of it 

(chatbots), Big Data, cloud computing, augmented and 

virtual reality are slowly being integrated into the 

teaching-learning-assessment process. Their 

application: (i) transforms educational models, (ii) 

redesigns the way students approach learning and (iii) 

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 

advanced learning activities in an interdisciplinary 

environment (Coughlan, 2020; Marks & Thomas, 

2022; McDiarmid & Zhao, 2023; Sing et al., 2022). 

However, the integration of various ETs into current 

pedagogical practices is influenced by the degree of 

acceptance of these technologies by teachers and their 

reluctance to decide which applications to use and how 

to use them, facilitating the transition from individual 

pedagogical practices to inter-, multi- and even 

transdisciplinary practices through the co-construction 

of teaching ideas and reflection on design thinking, 

which translate into reflective, critical and epistemic 

practices that are conducive to lifelong learning 

(Michos & Hernández-Leo, 2020; Teo & Schaik, 

2009; Wong, 2015). 

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 (Graça 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 (Graça 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 

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) 

 

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; 

Graça et al., 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 AI 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 (Nóvoa & 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; 

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; Granić, 2022; Kemp et al., 2024; 

Mohammadi, 2015; Rad et al., 2022; Sukackė, 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 (Aliaño et al., 2019; Criollo-C et al., 

2024; Granić, 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 

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) 

 

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 of 

Technologies 

Acceptance 

Core Constructs Short description 

Theory of 

Reason 

Action 

(TRA) 

attitude towards 

behavior, 

subjective norms 

In TRA, attitude reflects the 

belief that a behavior will lead 

to a particular outcome, 

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 

Planned 

Behavior 

(TPB) 

attitude towards 

behavior, 

perceived 

behavioral control 

If "attitude towards behavior 

refers to an individual’s 

expectations and feelings 

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 

Interpersonal 

Behavior 

(TIB) 

social and 

emotional factors 

TIB addresses three levels of 

motivation to adopt a 

behavior, from personal 

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). 

Usage and 

Gratification 

Theory 

(U&G) 

motivations, 

behavioral usage, 

satisfaction: 

 hedonic 

gratification - 

entertainment, 

escapism, fantasy 

 social gratification -

social presence, 

social interaction 

 utilitarian 

gratification -

achievement 

U&G aims to investigate how 

educational agents use 

technologies to satisfy their 

needs and to understand the 

motivations behind the 

utilization. It presupposes that 

users are aware that, in 

addition to their needs and 

motivations, they also have 

expectations that guide their 

choices and bring rewards 

(Hossain et al., 2019). 

Technology 

Acceptance 

Model 

(TAM) 

perceived 

usefulness, 

perceived ease of 

use, 

attitudes towards 

technology, 

external variables, 

such as: self-

efficacy, subjective 

norms and the 

facilitating 

conditions of 

technology use 

The model utilizes the 

concepts of perceived 

usefulness and perceived ease 

of use to subjectively assess 

the users’ potential to use a 

technology that improves 

their performance in both 

educational and social 

activities. This involves the 

extent to which the potential 

user anticipates the effort 

required to use the technology 

(Davis et al., 1989). 

Unified 

Theory of 

Acceptance 

and Use of 

Technology 

(UTAUT) 

performance 

expectancy, 

effort expectancy, 

social influences, 

facilitating 

conditions 

UTAUT assumes that the 

effective use of technology in 

education is determined by 

behavioral intention, which in 

turn is shaped by four main 

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 AI could 

be problematic for education if the role of AI in 

learning activities is perceived as leading to 

uncontrollable outcomes. Therefore, in TPB model, 

optimism is used as a variable to manage beliefs about 

AI 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. 
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