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Abstract  

Since the 1970s, a number of disciplines (psychology, economics, communication theory, 

educational technology) have been concerned with the identification of key factors related to the process 

of adoption of new technologies by different social groups as part of the process of adoption, 

elaboration, adaptation and diffusion of innovations. The aim of my presentation is to describe the most 

prominent models of technology integration based on a qualitative framework of criteria that I have 

developed. In addition, I will present the factors necessary for the success of technology integration in 

education, which was achieved by studying and analysing models available in other disciplines. In my 

presentation, I will outline the current trends in digital education and attempt to identify its current stage 

of adoption.  

 

Keywords: education, digital education, digital transformation, ICT integration, technology integration 

models 

 

 

1. Problem statement  

It is a globally accepted fact that the current industrial revolution has led to the digitalisation of many 

aspects of our lives, i.e. the emergence of digital (ICT) devices and the associated virtual dimension(s) 

through which we consume content. The internet as a medium has become part of our everyday life 

(Szűts, 2013) and with it new types of learning environments and new forms of learning support 

(Czeglédi, 2018) and competence expectations have changed, with the development of transversal 

domains coming to the fore (Kis-Tóth, Gulyás and Racsko, 2017; Lengyelné, Racsko and Szűts, 2021)  

The year 2023 marked a turning point worldwide, as applications of artificial intelligence became 

available to all which, along with the numerous opportunities, also brought fear to the surface, 

amplifying the need for a new kind of social adaptability expected by the VUCA world (Szűts, 2020). 

The changes brought about by new technological innovations are not new to societies, but in the age of 

the information society their pace of development has accelerated, speeding up the time it takes for 

adaptation to occur (Szűts et al., 2023) 

The changes that take place during digital transformation are inseparable from social conditions (van 

Baalen-van Fenema and Loebbecke; 2016; Rhusby - Surry, 2016) and have an impact on all subsystems. 

Models related to the adoption of (technological) innovations are present in the fields of 

communication theory, psychology, social psychology, economics, but also educational technology and 

didactics address the issue of technology adoption in relation to integration models. 

The best-known models are related to diffusion theories, which aim to model and explain how an 

innovation spreads in society in a population; while elaborational adaptation theories help to understand 

                                                 

 
1 Készült „A STEM készségek fejlesztését támogató módszertani megújulás határon átnyúló összefogással – DigiTransz 2023-

1-HU01-KA210-SCH-000157510 c. pályázat támogatásával”.  

 

mailto:e-mail@cím.rs


11th ICT in Education Conference: Competences 

 November 7–8, 2024 ; Hungarian Language Teacher Training Faculty, Subotica, Republic of Serbia 

 

– 101 – 

 

the intrinsic personal factors related to the acceptance or rejection of an innovation by individuals, as 

well as the related social processes (Straub 2009 cited in Niederhauser - Lindstrom, 2018).  

The results of diffusion, adaptation and elaboration are the same: they induce change and, in some 

cases (e.g. in the case of digitalisation), lead to a paradigm shift in the long run. 

It is also interesting to consider the many different senses in which the term innovation can be used. 

In a 2009 study, Baregheh et al. developed 60 different definitions of the term 'innovation', resulting in 

the following definition as a result of a meta-analysis: 'Innovation is a multi-step process whereby 

organisations transform ideas into new or improved products, services or processes in order to gain an 

advantage, compete with other market actors and differentiate themselves from competitors in the 

market.' (Baregheh et al., 2009, p. 1334.) 

Precisely because of the dynamic nature of change in educational technology, we face a similar 

problem of 'confusion of abundance', as there is no single model for integrating new learning tools in 

education and understanding the processes involved. Thus, we need to look at theories from different 

disciplines to help pedagogues understand how and in what ways to integrate information technology 

and digital solutions into their pedagogical work. 

 

2. Overview 

 

2.1. The overview of the research 

The aim of my research is to identify the factors necessary for the success of ongoing technology 

integration in different disciplines, which can be achieved by studying and analysing the models 

available in other disciplines.  

In this context, I analyse the most significant technology integration models on the basis of a 

qualitative criteria framework that I have developed, and I present the factors that are necessary for the 

success of technology integration in education, which was led by the exploration and analysis of models 

available in other disciplines.  In my work, I outline the current trends in digital education. 

  My sampling procedure was a theoretical-theoretical and multidimensional sampling, in which I 

investigated adoption models of innovations and specifically of technological innovations. The models 

and theories on which my research was based were selected using the systematic literature review 

method and the PRISMA protocol (Kővári, 2024). To analyse them, I used a non-interventional, non-

reactive study, which involved content analysis, using inductive coding. 

 The studies used to describe the theories and models were organised according to a noncross-

sectional layout, as follows: 

 
Elaboration and diffusion models 

• Communication theory aspect:  

o The Elaboration Likelihood Model of Persuasion (Petty & Cacioppo,1986) 

• Social psychological aspect 

o Actor-Network-Theory (ANT) Latour 1987). 

o Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975) 

o Theory of Planned Behavior (TBP) (Ajzen, 1991) 

o Social Cognitive Theory (SCT) (Bandura, 1986) 

• Economic aspect: 

o Diffusion of Innovation Theory (Rogers, 2003; Rogers, Singhal & Quinlan 2014) 

o Disruptive Innovation Theory Christensen, (1997; Christensen & Raynor, 2003) 

 

Technology adoption models: 

o SCOT- Social Construction of Technology (Van Baalen , van Fenema & Loebbecke, 

2016) 

o Technology Acceptance Model (TAM1) (Davis,1989) 

o Technology Acceptance Model (TAM2) (Venkatesh et al., 2003) 

o Unified Theory of Acceptance and Use of Technology (UTAUAT) (Venkatesh et al., 

2003; Venkatesh, Thong & Xu, 2012) 
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In coding, I formed the following main categories (1) Individual's perspective (2) Nature of technology 

(3) Social aspect (4) Individual factors (5) Behavioural intention to use (6) Strategic aspect. 

2.2. Results 

Indultive coding, followed by the development of the main and subcategories, yielded the following 

results. 

The adoption of an innovation is dominated by the utility to the individual and the expected benefits 

of its application from the individual's perspective, which can be objectified in terms of intellectual, 

moral and material benefits.  What others think about the innovation and the expected consequences of 

its application in the life of the individual are important elements. The degree of trialability, the ease of 

use for the individual and the time available for adaptation play a significant role in acceptance.  

Whether indirect reinforcement (rewards and punishments) is provided by others also plays a role  

(see Figure 1) 

 

 
 

1. Figure: The elements of model in light of  individuals prespective 
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When examining the characteristics of the individual, the gender, age and attitude of the subject are 

determinant, and psychological aspects are also important (e.g. susceptibility to addictions, importance 

of pleasure value, role of external control, and level of anxiety). In addition, the individual's view of 

self-efficacy is also reflected (see Figure 2). 

 

 
 

2. Figure: The elements of model in light of  individuals factors prespective 

 

Individual behaviour in the use of innovations is influenced by the observation of the behaviour of 

others, the needs and abilities of users, attitudes towards use, individual norms, motivations, intention 

to act, attitude towards use, image of the innovation and first impressions (Figure 3). 

 

 

 
 

3. Figure: The elements of model in light of  behavioral intent for use  prespective 
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Besides individual factors, the models also analyse strategic and social perspectives. From a strategic 

point of view, the tools and methods needed to achieve attitudinal change, the communication channel 

used, the market share distribution, the strategy used and external factors are shown. 

 

 
 

4. Figure: The elements of model in light of  strategic aspect 

 

From a societal point of view, the specificities (structure, complexity) of the social groups 

concerned, the importance of the innovation for society, its short- and long-term implications and its 

environmental impact should be highlighted. 

 

 
 

5. Figure: The elements of model in light of  social aspect 

 

In the case of technology-centred models, the structure of the factors in the adoption models is 

somewhat simpler, as attitudes towards use, perceived usefulness, the image of the technology, the 

specificity of the relevant social groups and external factors play a role. From the individual's 
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perspective, ease of use, psychological aspects and flexibility of interpretation play a role. Also 

important are the characteristics of the technology in use and the technological strategy used to capture 

it.(See Figure 6.) 

 

 
 

6. Figure: The elements of model in light of  social aspect 

 

3. Overview of current trends in the digital transformation of education 

As an experiment, ChatGPT, one of the best known artificial intelligence applications based on a 

large language model, was asked "What are the trends in educational technology (EdTech) in the field 

of education in 2024?" I consider the answer to the question (prompt) as part of the trend analysis. Of 

course, being aware that most of the predictions are speculative, but based on the ongoing 

developments, future directions can be sketched, 

The following 10 trends have been identified: virtual reality (VR) and augmented reality (AR); 

artificial intelligence (AI) in education; online and hybrid learning; gamification; micro-content; 

blockchain technology in education; collaborative learning tools; student data analytics - data-driven 

learning; ethical and inclusive technology integration. 

 It is a long-established fact for education professionals that technologies that facilitate personalised 

learning have long been present in education (e.g. the emergence of teaching machines in 1920). This 

field is greatly facilitated by adaptive systems based on artificial intelligence and machine learning that 

take into account (and understand) the individual learning style, abilities and performance of learners 

and adapt to individual needs, ensuring personalised learning (Racsko and Kis-Tóth, 2019) 

Different, new types of learning environments (network-based, blended, online and hybrid) have 

become increasingly accepted after the COVID-19 pandemic (Antal, 2023, Szűts és mtsai, 2023) and 

have been further developed in many areas in different segments of education to support learning, 

ensure learning flexibility and content accessibility (Racsko; Kis-Tóth and Gulyás, 2015) 

Closely related to this are micro-content based learning solutions, which implement the 

modularisation of textbooks into small units, along the appropriate methodology, using appropriate 

media content, providing continuous feedback on the progress of learners in the learning process. 

The support of collaborative learning through digital tools is a priority, and the role of platforms and 

tools to facilitate collaboration between learners and teachers is growing, both because of labour market 

expectations and the effectiveness of socio-constructivist learning. 

In digitally-based learning environments data-driven learning will play an even greater role, as 

schools can exploit the potential of Big Data analytics (data analysis) to gain an even deeper 

understanding of areas for improvement in student performance and personalise feedback based on 

data-driven assessments. Textbooks of the future can now be the basis for analysing large data sets and 

can form an integral part of teacher training.  
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The use of blockchain technologies can help with administrative tasks, issuing certificates, checking 

and keeping records. 

Virtual reality (VR) and augmented reality (AR) applications are important tools for maintaining 

motivation, meeting the needs of new generations and experiential education, and can help students to 

learn through experience in digital spaces.  

Tools and solutions for an ethical and inclusive implementation of digital technology  

integration, including data protection, digital equity, accessibility and access provision, will also play 

an important role. 

In 2023, artificial intelligence will have burst into the public consciousness in the context of 

ChatGPT and many people will ask what such a tool can be used for pedagogical purposes (Lengyelné 

et al., 2024; Négyesi, 2024),, in the process of learning and teaching. Today, there are predictions that 

artificial intelligence (AI) will become an important player in education, a useful "companion" for 

educators, from automating administrative tasks to providing intelligent tutoring systems that offer 

personalised learning paths and instant feedback to learners. This is not a replacement for teachers, but 

can make their work more effective. The development and use of AI is inevitable and useful, but only 

in certain areas.  

Below is a brainstorming session on this topic (Bessenyi, 2023). 

Detecting and analysing individual learning pathways and later mapping them 

Monitoring students' work 

Checking content (credibility) 

The GPT as an idea generator, as a teacher's assistant 

 

The technology trends outlined above cannot, of course, be adapted in the same way to all 

educational fields and contexts, but their application in a pedagogically appropriate way can bring a 

number of added values and increase the effectiveness of the learning-teaching process. 

 

4. Conclusions 

The integration of new technologies is, as we have seen, a complex process that involves a number 

of factors, which, for a wide range of societies, implies systematic and continuous planning and 

monitoring. 

From the trends presented here, it is clear how the digital transformation of education shares many 

common intersections with previous models of innovation and technology adaptation, which in the 

context of artificial intelligence in 2024, show patterns that can be applied to effectively integrate it into 

the learning-teaching process. Although emphasized in models, it should always be emphasized that it 

is not the learning tool (Antal, 2017) , but individual factors and pedagogical goals that are at the heart 

of integration (Antal and Stókáné, 2015), the tool is just a new opportunity for methodological 

innovation (Racsko, 2024) 

 

 

REFERENCES 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 

Processes, 50, 179–211. 

Antal Péter (2017):  Mobil eszközök alkalmazásának lehetőségei az oktatásban, trendek, lehetőségek, 

koncepciók In: Forgó Sándor (szerk.) Az információközvetítő szakmák újmédia-kompetenciái, 

az újmédia lehetőségei Eger: Líceum Kiadó, pp 103-124  

Antal Péter (2023). A távoktatás módszertani tapasztalatai járvány idején az Eszterházy Károly 

Katolikus Egyetemen In: Kovács, Enikő (szerk.) Módszerek a fenntarthatóság jegyében : 

tanulmánykötet Eger, Magyarország : Líceum Kiadó (2023) 218 p. pp. 137-148. , 12 p. 

Antal Péter, Stókáné Palkó Mária. Mobil eszközök alkalmazása iskolai környezetben. SÁROSPATAKI 

PEDAGÓGIAI FÜZETEK (0230-0435 ): különszám pp 193-211 

Antal Péter; Czeglédi László (2023). A digitális oktatás módszertana a gyakorlatban. In: Tick, József; 

Kokas, Károly; Holl, András (szerk.) Új technológiákkal, új tartalmakkal a jövő digitális 

transzformációja felé : 32. Networkshop: országos konferencia : 2023. április 12-14. Pannon 

Egyetem, Veszprém Budapest, Magyarország : Hungarnet (2023) 207 p. pp. 135-142. , 8 p. 

  



11th ICT in Education Conference: Competences 

 November 7–8, 2024 ; Hungarian Language Teacher Training Faculty, Subotica, Republic of Serbia 

 

– 107 – 

 

Bandura, A. (1986):  Social foundations of thought and action: A social cognitive theory 

Bessenyei I. (2023): Mire jó a mesterséges intelligencia? URL: https://www.tani-

tani.info/mire_jo_a_mesterseges_intelligencia  (utolsó letöltés: 2024. 11.20.) 

Christensen, C. (1997). The Innovator’s Dilemma. Cambridge, MA: Harvard Business School Press. 

Christensen, C. M., & Raynor, M. (2003). The Innovator’s Solution: Creating and Sustaining Successful 

Growth. Harvard Business School Press. 

Czeglédi László  Adaptív tanulási környezetek könyvtári támogatása In: Nádasi András (szerk.) Agria 

Media 2017 : „A digitális átállás a tanulást élménnyé teszi” = „ Digital transformation as a key 

to experience - based learning ”Eger: EKE Líceum Kiadó, pp 11-15 (2018) 

Davis, F. (1989) Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information 

Technology. MIS Quarterly, 13, 319-340. 

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: An introduction to theory and 

research. Reading MA. Addison, Wesley 

Gyermeknevelés: online tudományos folyóirat 9 : 1 pp. 327-339. , 13 p. (2021) 

Kis-Tóth, Lajos ; Gulyás, Enikő ; Racsko, Réka. Transzverzális kompetenciák fejlesztésének 

pedagógiai módszerei, különös tekintettel a digitális kompetenciára. Educatio 26 : 2 pp. 230-

245. , 15 p. (2017)  

Latour, B. (1987).Science in Action: How to Follow Scientists and Engineers Through Society, Open 

University Press, Milton Keynes. 

Lengyelné, Molnár ; Balla, Georgina ; Esztelecki, Péter ; Szabó, Emilia ; Ujhelyi, Gábor (2024): 

ChatGPT az oktatásban:  Könyv és nevelés: az oktatáskutató és fejlesztő intézet folyóirata 25 : 

2 pp. 109-123. , 15 p. (2024) 

Lengyelné, Molnár Tünde ; Racsko, Réka ; Szűts, Zoltán (2021) A kommunikációs kompetencia 

fejlesztésének új lehetőségei: digitális történetmesélés LEGO® eszközzel 

Négyesi, Péter (2024):  A ChatGPT oktatásra gyakorolt hatásának vizsgálata. In: Lengyelné Dr. Molnár, 

Tünde (szerk.) Agria Média 2023 és ICI-17 Információ- és Oktatástechnológiai Konferencia : 

A magas szintű digitális kompetencia a jövő oktatásának kulcsa. Eger, Magyarország : 

Eszterházy Károly Katolikus Egyetem Líceum Kiadó (2024) pp. 15-25. , 11 p. 

Niederhauser, D. S., & Lindstrom, D. L. (2018). Instructional technology integration models and 

frameworks: Diffusion, competencies, attitudes, and dispositions. Second handbook of 

information technology in primary and secondary education, 335-355. 

Petty, R.E., Cacioppo, J.T. (1986). The Elaboration Likelihood Model of Persuasion. In: 

Communication and Persuasion. Springer Series in Social Psychology. Springer, New York, 

NY. https://doi.org/10.1007/978-1-4612-4964-1_1  

Prentice-Hall, Engelwood Cliffs, NJ  

Racsko Réka ; Kis-Tóth Lajos (2019): A technológia szerepe a 21. századi tanár kompetenciájának 

fejlesztésében. Katolikus pedagógia: katolikus pedagógiai tanszéki folyóirat / nemzetközi 

neveléstudományi szakfolyóirat 8 : 1-2 pp. 49-65. , 17 p. 

Racsko, Réka (2024):  A köznevelés digitális transzformációjának egri aspektusai: a 2009-2017-ig zajló 

iskolakísérletek médiadidaktikai elemzése In: Lengyelné Dr. Molnár, Tünde (szerk.) Agria 

Média 2023 és ICI-17 Információ- és Oktatástechnológiai Konferencia : A magas szintű 

digitális kompetencia a jövő oktatásának kulcsa. Eger, Magyarország : Eszterházy Károly 

Katolikus Egyetem Líceum Kiadó (2024) pp. 305-325. , 21 p. 

Rogers, E. M (2003): Diffusion of innovations 5th edition.Free Press. Simon and Schuster.  

Rogers, E. M., Singhal, A., & Quinlan, M. M. (2014). Diffusion of innovations. In An integrated 

approach to communication theory and research (pp. 432-448). Routledge. 

Szűts, Zoltán ; Molnár, György ; Racsko, Réka ; Vaughan, Geoffrey ; Molnár, Tünde Lengyelné . 

Pedagogical Implications and Methodological Possibilities of Digital Transformation in Digital 

Education after the COVID-19 Epidemic. COMPUTERS 12 : 4 Paper: 73 , 19 p. (2023) 

Szűts, Zoltán ; Molnár, György ; Racsko, Réka ; Vaughan, Geoffrey ; Molnár, Tünde Lengyelné  (2023): 

Pedagogical Implications and Methodological Possibilities of Digital Transformation in Digital 

Education after the COVID-19 Epidemic. COMPUTERS 12 : 4 Paper: 73 , 19 p.  

Van Baalen, P. J., van Fenema, P. C., & Loebbecke, C. (2016). Extending the Social Construction of 

Technology (SCOT) Framework to the Digital World. In ICIS. 

  

https://www.tani-tani.info/mire_jo_a_mesterseges_intelligencia
https://www.tani-tani.info/mire_jo_a_mesterseges_intelligencia
https://doi.org/10.1007/978-1-4612-4964-1_1


Réka Racsko: Trends in Digital Education in the Light of Technology Adoption Models (pp. 100–108) 

 

– 108 – 

 

Van Baalen, P. J., van Fenema, P. C., & Loebbecke, C. (2016). Extending the Social Construction of 

Technology (SCOT) Framework to the Digital World. In ICIS. 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User Acceptance of Information 

Technology: Toward a Unified View. MIS Quarterly, 27(3), 425–478. 

https://doi.org/10.2307/30036540  

Venkatesh, V., Thong, J. Y., & Xu, X. (2012). Consumer acceptance and use of information technology: 

extending the unified theory of acceptance and use of technology. MIS quarterly, 157-178. 

 

 

 

 

 
 

https://doi.org/10.2307/30036540


 

– 112 – 

 

CIP - Каталогизација у публикацији 

Библиотека Матице српске, Нови Сад 

 

371.13(082) 

371.3(082) 

 

КОНФЕРЕНЦИЈА "ИКТ у образовању" (11 ; 2024 ; Суботица) 

    Зборник радова [Електронски извор] / 11. конференција "ИКТ у образовању" [са 

темом] "Компетенције", 7-8. новембар 2024, Суботица ; [уредници Cintia Juhász Kovács, 

Zsolt Námesztovszki]. - Суботица : Учитељски факултет на мађарском наставном језику, 

2024 

 

Начин приступа (URL): https://magister.uns.ac.rs/publ/2024/978-86-81960-33-2. - Насл. са 

насловног екрана. - Опис заснован на стању на дан 21.1.2025. - Радови на више језика. - 

Лат. и ћир. - Библиографија уз сваки рад. - Резиме на енгл. језику уз сваки рад. 

 

ISBN 978-86-81960-33-2 

 

а) Учитељи - Образовање - Зборници б) Настава - Методика - Зборници 

 

COBISS.SR-ID 161483273 

 

 

 

 

 

https://magister.uns.ac.rs/publ/2024/978-86-81960-33-2

	Садржај
	Tartalom
	Sadržaj
	Contents
	Trends in Digital Education in the Light of Technology Adoption Models
	Réka Racsko
	1. Problem statement
	2. Overview
	3. Overview of current trends in the digital transformation of education
	4. Conclusions
	References



