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Abstract 

This thesis explores the barriers to implementing digital applications in a small group 

setting from the perspective of early childhood care and education organizations. The 

author discusses the benefits and challenges of digitalization in early childhood education 

institutions and maps the current opportunities and limits in transforming some 

traditional practices into digital form, with an emphasis on defining the barriers from the 

perspective of educators. The study defines the barriers to the implementation of digital 

applications from the perspective of direct participants in the educational process, from 

the perspective of school management and educators. A mixed method research design 

was used for the study, which draws conclusions using quantitative and qualitative 

methods based on the principle of sequential design implemented in two steps, a 

questionnaire survey among respondents and direct observation of the phenomenon 

under study. The study concludes that although digitalization in early childhood 

education offers significant potential for improving learning and development, it also 

presents challenges that need to be addressed through careful implementation, teacher 

training and ongoing research. Barriers to digitalization in pre-school are mainly 

inadequate equipment (resources) on the part of schools, insufficient teacher 

qualifications, and perceived attitudes of teachers and parents towards the use of digital 

technologies in early learning.  

Keywords: pres-school, ICT, digitalization 

1. INTRODUCTION 

Preschool age is a very important developmental stage in a person's life, which affects 

the whole future life. It is the age of play, of close attachment to a caring person, it is the 

time when a person's involvement in society is emerging, when innate potential is 

developing, it is the age when basic life needs need to be met (Matějček & Langmeier, 

2011). Digital technologies are becoming part of school policy in most European 

countries (Zounek et al., 2020), learning in the age of digitalization carries the potential 

to promote changes in education, leading to thinking about so-called modern pedagogy, 
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the context of educational research is changing as a result of digitalization (Sivachenko 

et al., 2022). Digital competence is becoming a key cross-cutting competence in the 

Czech Republic (Neumajer, 2014) and most European countries (MŠMT, 2020), it would 

be interesting to compare the state of digitalization of Czech schools with other countries 

(Potužníková et al., 2014). Caregivers often use technology as babysitters (Lafton, 2015), 

parents gain time for their responsibilities through digital play (Magdalena et al., 2023), 

increasing numbers of children can use a mobile phone before they can talk(Sundus, 

2018) , the average length of screen use can be up to two hours per day (Stewart et al., 

2019). Digitalization is a growing trend (Atış Akyol et al., 2023), which aims to 

incorporate digital technologies (Tan & Mo). The process brings with it both 

opportunities and challenges as it seeks to improve educational outcomes while 

addressing concerns about potential negative impacts on young children (Paulus & 

Gerstner, 2023). A large-scale study in European schools has shown that the level of 

digitalization is improving, but many barriers remain (Commission et al., 2013), not only 

on the material side, but also on the operational and human side. Based on the above, this 

study will mainly address these research questions. 

RQ1: What technical, financial, organizational or educational barriers do schools 

experience in the area of introducing new technologies and digitalizing learning? 

2. LITERARY RESEARCH 

The current rapid rise in the capabilities of digital technologies is affecting many areas 

of our lives, digitalization is not only present especially in industry, commerce, services, 

but is also gaining a prominent place in the field of education (Richert et al., 2016). The 

current digital world makes demands for a positive attitude towards the adoption of 

information technology (Šabić et al., 2022) and its aspects are also entering the education 

sector (Kundu et al., 2022). Digital technology in education has the potential to develop 

the effectiveness of the learning process (Alia & Irwansyah, 2018), however, in preschool 

it is good to keep in mind the potential threats of exposure to digital technologies 

(Nurdiantami & Agil, 2020). Digitalization in early childhood education and evaluation 

offers not only the benefits of new possibilities and approaches to the educational 

process, benefits for students (Chen & Ding, 2024), but it is also important to be aware 

of the challenges associated with digitalization (Shykyrynska et al., 2024), which have a 

major impact on the effectiveness and way of educating preschoolers and the role of 

educators( Ciarko & Paluch-Dybe, 2021). Educational methods themselves have also 

seen rapid developments, such as open courses, personalized learning and gamification 

(Kursch, 2018) and the focus of society on creating optimal educational environments 
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(Ciarko & Paluch-Dybe, 2021) or diversifying them (Otterborn et al., 2024). Digital 

technologies can improve learning outcomes, make learning more effective especially in 

mathematical (Preradovic et al., 2016) as well as the development of computational 

thinking (Su et al., 2024), literacy (Rakhimova et al., 2024) and social skills (Yadav & 

Vyas, 2021), emotional intelligence (Iksanova, 2022) , the development of creativity 

(Kavak et al., 2024), and the quality of education of educators themselves (Yang, 2024), 

thus depending on the digital skills of educators. Preschool children are in quite intensive 

contact with digital technologies from early childhood(Palaiologou, 2016), i.e. they 

possess a certain level of computer literacy (Su, 2024), i.e. it is in the hands of families 

and especially young educators to work with this fact (Zevenbergen, 2007), for example 

through the teaching method of digital games (Behnamnia et al., 2023) , where children's 

increasingly frequent contact with digital devices can be taken into account (Pervolaraki 

et al., 2016). 

The integration of digital technologies in preschool and early childhood education 

therefore presents both opportunities and challenges, as mentioned above. The strongest 

debate is generated by those who consider computers to be detrimental to health and 

learning, and those who believe that computers can be a key asset for children's social 

and intellectual development. An example of the conservative approach in the U.S. is the 

view of the Alliance for Childhood (Cordes & Miller, 2000), which calls for an 

immediate moratorium on the further introduction of computers in early childhood, 

except in the special cases of students with disabilities. The Alliance recommends 

focusing on so-called "essential elements of a healthy childhood" such as play, book 

reading, and "hands-on experiences with nature and the physical world," and this view 

may persist among many educators and parents, In the UK there is even talk of the 'death 

of childhood' with the introduction of digital technologies into pre-school (Buckingham, 

2013), concerns about disrupting children's natural development (Healy, 2000), hence 

the need to use critical thinking to introduce new technologies (Yelland, 1999). This 

unresolved debate is evident in the views of both parents and practitioners, as 

demonstrated for example in A study by the Annenberg Public Policy Centre (Turow & 

Nir, 2000), which found that parents generally support the Internet as a valuable 

educational resource, but are concerned about children being exposed to pornography, 

violent content, etc., and there was even a noticeable resistance among educators to 

introducing ICT into the classroom  (Turbill, 2001), which can be a significant barrier to 

the introduction of these innovations. While digital tools can enhance the learning 

experience(Zakharova et al., 2021) and provide personalized learning (Kolesnikova & 

Orlova, 2022), several barriers hinder their effective implementation. These include lack 
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of funding (Ihmeideh, 2009) , time and technological skills of educators (Shimasaki, 

2015) , and concerns about possible negative impacts on children's health and 

development (Lazareva & Zvezda, 2021). The digital divide and equity issues are also 

problematic (Stephen & Plowman, 2003). To overcome these barriers, teachers' digital 

competencies need to be improved (Andryukhina et al., 2020) and the adoption of digital 

technologies needs to be critically reflected upon (Jernes et al., 2010). Despite these 

challenges, digitalization offers potential benefits for continuous learning and 

optimization of the educational process in preschool settings (Kolesnikova & Orlova, 

2022) 

Thus, much research shows that incorporating ICT in preschool education increases 

children's motivation(Rahiem, 2021) . These benefits can be achieved if educators have 

positive attitudes towards and are able to use ICT technologies. Incorporating ICT tools 

into the preschool environment can be accompanied by a number of challenges( 

Blackwell et al., 2014) , these barriers include unfavourable attitudes of educators, lack 

of training in education (Bingimlas, 2009). According to existing literature, attitudes 

towards ICT are influenced by educator level factors such as age (Lawrence & Tar, 2018) 

, years of teaching experience (Schomakers et al., 2018), professional knowledge (Ayub 

et al., 2015) . Educators need ICT training (Baturay et al., 2017), while educators' 

experience with digital technologies is one of the factors influencing their attitudes 

(Lawrence & Tar, 2018) 

3. DATA AND METHODS 

Based on the literature search, the main barriers to the implementation of digital 

technologies in kindergartens appear to be parameters in the following areas - technical 

barriers, barriers on the part of teachers, low digital competence, lack of training, lack of 

methodological materials, and inconsistency with traditional pedagogical methods. Last 

but not least, personal barriers, fear, mistrust, attitudes, low motivation and 

organizational and systemic barriers. At the same time, the relatively short time to define 

the risks for the children themselves and the associated cultural and social barriers in 

terms of the ambiguity of the impact of digitalization.  

Based on this research question RQ1: What technical, financial, organizational or 

educational barriers do schools perceive to the adoption of new technologies and 

digitalization of learning? The following hypotheses were established: 

H1: If teachers have the opportunity to use a sufficiently equipped classroom for teaching 

with digital technologies, they include these teaching methods more often. 
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H2: If teachers are supported with training opportunities in digital competences, they feel 

more confident in teaching children and use digital teaching methods more often. 

Thus, the research aims to describe the main obstacles that hinder the implementation or 

integration of digital technologies in the environment of pre-school education 

institutions, kindergartens, children's groups mainly from the perspective of school 

management and teachers, from the perspective of the school organization. The aim of 

the research is to identify the main barriers (from the perspective of direct participants in 

the pedagogical process) that affect the implementation of digital technologies in the 

teaching and daily practice of preschool institutions, with the sub-goal of providing 

suggestions for overcoming these barriers. It seems optimal to design the research as a 

mixed-method study according to Tashakkori & Creswell (2007), who defined mixed-

method research as "research in which the researcher collects and analyzes data, 

integrates findings, and draws conclusions using both qualitative and quantitative 

methods". Mixed methods research can facilitate a deeper understanding of research 

questions (Akyar et al., 2024). The research procedure is designed based on the principle 

of sequential design, implemented in two steps. The first step is data collection through 

a questionnaire and then data collection through observation of the phenomenon under 

study, which is done in order to clarify the situation more accurately. The questionnaire 

survey was conducted in 2025 among nannies and preschool teachers, employees of a 

non-profit organization providing preschool education in the country. The questionnaire 

on preschool teachers' attitudes towards ICT consists of three parts. The first collects 

demographic data, the second collects data on ICT use and the third collects data on 

teachers' attitudes towards ICT (general attitudes, attitudes towards use in education and 

use according to Scherer et al. (2018) Participants rate 10 items on a five-point Likert 

scale. The scale is shaped by three sub-scales namely OPT (General attitude towards 

technology, general interest, enjoyment, usefulness), PVP (Attitude towards use in 

education) and SA (Ease of use measures the perception of how easy it is to use ICT). 

By calculating the Cronbach's alpha, the values for OPT, PVP and SA are determined. A 

Python program was used for the calculation. The observation itself was conducted on a 

selected sample of children's groups of the organization Kindergarten Andelska, the 

classes are marked with the code A, B, C, D, E, F, G. Data from the qualitative part of 

the study, similar to the study (Çelik et al., 2023) was analyzed by SPSS software, data 

was collected through field notes and analyzed through coding and qualitative thematic 

content analysis (Orhani et al., 2022). Correlation analysis was performed with IBM 

SPSS Statistics 29. The second step of data collection is to collect data through 

observation and the CoRe method (Loughran et al., 2004) , which was developed for 



 

Received: 16-08-2024         Revised: 05-09-2024 Accepted: 22-09-2024 

  

7381 

Volume 48 Issue 4 (December 2024) 

https://powertechjournal.com 
 

science educators but is applicable to studies in the use of digital technology in the 

classroom and TPACK (Walan, 2020). In TPACK, the elements of T that we focus on 

are defined as follows: 

Technology proficiency (TK) refers to teachers' knowledge of technology devices 

(hardware) and their use, as well as software suites. It refers to the practical use of digital 

tools. 

Technology Content Knowledge (TCK) refers to teachers' knowledge of the relationship 

between technology (in this case, all kinds of digital tools) and course content. That is, 

how different digital tools can best embody and support understanding of particular 

concepts or processes. 

Technological and pedagogical knowledge (TPK) refers to teachers' knowledge of how 

teaching and learning changes when using specific technologies. Barriers arise with 

different digital tools and their relationship to teaching practice. 

Technology and Pedagogical Content Knowledge (TPACK) includes teachers' 

knowledge of the interaction between technology (digital tools), pedagogy and subject 

matter, and the strategic application of technology in the learning situation. This 

knowledge is dynamic and adaptable to the needs of different learners (in our case, 

children). 

4. RESULTS 

Children may have better motor skills, better cognitive skills and competitive skills, while 

conversely, children may face serious problems such as speech delays, attention deficits, 

learning problems, even mental disorders that can impact their characters. Therefore, 

serious attention is needed from the environment where children grow and develop such 

as parents, caregivers, early childhood educators and the community holistically to 

minimize the negative effects of the internet on their character and moral edifice. The 

conclusions of this paper are in line with those of a large study in European countries. 

Teachers still believe that the biggest barrier to ICT use is lack of equipment, ICT is used 

for lesson preparation rather than actual teaching, and teacher training in ICT is rarely 

compulsory. If schools combine policies on the integration of ICT into teaching and 

learning, this area is more widely used by pupils and teachers, but most schools do not 

yet have such an overarching policy and this area awaits more radical 

change(Commission et al., 2013) Virtually all primary and secondary schools in the 

Czech Republic are already equipped with computers, with 24 computers per 100 pupils 

in 2023. Over 46% of schools operate a school information system and 75% of schools 
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provide their own internet connection. Almost 100% of Czech students have a 

smartphone and use it to connect to the internet. Therefore, investment in technical 

equipment, the organization of regular training courses on digital literacy for teachers 

and, last but not least, the introduction of support programmes at national or regional 

level seems to be suggestions for improvement. Based on this brief initial research 

exploration, the possibilities for further research open up; in particular, it would be useful 

to investigate the impact of digitalization on learning outcomes in pre-school institutions, 

or the effectiveness of training. 

5. DISCUSSION OF RESULTS 

Similarly to the study(Çelik et al., 2023), barriers within the sub-themes of physical 

conditions, teacher-parent collaboration, administrative barriers, policies and teachers' 

beliefs and opinions, and teachers' competencies appear to be barriers in the Czech 

context. Teachers encountered the following problems in incorporating digital tools in 

their teaching such as classroom facilities, lack of variety of digital tools in the school, 

parents' biases, lack of knowledge and negative attitudes towards the use of digital tools. 

As mentioned above, the digitalization of early childhood education presents both 

opportunities and challenges. While digital tools can enhance learning(Marklund, 2022), 

adapt to change and prepare children for the future (Çelik et al., 2023), their 

implementation faces several obstacles. These include insufficient facilities and 

connections, lack of teacher competence and lack of administrative support(Area-

Moreira et al., 2020). Teachers' beliefs and pedagogical philosophies also play a crucial 

role, with many not fully exploiting the potential of ICT (Magen-Nagar & Firstater, 

2019). The integration of digital technologies in kindergartens varies, reflecting different 

views on democracy and digital competence (Enochsson & Ribaeus, 2021). Digital tools 

can enhance social learning and inclusion in science education (Otterborn et al., 2024), 

but concerns remain about their impact on children's well-being and social development 

(Fleer, 2017) . The COVID-19 pandemic has highlighted the opportunities and 

limitations of digital mathematics education in kindergartens (Lavidas et al., 2022) In the 

era of 21st century education, it is essential for teachers to have a better understanding of 

subject content and pedagogical principles aligned with educational technology. This will 

ensure that the use of technology in the classroom is relevant to current educational 

needs. This approach reflects the TPACK model, which emphasizes the importance of 

the interaction between content knowledge, pedagogy, and technology in classroom 

practice. Implementation of the TPACK model has been shown to improve the teaching 

and learning process (Nisa et al., 2023) and that 21st century teachers need to understand 
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and master the teaching skills of this century, including the effective integration of 

technology (Shafie et al., 2019). 

6. CONCLUSION 

The results of this study confirm that digitalization in pre-school education has significant 

potential, but its implementation faces a number of barriers. Key barriers are the technical 

limitations of schools, low digital competences of teachers and persistent scepticism 

among some professionals. The analysis shows that effective integration of digital 

technologies into the educational process requires not only adequate technological 

infrastructure, but above all systematic training of teaching staff and well-thought-out 

implementation strategies. The study also pointed out that digitization can have a positive 

impact on the development of children's cognitive abilities if it is used adequately to their 

age needs. Although digitalization offers new opportunities to personalise learning and 

to assess pupils' progress more effectively, the extent to which technology should be 

integrated into early education remains a question. This issue requires further research 

focusing on the long-term implications of the use of digital technologies in early 

childhood settings. Recommendations based on this study include investing in technical 

equipment in schools, developing comprehensive methodological materials for teachers 

and introducing across-the-board training programmes aimed at developing teachers' 

digital competences. Research on measuring the effectiveness of digital tools in pre-

primary education also needs to be strengthened in order to accurately identify their 

benefits and potential risks. Only in this way can it be ensured that digitalization will not 

only represent an administrative or technical challenge, but a real qualitative contribution 

to the educational process of the youngest generation. 
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