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Abstract 

Modernization of education programs is carried out through the digital technologies integration into the education 

system, in particular, into the primary education system. This leads to the integration of courses and disciplines into 

curricula for the development of digital competences of future primary school teachers. The purpose of the 

investigation was to study the features of modernization of education programs in order to form digital competences 

of future primary school teachers. 48 scientific publications have been examined, studied and systematized, where 

the integration of disciplines for the study of digital competences into the educational process of teaching future 

teachers is considered; consequently, three dimensions of modernization of curricula have been investigated. The 

first one concerns the development of general digital competences, the second one - the competence to integrate 

technology into educational practice, the third one - professional digital competence. It has been revealed that 

general digital competences are consistent with the context of the education system. Competence to integrate 

technologies into teaching practice focuses on the context of integration, preparing future teachers for the 

opportunity to use technology in future teaching of pupils, critically assess the use and teach children, using digital 

devices in education process. The academic paper proposes the concept of professional digital competence as the 

ability of a teacher to work in the context of a school education system with a digital form of education, including the 

process of teaching, managing digital learning environments and professional activities of a teacher. Further research 

should additionally explore professional digital competence in the framework of primary teacher education. 

Keywords: education programs (curricula), digital competences, competence of the future teacher, digital 

educational system, digital curriculum 

1. Introduction 

Despite the increasing availability and prospects for the use of technologies at primary school, teachers are facing 

new challenges due to the growing amount of digital content available to teachers: open educational resources 

(OER), social media, e-textbooks, additional digital materials and software (Davies & West, 2014; Wiley, Bliss, & 

McEwen, 2014). Teachers are able to form a set of resources to make the learning process more effective. Digital 

content is a resource on which the effect of studying depends and which requires the application of digital skills 

outside of learning strategies, the use of technology to provide the content (Wiley, Bliss, & McEwen, 2014). In 

general, according to recent studies, the lack of assessment of teachers’ skills in mastering digital content, teachers 

integrate technology into pedagogy intuitively, regardless of the effectiveness of curricula and resources in teaching 

(Johnson, Adams Becker, Estrada, & Freeman, 2015; Kim, Kim, Lee, Spector, & DeMeester, 2013; Lee & Kim, 

2014). These trends determine the need to modernize curricula that will provide teachers with digital skills and 

competences in the selection of the most effective digital resources, materials for teaching at primary school.  

The purpose of the academic paper is to study the features of modernization of education programs in order to form 

digital competences of future primary school teachers. 

2. Literature Review 

Curricula of teachers’ development are the basis for acquiring skills and competences of future primary school 

teachers. Forasmuch as the process of development and changing the mode of instruction take place at schools as a 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 9, No. 7; 2020 

Published by Sciedu Press                         378                         ISSN 1927-6044  E-ISSN 1927-6052 

result of the integration of technology into the educational process of primary school, teachers’ training will also 

change (Starkey, 2020). Assessment of digital skills is an increasingly relevant subject of the investigation of 

teacher’s competence. Studies focus on digital competences, namely the following subjects: general digital 

competence, competence in the field of digital learning and a new concept of professional digital competence 

(Starkey, 2020). 

Recent studies indicate that there are four dimensions of the competences of future primary school teachers, namely: 

familiarization, use, integration, reorientation (Kim, Xie & Cheng, 2017). Different levels of competence 

development needs require consideration of different principles and approaches to curriculum’s development. Along 

with this, Ge, Han and Shen (2018) offer other dimensions of competence assessment: awareness, literacy, strategy 

and research.  

On the one hand, future primary school teachers consider themselves competent in the main aspects of digital 

competences, and on the other hand, studies confirm teachers’ perceptions and recognition that working in the 

development of digital skills has helped them significantly improve their competences (Porln & Snchez, 2016).  

Teachers’ digital competences ensure the development of pupils’ skills (Fernàndez-Cruz & Fernàndez-Díaz, 2016). 

The results of the study indicate a significant difference in optimal ICT skills and low levels of teachers’ competence 

in the development of curricula, using technology in the educational process of primary school.  

The training of primary school teachers requires the study of factors that affect the level of digital competence 

(Fernàndez-Cruz & Fernàndez-Díaz, 2016). There is a significant deficit in preparation for the use of technology in 

the educational process in developed countries. For instance, the teacher’s training profile in Spain is low-average; 

most future teachers do not understand the essence of digital competencies; ICT resources are not used in the 

educational process. In case the teachers do not possess digital competences, then they are unlikely to be integrated 

into the educational process of primary school. In contrast, students, receiving the profession of a future teacher of 

primary school, highly value their own digital skills. However, the assessment of these skills indicates the need to 

acquire digital skills, in particular for teaching in education environment and professional development (Porln & 

Snchez, 2016). 

When students complete a teacher’s curriculum, they should be confident in their ability to use the competences 

acquired during the training, in particular digital ones (Kaufman, 2015). Future teachers’ training programs should be 

supported by experimental studies (Darling-Hammond, 2012). The investigation on the training of future teachers 

will change significantly in the future, because the integration of digital technologies and the development of 

infrastructure in the school system will gradually take place. For instance, some studies have been focused on 

pedagogical approaches to training primary school teachers for the development of digital competences (Røkenes & 

Krumsvik, 2014), future teachers’ training programs in the field of knowledge-based economy (Cochran-Smith et al., 

2015), or research models (Voogt, Fisser, Roblin, Tondeur & van Braak, 2013). 

3. Materials and Methods 

The study is based on the methodology of Starkey (2020), which offers a study of digital competencies of future 

teachers based on qualitative analysis of publications.  

This research uses the study and analysis of quantitative researches for 2010-2020. Publications have been selected and 

analyzed on the basis of a systematic approach (Figure 1). The publications have been taken from the databases A + 

Education, Education Source and Proquest Education. The search has been carried out by keywords. 
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Figure 1. Article identification and selection summary 

The following criteria have been used to search for and select publications for studying and analyzing the state of 

formation of digital competencies, namely: the research addresses the issue of curricula and standards that define 

teachers’ digital skills; studies include a quantitative assessment of the digital competences of future primary school 

teachers.  

The revision of the abstracts, which contained the results of research, was the first step to weed out repeated 

researches and investigations, which partially examine the issues of digital competences of teachers. The second 

phase involved manually applying exclusion criteria by reviewing titles and abstracts. Included were journal articles 

that reported research about preparing students for general primary or secondary school teaching in the digital age. 

Excluded articles examined one aspect of teacher education such as subject specific preparation, the educational use 

of a particular software or hardware like e-portfolios, or using digital technology to teach a particular group of 

students like visually impaired or EFL students. The context of education and digital technology capability is 

changing rapidly therefore a time limitation of 2010–2020 was applied and the initial search was limited to peer 

reviewed journal articles. In the end, 67 articles were selected for inclusion in the analysis. The study of the results of 

67 articles led to the exclusion of 19, which did not contain the results of the development of the theory. In the end, 

48 articles were received for literature review and analysis.  

Key words of search for publications in databases have been selected as follows: digital competences of teachers, 

curricula, modernization of educational training programs, formation of digital competences of future teachers, 

digital competences of primary school teachers. Due to duplicate key words, some posts reappeared in the search. 

Key words became the basis for the formation of major trends in the formation of digital competences of future 

teachers. Relevance also served as a search criterion. 

4. Results 

4.1 Initial Teacher Education Program 

Scientific publications generally study the curricula of school teachers, namely the articles focus on the development 

of curricula, the effectiveness of students’ studying and the interconnection between the curriculum and the learning 

process itself. The basic direction of research in this context was the study of the development of digital skills and 

competences of teachers. Accordingly, the study of curricula addressed the problems of modernization in the context 

of the formation of digital competences. Instefjord and Munthe (2016) have studied the positioning of digital skills in 

curricula. This contradicts the study that has examined the learning of students – future teachers through their initial 

curriculum. For instance, the features of the development of digital skills of teachers and students depending on the 

initial curricula (Gill & Dalgarno, 2017; Shinas, Karchmer-Klein, Mouza, Yilmaz-Ozden & Glutting, 2015) and “the 

development of student teachers’ technology-enabled learning design thinking” have been studied (Bower, Highfield, 

Furney & Mowbray, 2013). These studies concerned the specifics of curricula in the context of teachers’ training in 

digital pedagogy. Curriculum development along with future teachers’ training potentially ensures the effectiveness 

of primary school teaching methods. Studies have included such issues as: the impact of educational curricula on the 

development of digital competences of teachers (Røkenes & Krumsvik, 2014; Urbani, Roshandel, Michaels & 

Truesdell 2017), in what way features of the curriculum determine the intentions and abilities to use technology by 

teachers and students (Aslan & Chang, 2017; Baydas & Goktas, 2016), ways and methods of integration of digital 
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technologies by educational institutions into the educational process (Tondeur, Roblin, van Braak, Fisser & Voogt, 

2013; Instefjord, 2015), the interconnection between the use of technology in the curriculum and primary programs 

(Tondeur, Roblin, van Braak, Voogt & Prestridge, 2016).  

Two consecutive indirect studies have examined the curricula concerning students’ studying  and development of 

curricula. One study examined the impact of development of curricula on the capacity development of future 

teachers. Another study examined students’ perceptions of the quality of ITE programs in connection with the 

development of digital skills (Gudmundsdottir & Hatlevik, 2018; Koh, Woo, & Lim, 2013). Researches focus on 

teachers - students that develop general digital skills and integrate technology into learning proccess.  

Investigations of the initial preparation of teachers for digital pedagogy include the study of three key aspects. The 

first subject of research refers to confidence, attitudes, perceptions, personal qualities, teacher’s temperament, 

competence. Studies have found a link between these features and digital competences of teachers. The second 

subject of research refers to pedagogical approaches and digital competences of teachers. The third subject refers to 

curricula for teachers, namely the design of education, the learning process within a particular curriculum, the 

interconnection between a particular design and learning process. The issue of digital competences was central in 

these three research subjects, including the following interpretations: general digital skills, skills of integration of 

technologies into educational practice, a new field of research - professional digital competence. 

4.2 Digital Competence 

The interconnection between the teacher and educator assessment reflects the relationship between students and 

teacher assessment in research on general digital competence and teaching practice. The general digital competence 

of teachers and educators is considered as a prerequisite for the digital integration of technology into learning process. 

In particular, the issue of perception of digital integration and competence among teachers is studied (Instefjord, 

2015), assessment of confidence and competence of teachers – educators regarding the integration of technology into 

the educational process and teaching practice (Brun & Hinostroza, 2014), examination of curricula for the 

development of opportunities for integration of technologies by teachers in digital practical pedagogy and model 

approaches to teachers’ training (Bower, Highfield, Furney, & Mowbray, 2013). Two studies examine the integration 

of technology by teachers in practice (Brun & Hinostroza, 2014) and one potential development of the teacher and 

mentor collaboration in the context of technology integration. 

The Instefjord and Munthe study (2017) examines the ability of teachers to prepare students for the independent 

integration of technology into teaching practice. Digital competences have been measured on the basis of indicators: 

studying of students to use digital tools and ethical issues of use through the use of social networks; use of interactive 

whiteboard and digital tools, evaluation methods. These indicators prove the preparation of teachers for the 

integration of digital technologies into teaching practice. 

4.3 Student-teacher: Personal Characteristics 

The studiess analyze digital competences and at the same time the confidence, attitudes, beliefs, effectiveness of 

students - future teachers in terms of use of technology. Six studies presented the results of this issue: the level of 

confidence of students and teachers in terms of use of technology to develop curricula (Jamieson-Proctor, Finger & 

Albion, 2010), effectiveness or confidence of students, future teachers (Yeung, Lim, Tay, Lam-Chiang & Hui, 2012) 

or intentions to use technology in learning process (Baydas & Goktas, 2016; Baydas & Yilmaz, 2018), the impact of 

beliefs, trust and attitudes on learning technology (Aslan & Chang, 2017; Chen, 2010; Tondeur, Scherer, Siddiq, 

Baran, 2017), the impact of students’ self-efficacy in niche areas on the level of technology use (Elstad & 

Christophersen, 2017), beliefs and attitudes towards the use of technology in inclusive education and practice 

(Beacham & McIntosh, 2014) digital competences (Gudmundsdottir & Hatlevik, 2018). These subjects matters 

identify different elements of learning proccess in the digital education system. Over time, the active integration of 

digital technologies into the educational process will lead to the usual practice of their use, and accordingly the 

beliefs about the use will be positive, the level of trust will increase. The effectiveness of technology will become 

less and less attractive subject of research in the general system of studying the motivation and efficiency of staff. 

5. Discussion 

In the literature digital competences have been the dominant subject of study. Herewith, three key interpretations and 

understanding of the essence of this term have been defined: general digital competence, ability to integrate skills into 

practice, professional digital competence. At the same time, the interpretation of the term depends on such features as 

the stages of digital integration, integration at school, integration into the existing system and the practice of use in the 

educational process.  
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General investigations reflect the idea of the integration of digital competences. Experience of use still remains limited, 

teachers’ curricula are aimed at developing computer skills (Maderick, Zhang, Hartley & Marchand, 2016). In general, 

the formation of digital competences occurs through the use of general software and presentations to visualize the 

material. Competences’ development can occur if technologies are integrated into the educational environment as a 

whole. An additional factor of development is gaining experience. If teachers do not have the skills to use technology, 

the curriculum indicates the level and list of general competences (Shinas, Karchmer-Klein, Mouza, Yilmaz-Ozden & 

Glutting 2015).  

The ability to integrate technology in the practical activities of the teacher indicates the second phase of integration and 

a higher level of digital competence. This level includes three stages: the ability to learn, the use of technology, critical 

evaluation of decisions in the learning process of students. At this level, there are problems with the availability of 

technology available to teachers. Educational institutions provide training for teachers in order to integrate technology 

into practice. This implies the availability of a number of training programs depending on the educational process and 

training system, access to the Internet (Figure 2). 

 

Figure 2. Dimensions of technology integration into teaching practices (Starkey, 2020) 

Research on the use of technology in the teaching of future teachers has focused on whether students - teachers use 

specific digital tools in their teaching practice, as well as the development and integration of digital assessment tools. 

Assessing whether students - teachers use technology in their training provides a context where technology is 

integrated but not embedded in the learning process; if this is common practice of teachers and assessment by using 

digital technologies, such research measurements would be superfluous, as well as measuring whether students - 

teachers used the board 20 years ago. However, studies that evaluate the use of digital and assessment tools and 

identify effective ways for students - teachers to master their use can be a source for decision-making in developing 

future teachers’ curricula. 

The research on the critical use of technology for teaching is supported by the concept of teacher agency through 

pedagogical decisions in primary teacher education (Loughran, Keast & Cooper, 2016). This is consistent with the 

studies examining teachers’ decisions at the intersection of technological, pedagogical, and substantive knowledge in 

the TPaCK model (Voogt, Fisser, Roblin, Tondeur & van Braak, 2013). Figure 3 represents the main elements of the 

digital competence. 
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Figure 3. Professional digital competence (Starkey, 2020) 

The studies have also focused on the issue how teachers learn to manage the digital learning environment, while 

scientists explore how to integrate technology into teaching practice. Teachers use learning management systems and 

curricula to organize students’ learning. This includes aspects that reflect physical space, such as managing students’ 

interaction, online resources, motivating and assessment of students. Management of the digital learning environment 

has two aspects: “managing the devices using in the physical learning environment, which was included in six studies” 

(Kabakci Yurdakul & Çoklar, 2014; Elstad & Christophersen, 2017; Tondeur, Scherer, Siddiq & Baran, 2017); the 

second is about managing the “online learning environment”, that is main focus in our study. In the online learning 

environment, there are functions that are not present in the physical learning environment, for example, the use of 

distance control systems that provide access to teachers and students to materials (Starkey & Eppel, 2019). The 

development of digital resources and their management in this study is little studied, but the skills of formation of 

digital resources in the literature have been considered (Kumar & Vigil, 2011). There are also unexplored areas of 

pedagogical science in the context of our investigation - the study of teachers regarding the skills of students in digital 

environment management.  

One of the elements of digital competence is the ability and opportunity for teachers’ participation in the digital 

education system. The basis of vocational training is the connection between networks and access to research, data, on 

which the concept of professional practice of teachers is based. In particular, it can be conducted in the form of 

participation in online societies, forums, informal teachers’ training. Thus, teachers can improve the knowledge base 

(Tondeur, Scherer, Siddiq & Baran, 2017). Further investigations should address the areas of development of 

professional digital competence of teachers.  

Three types of digital competencies constitute the basis for the study of educational pedagogical education in terms of 

development of the digital educational environment (Table 1). There are differences and similarities between 

competences. For example, general skills include the ability to integrate technology into the learning process and 

learning practices. Professional competences include skills of integration into practice.  
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Table 1. Digital competences in context (Developed by the author) 

 Generic digital competences Digital teaching 

competences 

Professional digital 

competences 

Competences 

examined. Ability 

to: 

Use presentation, creative, 

collaborative and 

communication software and 

Use hardware such as 

datashows, cameras and 

printers 

Teach using digital 

technologies Evaluate 

teaching decisions 

critically Teach students 

who are using digital 

technology 

Teach using digital 

technologies Manage digital 

learning environments Use 

systems and tools in the 

professional work as a 

teacher. 

ITE program aim. 

Teachers to 

develop: 

Technical knowledge to use 

technologies for teaching. 

Knowledge of how to apply 

digital technologies to 

replace or enhance 

established teaching 

practices. 

Knowledge of how to be a 

teacher in a digitally infused 

schooling system 

Educational 

context. 

Introduction of digital 

technologies.  

Integration of digital 

technologies into teaching 

programs 

Infusion of digital 

technologies across the 

work of a teacher. 

ITE program  Course on how to use digital 

technologies  

Course on how to teach 

with digital technologies  

Digital technology use 

infused across the program 

The research, where it is studied, and how the training should take place as part of the initial teacher training programs, 

seems to be consistent with the type of digital competences that are given priority. Prospects depended on stand-alone 

courses not related to school practice for teaching general digital competences, in addition to the fact that curricula 

should contain digital competences used in the courses. A separate course on general digital competences has been 

proposed (Shinas, Karchmer-Klein, Mouza, Yilmaz-Ozden, & Glutting, 2015) in order to explore specific aspects of 

TPaCK or technological knowledge. If it is important to integrate technology into practice in the educational process, 

then the curriculum should include an integration plan. In contrast to this study, others provide the exclusive nature of 

pedagogical learning tools (Baydas & Goktas, 2016) or they should be integrated into all subjects within the 

educational program (Instefjord & Munthe, 2017). If it is necessary to achieve the development of professional 

competences of a teacher, the competences of a teacher should be integrated into the curriculum. The further studies 

should address how to prepare teacher - student for school conditions through the development of competences (Voogt, 

Knezek, Christensen & Lai, 2018). 

5. Conclusion 

Primary teacher education is the process of preparing teachers for the learning context in which they will be involved. 

Primary education programs for teachers are changing due to changing context of learning through the introduction of 

digital technologies, their integration and application in the education system. Studies are developing on primary 

education of teachers in the context of the formation of digital competences, through the integration of digital tools in 

the educational process, their use in the school system and education. Investigation of digital competence focuses on 

such key subjects: general digital competence, competence to integrate technology into educational practice and 

professional digital competence. General digital competences are consistent with the context of the educational system, 

so the issue of studying the features of the training of future primary school teachers is relevant. The competence to 

integrate technology into educational practice focuses on the integration context, preparing future teachers for the 

opportunity to use technology in future students’ training, to critically assess the use and educate children who use 

digital devices in learning. The third type of competence is being formed in the literature. In this academic paper, the 

concept of professional digital competence was developed and defined as the ability of a teacher to work in the context 

of a digital education system, including the learning process, to manage the digital learning environment and the 

professional work of teachers. Further research should additionally explore professional digital competence in the 

framework of primary teacher education. 
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