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Abstract  
Background: To provide high-quality education and remain innovative, thus 

contributing to sustainable development goals, educational institutions use digital 

tools and implement ICT in the teaching process. In addition to providing technical 

resources, it requires the appropriate education of teachers who should have the 

appropriate knowledge and skills to take full advantage of the opportunities provided 

by ICT. Objectives: The main objective of this article is to identify the current state of 

ICT knowledge and skills of university professors and high school teachers and to 

establish if there exists a relationship between their digital competencies and teaching 

experience. We strive to discover areas where digital competencies are already 

relatively high and ICT knowledge and skills gaps. Methods/Approach: Survey was 

conducted on a sample of university and secondary school professors who were 

asked to estimate their perceived level of knowledge and skills in various ICT domains. 

Results: The results of our research show that the total self-assessed level of 

competence is intermediate, with slightly higher values for ICT knowledge than for ICT 

skills. The results vary depending on the different subcategories of competencies and 

the years of respondents’ teaching experience. Conclusions: Our research findings, 

which revealed variations and gaps in digital knowledge and skills among professors 

and teachers, may have significant policy implications for policymakers and 

educators committed to ensuring quality education. 
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Introduction  
There is a global commitment for all countries to ensure the right to quality education 

throughout life. It is reflected in Goal 4 of the United Nations’ 2030 Agenda for 

Sustainable Development (UNESCO, 2017). The implementation of this goal creates 

challenges for national educational systems in the field of, among other things, 

increasing access to quality education and developing information and 

communications technology (ICT) skills among children and adults, which are 

nowadays necessary for employment, decent jobs and entrepreneurship (Rodríguez-

Abitia et al., 2020; Hajdukiewicz et al., 2020; Leal Filho et al., 2017; Alonso-García et al., 

2019). This, in turn, requires the appropriate preparation of teachers at various levels 

of education, who should possess the knowledge and skills needed to take full 

advantage of the opportunities offered by ICT in the teaching process (Winter et al., 

2021). 

 The scientific debate about using digital technologies in education has been 

steadily growing in recent years. Various authors point to the benefits and limitations 

of integrating ICT in teaching-learning (Livingstone, 2012; Ramírez-Montoya, 2020). The 

outbreak of the COVID-19 pandemic has further highlighted the need for the proper 

use of new technological supports, technological advances, and ICT technology-

supported didactic strategies in education (Mseleku, 2020). Resistance to distance 

learning had to recede into the background due to the need to quickly launch this 

form of teaching in secondary schools and universities (König et al., 2020). At the same 

time, it further strengthened the need to research the application of new technologies 

in education to enable the achievement of sustainable development education 

goals in the new conditions created by the health crisis. It resulted in several 

publications on the challenges and opportunities of online learning during the 

pandemic (Adedoyin et al., 2020; Mishra et al., 2020; Dhawan, 2020), which on the 

other hand caused distress (Zeqiri et al., 2022).  

 This article aims to identify university professors and high school teachers' current 

state of digital competencies and to examine potential relationships among ICT 

knowledge, skills and teaching experience. We strive to discover areas where digital 

competencies are already relatively high, as well as those where there are gaps in 

knowledge and skills, also considering some of the existing links in this regard. In 

particular, we wanted to investigate the relationship between particular types of 

knowledge and skills, between competencies and teaching experience measured by 

the number of years of work in education, and between competencies and the level 

of education (university or high school). To reach the main goal, we conducted a 

thorough literature review. We used a survey research method to collect primary data 

directly from university professors and high school teachers. 

 We believe that the turbulence resulting from the global Covid-19 pandemic 

caused changes in the educational environment and posed new challenges for 

teachers. Therefore, we believe there is a research gap regarding the current digital 

competencies possessed (or missed) by professors and teachers. Our article provides 

an overall picture of teaching professionals’ digital competencies and gives a better 

understanding of their level from a teaching professional’s perspective. The achieved 

results correspond to the findings of Rodríguez-Abitia et al. (2020) and Hämäläinen et 

al. (2021), providing further evidence for the existence of digital differences and gaps 

in higher and tertiary education. 

The following research questions were defined: 

o RQ1. What is the average level of high school teachers and university 

professors’ proficiency in using digital tools and mobile technology in teaching 

economic disciplines? 

https://scholar.google.com/citations?user=H6MlF2IAAAAJ&hl=pl&oi=sra
https://scholar.google.com/citations?user=p62qxp0AAAAJ&hl=pl&oi=sra
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o RQ2. Are there significant differences in ICT knowledge and skills between high 

school teachers and university professors depending on the teachers’ years of 

experience? 

o RQ3. Which ICT competencies and skills are missing or weak, which are the 

highest and are they correlated? 

 This study explores how high school teachers and university professors self-assess 

their digital skills and competencies. First, the ICT skills and competencies and the 

factors influencing the implementation of digital skills and competencies were 

discussed. Second, we characterised the research sample and the quantitative 

methods to obtain the results and answer the research questions. The data presented 

in the article were collected through a survey of 423 respondents from Croatia, 

Germany, Poland and Serbia. Third, the empirical exploration of 10 different 

subcategories of ICT skills and knowledge in the emerging technological landscape 

was presented and discussed. 

 We believe that our research findings may have significant policy implications for 

policymakers and educators at the state, regional and school levels. Most importantly, 

policymakers should focus on program and investment strategies that build a digitally 

competent teaching workforce of high-quality individuals who continually deepen 

their digital knowledge and learn new digital skills. 

 

Theoretical background 
Educational institutions in the 21st century face new challenges concerning ICT 

integration (Albion et al., 2015)because ICT has entered all aspects of people’s lives. 

Almost every generation uses ICT in everyday activities, from banking, shopping, 

communicating with others, travelling, etc. To provide high-quality education and 

remain innovative, educational institutions use digital tools and implement them in 

teaching (Bøe et al., 2015). Recognition of the importance of ICT skills and 

competencies, together with the digitalisation of education, is constantly growing with 

national and international policies (Bond et al., 2018).  

 Skill can be defined as the ability to do an activity or job well (Bartman et al., 

2011). ICT skills are the ability to comprehend and utilise digital processes and tools 

(Hsu, 2011). Competence includes the ability to do something successfully or 

efficiently (Vitello et al., 2021). Digital competence involves the confident and 

critical use of electronic media for work, leisure, and communication. It includes 

attitudes, knowledge, skills, awareness, and values related to logical and critical 

thinking, high-level information management, and well-developed communication 

skills (Levano-Francia et al., 2019).  

 Maximising ICT potential in the education process should be one of the strategic 

goals of every educational institution, due to numerous positive impacts. It is 

undoubtedly that ICT implementation leads to numerous benefits for all parties 

involved. They can improve the teaching process to a large extent, ease the 

knowledge transfer process and make it more interesting for the pupils and students. 

Furthermore, ICT becomes a channel for communication and information, which 

leads to an open and interactive environment (García-Valcárcel et al., 2014) and 

brings together traditionally separated educational technologies (books, telephone, 

television, etc.), and crates intersect places of learning (home, school, work and 

community (Livingstone, 2012). 

 Despite mentioned benefits, the implementation of ICT is very complex and 

depends on different variables. Several models predict whether a new technology will 

be adopted or not. One of the most frequently used models is Technology 

Acceptance Model (TAM) developed by Davis (1989). The model is based on two 
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scales composed of different items, which determine two main factors. With the fast 

expansion of technology implementation, the initial model was justified and used for 

research in many different fields, such as medicine, education, finance or construction 

(Hussein, 2017; Mortenson et al., 2016; Sepasgozaar et al., 2017). Petko (2012) argued 

that the TAM model is not the best model for predicting ICT usage in education 

because it was originally used for internet banking and telecommunication services 

and cannot be transformed for the education system. The same author proposed the 

Will, skill, tool model as a better one. It is a model tested by asking teachers to evaluate 

their ICT activities using a descriptive step model. These models include factors 

influencing ICT implementation and can be divided into two main groups, external 

and internal. 

 External factors, among others, include material resources, time and technical 

support. Although most institutions aspire to implement ICT, there is often a lack of 

material resources, including computers and other devices, but also different 

programmes and applications. Institutions are raising funds from different national and 

international projects, enabling them to acquire all necessary material resources. 

These material resources require technical support and the education of teachers, 

which takes away a lot of time. Internal factors are related to the individual, including 

attitudes, confidence, and perception of benefits, and these factors are more 

complex and harder to affect. As Siddiq et al. (2016) stated, most research on 

teachers’ intention to use ICT in classrooms is focused on teacher beliefs. Research on 

attitudes toward ICT in education also has a long tradition which dates from the 

emergence of educational technology (Scherer et al., 2018). 

 ICT implementation can be slugged or dimmed if previously mentioned factors 

become barriers. Much empirical research focuses on ICT adoption barriers(Al-Senaidi 

et al., 2009). Eickelmann and Vennemann (2017) pointed out a lack of technology-

based infrastructure in educational institutions, time-based constraints and a lack of 

technical or pedagogical support as external barriers, while internal barriers include 

beliefs about teaching and ICT and unwillingness to change educational practices. 

Besides mentioned, Al-Senaidi et al. (2009) emphasised the lack of sharing best 

practices across the system, lack of institutional and financial support and lack of time 

to learn new technology. One of the barriers is also a budget available for skills-based 

training programmes, as it often results in only new teachers attending those 

programmes (Kreijns et al., 2013a). These programmes are important because they 

reduce the “digital divide” between teachers and their students (Fernández-Cruz et 

al., 2016). They can also bridge the gap between digital communication among 

teachers due to differences between generations and previous digital competencies 

and skills. 

 Furthermore, the teacher will be motivated to ICT implementation if they feel that 

the technology is easy to use and beneficial, but also if they do not need to provide 

much effort into learning how to use new technology (Mac Callum et al., 2014). ICT 

usage depends on different factors (e.g. age, education level, duration of ICT usage 

etc.) One of the important internal factors (Eteokleous, 2008) is teachers' personal 

association with constructivist techniques (the higher preference for constructivist 

techniques, the better ICT integration in classrooms). Most teachers still use ICT only to 

complete simple tasks (Tezci, 2011), while more complex implementation is still scarce. 

 Analyses of factors and barriers lead to the conclusion that factors can become 

barriers and vice versa, which mostly depends on educational institutions' 

management and willingness to implement ICT in their institution. “A new technology 

will be increasingly diffused if potential adopters perceive that innovation: (1) has an 

advantage over previous innovations; (2) is compatible with existing practices; (3) is 
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not complex to understand and use; (4) shows observable results; (5) can be 

experimented with on a limited basis before adoption.”(Gulbahar et al., 2008) 

Unfortunately, “teachers are more often reluctant rather than willing to use ICT” (Kreijns 

et al., 2013b). Managers should engage teachers in ICT implementation policy 

planning (Lim et al., 2013). Teachers are a valuable source of information concerning 

the teaching process and potential benefits and possibilities of ICT implementation. 

Furthermore, teachers involved in decision-making will be more motivated to execute 

planned measures. Another important issue is ensuring sufficient motivation for 

teachers by providing support and encouragement to overcome their fears and show 

them new ways of doing things (Ward et al., 2010).  

 As Martin et al. (2011) stated, implementation of ICT in the education system often 

seems to be based on fashion rather than organised diffusion models developed on 

evidence-based decision-making. Plans and actions connected with ICT 

implementation in the educational system must be based on detailed current state 

information, including digital competencies and skills of students and teachers.  

 

Methodology  
The study's main objective is to identify the current digital competencies of university 

professors and high school teachers and to investigate potential relationship among 

their ICT knowledge, skills and teaching experience. 

 In our attempt to reach this goal and answer the research questions, we applied a 

quantitative research approach based on a survey conducted on the sample of 

university professors and high school teachers representing selected economic areas. 

First, we developed a questionnaire consisting of questions that allowed teachers and 

professors to self-assess their digital competencies (self-assessment assertions), 

considering 10 different subcategories of ICT knowledge and skills. In the next step, we 

collected the data using a Web survey (CAWI – Computer Assisted Web Interview) 

method. The answers were provided by professors and teachers from Croatia, 

Germany, Poland, and Serbia. A total of 423 respondents answered our survey, 328 of 

whom were employed at the universities in one of the four countries, and 95 were 

employed at high schools of economics. Both groups, university professors and high 

school teachers, were internally differentiated according to the number of years of 

teaching experience (Table 1).  

 

Table 1 

Characteristics of the Research Sample 

Type/Teaching experience Up to 5 

years 

6 to 15 

years 

16 to 25 

years 

Over 25 

years 

Total 

University professors 36 108 119 65 328 

High school teachers 30 26 25 14 95 

Total 66 134 144 79 423 

Source: Authors’ work 

 

 The three-item rating scale was used in the questionnaire to conduct high school 

teachers' and university professors’ self-assessments of digital competencies. Each 

attribute label was assigned a value: foundation level (1), intermediate level (2), and 

advanced level (3). Our scale was summated, which meant that a summation of all 

attribute values of each subcategory selected by a respondent could be used.  
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Table 2 

Research instrument 
Digital 

competence 

Knowledge 

/skill 

Foundation level (1) Intermediate level (2) Advanced level (3) 

Browsing, 

searching and 

filtering data, 

information, 

and digital 

content 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise and 

distinguish basic 

search engines in a 

digital environment. 

I know how to search 

for and select 

advanced options for 

searching in a digital 

environment. 

I know how to 

combine various 

resources (e.g. data 

basis, digital services) 

to get appropriate 

content. 

Browsing, 

searching and 

filtering data, 

information, 

and digital 

content 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can apply basic 

search based on 

basic concepts and 

filtering options (e.g. 

text, images, videos) 

in a digital 

environment. 

I can search by using 

advanced options 

(e.g. logical 

operators, complex 

expressions, symbols, 

and filters that enable 

a better result). 

I can combine various 

sources for searching 

and make a solution 

for search based on 

tracking the Internet 

by using specialised 

tools like Really Simple 

Syndication. 

Data, 

information, 

and digital 

content 

management 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise and 

distinguish simple 

formats for content 

storage. 

I know how to 

interpret which data 

format is appropriate 

for storing various 

content. 

I know how to 

reconsider different 

data formats and 

evaluate their 

durability and 

availability over a long 

period. 

Data, 

information, 

and digital 

content 

management 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can consider and 

locate a place of 

local storage, show 

the organisation 

through folders, and 

show how to retrieve 

data based on the 

document name 

simply. 

I can perform data 

storage through the 

appropriate format 

(e.g. photo in TIFF 

instead of JPEG 

format) and at 

different storage 

locations (e.g. local 

computer or another 

user's computer). 

I can organise 

content storage and 

accessibility through 

the network 

environment (e.g. 

cloud) or digital 

repositories. 

Data, 

information, 

and content 

sharing via 

digital 

technologies 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise that the 

content can be 

shared via digital 

technology (e.g. 

documents, 

calendars, and tasks 

can be sent via e-

mail). 

I know how to 

discover different 

applications for 

sharing information 

and content and how 

to interpret copyrights 

on information and 

content 

I know how to 

distinguish professional 

and general systems 

for content sharing, 

choose a system that 

enhances interaction, 

communication and 

teamwork, and 

recognise the 

principles of open 

educational 

resources. 

Data, 

information, 

and content 

sharing via 

digital 

technologies 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can demonstrate 

content sharing by 

using simple tools and 

applications (e.g. e-

mail, MMS, social 

media) and present 

simple referencing of 

the information 

source. 

I can follow the 

functionalities of 

digital tools for 

content sharing, 

implement protection 

of my content, and 

reference content 

sources or locations. 

I can organise and 

combine content 

sharing through 

appropriate 

applications and 

adjust copyrights 

(permissions) to 

protect my 

information and 

content. 
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Digital 

competence 

Knowledge 

/skill 

Foundation level (1) Intermediate level (2) Advanced level (3) 

Interacting 

(collaboration) 

through digital 

technologies 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

describe and 

demonstrate some 

collaboration tools 

and their 

functionalities (e.g. 

document 

assignments, track 

changes, and 

comments). 

I know how to 

interpret collaboration 

principles and ethics 

and demonstrate 

procedures that can 

be used in 

collaboration (e.g. 

document refreshing, 

demonstrating 

specifics of individual 

collaboration tools, 

and predicting the 

dynamics of 

collaboration). 

I know how to devise 

real-time 

collaboration in a 

digital environment, 

predict collaboration 

tools that enable 

screen sharing and 

work in real-time on a 

document or task. 

Interacting 

(collaboration) 

through digital 

technologies 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can demonstrate 

track changes 

functionalities using 

(e.g. changes, 

comments) in work on 

documents and apply 

simple collaboration 

tools for document 

sharing. 

I can interact with 

different digital 

collaboration tools 

(e.g. social media 

and file sharing via 

cloud services) and 

follow advanced 

functionalities to 

achieve collaboration 

outcomes. 

I know how to critically 

judge content 

creation for 

education and 

business and explore 

new formats for 

content creation.  

Developing 

digital content 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise simple 

digital tools for 

creating different 

kinds of content and 

tools for knowledge 

presentation. I also 

demonstrate that 

digital content can 

be created by linking 

text, sound, and 

video. 

I know how to use 

different digital tools 

and applications for 

creating and editing 

digital content and 

demonstrate the 

advantages and 

limitations of different 

digital formats. 

I know how to critically 

judge content 

creation for 

education and 

business and explore 

new formats for 

content creation.  

Developing 

digital content 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can apply several 

basic functions for 

creating digital 

content in simple form 

and demonstrate 

linking the content 

into a unit (outcome). 

I can conduct my 

expression through 

different media 

(formats) and prepare 

my content for a 

different audience. 

I can customise and 

edit digital content to 

create valuable and 

original content. 

Programming Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

describe a computer 

system's components 

and how it works and 

how automatic 

devices work. 

I know to interpret 

and apply the basic 

principles of 

computational 

thinking and describe 

and give an example 

of an algorithm. 

I know to distinguish 

programming 

languages, comment 

on the process of 

designing applications 

and programmes, 

and judge the 

connection between 

algorithms and 

programming 

languages. 

Programming Skills 

(Respondent 

choose one 

of the three 

levels) 

I can demonstrate 

modification of some 

functions that the 

programmes use and 

interaction with a 

simple automated 

device. 

I can perform writing a 

simple algorithm. 

I can demonstrate a 

computer problem, 

apply procedures for 

problem-solving, and 

demonstrate the 

writing and 

modification of 

programming code. 
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Digital 

competence 

Knowledge 

/skill 

Foundation level (1) Intermediate level (2) Advanced level (3) 

Protecting 

devices 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise the 

possibility that an 

unauthorised person 

can access the 

device without 

necessary permission 

and that computer 

viruses can harm 

digital content. 

I know how to 

interpret actions that 

can make my digital 

environment (devices, 

applications) 

vulnerable to threats. 

I know how to 

evaluate possible risks 

and their 

consequences on my 

own and other 

people's digital 

devices and digital 

content and analyse 

relevant standards 

and best protection 

practices. 

Protecting 

devices 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can demonstrate 

how to install an 

antivirus program and 

create a strong 

password. 

I can perform 

program and 

operating system 

upgrades and 

respond to non-

default Internet 

downloads. 

I can demonstrate 

diagnosing security 

threats and 

implementing a 

security storage 

procedure in case 

security measures fail. 

Protecting 

personal data 

and privacy 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise the 

importance of 

personal data 

protection in a digital 

environment due to 

possible dangers and 

threats and to sort out 

which personal 

information I can 

publish. 

I know how to explain 

the advantages and 

disadvantages of 

synchronising my 

profile with other tools 

and network services. 

I know how to apply 

measures in case of 

threats or digital 

violence. 

I know how to 

evaluate the 

availability of my 

information in a digital 

environment and 

create and apply 

access restriction 

procedures. 

Protecting 

personal data 

and privacy 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can choose a 

nickname to protect 

my identity and apply 

advanced passwords 

for personal accounts 

and devices. 

I can perform identity 

protection by 

applying advanced 

profile settings options 

and creating different 

identities for personal 

protection against 

threats and fraud. 

I can create my 

strategy for personal 

data and digital 

identity protection 

Solving 

technical 

problems 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to give an 

example of a 

technical problem 

with a digital device, 

operating system, and 

user program and to 

identify where I can 

find relevant 

information to solve 

the problem 

I know how to 

interpret the mode 

and functionality of a 

digital device, 

operating system, and 

user program. 

I know how to predict 

the emergence of a 

technical problem 

and categorise 

technical problems. I 

know how to assess 

the impact of 

technical problems on 

related activities 

within work and 

business. 

Solving 

technical 

problems 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can identify a simple 

technical problem 

and choose the basic 

activities to solve it. 

I can react to a 

technical problem 

appearance, seek the 

cause of the 

malfunction or 

problem, and 

implement a solution 

to the problem while 

finding an alternative 

way. 

I can break the 

problem into smaller 

subproblems to 

optimise the solution 

and manage the error 

and fault monitoring 

system. 



  

 

 

80 

 

Business Systems Research | Vol. 13 No. 2 |2022 

Digital 

competence 

Knowledge 

/skill 

Foundation level (1) Intermediate level (2) Advanced level (3) 

Creative 

problem-

solving by 

using digital 

technologies 

Knowledge 

(Respondent 

chooses one 

of the three 

levels) 

I know how to 

recognise that 

technology may be 

used for solving 

practical problems 

and creating new 

opportunities and 

more efficient 

execution of daily 

activities. 

I know how to apply 

different digital tools 

functionalities to solve 

conceptual problems. 

I know how to critically 

evaluate ways digital 

technologies 

contribute to 

knowledge creation 

and conceptual 

problem-solving. 

Creative 

problem-

solving by 

using digital 

technologies 

Skills 

(Respondent 

choose one 

of the three 

levels) 

I can demonstrate 

simple solutions to a 

particular problem 

with the help of simple 

technology and use 

simple program 

functionalities that 

enable the solution of 

a practical problem. 

I can use different 

digital devices, tools, 

and programs and 

connect different 

digital technologies in 

designing solutions to 

conceptual problems 

and problem 

situations 

I can design new 

processes and tools 

using digital 

technology, create 

innovative processes 

using digital 

technology, and 

develop new 

processes for 

applications, devices, 

tools or practice. 

Note: Respondent chooses Foundation level, Intermediate level or advanced level for each 

knowledge and skill 

Source: Authors’ work 

 

 Collected data provided an opportunity to examine digital competencies 

according to various dimensions, e.g. by high school teachers and university 

professors, by individual and aggregated subcategories selected according to the 

knowledge, skills and both categories together, and by the length of experience in 

teaching. In examining the aggregate data addressing the proficiency level in 

knowledge and skills, as well as both categories, we designed two additional rating 

scales based on the total number of points that could be obtained.  

 Since there are ten categories, for each category the respondent could gather 

maximum of 6 points (3 points for skill or knowledge), indicating that the maximum 

value of digital competence is 30 points. If knowledge and skill are taken into account 

together, the maximum value of digital competence is 60 points. 

 To assess aggregated proficiency level of knowledge and skills, we assumed that 

foundation level was attained if a minimum of 10 and not more than 16 points. In the 

intermediate level, the range values were 17-23 points, and the advanced level was 

achieved if the number of points was higher than 23 but didn’t exceed 30 points. 

Focusing on the knowledge and skills, we had to double the number of achievable 

points and the size of the ranges (foundation level - 20-33; intermediate level 34-47, 

and advanced level – 48-60).  

 To study the sample in-depth and better organise the obtained results, we used 

measures of descriptive statistics (e.g. mean, mode, median, quartile, minimum, 

maximum and skewness index). The last but not least step of our research, we checked 

how the proficiency level of digital knowledge and skills are correlated with each 

other. 

 

Results 
Summary analysis 
The data show that the average level of self-assessed proficiency in digital tools and 

mobile technology is 36.0, which is at an intermediate level. It is higher for university 

professors than high school teachers in every presented dimension. In the case of 
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knowledge and skills taken separately, the proficiency level for knowledge is higher 

compared to skills (Table 3). The level of digital competencies is assessed as 

intermediate for the group of professors and teachers taken together and for 

professors only. However, in the case of teachers, it is intermediate for knowledge and 

low (but close to the intermediate limit) for skills. 

 

Table 3 

The average level of self-assessed high school teachers and university professors’ 

proficiency in using digital tools and mobile technology in teaching economic 

disciplines  
The average level of 

proficiency 

Average university professors and 

high school teachers together 

University 

professors 

High school 

teachers 

Average knowledge & 

skills together 
18,0 18,6 16,0 

Average Knowledge 18,4 18,9 16,5 

Average Skills 17,6 18,2 15,4 

Note: The value ranges for the total average proficiency are: foundation level – 20–33; 

intermediate level – 34–47; and advanced level – 48–60. The value ranges for knowledge and 

skills taken separately are foundation level 10–16 points, intermediate level 17–23, and 

advanced level 23–30. 

Source: Authors’ work 

Teaching experience 
A further study considered the level of digital competencies of the high school 

teachers and university professors’ groups distinguished according to the length 

(number of years) of teaching experience (Table 4).  

 

Table 4 

Breakdown of high school teachers and university professors’ digital competencies in 

teaching economic disciplines according to the length of teaching experience 
Proficiency level Up to 5 years 6 to 15 years 16 to 25 years Over 25 years 

High school teachers and university professors’ group structure by proficiency level and the length of 

teaching experience (in%)a  

Foundation level  41% 33% 47% 61% 

Intermediate level  41% 50% 35% 29% 

Advanced level  18% 17% 18% 10% 

Descriptive statistics measuresb  

Mean 36.7 38.4 35.6 32.1 

Median 37.0 39.0 34.5 29.0 

Mode 38.0 40.0 31.0 20.0 

1st quartile 29.0 31.0 27.0 23.0 

3rd quartile 43.5 45.0 43.3 40.0 

Minimum 20.0 20.0 20.0 20.0 

Maximum 60.0 60.0 60.0 60.0 

Skewness index 0.3 0.2 0.3 0.6 

Note: aThe % values express the share of teachers and professors in a total number of teachers 

and professors belonging to the reference group identified by the number of collected points 

in the self-assessment survey; Note: b Foundation level – 20–33; intermediate level – 34–47; and 

advanced level – 48–60.  

Source: Authors’ work 

 

 It can be noticed that the distributions of proficiency levels among teachers’ and 

professors’ teaching experience differ depending on the teaching experience length. 

The obtained results reveal that the distribution of proficiency is skewed positively for 

each of the highlighted periods. A low skewness coefficient and mean value 
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approximated to the median and mode values indicate that the distribution is fairly 

symmetrical for the 2 groups with maximum teaching experience of up to 15 years. 

Moreover, a higher share of teachers and professors with advanced competencies 

was reported for the first three groups (i.e. up to 5 years, 6 to 15 years and 16 to 25 

years of teaching experience) than the fourth group (over 25 years of the length of 

teaching experience). Digital competencies are near the minimum proficiency level 

for the latter group. Their respondents assessed digital competencies at the minimum 

level (20 points were the most frequent value in this group), although 50% achieved at 

least 29 out of the possible 60 points. Teachers and professors with 6 to 15 years of 

teaching experience are the most digitally proficient. 75% of all teachers and 

professors in this group assessed their competencies above 31 out of 60 possible points. 

The professors and teachers working for more than 25 years rated their digital 

competencies at the lowest level among all listed categories. For the latter group, only 

25% of the surveyed teachers and professors estimated their digital competencies at 

40 or more points out of 60. But the self-assessment results are at the level of 40 points 

or below for 75% of the members of this group. Comparing the overall level of 

proficiency of the surveyed group, it should be recorded that more than 60% of the 

teachers and professors estimated their level of digital competencies at the 

foundation level in the group of teachers/professors with the longest teaching 

experience. Meanwhile, every second teacher/professor had digital competencies 

at the intermediate level in the group of teachers/professors working for at least 6 

years but no more than 15 years (Table 4). 

 Comparing high school teachers and university professors’ proficiency in using 

digital technologies and tools, we notice that it was at a similar level for the group of 

16 to 25 years and up to 5 years of teaching experience. The most significant 

differences were recorded between the group of university professors and high school 

teachers with 16 to 25 years of teaching practice. For the 6 to 15 years employed by 

teachers and professors, the level of digital competencies achieved the value above 

most relevant groups at the same proficiency (about 1 to 2 points). At the same time, 

the group with the longest teaching experience was at the lower level compared to 

other groups on foundation and advanced levels (by about 2 or 3 points). 

Respondents with the longest teaching experience rated their intermediate level of 

digital competencies highest compared to all other groups (Table 5). 
 

Table 5 

The comparison of high school teachers' and university professors’ proficiency levels 

of digital knowledge and using digital tools and mobile technology in teaching 

economic discipline according to the length of teaching experience 
Proficiency level Up to 5 years 6 to 15 years 16 to 25 years Over 25 years 

University professors and high school teachers (average value per reference group) 

Foundation level  27.1 27.0 26.2 24.6 

Intermediate level  39.6 40.5 39.5 40.9 

Advanced level  51.8 53.9 52.0 51.8 

University professors (average value per reference group) 

Foundation level 26.5 27.9 27.0 25.0 

Intermediate level  39.8 40.6 39.1 40.9 

Advanced level  51.9 53.9 52.3 51.9 

High school teachers (average value per reference group) 

Foundation level 27.5 25.1 22.6 23.3 

Intermediate level  39.3 40.2 42.0 42.0 

Advanced level  51.5 53.0 49.0 51.0 

Note:  Foundation level – 20–33; intermediate level – 34–47; and advanced level – 48–60.  

Source: Authors’ work 
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 Then, a more detailed analysis of the knowledge possessed by teachers and 

professors and their ability to apply it in teaching economic courses were conducted, 

followed by the groups' characteristics and structure distinguished by proficiency level 

and the length of teaching experience (Table 6). 

 

Table 6 

Breakdown of high school teachers' and university professors’ knowledge and skills 

regarding digitised instruments and technologies according to the length of teaching 

experience 
Proficiency level Up to 5 years 6 to 5 years 16 to 25 years Over 25 years 

Knowledge 

High school teachers and university professors’ group structure according to proficiency level 

and the length of teaching experience (in%) 

Foundation level 38% 32% 42% 62% 

Intermediate level  39% 43% 37% 25% 

Advanced level  23% 25% 21% 13% 

Descriptive statistics measures 

Mean 18.7 19.6 18.2 16.4 

Median 18.0 19.0 17.0 15.0 

Mode 14.0 14.0 17.0 10.0 

1st quartile 14.0 15.0 13.0 12.0 

3rd quartile 23.0 24.0 22.0 21.0 

Minimum 10.0 10.0 10.0 10.0 

Maximum 30.0 30.0 30.0 30.0 

Skewness index 0.2 0.2 0.4 0.7 

Skills 

High school teachers and university professors’ group structure by proficiency level and the 

length of teaching experience (in%) 

Foundation level 38% 31% 48% 62% 

Intermediate level  48% 54% 40% 30% 

Advanced level  14% 16% 12% 8% 

Descriptive statistics measures 

Mean 18.0 18.8 17.3 15.7 

Median 18.0 19.0 17.0 15.0 

Mode 20.0 20.0 10.0 10.0 

1st quartile 14.0 15.0 13.0 11.0 

3rd quartile 21.0 22.0 21.0 20.0 

Minimum 10.0 10.0 10.0 10.0 

Maximum 30.0 30.0 30.0 30.0 

Skewness index 0.4 0.1 0.3 0.7 

Note: The % values express the share of teachers and professors in a total number of teachers 

and professors belonging to the reference group identified by the number of collected points 

in the self-assessment survey: foundation level – range between 10–16 points; intermediate 

level – range between 17–23 points; advanced level – range between 24– 30 points. 

Source: Authors’ work 

 

 The breakdown of competencies into knowledge and skills results partly confirm the 

earlier findings. They also indicate inferior results in teachers' and professors' ability to 

use digital tools and mobile technologies compared to their knowledge in this field. 

One in 4 or 5 teachers and professors indicated having advanced knowledge of 

digitised teaching in the 3 identified groups up to 25 years of teaching. At the same 

time, only 13% of teachers and professors employed for more than 25 years rated their 

knowledge at this level. Moreover, most of the first two groups rated knowledge and 

skills at an intermediate level, and a foundation level was dominant among teachers 



  

 

 

84 

 

Business Systems Research | Vol. 13 No. 2 |2022 

and professors working for at least 16 years. The mean value for each indicated group 

is at a lower level in the case of skills compared to knowledge, similar to the values 

obtained for the 3rd quartile. Thus, considering the latter index, a conclusion can be 

drawn that 75% in each group rated their skills in applying methods and tools of 

digitised education at least one or two points lower concerning their knowledge 

(Table 6). 

Digital competencies subcategories 
Similar observations, as in the case of analysing the proficiency level of using digital 

technologies and tools, can be made if the knowledge and skills are considered 

separately. Thus, it can be stated that the longer the teaching experience is, the lower 

the self-assessed knowledge of digitised tools among teachers and professors 

belonging to reference groups and the lower the self-assessed skills. Moreover, 

teachers and professors with 6 to 15 years of teaching experience are the most 

proficient in applying digital tools and technologies and have the most advanced 

knowledge in this area (Table 3 and Table 7). 

 

Table 7 

Self-assessment of the knowledge and skills possessed by high school teachers and 

university professors regarding digitised instruments and technologies according to the 

length of teaching experience 
Proficiency 

level 

Up to 5 years 6 to 15 years 16 to 25 years Over 25 years 

Knowledge 

University professors and high school teachers (average value per reference group) 

 UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

Foundation 

level  
13.2 12.3 13.9 13.5 13.8 13.0 12.9 13.1 12.3 12.5 12.8 11.8 

Intermediat

e level  
19.6 19.9 19.3 20.0 20.0 20.0 19.6 19.5 20.8 20.9 20.8 22.0 

Advanced 

level  
26.1 26.4 25.3 26.6 26.7 25.3 26.6 26.9 24.8 26.6 26.6 27.0 

Skills 

University professors and high school teachers (average value per reference group) 

 UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

UniP

& 

HST 

UniP HST 

Foundation 

level  
13.1 13.3 13.0 13.0 13.4 12.3 12.9 13.3 11.4 12.2 12.4 11.3 

Intermediat

e level  
19.6 19.8 19.3 19.8 19.8 19.7 20.1 19.9 21.0 20.3 20.3 20.0 

Advanced 

level  
26.2 26.0 28.0 26.6 26.6 26.0 26.1 26.3 24.0 25.8 26.2 24.0 

Note: UniP&HST – University Professors and High School Teachers, UniP – University Professor, HST 

– High School Teacher; Foundation level – 20–33; intermediate level – 34–47; and advanced 

level – 48–60.  

Source: Authors’ work 

 

 The study on digital knowledge and its implementation into practice by high school 

teachers and professors was complemented by analysing categories distinguished in 

them. 
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Figure 1 

The average value of the self-assessment of digital competence subcategories by the 

university professors, high school teachers and both groups are taken together  

 
Note: Following the previously established rules for self-assessment of proficiency level, each 

respondent could assign between 1 (foundation level), through 2 (intermediate level) to 3 

(advanced level) for each of the 10 listed subcategories relating separately to digitised 

knowledge and skills. When both components of digital competencies were considered 

together, it was possible to obtain between 3 and 6 points for one of the 10 subcategories. 

Source: Authors’ work 

 

The average value of the self-assessment of digital competencies (knowledge and 

skills) is the highest in the case of data, information, and digital content management 

(Table 8 and Figure 1). It is also relatively high in the subcategories of knowledge and 

skills: Browsing, searching and filtering data, information, and digital content; 

Interacting (collaboration) through digital technologies; Data, information, and 

content sharing via digital technologies; Developing digital content. The lowest is in 

the case of Programming. A relatively low value of self-assessment is for: Solving 

technical problems, Creative problem solving by using digital technologies, Protecting 

devices, and Protecting personal data and privacy. It is worth emphasising that 

although the values of competency assessments are slightly lower for teachers than 

for professors, greater differences occur in the case of those types of digital 

knowledge and skills, which generally achieve relatively higher values of self-

assessment. It refers especially to: Interacting (collaboration) through digital 

technologies; Browsing, searching and filtering data, information, and digital content; 

Data, information, and content sharing via digital technologies; Data, information, 

and digital content management (in skills). In the case of other types of 

competencies, the differences are smaller.  
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Table 8 

The average level of digital competence subcategories in high school teachers and 

university professors’ self-assessment (1-Foundation, 2-Intermediate, 3-Advanced) 
Digital competence 

category 

Average total 

(university professors 

and high school 

teachers together) 

University professors High school teachers 

Knowledge Skill Knowledge Skill Knowledge Skill 

Browsing, searching 

and filtering data, 

information, and 

digital content 

2.3 1.8 2.4 1.9 2.1 1.6 

Data, information, and 

digital content 

management  

2.0 2.2 2.1 2.4 1.9 1.8 

Data, information, and 

content sharing via 

digital technologies 

2.0 1.9 2.1 2.0 1.8 1.7 

Interacting 

(collaboration) 

through digital 

technologies  

2.1 2.0 2.1 2.1 1.8 1.7 

Developing digital 

content 
1.9 2.0 1.9 2.0 1.7 1.7 

Programming 1.4 1.4 1.5 1.4 1.3 1.3 

Protecting devices  1.7 1.6 1.7 1.7 1.5 1.4 

Protecting personal 

data and privacy 
1.7 1.6 1.8 1.7 1.5 1.5 

Solving technical 

problems 
1.6 1.6 1.6 1.6 1.4 1.4 

Creative problem-

solving by using digital 

technologies 

1.6 1.6 1.7 1.6 1.4 1.4 

Note: Self-assessment of digital competence: 1- Foundation, 2- Intermediate,3-Advanced 

Source: Authors’ work 

   

 Table 9 provides a more detailed overview of the proficiency level of knowledge 

on using certain digital tools and mobile technology. As in the previous analysis, the 

data show differences between groups of respondents with different lengths of 

teaching experience. But at the same time, there are similarities between the group 

with up to 5 years of teaching experience and the group with 6 to15 years of teaching 

experience. In both of these groups, the greatest gaps in knowledge (the highest 

percentage of indications for the basic level of knowledge) were found in the case of 

Programming, Solving technical problems, Creative problem-solving using digital 

technologies and Protecting digital content. The respondents from these groups 

demonstrate the highest level of knowledge measured by the highest share of 

indications for the advanced level of knowledge concerning Browsing, searching and 

filtering data, information, and digital content, as well as Interacting (collaboration) 

through digital technologies. They assessed their level of knowledge as moderate, with 

the highest percentage of indications for an intermediate level of knowledge 

concerning data, information, and digital content management and data, 

information, and content sharing via digital technologies.  
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Table 9 

The proficiency level of knowledge on digital technologies and tools (in %) 
Digital 

competence 

category 

Up to 5 years 6 to 15 years 16 to 25 years Over 25 years 

Found

. 
Int. 

Adv

. 
Found. Int. 

Adv

. 
Found. Int. 

Adv

. 
Found. Int. Adv. 

Browsing, 

searching and 

filtering data, 

information, 

and digital 

content 

18% 35% 47% 7% 40% 53% 14% 38% 49% 22% 51% 28% 

Data, 

information, 

and digital 

content 

management  

23% 59% 18% 13% 57% 30% 26% 49% 25% 33% 48% 19% 

Data, 

information, 

and content 

sharing via 

digital 

technologies 

29% 45% 26% 20% 49% 31% 28% 35% 36% 41% 38% 22% 

Interacting 

(collaboration

) through 

digital 

technologies  

30% 26% 44% 28% 25% 46% 35% 27% 38% 43% 28% 29% 

Developing 

digital content 
32% 38% 30% 28% 45% 28% 39% 33% 28% 53% 30% 16% 

Programming 61% 27% 12% 58% 33% 9% 63% 30% 7% 76% 16% 8% 

Protecting 

devices  
44% 35% 21% 38% 45% 17% 52% 31% 17% 61% 29% 10% 

Protecting 

personal data 

and privacy 

42% 38% 20% 36% 39% 25% 55% 25% 20% 66% 20% 14% 

Solving 

technical 

problems 

53% 33% 12% 45% 37% 19% 55% 36% 9% 65% 30% 5% 

Creative 

problem-

solving by 

using digital 

technologies 

45% 39% 15% 43% 40% 16% 52% 36% 12% 62% 27% 11% 

Found. – Foundation level, Int. – Intermediate level, Adv. – Advanced level 
Note: The percentage of indications in a given group of teaching experience 

Source: Authors’ work 
 

 At the same time, the answers from the respondents from the other two groups, 

which include people with long experience in teaching, differ from the earlier ones. 

Still, they also show some similarities concerning each other. The highest number of 

indications for a low level of knowledge occurs in both groups (of 16 to 25 and 26 and 

more years of teaching experience) concerning Programming, Protecting personal 

data and privacy and Solving technical problems. The percentage of foundation-

level indications is much higher in this respect than in groups with lower teaching 

experience. At the same time, in the case of the advanced level of knowledge 

category, there are differences between the two groups because for the group with 

16 to 25 years of experience, the indications were mainly for Browsing, searching and 

filtering data, information, and digital content, and for the group over 25 years - 

Interacting (collaboration) through digital technologies. The intermediate level of 

knowledge was indicated by the respondents from groups 16 to 25, mainly concerning 



  

 

 

88 

 

Business Systems Research | Vol. 13 No. 2 |2022 

data, information, and digital content management, and from the above 25 group - 

Browsing, searching and filtering data, information, and digital content (Table 9). 

 Table 10 presents the self-assessed proficiency level of digital skills possessed by high 

school teachers and university professors with different lengths of teaching 

experience.  

 

Table 10 

Self-assessment of possessing digital competencies (digital skills) (%) 
Digital 

competence 

category 

Up to 5 years 6 to 15 years 16 to 25 years Over 25 years 

Found. Int. Adv. Found. Int. Adv. Found. Int. Adv. Found. Int. Adv. 

Browsing, 

searching and 

filtering data, 

information, 

and digital 

content 

36% 56% 8% 23% 64% 13% 33% 52% 15% 45% 49% 6% 

Data, 

information, 

and digital 

content 

management  

21% 32% 47% 14% 28% 58% 24% 32% 44% 34% 42% 24% 

Data, 

information, 

and content 

sharing via 

digital 

technologies 

27% 53% 20% 24% 51% 25% 32% 45% 23% 42% 44% 14% 

Interacting 

(collaboration) 

through digital 

technologies  

23% 55% 23% 17% 52% 31% 35% 36% 29% 44% 41% 15% 

Developing 

digital content 
29% 47% 24% 28% 37% 35% 33% 38% 29% 47% 35% 18% 

Programming 68% 20% 12% 72% 16% 12% 74% 18% 8% 81% 10% 9% 

Protecting 

devices  
45% 42% 12% 37% 48% 16% 54% 34% 12% 66% 29% 5% 

Protecting 

personal data 

and privacy 

42% 41% 17% 43% 47% 10% 51% 40% 10% 59% 34% 6% 

Solving 

technical 

problems 

47% 39% 14% 45% 44% 11% 58% 36% 6% 63% 32% 5% 

Creative 

problem-

solving by 

using digital 

technologies 

42% 48% 9% 42% 48% 10% 52% 43% 5% 59% 34% 6% 

Found. – Foundation level, Int. – Intermediate level, Adv. – Advanced level  
Source: Authors’ work 

 

 The results are somewhat similar to digital knowledge self-assessment, but with some 

differences. Again, there are similarities between the group with up to 5 years of 

teaching experience and the group with 6 to 15 years of teaching experience. In both 

of these groups, the greatest gaps in digital skills (the highest percentage of indications 

for the foundation level of knowledge) were found in the case of Programming and 

Solving technical problems, but this is also the case with teachers and professors from 

the 16 to 25 years of experience, even if their skills gap seems to be smaller in this 
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respect. The highest number of indications for a low level of skills was recorded in the 

group with 26 and more years of teaching experience concerning Programming and 

Protecting devices. The gap in these skills is much greater than that of the other three 

groups of teachers with fewer years of teaching experience. Teachers and professors 

with up to 5 years of teaching experience and the group with 6 to15 years of teaching 

experience assessed their level of skills as moderate, mostly in the case of data, 

information, and content sharing via digital technologies and Interacting 

(collaboration) through digital technologies. In turn, the highest percentage of 

teachers and professors of 16 to 25 and above with 25 years of experience assessed 

their skills as intermediate in Browsing, searching and filtering data, information, and 

digital content and data, information, and content sharing via digital technologies. In 

all the groups, the types of digital skills indicated most often as advanced (compared 

to other skills) were data, information, and digital content management. However, the 

percentage of indications is different depending on the experience range – the 

highest is for professors and teachers with 6 to 15 years of experience (58%), and the 

lowest is for respondents with over 25 years of teaching experience (24%) (Table 10). 

  

Table 11 

The correlation between knowledge and skills in self-assessment of digital 

competencies by university professors and high school teachers  
Proficiency Up to 5 years 6 to15  

Years 

16 to 25 years Over 25 years 

UniP HST UniP HST UniP HST UniP HST 

Browsing, searching 

and filtering data, 

information, and 

digital content 

0.59*** 0.64*** 0.32*** 0.56*** 0.58*** 0.61*** 0.62*** 0.65** 

Data, information, 

and digital content 

management 

0.42** 0.42*** 0.47*** 0.53** 0.62*** 0.69*** 0.76*** 0.47* 

Data, information, 

and content sharing 

via digital 

technologies 

0.59*** 0.67*** 0.52*** 0.60*** 0.69*** 0.88*** 0.62*** 0.44 

Interacting 

(collaboration) 

through digital 

technologies 

0.48*** 0.45** 0.65*** 0.50*** 0.70*** 0.92*** 0.79*** 0.83*** 

Developing digital 

content 
0.61*** 0.73*** 0.74*** 0.79*** 0.78*** 0.95*** 0.79*** 0.86*** 

Programming 0.86*** 0.63*** 0.79*** 0.65*** 0.71*** 0.77*** 0.86*** 0.81*** 

Protecting devices 0.78*** 0.64*** 0.65*** 0.67*** 0.60*** 0.61*** 0.78*** 1.00 

Protecting personal 

data and privacy 
0.71*** 0.75*** 0.57*** 0.55*** 0.74*** 0.79*** 0.78*** 0.78*** 

Solving technical 

problems 
0.69*** 0.70*** 0.73*** 0.91*** 0.67*** 0.73*** 0.81*** 1.00 

Creative problem-

solving by using 

digital technologies 

0.75*** 0.71*** 0.66*** 0.72*** 0.76*** 0.79*** 0.80*** 1.00 

Note: UniP – university professor; HST – high school teacher, Statistical significance: *** p<0.01; ** 

p<0.05; *p<0.1 

Source: Authors’ work 

 

 The correlation analysis results carried out using the Pearson correlation index 

generally indicate a moderate (in the range of 0.4-0.6) to strong (in the range of 0.6-

0.8) level of correlation between individual components of digital knowledge and 
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skills. Very strong dependence was rarely noted. There were no big differences 

between teachers and professors with different professional experiences, while a 

stronger correlation was noted for some particular subcategories (Programming, 

Solving technical problems) (Table 11). 
 

Discussion 
Our research revealed that the total average level of self-assessed proficiency in using 

digital tools and mobile technology in teaching economic disciplines is intermediate 

for the group of professors and teachers. Both for knowledge and skills, digital 

competencies are not perceived as weak. Still, the results leave room for improvement 

since values do not exceed the high-level limit in any of the dimensions under 

consideration. And in the teachers' case, their digital skills were even assessed as low. 

These findings, providing evidence for the existence of digital differences in higher and 

tertiary education related to the research questions RQ1 and RQ2, are in line with 

some other studies which also show existing gaps in digital knowledge and skills, even 

if they were conducted with the use of different methodology (Radovanović et al., 

2015; Rodríguez-Abitia et al., 2020; Hämäläinen et al., 2021). The shift towards digital 

learning during the global Covid-19 pandemic has revealed the medium's 

advantages in interactive, immersive and personalised learning. 

 On the other hand, the change has also brought to light the serious challenges that 

educators and policymakers are faced with - while trying to foster digital skills and to 

ensure digital literacy education for all, in line with The UN’s 2030 Agenda for 

Sustainable Development (Duraiappah 2020). The need for permanent improvement 

and development of digital teaching skills was underlined by Fernandez-Batanero et 

al. (2021). Based on a review and analysis of the literature, they concluded still scarce 

ICT knowledge and teaching training in this field, which according to the authors, is 

one of the essential elements of the teaching-learning process. 

 One of the most striking findings of our research concerning the research question 

RQ2 was that the proficiency level varies depending on the number of years of 

teaching experience. Still, teachers with the most experience (over 25 years) do not 

have the highest digital competencies. Moreover, people who teach with the lowest 

experience - up to 5 years, do not have them either. The most digitally literate are 

people with teaching experience from 6 to 15 years. This may indicate the need to 

motivate people with longer work experience to constantly improve their 

competencies and learn long life, which aligns with the priorities captured in 

Sustainable Development Goal 4 (SDG 4) (UNESCO, 2017). In this regard, there is not 

much difference between university professors and high school teachers. However, 

there are bigger differences between these two groups of educators when 

considering the more detailed subcategories of digital knowledge and skills. 

 The results revealed some strengths and weaknesses regarding these 

subcategories, thus providing an answer to one of our key research questions (RQ3). 

Competence is the highest in the case of data, information, and digital content 

management (Table 7 and Figure 1). It is also relatively high in the case of such types 

of knowledge and skills as Browsing, searching and filtering data, information, and 

digital content; Interacting (collaboration) through digital technologies; Data, 

information, and content sharing via digital technologies; Developing digital content. 

The lowest is in the case of Programming. Relatively low is for: Solving technical 

Problems, Creative problem solving by using digital technologies, Protecting devices, 

and Protecting personal data and privacy. It is worth emphasising that although the 

values of competency assessments are slightly lower for teachers than for professors, 

greater differences occur in the case of those types of digital knowledge and skills 
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which, in general, achieve relatively higher values of self-assessment, such as, e.g. 

Interacting (collaboration) through digital technologies; Browsing, searching and 

filtering data, information, and digital content; Data, information, and digital content 

management, Data, information, and content sharing via digital technologies. In the 

case of other types of competencies, the differences are smaller. 

 Further answering the research question, in part regarding the correlation between 

knowledge and skills, we observed with some surprise that there is a correlation 

between the categories, but not very strong. A higher level of knowledge does not 

always translate into higher skills.  

 Study limitations are based on self-assessment of competencies by professors and 

teachers. Thus the results cannot be fully reliable, e.g. data gathered can be 

overestimated or underestimated. On the other hand, other research has affirmed 

reliability in similar cases, however, to a modest extent. The research instrument itself, 

which is the CAWI survey, has its typical limitations - if a question isn’t easily understood, 

the lack of direct contact may be considered a drawback. Alternatively, a survey that 

fails to keep the respondent's attention may result in low-quality responses and skewed 

data. Yet, we believe that it provided wide access to the opinions of professors and 

teachers from different countries.  

 

Conclusion  
An important outcome of the study is a deeper understanding of digital 

competencies from university professors' and high school teachers’ perspectives. Our 

results reveal that the total self-assessed competence level is intermediate, with slightly 

higher values for ICT knowledge than ICT skills, and for university professors than for 

teachers. Considering the different subcategories of competencies, the average 

value of the self-assessment of digital competencies (knowledge and skills) is the 

highest in the case of Data, information, and digital content management; Browsing, 

searching and filtering data, information, and digital content; Interacting 

(collaboration) through digital technologies; Data, information, and content sharing 

via digital technologies; Developing digital content. The lowest is for: Programming. 

The relatively low value of self-assessment is for: Solving technical problems, Creative 

problem solving by using digital technologies, Protecting devices, and Protecting 

personal data and privacy. 

 The proficiency level varies depending on the number of years of teaching 

experience, but teachers with the most experience do not have the highest digital 

competencies. The most digitally literate are people with teaching experience from 6 

to 15 years. This may indicate the need to motivate people with longer work 

experience to improve their competencies and learn long life constantly. 

 We believe that our research findings, which revealed variations and gaps in digital 

knowledge and skills among professors and teachers, may have significant policy 

implications for policymakers and educators committed to ensuring quality 

education. 

 The main limitation of our research is that it focuses only on the self-assessment of 

digital competencies by professors and teachers. Thus, the results are subjective and 

cannot be fully reliable, e.g. data gathered can be overestimated or underestimated. 

 Further and broader research is needed to identify the tools supporting the 

knowledge and skills development specific to a different area of interest in the 

economic discipline. Further research directions could be complemented by 

analysing students’ evaluation of digital methods and tools in teaching and learning. 

Future research could be deepened regarding appropriate tools and technologies to 

support learning and enhance knowledge. The latter issue is especially important for 
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high school teachers. Further research could also identify weaknesses, strengths, and 

areas of interest within the economic discipline. We looked at digital competencies 

only from the teachers’ perspective, and it would also be important to identify the 

gaps that exist from the student's perspective. 
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