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Abstract 
Digital competences play an important role in the information society. According to a 
study conducted at the Bydgoszcz University of Science and Technology, however, many 
students are unable to use many online applications and their abilities are largely limited 
to social media. In an attempt to broaden the digital competences of economics students, 
an innovative curriculum has been developed to teach them how to build websites on the 
WordPress CMS along with an e-shop. This article presents the results of research 
conducted at 2 Polish universities – the public Bydgoszcz University of Science and 
Technology and the private WSB University in Warsaw – over the last 4 years. The 
results of the study indicate that such new skills will allow students to enter the job 
market (work in CMS-based website administration jobs) or start their own business 
faster and better (by, for example, reducing the initial cost of setting up a website) and 
should be further developed. The graduates, who were also included in the additional 
survey, in several cases confirm that they are able to use their newly acquired 
competences, which have helped them in their professional and private lives. 

Keywords: CMS, WordPress, business students, digital competences, Content 
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1. Introduction 
Nowadays, the development of enterprises in the world is determined by their 

computerisation, automation and robotization. “Managers and decision makers need to 
transform their organizational routines and structures to meet the challenges of the digital 
age” [1] . Fourth industrial revolution involves cyber physical production systems 
(CPPS), industrial internet of things, cloud computing, big data, machine learning, 
integration of industrial information sources and service-orientated architecture (SOA) 
[2]. The digitalisation of the state's economy affects the type of competences desired on 
the labour market, referred to as digital competences. They are also essential for 
functioning in the information society itself. According to [3] „Digital competences, (…) 
are today one of the key competences of the twenty-first century. In the face of the 
ongoing digital revolution, their im-portance in various fields of education is growing as 
well”. One of the five pillars of digital competence development, alongside information 
processing, communication, security and problem solving, is the area of content creation, 
i.e. the development and integration of digital content, as well as the creation of 
copyright, licensing and software content [4]. One form that education in this area can 
take is the creation of websites, together with an e-commerce site, using tools such as the 
Content Management System. CMS WordPress is currently the most popular software for 
building websites and applications around the world. The literature also points to the use 
of CMS in production engineering - e.g. the implementation of an Open Source CMS 
system in the product maintenance and service applications, to manage information and 
knowledge during the process of operations [5]. However, there are gaps in the 
development of digital competences, both among students and teachers. Many 
universities have not fully embraced these competences as a core skill, which includes 
mastery of technology. It can also be seen that new models for the introduction of digital 
competences are developing very quickly, and thus the digital divide that already exists is 
also widening. 

The aim of this article is to present the results of a survey carried out among 
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economics students and graduates on the practical learning of e-business and the 
development of digital competences in this area, through the design of a website together 
with an e-shop based on CMS WordPress. This paper aims at answering two research 
questions: (1) Does practical e-business learning based on working with established 
companies and building websites and an e-store for them by economics students improve 
their digital competences?; and (2) To what extent can learning e-business based on 
building, managing, creating website and e-store content in CMS WordPress contribute 
to a job in the e-commerce industry?. The research hypothesis is: An innovative teaching 
method for economics students, based on CMS WordPress, contributes to the expansion 
of digital competencies and increases opportunities for development and new professions 
in today's labor market to a significant extent. 

In the next section, the general conclusions of the literature review made in terms of 
previous experiences of digital competence, the teaching of e-business and CMS, and 
students' approaches to teaching this subject are presented. The following sections 
present the aims, method and results of the two empirical studies. At the end of the paper, 
some general conclusions of the studies are provided. 

2. Literature review  
The author used, courtesy of the library of the Bydgoszcz University of Technology, 

a multi-search engine searching various bibliographic databases (including: Academic 
Search Ultimate, Business Source Ultimate, Springer Nature Journals, IEEE Xplore 
Digital Library, Social Sciences Citation Index, Scopus, Directory of Open Access 
Journals). To find articles addressing the topic under study, the search phrases, 'digital 
competences' (or 'digital skills') and 'students' (or 'university'); and 'cms' (or 'content 
management system' or 'WordPress') and “e-business course” were filtered. The search 
was limited to peer-reviewed scientific articles available in full version in the following 
academic fields: Economics, Business and Management, Information and Technology, 
Social Sciences and Humanities. The most important search results (and those most 
relevant to the title of the article) are presented below. 

2.1. Digital competences and their development in the context of student education 

Digital competences are a recent topic and their role has also been recognised in 
higher education, especially at a time when the COVID-19 pandemic has forced teachers 
and students to use ICTs in the teaching and learning process [6]. There are many 
definitions of this concept. It has been included in the recommendations on key 
competences for lifelong learning proposed by the European Commission as one of the 
eight key life skills, and it is defined as “the confident, critical and responsible use of, and 
engagement with, digital technologies for learning, at work, and for participation in 
society' [7]. 

According to a survey among Spanish university students [8] “the  majority of the 
students perceive themselves with a medium to a high level of digital competence, 
highlighting the multimedia and communicative dimensions, as opposed to the more 
technological aspects”. The same is emphasised by the cyclical research on the problem 
of digital competence conducted by [9]. The researchers say that “the institutions of 
higher education are encouraged to focus on the development students and teachers’ 
digital competence, create relevant learning strategies and use appropriate tools to 
improve the quality of education.” Conclusions from their different research [10] indicate 
that “the development of key competency areas for digital competence, such as the 
creation of digital content, should be promoted, along with helping students to gain 
knowledge when dealing with everyday technological issues. The need for training 
related to the use of ICT and digital competencies was also highlighted”.  

Numerous studies from the last few years, e.g. [11, 12, 13] point to gaps in the 
development of students' and teachers’ digital competences. It is argued that higher 
education has not fully embraced digital competence as a core skill, which includes 
mastering technology. New models for the introduction of digital competences are 
developing so rapidly that the existing digital divide may widen further. In order to 
prevent this, new methods and models need to be incorporated into curricula that develop 
digital competences in their individual components, e.g. the technical aspect. The 
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literature also advises that educational systems for the teaching of digital competences, 
which are treated extremely divergently by the literature, should be standardized [14]. 
This article therefore focuses on technical competence - a specific system – Content 
Management System, the learning, ability to use, implement and operate of which is 
included in digital competence. 

2.2. Teaching e-business and CMS as development of digital competences in the light 
of the literature 

Tools such as CMS have been the subject of research for several years now. Content 
Management System with strong ability, flexibility and extendibility are being taken as 
one of the most important Information and Communication Technologies (ICTs) in 
managing organization information and knowledge [15]. CMS, especially Open Source 
CMS (like WordPress) attracts many researchers to explore its ability to manage 
knowledge and processes, especially unstructured information and knowledge [15,16]. 
Universities and colleges are increasingly choosing to implement innovative curricula or 
courses consisting of practical e-business learning through the use of IT tools and, above 
all, CMS. Mainly a particular type of CMS is used, which is WCM - Web Content 
Management [17]. Such studies have been conducted in Croatia (Electronic business 
course at Zagreb School of Economics and Managements - higher education economy 
faculty- in 2012-2015 for 20-25 students each year) [18] and in Poland (Bydgoszcz 
University of Science and Technology – formerly UTP – in 2019-2023) [19].  

On the one hand, the literature does not pay much attention to the study of the 
attitudes of economics students towards the teaching of subjects such as e-business and 
the applications used during these classes [20]. On the other hand, however, it is a 
frequently encountered topic in the literature [18], albeit indirectly focused on the 
analysis of students' experiences to CMS learning. General attitude of students towards 
learning e-business are presented, inter alia, by [21], who state: "Students' negative 
attitude to e-Business application fails to promote the increase in the level of students' 
knowledge and skills in e-Business application, and competence, in general. In contrast, 
students’ positive attitude to e-Business application contributes to the enrichment of the 
level of students’ knowledge and skills in e-Business application and competence, in 
general”.  Interesting findings from the study were also presented by [22], stating that 
„students are required to create new electronic businesses and to build prototypes of their 
electronic Web fronts”. The authors further notices that „more than half of the students 
were enthusiastic about the new approach: they felt satisfied and even proud of their 
projects”. This research is in line with research by [23], which has repeatedly shown 
positive student attitudes towards building websites with the CMS WordPress, as well as 
their impact on improving digital competences and opening up new job opportunities in 
professions they have not yet considered - but which are in demand on the labour market 
(like digital manager or marketing and website management specialist). 

3. Research Methodology 
The topic of developing students' digital competences at universities through practical 
learning to build websites and e-commerce based on CMS WordPress has been the 
subject of the author's research for several years [24, 19, 23]. The main objective of the 
empirical study was to investigate the development of digital competences (in 
technological terms) of university students of economics through the construction of a 
comprehensive website for an actual company on the market and an e-shop, as well as the 
possibility of getting a job thanks to the new competences. The achievement of the main 
objective was to ensure the following specific objectives: 
1) To learn about the rationale for developing digital competences in economics majors 
from a technological aspect that could contribute to their enhancement; 
2) To find out students' opinions about the possibility of using the experience gained 
during their studies in their future work. 
This study applies a quantitative survey approach to gain evidence for the research area at 
hand, and it was conducted both digitally and in a analogous way. Among others, the 
context of the research refers to previous knowledge on the use of ICT tools in higher 
education [25]. An interesting study was presented by [26], where an intermediate level 
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of digital competence was identified and discrepancies were discovered between the 
declared good level of digital competence of university and high school students and the 
survey results. They pointed to the need to improve the educational process in order to 
provide university and high school students with a higher level of digital competence. 
Programming is the most lagging in all groups observed. Based on the literature review 
and practical experiences gained during the first year of the project, the survey 
questionnaire was developed. It contained 12 subject matter-related questions on the 
subject matter, the skills gained, the innovation of the programme and future 
opportunities to use the knowledge gained, as well as to take up jobs that are in demand 
on the labor market [27]. Due to the subject matter of this article - 4 questions were 
selected that indicate the sense of conducting such classes at economic universities. The 
survey was conducted among students of management and management and production 
engineering at the Faculty of Management at the Bydgoszcz University of Science and 
Technology (Poland), starting in the 2019/2020 academic year, and students of 
economics at the WSB University (Poland), in the 2020/2021 academic year. A total of 
491 students were surveyed – February 2020 – 94 students, June 2020 – 39 students, 
February 2021 – 203 students, February 2022 – 70 students, February 2023 – 85 students. 
There are no other digitization-related classes at these universities and their economics 
majors. The second survey included a dozen graduates (43 students) of the subject from 
the last two years and looked at the actual use of the digital competences acquired 
including the ability to use and operate the CMS. 

4. Research Results 
An earlier study [23] showed that the Bydgoszcz University of Science and Technology is the 
only public university in Poland to develop specific technical aspects of digital competences 
by learning how to build a website with an e-shop on CMS WordPress. The concept for the 
course was developed by the author in 2019 and stems from her experience in the job market 
and research in this area covering current e-business teaching programmes at economic 
universities in Poland. The job market is actively looking for people who can not only build a 
web application or website, but also operate it - adding updates, website entries, new products 
or modifications (frontend web developer, web designer). This task, due to the existence of 
the CMS, does not require complex programming skills (or IT skills in general) which 
provides ample opportunities also for students of other majors - such as management. The 
business knowledge, that students acquire during their studies, is already in itself a good 
"starting point" for knowing how to present content and products so that they find their 
audience. The concept is implemented during the course of the subject labs, throughout the 
academic semester, and is based on the WordPress CMS due to the fact that “810 million 
websites use WordPress, which is 43% of all the websites on the Internet. WordPress has a 
64.2% share of the CMS market, which is more than 10x greater than its closest competitor. 
WooCommerce (e-shop, built on WordPress) is the world’s most popular ecommerce 
platform, with over 36% of the market share” [28]. Each student, on his or her own, makes a 
comprehensive website including an e-shop, at each lab learning a new skill - adding further 
functionality to the site. At the beginning of the class, the author shows how, for example, to 
add a blog and subsequent posts to the site, and then the students do the same on their 
computers and create the content of subsequent blog posts. In the 2019/2020 academic year, 
students developed websites for hypothetical companies, while from 2020/2021 onwards, 
students developed websites for actually existing organisations that applied for the "Free 
website" project of the Bydgoszcz University of Science and Technology. Thus, the class 
consisted of creating a websites from scratch for a company that volunteered to participate in 
the project, including building a homepage, a slider, a contact form, a company blog with a 
few posts, refining widgets, an entire e-store with services or products.  

As already mentioned, the entire survey questionnaire included 12 questions, but due to the 
size of the publication - only the answers to the four questions that best relate to the topic of 
the article are presented. 

First, students were asked whether classes of this type should be held at economic universities 
at all. The results from each year are presented in Table 1. 
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Table 1. Opinions on the relevance of e-business classes for economics majors. 

Digital CMS classes should take 
place at economics faculties 

February  
2020 

June     
2020 

February 2021 February 2022 February 
2023 

Yes 78.5% 87.2% 77.3% 94.2% 87,1% 
No 6.5% 7.7% 9.9% 2.9% 4,7% 
I don’t know 15% 5.1% 12.8% 2.9% 8,2% 

 
The vast majority of students believe that classes using the CMS system should be held at 
economic universities (404 in total). The students were also asked about the way in which 
the classes were delivered, which required them to spend extra time and the students' 
contact with representatives of the company for which the website was being built. The 
results in Table 2 indicate that the clear majority of students enjoyed or very much 
enjoyed the activities. There was not a person who did not like this kind of teaching or 
the skills they learn from it at all. This is helpful information that makes both the course 
of study and the learning process itself more attractive. It shows that such competence 
digitizing and the process of acquiring it does not cause problems for students. As the 
literature presented above indicated - job satisfaction has an impact on the expansion of 
digital competences and the desire to develop them. 

Table 2. Students' perceptions of the e-business course. 

Did you like the class? February 2020 June 2020 February 2021 February 2022 February 2023 
1. I did not like them at 
all 

0% 0% 0% 0% 1,2% 

2. I rather did not like 
them 

3.3% 0% 0.5% 0% 0% 

3. I liked them a bit 25.5% 2.5% 8.9% 2.9% 23,5% 
4. I liked them 38.2% 15.4% 33% 22.8% 29,4% 
5. I liked them a lot 33% 82.1% 57.6% 74.3% 45,9% 

 
The next question aimed to find out students' opinions about the usefulness of the skills 
acquired, in their future work. A large number of students are currently working in 
various positions, so they may have some reference to the topic. The answers are 
presented in Table 3. 

Table 3. Opinions on the usefulness of the skills acquired in future work. 

The acquired skills will be useful in 
future work 

February  
     2020 

June  
      2020 

February       
    2021 

February     
     2022 

February 
2023 

1. In my profession – I want to deal 
with it in the future 

19.1% 17% 20.2% 7.1% 13% 

2. Only if I decide to launch my own 
business 

20.2% 15% 23.6% 37.1% 32,9% 

3. Perhaps, I do not know yet 55.3% 67% 53.7% 55.8% 50,6% 
4. Not needed for future job 5.3% 1% 2.5% 0% 3,5% 

 
Although students do not always know whether they will have the opportunity to use 

their new skills in a future job, around 15% of them plan to permanently associate 
themselves with a profession in which working on a website and e-shop is possible.  
One of the next questions asked about professions currently in demand on the labor 
market, such as digital manager or web administrator. The responses in Table 4 indicate 
that students recognise the needs of the market and appreciate the opportunity to gain the 
skills needed for CMS professions. 

Table 4. Responses to the question of whether the profession of digital manager is in demand in the labor 
market. 

The profession of digital 
manager is in demand 

February  
     2020 

June  
2020 

February  
    2021 

February  
    2022 

February 
2023 

1. Yes, very much 53.2% 43.6% 46.3% 57.1% 49,4% 
2. Yes, but not very much 31.9% 38.5% 28.6% 31.5% 32,9% 
3. No, it is not in demand 3.2% 2.5% 1.5% 0% 1,2% 
4. I have no opinion 11.7% 15.4% 23.6% 11.4% 16,5% 

 
The advantage of a CMS is that all such systems are similar to each other and knowing how 
to use one of them gives you a very good basis for using a CMS other than WordPress, such 
as Drupal or Joomla! [17]. Students can therefore also use the knowledge of one system in 
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situations where they need to work with another CMS. Acquired digital competences 
therefore provide more opportunities to use technical competences. 
In order to find out whether the students actually had the opportunity to use the acquired CMS 
skills - the author conducted an additional survey. The survey questionnaire was completed 
by 43 graduates of the subject who attended classes in the academic year 2020/2021 (36 
people) and 2021/2022 (7 people) and contained 12 questions. Two, the most important from 
the point of view of this article, are presented below. 

Table 5. Responses to the question of whether the skills/knowledge from web building have ever been 
applied  

Successfully applied skills/knowledge from website building Number of people (in percentage) 
1. Yes 14% 

2. No 79% 

3. I don’t know 7% 

 
It can be seen from Table 5 that a few people, in such a short period of time, have 
managed to use the knowledge gained in the classes. These persons (6 persons) were also 
asked in which circumstance/situation this took place. The answers are as follows: 
"Internet sales; Privately, front end course; Helping a colleague, being at another 
university; While conversing with friends, at university; I created a website for a 
company where a person close to me works; In a recruitment interview in my current job, 
I am to run our company's website in the future". It is interesting to note that the classes 
interested the students so much that some of them decided to take other, paid related 
courses, such as the front end developer course or will be working with the site pages in 
their work. 

Table 6. Responses to the question of whether the student has already undertaken the construction of a 
website or dealt with professional website building themselves after completing the course. 

After the class was over, I undertook to build the site from 
scratch. 

Number of people (in percentage) 

Yes, and I still do it today 0% 
Yes, but it is more of an occasional activity 11,6% 
Yes, but it came out poorly/not well 7% 
No 81,4% 
I don't remember 0% 
 
In Table 6 it can be seen that 8 people (11,6%) indicated that they had attempted to build 
a website, but not in a professional manner, but rather as an occasional activity or an 
activity with poor (unsatisfactory) end results. Noting the not too distant time since the 
end of the subject, the above results can be considered optimistic. Approximately 20% of 
the respondents used their competences that were formed during the e-business classes 
and working with the CMS. 

5. Conclusion 
Research conducted over the last four years shows that the development of digital 
competences, through, among other things, the ability to build websites using a CMS, can 
successfully support the improvement of students' technical skills, even in faculties that 
are not strictly related to IT. Economics students believe that the skills gained are very 
useful and some are even considering their future work in the area of developing e-
business solutions. Surveys carried out on graduates of the subject from the last two years 
also showed that, in such a short time after completing the course, the ability to build and 
operate a CMS had already come in handy in several life and work situations. It is also to 
the author's knowledge that shortly after the end of the course - several students were 
offered website construction (which they took advantage of) - assignments, as well as the 
opportunity to take up permanent work in this field at several companies in Bydgoszcz. 
The literature of recent years points out the shortcomings in expanding students' digital 
competences and recommends more attention to their development. The proposed model 
of e-business classes and the developed programme have been successfully implemented 
and verified, which has been confirmed by the very positive evaluation of students at the 
Bydgoszcz University of Science and Technology. Students have a lot of autonomy, 
which can lead to high motivation and a flow experience. This is because the course 
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provides not only a broad knowledge (acquired during lectures on the subject), but also 
practical skills to effectively, correctly, safely, critically, creatively and ethically perform 
tasks related to the construction and existence of websites, teaches to solve technical 
problems and those related to the placement and correct presentation of content on the 
website and e-store, to communicate and cooperate with the principal (a company 
actually existing on the market), to manage information placed on the website, to create 
and share content. In the professional practice for which the student is being prepared, 
this usually means being able to search for digital information and present/post it on the 
website, as well as being able to use the CMS system, which is the backbone of many 
modern e-businesses. 
Nowadays, the CMS-based application system is developing rapidly all the time and it 
seems that it will still be the basis for building websites and other web applications for 
the next few years. However, rapidly developing artificial intelligence and the tendency 
to develop technologies towards even greater simplification for the user means that 
block-based systems such as Figma [29] are starting to appear. Perhaps in a few/some 
years these will replace the popular current CMS - just as they did when HTML-based 
websites were replaced by CMS. The author intends to continue research in this area. 
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