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Abstract 

Since the COVID-19 pandemic has outbursts, changes in the teaching process are 

observable. What was a temporary countermeasure against the pandemic is now considered 

a didactic tool. More and more teachers and entire higher education institutions decided to 

permanently implement digital tools or innovative teaching methods into the didactic 

process. The continuous development of technology fosters innovation in the teaching 

process. It allows teachers to use newer and newer teaching tools, better and better adapted 

to the real needs of students. The main goal of this article is to point out, by a scoping 

review of the papers published between 2020 and 2023, the digital tools used in the teaching 

process at the higher education level. The review focuses only on the original articles 

written in English, which present studies on implementing innovative digital teaching tools. 

The article is a form of a preliminary catalog of didactic tools used at the higher education 

level in the last three years, with their quantitative presentation. The tools have been 

categorized according to the technologies they use and then assigned to the scientific 

disciplines in accordance with the OECD classification in which they were used.  

Keywords: digital tools, higher education, multimedia technology, teaching tools. 

 

1. Introduction 

The COVID-19 pandemic has revolutionized the teaching process in terms of both teaching 

tools and techniques. One of the trending topics and a subject of many studies conducted 

since 2020 is e-learning and its adoption in the teaching process [32, 35]. However, the 

change was forced by the circumstances since every country in the world needed to react 

to the ongoing pandemic by switching education to online classes [22] due to the closure 

of physical facilities [41]. Even teachers reluctant to change had to start using modern tools 

for e-learning [6]. The term e-learning itself for the past years has also been broadly 

discussed. The researchers, as well as the teachers, tried to draw a definition line between 

e-learning and other forms of remote learning. Among the distinctive features, which can 

differentiate the term e-learning from distant learning, 3 are often emphasized. Those are: 

proximity (distance learning is characterized by non-contiguous communication, while 

new interactive communication technologies used in e-learning enable synchronous 

communication between students and teachers), target clienteles (e-learning offers learning 

solutions for people of various social groups and interests, while distance learning focuses 

on special clienteles that for a variety of reasons cannot attend a face-to-face gathering), 

and cost considerations (the distance learning broadens access to higher education by 

providing economies of scale, while e-learning, especially in form of online courses, is 

profit-driven) [17]. 

As many researchers pointed out, e-learning can be considered a part of the new 

dynamic that characterizes educational systems at the beginning of the 21st century [34]. 
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The e-learning commonly known today resulted from merging disciplines such as 

computer science, communication technology, and pedagogy [34]. Nevertheless, there are 

still challenges to e-learning for every party involved. For higher education institutions, for 

example, one of those challenges is understanding how e-learning can be improved so the 

students and teachers can benefit from it. Also, studies are required to know why students 

and teachers reject this method. And finally, discovering how to improve teaching 

techniques with the use of ICT (Information and Communications Technology) seems to 

be a deal of a great matter.  

Many studies on various areas emphasized that the pandemic might have been a 

moment of resetting the existing situation [33] and providing an opportunity to re-evaluate 

the functioning of different branches of business, industry, and education. In our opinion, 

forcing the introduction of e-learning has created an excellent opportunity to introduce 

modern teaching methods adequate to the new challenges posed by the labor market among 

university graduates, which they will enter, and a lifestyle and work adapted to them. 

Studies also show that young people, such as students, understand the need for digital 

competencies that will allow them to engage better in learning, find a job in a rapidly 

changing market after graduation [20],  and develop professionally and personally [2]. 

The broad usage of the Internet and the implementation of technological solutions for 

businesses [22] have shown that there are already observable differences in ICT literacy 

and information acquisition skills between students’ generation and their parents [38]. 

Even though the younger generation is often referred to as “digital natives”, they often 

define their ICT skills on a much higher level than observable [38, 42]. The younger 

generation needs the skills to use ICT [16] to understand and manage resources in digital 

formats [29]. At the same time, this generation of digital natives must be aware of the 

dangers of using ICT.  

E-learning is broadly used and accepted by students in different countries and fields of 

education [29, 30, 40]. However, the scope of our interest is broader. It focuses on using 

digital technology to support the teaching process in every form, remote and on-site. We 

are particularly interested in the possibilities of new teaching tools applied in the teaching 

process to empower students and develop their ICT competencies.  

These premises make us look for digital tools used in modern education at the higher 

education level. The usage of digital tools is needed so that teachers know how they can 

use new technologies and how they have worked so far [31]. This knowledge can speed up 

the transformation of education. The importance of this matter also emphasizes that in 

Poland, similar research is being carried out by the Ministry of National Education and 

Science to extend the catalog of recommended digital teaching tools. Although these 

studies focus on primary and secondary schools, they clearly show the direction of 

consideration. Our area of interest concerns universities. Although researchers eagerly 

discuss the topic of modern technologies in education, there is no comprehensive catalog 

of methods and tools that can be used as a guideline for teachers. Creating such a catalog 

will lead to the organization of existing knowledge. It may allow us to determine which 

methods and tools are adequate for teaching in various fields of study. Furthermore, in our 

opinion, it will also be a good starting point for further research on the use and 

technological acceptance of different innovative teaching methods. 

Therefore, the research questions for this paper stand as follows: 

RQ1: What digital tools are implemented in the higher education teaching process? 

RQ2: In what areas of education the digital teaching tools are used? 

RQ3: Are there tools dedicated to a specific field of study? 

These research questions led to the achievement of the objective of our paper, which 

can be formulated as follows: (i) to reveal the innovative tools used in the teaching process 

at the higher education level, presented in the Literature of the last three years; (ii) and to 

reveal the fields of studies in which those tools have been often used. 

2. Methods and materials 

This section reports the following stages of the conducted analysis. Due to the broad scope 

of topics in this study, we decided to use the scoping review method, using the first five 
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stages of the methodological framework proposed by Arksey and O'Malley [9], which were 

then clarified by Levac et al. [24]. Although the scoping review framework was initially 

dedicated to medical science, it is also used in education research, including educational 

tools and methods [3, 21, 36].  

We conducted the scoping review on using innovative digital tools in the teaching 

process at higher education institutions. We applied Arksey’s and O'Malley’s [9] 

methodological framework to conduct the study. The research steps taken during the 

procedure are as follows:  

• to identify the research questions,  

• to identify the relevant studies,  

• to select appropriate studies,  

• to chart the data,  

• to summarize and report the results.  

We began by formulating research questions for the search concerning such aspects as 

the usage of digital tools and media technology in the higher education teaching process. 

Next, we searched for relevant studies by focusing on articles published from January 

2020 to March 2023 (inclusive). We used the Scopus and Web of Science databases as 

primary data sources as the largest abstract and citation databases for academic literature. 

Moreover, Scopus is the most relevant research repository in the related disciplines, 

publishing Literature on online teaching, teaching methods, and remote learning. We 

hadn’t decided, however, to use the search results from the Google Scholar database, 

although there were articles available that included the defined set of keywords. Mainly 

because, although Google Scholar covers every document which contains the defined 

keywords, those are not necessarily scientific, peer-reviewed work. 

Combinations of the following search terms and subheadings were considered 

appropriate for the conducted study: ”teaching methods”, “teaching tools”, “digital tools”, 

“multimedia technology”, “multimedia tools”, “innovative”, and “modern”. All of the 

above were combined with the term “higher education”. Quantitative search results for 

defined key phrases in specific databases are presented in Table 1. 

 
Table 1. Key search phrases and the search results in Scopus and Web of Science databases. 

 Scopus Web of Science 

"multimedia technology" AND "higher education" 9 6 

"multimedia tools" AND "higher education" 28 10 

"digital tools "AND" higher education" 278 175 

"teaching tools "AND" higher education" 127 47 

"teaching methods" AND "higher education" 841 471 

innovative AND tools AND "higher education" 461 329 

"digital tools "AND" higher education" 9 6 

innovative AND methods AND "higher education" 28 10 

modern AND tools AND "higher education" 278 175 

The next stage was defining inclusion and exclusion criteria to limit the resources 

found. The chosen original research papers (published between January 2020 and March 

2023) were restricted to those written in English, which described tools and methods, 

including digital tools and multimedia technology, used in the teaching process in higher 

education. There were no exclusions either due to the type of the study ex. book chapters 

or editorials, nor methodologies, ex. expert reviews, systematic reviews, scoping reviews, 

and narrative reviews.  

While searching for relevant articles, which would later be used for data extraction, we 

first removed articles that appeared in both databases and screened the titles of 

publications. A total number of 2628 articles were reduced to 698 articles. While scanning 

the titles, we considered that the article’s title should include the type of digital tool used 

in the teaching process and the field of study in which the digital tool had been 

implemented. We eliminated all papers with unrelated titles. 

The next step was to investigate the articles’ abstracts. At that point, we were searching 

for such information as are the scopes of the articles relevant to this particular study; do 
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they concern higher education level; do they present information on the teaching tools; do 

in abstracts defined keywords appear; were studies original? All articles which were 

literature reviews (conducted according to any approvable methodology) were eliminated. 

The total number of articles that qualified for inclusion was 291.  

The last stage of elimination focused on access to the full papers. Since not every article 

was accessible as a full-text in the online databases, this phase reduced 39 articles, which 

allowed us to establish a final number of 252 articles included in the study. The process of 

articles’ elimination is presented in Figure 1, and the data set is available at: 
https://zenodo.org/record/8017271  

 
Fig. 1. Captions belonging to a figure should always appear under the illustration.  

The data extraction process began by defining the two main categories to present the 

information thoroughly. The first category was the field of study, in which innovations in 

the teaching process took place. We used the OECD (Organisation for Economic Co-

operation and Development) classification of Fields of Science and Technology (FOS) to 

define them correctly. We did not, however, use the first level of classification, regarding 

only six major categories, including natural sciences (1), engineering and technology (2), 

medical and health sciences (3), agricultural sciences (4), social sciences (5), humanities 

(6). We decided to use the forty-two minor disciplines (sub-disciplines) singled out of the 

main categories to gain as much adequacy as possible. A minor OECD category was 

assigned for each article presenting an innovative teaching tool. In the researched articles, 

we distinguished tourism as a field of study due to its absence in the OECD classification 

and interdisciplinary nature. We assigned the non-specific category to studies that 

concerned the entire community of a given university, without being distinguished as a 

field of study. 

The second created categories considered the tools used in the teaching process. Some 

of the terms used were imprecise or covered more than just one single tool of teaching. The 

first obstacle we came across was the definition of the tool used in the didactic process. 

We decided to rely on Webster's English Dictionary definition, which states that a teaching 

aid/tool is an object (…) or device (…) used by a teacher to enhance classroom instruction 

[27]. The presented definition emphasizes the tool nature of this concept. 

The problem, however, was not sorted out completely. Some terms used in the 

reviewed papers focused on a general understanding of a tool (ex. social media), and some 

were more precise (ex. TikTok). To organize information on innovative tools used in the 

didactic process, we needed to introduce ordering categories to tag the tools. The 

distinction is on the area in which a specific tool operates.  

At that point, 29 major categories of tools were established. Those categories are as 

follows: Learning Management Systems (LMS); Augmented reality (AR) and Virtual 

reality (VR); Social Media; Interactive online course platforms; Audio materials; Project 

management tools; Messaging apps; Video Communication; Simulations; MOOCs; 

Project-based learning environment (PBL); Response systems (RS); Game-based 

https://zenodo.org/record/8017271
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environment; Artificial Intelligence (AI); 3D Visualization; Mobile apps & Internet of 

Things (IoT); Gamification apps; Multimedia and Interactive graphics; Video materials 

and instructions; Robots; Content co-creation; Real World Lab; Cooperative learning 

environment (COOP); E-Portfolio; Interactive Case Studies; Data Sets; Flipped 

Classrooms Materials; Location detection; Others (by "others" we mean every digital tool 

mentioned in the analyzed set of articles, that did not fit into any of the categories 

established).  

With a clearly defined set of categories, we could start gathering the results.  

3. Results 

As a result of the conducted study, we present the data sets on the most frequently used 

digital tools in teaching at the higher level. Following the adopted categorizations 

described earlier, each table contains didactic tools and scientific disciplines in which they 

were used. In addition, each table presents the sum for a particular tool used in all minor 

disciplines. The codes adopted for individual scientific disciplines are consistent with the 

notations used in the OECD classification. 

Table 2 presents a list of tools used in the disciplines included in the Natural Sciences 

group. The literature analysis shows that in the analyzed period, practically in each minor 

discipline, a didactic innovation or the use of a specific digital tool can be observed. 

 
Table 2. The use of digital tools in Natural Sciences. 

(1.01 Mathematics, 1.02 Computer and information sciences, 1.03 Physical sciences and astronomy,  

1.04 Chemical sciences, 1.05 Earth and related environmental sciences, 1.06 Biological sciences) 

 1.01  1.02  1.03   1.04  1.05   1.06  Sum 

3D Visualization 0 1 1 0 2 0 4 

Artificial Intelligence (AI) 1 1 0 0 0 1 3 

Audio materials 0 0 0 0 0 1 1 

Augmented reality (AR) and Virtual reality (VR) 0 2 1 3 0 0 6 

Collaborative learning environment (COOP) 1 0 0 0 0 0 1 

Game-based environment 1 2 0 1 0 1 5 

Gamification apps 0 3 0 0 0 0 3 

Interactive Case Studies 0 0 0 0 0 1 1 

Interactive online course platform 2 4 1 1 1 0 9 

Learning Management Systems (LMS) 0 2 1 0 0 1 4 

Mobile apps & Internet of Things (IoT) 0 1 0 1 1 0 3 

MOOC 0 2 0 0 0 0 2 

Multimedia and Interactive graphics 1 0 0 0 0 0 1 

Other 1 0 0 0 0 0 1 

Project management tools 0 3 1 0 0 0 4 

Project-based Learning environment (PBL) 0 1 0 0 0 0 1 

Response systems (RS) 0 1 0 0 1 0 2 

Robots 0 0 0 0 1 0 1 

Simulations 0 0 0 0 0 1 1 

Video Communication 1 0 0 1 0 0 2 

Video materials and instructions 1 1 0 1 0 0 3 

Sum 9 24 5 8 6 6 58 

 

As presented in Table 2, in the analyzed articles concerning minor disciplines from 

Natural Sciences, the most frequently used tool was interactive online course platforms. It 

was a form most commonly used for all the fields in this category, and most frequently 

used in the Computer Science discipline. The online course platforms used for the Natural 

Sciences disciplines were mainly created for particular university students and specific 

courses [23]. Also, the minor discipline in which most tools were used was Computer 

Science. The least popular tools for Natural Sciences disciplines were: simulations, project-

based learning, robots, multimedia and interactive graphics, interactive case studies, 

collaborative learning environment, and audio materials. In this field of study, tools from 

the eight remaining categories weren’t once used.  
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Table 3 lists tools used in the Engineering and Technology disciplines. Here are two 

minor disciplines in which digital tools in the teaching process are used most commonly: 

Civil engineering and Mechanical Engineering. As for the particular tool used most often 

in the didactic process, Augmented (AR) and Virtual reality (VR) is the most popular.  

Using AR and VR in Engineering was mainly focused on modelling in Architecture 

and Construction and creating virtual labs [10] or as an environment for solving discipline-

related problems [7]. The least used digital tools in Engineering and Technology were: 

surprisingly, Artificial Intelligence (AI), collaborative learning environment, project-based 

learning, Real World Lab, social media, video communication, and video materials and 

instructions. In this field of study, tools from twelve categories weren’t once used.  

 
Table 3. The use of digital tools in Engineering and Technology.  

(2.01 Civil engineering, 2.02 Electrical engineering, electronic engineering, 2.03 Mechanical engineering, 

2.05 Materials engineering, 2.07 Environmental engineering, 2.08 Environmental biotechnology, 2.09 

Industrial biotechnology, 2.11 Other engineering and technologies) 

 2.01  2.02  2.03   2.05  2.07   2.08  2.09  2.11  Sum 

3D Visualization 2 1 0 0 0 0 0 0 3 

Artificial Intelligence (AI) 1 0 0 0 0 0 0 0 1 

Augmented reality (AR) and Virtual reality (VR) 1 1 3 0 2 0 0 1 8 

Collaborative learning environment (COOP) 0 0 1 0 0 0 0 0 1 

Game-based environment 1 0 2 0 0 0 0 0 3 

Gamification apps 0 0 0 0 2 0 0 0 2 

Interactive online course platform 1 1 0 0 1 0 0 0 3 

Learning Management Systems (LMS) 1 1 0 0 0 1 1 0 4 

MOOC 0 0 0 1 1 0 0 0 2 

Multimedia and Interactive graphics 0 0 1 1 0 0 0 0 2 

Project-based Learning environment (PBL) 1 0 0 0 0 0 0 0 1 

Real World Lab 0 0 0 0 0 0 0 1 1 

Robots 0 1 0 0 0 0 0 0 1 

Simulations 0 1 1 0 0 0 0 0 2 

Social media (SM) 0 1 0 0 0 0 0 0 1 

Video Communication 1 0 0 0 0 0 0 0 1 

Video materials and instructions 0 0 1 0 0 0 0 0 1 

Sum 9 7 9 2 6 1 1 2 37 

 

 Table 4 presents digital tools used commonly in Medical and Health Sciences. 

Medical Sciences were the only ones in all groups of disciplines in which the use of digital 

tools can be observed in every minor discipline.  

 
Table 4. The use of digital tools in Medical and Health Sciences.  

(3.01 Basic medical research; 3.02 Clinical medicine; 3.03 Health sciences) 

 3.01  3.02  3.03   Sum 

3D Visualization 1 0 1 2 

Artificial Intelligence (AI) 0 0 1 1 

Audio materials 1 0 0 1 

Augmented reality (AR) and Virtual reality (VR) 0 1 1 2 

Content co-creation 0 0 2 2 

Datasets 0 0 1 1 

e-Portfolio 0 0 1 1 

Flipped Classroom materials 0 0 1 1 

Game-based environment 2 0 2 4 

Gamification apps 0 0 1 1 

Interactive Case Studies 1 0 1 2 

Interactive online course platform 1 1 0 2 

Learning Management Systems (LMS) 0 1 0 1 

Mobile apps & Internet of Things (IoT) 1 0 1 2 

Project-based Learning environment (PBL) 0 0 1 1 

Simulations 0 1 1 2 
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Social media (SM) 0 1 0 1 

Video Communication 1 0 0 1 

Sum 8 5 15 28 

 

Health Sciences is a group of smaller disciplines in which the most significant 

diversification in the use of digital tools is observed. Health sciences students, like, for instance, 

chiropractic and homeopathy students, use content co-creation tools to take photographs of 

environmental factors involved in causing disease [18]. In contrast, nursing students use the 

escape room game as a part of the course [8]. Emergency medicine students responded to 

major trauma incidents with simulated patients and high-fidelity mannequins [45]. In this field 

of study, tools from the eleven remaining categories weren’t once used. 

Table 5 lists digital tools used in Agricultural Sciences, including agriculture, animal 

and dairy, and veterinary science. Like Health Sciences, digital tools were applied in every 

minor discipline, but in contrast to previously reported results, far less extensively.  

 
Table 5. The use of digital tools in Agricultural Sciences. 

(4.01 Agriculture, forestry, fisheries; 4.02 Animal and dairy science; 4.03 Veterinary Science) 

 4.01  4.02  4.03   Sum 

Augmented reality (AR) and Virtual reality (VR) 1 0 0 1 

Content co-creation 0 0 1 1 

Interactive Case Studies 0 1 0 1 

Multimedia and Interactive graphics 0 0 1 1 

Real World Lab 1 0 0 1 

Robots 1 0 0 1 

Video Communication 0 1 0 1 

 Sum 3 2 2  7 

 

In this group, a single case of use of such tools as Augmented reality (AR) and Virtual 

reality (VR), Content co-creation, Interactive Case Studies, Multimedia and Interactive 

graphics, and Video Communication can be observed. However, in this group, the use of 

Real World Lab appeared in the teaching of Agroforestry Systems. Particularly interesting 

in this case was that this tool had been used in teaching long before the pandemic outburst. 

The analyzed paper was a report after five years of experience with this tool [26]. In this 

field of study, tools from the twenty-two remaining categories weren’t once used.   

Table 6 presents the use of digital tools in Social Sciences. The Social Sciences group 

is also one of the groups with the most diverse usage of digital tools in the teaching process. 

In this group, the most frequently used tools were those of a game-based environment. The 

extensive usage of game-based solutions can be observed in Economics and business.  

Economics and business use game-based tools mainly in business simulations, 

allowing students to discover the complexity of interactions among different business 

operations [16]. In fields such as accounting or management, serious games were 

introduced as an alternative instructional approach to enhance students' learning outcomes 

[15, 25]. At the same time, the widest variety of digital tools usage has been observed in 

Educational Sciences. In that case, no leading digital tool was used in the teaching process.  
 

Table 6. The use of digital tools in Social Sciences. 

(5.01 Psychology; 5.02 Economics and business; 5.03 Educational sciences; 5.04 Sociology; 5.05 Law;  

5.06 Political Science; 5.07 Social and economic geography; 5.08 Media and Communication) 

 
5.01  5.02  5.03   5.04  5.05  5.06 5.07  5.08  Sum 

Artificial Intelligence (AI) 0 0 0 0 0 0 0 1 1 

Augmented reality (AR) and Virtual reality (VR) 0 2 1 0 0 0 0 1 4 

Collaborative learning environment (COOP) 0 1 0 0 0 0 0 0 1 

Content co-creation 0 2 1 0 0 0 0 0 3 

Datasets 0 0 0 0 0 0 1 0 1 

e-Portfolio 0 0 1 0 0 0 0 0 1 

Flipped Classroom materials 0 0 1 0 0 0 0 0 1 

Game-based environment 0 7 1 0 0 0 0 0 8 

Gamification apps 0 1 0 0 0 0 0 0 1 
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Interactive online course platform 0 1 1 0 0 0 0 0 2 

Learning Management Systems (LMS) 0 0 0 0 1 0 0 2 3 

Messaging app 1 0 0 0 0 0 0 1 2 

Mobile apps & Internet of Things (IoT) 0 1 0 1 0 1 0 0 3 

MOOC 0 2 1 0 0 1 0 1 5 

Multimedia and Interactive graphics 0 0 1 0 0 0 0 0 1 

Project management tools 0 1 0 0 0 0 0 0 1 

Response systems (RS) 0 0 1 0 0 0 0 0 1 

Simulations 0 3 1 0 0 0 0 0 4 

Social media (SM) 0 4 1 0 0 0 0 0 5 

Video Communication 1 0 1 0 0 0 0 1 3 

Video materials and instructions 0 0 0 0 1 1 0 1 3 

Sum 2 25 12 1 2 3 1 8 54 

 

The disciplines in which digital tools were barely used were Law and Sociology, with 

the single application of a tool in a teaching process in the analyzed articles. Law students 

used Learning Management Systems in the virtual legal classroom [14], while Sociology 

students worked with their smartphones in the collaborative mobile learning environment 

[46]. In this field of study, tools from the eight remaining categories weren’t once used. 

Table 7 lists digital tools implemented in the teaching process among students of 

Humanities. In this group, the most excessive usage of digital tools can be observed among 

Language and Literature students. A dominant tool for those students was Social media, 

most commonly used in the fields of Language and Literature. Social media was used as a 

supportive tool in remote interpreters’ training [43], as a motivational element of a project 

that the course participants had to edit for the British History class [44], or even as a 

vocabulary learning support measure [4].  
 

Table 7. The use of digital tools in the Humanities. 

(6.01 History and Archaeology; 6.02 Languages and Literature; 6.03 Philosophy, ethics, and Religion;  

6.04 Art) 

 6.01  6.02  6.03   6.04  Sum 

3D Visualization 1 0 0 1 2 

Artificial Intelligence (AI) 0 2 0 1 3 

Augmented reality (AR) and Virtual reality (VR) 1 1 0 4 6 

Collaborative learning environment (COOP) 0 0 1 0 1 

Content co-creation 0 2 0 0 2 

Datasets 0 1 0 0 1 

Flipped Classroom materials 0 1 0 0 1 

Game-based environment 0 3 0 0 3 

Gamification apps 0 2 0 3 5 

Interactive online course platform 0 4 0 0 4 

Learning Management Systems (LMS) 0 4 1 0 5 

Messaging app 0 1 0 0 1 

Mobile apps & Internet of Things (IoT) 0 1 0 2 3 

MOOC 1 2 0 0 3 

Multimedia and Interactive graphics 0 0 1 2 3 

Project-based Learning environment (PBL) 0 1 0 0 1 

Response systems (RS) 0 1 0 0 1 

Robots 0 0 0 1 1 

Social media (SM) 0 5 0 0 5 

Video Communication 0 1 0 0 1 

Video materials and instructions 0 1 0 1 2 

Sum 3 33 3 15 54 

 

In Art, Augmented reality (AR) and Virtual reality (VR) were often used as digital 

tools. This tool was used for 3D architectural modeling [19] and for creating an interactive 

skills development space for fashion students [12]. The discipline that made the least use 

of digital tools in the teaching process was history and archaeology. In one case, 3D 

Visualization was used to create a virtual artifacts collection [11], while Augmented reality 
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(AR) and Virtual reality (VR) were used to prepare a learning app [37]. In this field of 

study, tools from the eight remaining categories weren’t once used. 

The analyzed articles also included the discipline of tourism (one paper) not mentioned 

above. We adopted the non-specific category for forty-three articles since described 

examples of using digital tools did not refer to the particular field of study. In the group of 

non-specific fields of study, Gamification apps and Learning Management Systems (LMS) 

were used most often (six times). In Tourism, the only example that qualified for this 

analysis was a Game-based environment used in the online flipped learning process [13]. 

In general summarization of the conducted research, one can point out those disciplines 

in which digital tools in the teaching process are used most often. The fields, along with 

the percentage share in the entire analyzed material, are: non-specific (15,2%), Language 

and Literature (11,7%), Economics and business (8,9%), Computer and information 

sciences (8,5%), Health sciences (5,3%) and Art (5,3%).  

Looking at specific tools used in the teaching process in analyzed papers, one can also 

indicate those tools used most often. The tools, along with the percentage share in the entire 

researched material, are Augmented reality (AR) and Virtual reality (VR) (11,0%), Game-

based environment (8,9%), Learning Management Systems (LMS) (8,2%), Interactive 

online course platform (7,4%), Gamification apps (6,4%), MOOCs (5,7%) and Social 

media (SM) (5,3%). 

4. Discussion 

This article reviews research on using digital tools in university teaching. The work aimed 

to reveal the tools used in the teaching process, examined and described in the literature in 

the years 2020-2023, and to disclose the disciplines of education in which these tools were 

used and tested. 

In this study, we distinguished 29 major categories of tools and found that some tools 

are used and researched more often than others. First, we can conclude that there are clear 

groups of tools used and explored in higher education (RQ1). AR and VR technology, 

Game-based environment, and LMS systems are the most popular. 

Secondly, we observe areas where more research is conducted on using digital tools 

than in others (RQ2). The smallest number of tools were tested in Agricultural Sciences 

(in terms of the total number of tests and the number of tested categories of tools). The 

most significant number of studies concerned Natural Sciences, followed by Social 

Sciences and Humanities. 

Thirdly, since the same tools are used in various areas, there are no specific tools 

dedicated to a specific field of study (RQ3). Also, the number of studies is too small to 

confirm that some tools are dedicated to specific disciplines. However, as a result of cross-

checking disciplines with tools, we found that there are popular combinations. The 

comparison links the following fields to tools: Economics and business with a Game-based 

environment; Languages and Literature with Social media (SM), Interactive online course 

platforms, and Learning Management Systems (LMS); Computer and information sciences 

with Interactive online courses platforms; Art with Augmented reality (AR) and Virtual 

reality (VR). 

Although work on solutions such as artificial intelligence, 3D printing, and augmented 

and virtual reality was carried out long before the pandemic, their application in the 

educational environment was not widespread. However, the global lockdown of 

educational institutions made teachers and students see that it could work differently, as 

they were forced to switch to e-learning, even if they were reluctant to change. Although 

research on the acceptance of technology in education, both among students and teachers, 

is still being conducted [39], it is certain that these studies have moved from the level of 

theoretical considerations to the study of real feelings and attitudes. This situation paved 

the way for the transformation of education in a more digitized direction, significantly 

increasing the number of research and solutions compared to previous years [1]. Teachers 

prepared e-learning materials for the pandemic situation, but these materials are also used 

now. World-renowned Universities have made their educational materials and courses, 

video recordings of lectures, and laboratory resources available, allowing students 
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worldwide to access them through dedicated platforms, such as YouTube or MOOCs [28]. 

Access to a high level of education was also granted to students of poorer or less 

technologically developed countries [5]. The original trend of creating apps focused on 

specific objects has also changed. Currently, the same technologies are used in different 

fields in different contexts. 

4.1. Contribution of the research 

The major contribution of this work is the review of the papers in which the usage of 

innovative teaching tools in higher education was presented. In the process of literature 

review, the authors have (i) described synthetically the research conducted in each of the 

papers, (ii) compared the scope of implementation of innovative teaching methods and 

tools in researched articles, and (iii) indicated limitations in research methodology of the 

papers. 

As a result, we have examined the works for this research and discovered new knowledge 

that may be used for more profound studies on tools and methods for the innovative higher 

education teaching process.  

4.2. Limitations of this literature review 

The first limitation of our research stems from the lack of a catalog of digital learning tools, 

which we could not identify in the literature. On the one hand, their identification was the 

purpose of this study, but having such a catalog at the stage of searching for literature for 

review could change the list of key phrases and thus lead to the identification of more 

publications to provide better answers to questions about fields of study. 

The coronavirus pandemic causes the second limitation of our review during the search 

period. The research conducted during the closure period concerned only those tools that 

can be used entirely online, which may carry the risk that the pandemic forced the 

popularity of tools. Research in the future may not focus so much on e-learning tools. 

Third, some studies looked at students from all majors at the university or from several 

HEIs. These studies, assigned to the non-specific category, do not indicate the popularity 

of tools in specific areas. 

In addition, as a fourth limitation, we want to note that the works do not have a uniform 

structure. They also have different levels of technical detail. Therefore, we can assume 

there may have been mistakes in interpreting the tool and its correct assignment to the 

category in our review. 

4.3. Avenues for future research 

This review is a good starting point for further research in terms of deepening the search 

and analyzing the connections between teaching tools and methods. It also identifies trends 

and points out research gaps for future work. We see the possibility of conducting further 

research, both theoretical in terms of the possibility of using tools in various fields of 

studies and empirical. In addition, given these limitations, we plan to repeat the study with 

a broader range of keywords covering the created catalog and, in the longer term, to rule 

out the existing limitation due to the pandemic. 
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