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Abstract: In the era of digital transformation, some questions occur whether the teaching 

methods used in higher education are suitable for the students belonging to generation Z or 

these methods are appropriate enough to make them more attentive or motivated.           

The diverse methods of information technology have already spread into university 

education and a pedagogical paradigm shift can be perceived. The latest methodology, like 

project method, e-learning, BYOD, gamification, MOOC are available in higher education 

as well; however, it is a question to what extent teachers apply these methods in their 

teaching process. The new techniques not only make the students more motivated but also 

enhance them with those sorts of skills that are indispensable to be successful in the field of 

labor. The research was aimed to find answers about how much engineer students are 

satisfied with the training they are given in higher education in the 21st Century, what kind 

of attitude they have towards educational technology. 
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1 Introduction 

In our digitalized world, it is beyond dispute that higher education has to keep 

pace with the methods and educational technology used widely in the 21st 

Century. Also, it is a contemporary and relevant issue that university professors 

have to adjust themselves and accept the fact that the students belonging to Gen Z 

require other teaching aspects and approaches. As far as the survey presented in 

this paper is concerned, we would like to show how engineer students see their 

education at the university these days. 

The visions and attitudes of Generation Z are completely different from that of the 

previous generations not to mention their values of life and the priorities they set 

for themselves. The problem-solving methods they use and multitasking operation 
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are just two of the features the would-be engineers have and use during their 

studies while fulfilling their tasks [1-3]. 

In the paper, after reviewing the relevant theoretical background we are 

introducing research carried out in two countries, the goal of which was to find out 

the correlation between the attitudes and features of Gen Z and the digital 

technology used in higher education. 

2 Theoretical Background 

2.1 Modern Learning Theories and Techniques 

At the end of the 20th Century, but mostly at the beginning of the 21st Century, the 

changes both in science and in technology created a situation when new learning 

circumstances and merely new spaces occurred that implicitly altered the methods, 

the tools, and the techniques of learning. For these reasons, learning theories have 

gone through a change and new ones appeared or at least they are constantly 

developing as the circumstances and people are transforming. Experts in education 

have always been interested in the objectives and reasons for behavior, acts, 

processes, etc. since mankind teaches younger ones to gain information about the 

surrounding world. In the following, some modern learning theories will be listed 

and shortly described to help better understand the mechanism of educational 

procedures in the latest few decades. 

Out of the 20th Century learning theories regarding Generation Z and their 

learning techniques, it is worth mentioning constructivist learning theory and 

connectivist pedagogical attitude [4-6]. 

2.2 Contemporary Teaching-Learning Strategies and Methods 

We are going through a digital transformation in every step of daily life.           

The digital transformation is literally at hand in the shape of smartphones, laptops, 

and tablets. [7]. As Racsko determines the process of digital transformation is the 

fact while ICT-literacy is materialized by the usage of human support technology 

tools via the spread and the integration of the technologies of the information 

society. [8] In the course of this procedure, the tools and their virtual 

environments are highlighted, and the competencies are emphasized with which 

these can be applied confidentially to the teaching-learning procession creating 

new learning environments for educational goals [9]-[11]. With this phenomenon 

not only the learning theories have altered much, but also the teaching-learning 

strategies and techniques have gone through a huge change [12]. 
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We as educators and experts have to be aware of the fact that those young people 

studying at the universities these days have grown up in a glaringly different 

learning environment if we compare it with the classrooms of two decades ago. 

[13] The question arises, is Gen Z using these tools and opportunities effectively 

for reaching the desired goal for their education and for gaining their future 

professions. 

In the following, we would mention some contemporary teaching-learning 

strategies and techniques that are used with success in educational practice 

following the list of strategies offered by Muhi et al., [14]. Firstly, Self Training, 

when students acquire the material according to their own pace and the most 

suitable methods for them [15]. This strategy requires the tools, resources, and 

aids that are inevitable for accessing new knowledge. Secondly, Experimental 

Learning, which can be perceived as a cyclical development process in which the 

participants gain some experience then it is interpreted and analyzed [16]. In this 

way, the individuals' activity is formed and the gained knowledge is tried out in a 

new environment. After this, the cycle restarts. Thirdly, Free, Independent 

Learning, when there is no formal space or control in the procedure [17]. The only 

thing that determines the process is the skills and opportunities of the learner.    

The fourth is the On the Job Training. This strategy is one of the most goal-

oriented teaching strategies, it is like an internship. The fifth is External Learning, 

in which the participants do not have to enroll in a formal course rather the 

learning process is acquired via e-learning or distant learning methods. Distance 

Learning or Distance Education is very similar to the previous one but its feature 

is that the teaching-learning mechanism can be solved with the help of an IT 

device that can be the tool between the teacher and the student. The following is 

Digital Education in which the medium is the technical device via which the 

knowledge is gained and this medium is primarily a computer and software [18]. 

Last but not least, the Blended Learning method, which is about mixing the above-

mentioned possibilities to reach a complex mixture of traditional and digital 

methods [19]. Using mobile tools (laptop, tablet, mobile phone) in the process of 

education is diversified and at the same time an exciting, challenging possibility in 

the hand of educators. In higher education MOOC (Massive Open Online 

Courses) [20] is common but we have to admit that it is popular mostly abroad not 

in Hungary. 

Another commonly used technique is BYOD (Bring Your Own Device) when the 

students' own devices are used in the classroom for educational purposes [21].      

It can also be a path to decrease the digital divide, mostly when the tool is 

provided by the institution. In Hungary there are two models how the above-

mentioned method is applied by the institutions: 1. the mobile tool is owned by the 

school, 2. the tool is owned by the student. The most common and realistic way 

concerning Hungarian society is the first version when the mobile tools (laptop, 

tablet) are owned by the institution. Regarding higher education, the access of the 

Internet and WiFi is provided freely for users. University students have become 



Cs. M. Szabó et al. The Methods and IT-Tools Used in Higher Education Assessed in  
 the Characteristics and Attitude of Gen Z 

 – 124 – 

used to accomplishing tasks with the help of their smartphones, laptops, and 

tablets. 

Using different kinds of platforms and tools for learning, educators need to 

motivate students in some other ways, as well. Generation Z has different ways of 

motivating and learning procedures. Motivational methods, such as gamification, 

have become more and more popular, which are built in the learning pursuit and 

can develop students' digital competencies while using the elements of the game 

to increase learners' commitment to learning [22]. Gamification could be a part of 

the motivational procedure which can enrich the teaching-learning mechanism. 

These days there are best practices in higher education for using the game for 

enhancing students' efficiency in learning used by some exceptional educators 

who want to apply new approaches for motivating the Generation Z students in the 

classroom and outside of it. 

We must admit that applying the above-described methods requires additional 

competencies from teachers besides the basic ones. Digital competence is one of 

the competencies teachers need if they wish to use modern techniques embedded 

in their lessons [23]. 

According to Ala-Mutka [24], digital competence is far more than just one skill. It 

involves more additional skills, such as communication skills, cooperation [25], 

creativity, critical thinking or even problem solving [26]. In the classrooms, ICT 

devices as completion of traditional methods are getting more and more popular to 

be integrated into the educational process by teachers [15]. The question occurs 

whether teachers are skilled enough to use these tools in class or not. In the USA, 

the standards that are appropriate for measuring and qualifying both teachers and 

teacher training institutes have been mapped out [27]. 

From another aspect, Prievara suggests that teachers need five important skills in 

the 21st Century classroom: collaboration, building knowledge, using ICT tools, 

problem-solving and innovation, and self-control. [28] Firstly, the participants in 

the classroom (or with the help of modern technology outside of it) should work 

together, collaborate to reach the desired aim. Building knowledge must be an 

evident terminology for outsiders but it is meant in a way that the student is only 

given the information and he/she has to reproduce it again while creating new 

knowledge in merely novel situations. The usage of ICT devices in our digitalized 

world is inevitable (MaxWhere3D platform, gamification, BYOD, etc.). Problem 

solving and innovation are the two skills that were always in the education needed 

to help the process. Teachers need to be innovative and ready to solve occurring 

problems from time to time. Reflecting on our work, giving feedback to self-

development means self-control at the same time. Teachers need to adjust to 

digital transformation to be able to understand future generations. 
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2.3 Generation Z Learning Style and Attention 

Today students in higher education belong to Generation Z. However, there are 

debates about clustering generations and there are also some categorizations made 

by researchers based on the date of birth of people. What is sure that nowadays 

learners' views of life, expectations, values, and norms are different from that of 

the previous generations. Although former generation members often see its 

drawbacks, we do not have to think as if it were either advantageous or 

disadvantageous. Only we need to adjust and accept this development and try to 

understand and help the up-growing generation. 

According to Jukes and Dosaj [29], the digital inborn students can be 

characterized as follows: they can access information via different media; they use 

simultaneous information processing and as it is often called multitasking; this 

generation mainly prefers pictures, sound, and videos instead of texts; they apply 

non-linear elaboration; gen Zers are adopted to the preference of simultaneous 

interactions; they need inner learning motivation; they are immediate feedback 

orientated, and last but not least they prefer useful, immediately used information. 

Generation Z's learning style and focus are varied. Based on surveys, it can be 

stated that they did not have an off-line childhood. In the virtual world, they had to 

get used to immediate feedback, accessing information quickly and that is why 

they expect the same circumstances from the real – off-line – world, too. [30] 

Nowadays students are connected to each other mostly 7/24 in the online space. 

They can also perfectly surf the net and use devices for their own goals and 

everything is just from one 'click' from them. They are able to use digital devices 

naturally but it is not evident if they are aware of some of its required 

competencies, such as ethical behavior in the virtual world, protection of data, 

understanding deeply the content of a text, accessing relevant and not fake 

information, just to mention some. [31] Although there are substantial challenges 

working with Generation Z in education, this new situation espouses a wide range 

of potentials and numerous questions to investigate and answer in order to have all 

its advantageous virtue. 

Today one of the biggest and could hardly be answered questions is how a teacher 

could be able to grab students' attention in class, how they are able to raise their 

interests [30]-[32] There are surveys to examine the use of the collaborative 

method in the altering learning environment, which are used effectively with the 

help of innovative tools and methods to enlarge the learning space and adjust to 

the features and needs of Generation Z [33]. 

In some cases, new models are described to support the university students' 

attention, inner drive and effectiveness in their studies. For example, Benedek and 

Molnár presented in their study an innovational ICT-based infrastructure and its 

affects on collaborative e-learning platform used in higher education with students 

belonging to Generation Z. [34] Another tool that perfectly suits the needs of 
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Generation Z is 3D Internet, which provides immersive online experience for the 

users [3]. The digital materialization of 3D Internet in education is the software 

MaxWhere, which has been used in some universities, including the University of 

Dunaújváros. MaxWhere is a 3D system, developed by Hungarian scientists, 

which not only allows uploading and storing both 2D and 3D objects, from texts 

to audio and video files, but also makes the teaching-learning process more 

effective with better remembering and shortening collaborative workflow time. 

[35] Most of the time teachers have to face the fact that students are becoming 

impatient if they do not get immediate feedback, quick information as they 

become used to during their daily online presence. [28] These e-learning spaces 

can have the solution to this problem and can equal the division between 

generations, too. 

Using the Internet and searching for information on the world wide web 

influences Generation Z brain activity. According to professor Small's experiment 

[36], in the brain of people who spent minimum one or two hours a week 

searching on the Internet changes could be detected: their brain activity became 

more widespread on a particular territory; neural pathways supporting traditional 

mental functions, such as book reading, become weaker, while new connections 

are forming [37]. Small [36] declares that searching on the Internet make human 

brain work, just like doing crossword puzzle; however, that intensive brain work 

may prevent deep thinking and learning if it becomes the primary way of thinking. 

Continuous mental coordination and decision making derive human attention from 

the interpretation of texts, so while reading on the Internet, we sacrifice our skill 

that enables deep reading, and we could become the pure decoders of information. 

[37]. Based on the studies, Szőke-Milinte [38] states that the attention of 

Generation Z is changing. 

Working memory, as a sort of short-term memory, plays a significant role in 

transforming information into long-term memory, and so in formulating our 

knowledge. The working memory can store only a small amount, 7 pieces, of 

information. On the other hand, information stored only in the working memory 

quickly disappears. The depth of our intelligence depends on the fact whether we 

are able to transform information from working memory into long-term memory. 

[37] Due to web 2.0 applications, people, especially Generation Z members, meet 

the flood of information that working memory is unable to handle it and could 

transfer only a small amount of information into the long-term memory. 

Moreover, the transferred information is so diffuse and mixed that the brain 

cannot find and recall it. It means that the working memory is so burdened that it 

cannot maintain its ability to store and elaborate information, to fit new 

information into the long-term memory, and to form links between the new and 

the old information [38]. 
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3 The Research 

3.1 The Research Process and Method 

The international research was conducted at a Russian and a Hungarian university. 

The Russian, the Ural Federal University is a huge institute with several tens of 

thousands of students and is situated in Ekaterinburg, while the Hungarian one, 

the University of Dunaújváros is a small university with about 1,600 students. 

However, both higher education institutes have an engineer study program.       

The survey was carried out in spring 2019 with a self-administered questionnaire 

among the engineer students (mechanical and IT engineering) who study in the 

third and fourth forms of their university training. The questionnaire was 

elaborated by the Russian colleagues in the Russian language and was translated 

then into Hungarian and adapted (and a bit modified) to the Hungarian higher 

education system and its attributes. Russian students were given the digital form 

of the questionnaire, while Hungarian students answered a paper questionnaire. 

After receiving all the answers, the data from the two subgroups were 

incorporated into one united file. The analysis of the data was done by SPSS 22.0 

statistical program. 

The research is considered to be a pilot one, as the sample is not so big: altogether 

117 engineer students took part in the research from the two countries; the number 

of the Hungarian sub-sample is 64 people, while that of the Russian one is 53 

people. Regarding respondents' gender distribution, there is a difference between 

the two sub-sample: in the Russian subsample, the ratio of males and females was 

nearly the same (52.8% males, 47.2% females). On the other hand, the Hungarian 

sub-sample presents a much more uneven distribution: 90.6% of all Hungarian 

engineer students were males. The fact that male students are overrepresented not 

only in engineer study programs and careers, but in most STEM training and jobs 

may refer to the attitude of Hungarian society towards STEM subjects, study 

programs, and jobs. 

3.2 Research Results 

The questionnaire wanted to receive answers about engineer training from several 

different aspects: 

 on the basis of which factors students choose the higher education 

institute; 

 what factors have an impact on the quality of the training; 

 how high the prestige of engineer training; 
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 how easy to find a job after taking the degree; 

 what priorities they have regarding their future professional and personal 

life. 

During the process of choosing a higher education institute, students consider 

many several aspects to make their decision. Respondents had to decide whether 

the given factors play a very important or not important role in the decision 

making process. The results of the questionnaire show difference between the 

opinion of Hungarian and Russian students: while 66% of Russian students stated 

the prestige of university was very important, only 45% of Hungarian students 

thought the same. However, Hungarian students found material factors much more 

important: about two-third (73.4%) of them implied that the factor 'after taking the 

degree to find a good and well-paid job' is significantly important – while about 

half (53%) of Russian students evaluated this factor very important. Taking into 

consideration the influence of the family, less than 10% of Russian students chose 

the university due to their relatives' opinions who studied there earlier. On the 

other hand, this variable was considered very important by 25% of Hungarian 

students. 

Analyzing the result with crosstable, the chi-square test indicated a significant 

difference between the opinion of Russian and Hungarian students in case of five 

variables: the prestige of the university (χ2=7.855; p<0,05), the costs of the 

training (χ2=10.329; p<0.01), after the degree it is easy to find a good and well-

paid job (χ2=0.001; p<0.01), having a kind of privilege in admission (χ2=7.486; 

p<0.05), and the high quality professional practical training (χ2=8.511; p<0.05). 

While the factors of the prestige of the university and having a privilege were 

significantly more important to Russian students, significantly more Hungarian 

students prioritized the costs of the training and gaining a well-paid job after 

graduation. Although more Hungarian than Russian students declared that high-

quality practical training is very important, the difference between the two sub-

samples is only 9%. Nevertheless, twice more Russian (41.5%) than Hungarian 

(18.8%) students answered that they cannot decide the significance of this factor. 

Based on the results, it can be stated that Hungarian students are more committed 

to the significance and the relevance of professional practical training and 

internship. 

The quality of higher education training can be influenced by several different 

factors. Researchers listed some of them in the survey, and students had to 

indicate what importance they assign to each variable (very important – not 

important – cannot say). Regarding these variables, the opinion of Hungarian and 

Russian students demonstrated very few differences. Both subsamples labeled the 

technological base of the university and the availability of laboratories very 

important, as well as the close connection between the knowledge gained at the 

university and the professional requirements of the labor market. The former 

factor was considered very important by the 78% of Hungarian and 89% of 
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Russian students, while the latter variable was implied really important by 73% of 

Hungarian and 91% of Russain students. 

However, there are some differences between the two sub-samples: the chi-square 

test showed a significant difference between Hungarian and Russian students' 

opinions in the case of 5 factors out of the 12. Significantly much more Hungarian 

(64.1%) than Russian (39.6%) thought it very important that students can study 

both full and part-time and can combine work and study without a negative impact 

on their advancement (χ2=7.237; p<0.05). On the other hand, significantly more 

Russian (83%) than Hungarian (53.1%) students find it very important that partner 

employers should be involved in the training programs. At the same time, five 

times more Hungarian (28.1%) than Russian (5.7%) students evaluated this factor 

as not important (χ2=13.078; p<0.01). Moreover, more Russian (72%) than 

Hungarian (41%) students consider that the opportunity to participate in student 

mobility programs is very important. This factor is evaluated as not important by 

one third (36.5%) of Hungarian students – more than three times more than the 

Russian ones (11.3%) (χ2=12.5348; p<0.01). 

Table 1 

Factors influencing the quality of education – comparison of Hungarian and Russian students 

Factors influencing the quality of education Hungarian Russian 

Education is available in various forms. 64% 40% 

Opportunity to study under an individual curriculum. 61% 62% 

Opportunity for professional development during internships.  75% 76% 

Existence of students’ councils and professional unions. 31% 25% 

Availability of massive open online courses. 41% 51% 

Availability of inter-university student exchange programs 

(Erasmus). 
41% 72% 

Connection of the knowledge gained with the real work in the 

profession. 
73% 91% 

Individual work of teachers with students. 59% 72% 

Technology base, availability of modern equipment in laboratories 

and classrooms. 
78% 89% 

Regarding two factors ('the opportunity to study according to individual 

curriculum' and 'supplementing training programs with e-learning and distance 

learning technologies'), the chi-square test presented a significant difference 

between the two sub-samples. Examining the details of the crosstable analysis, it 

can be stated that a very small difference can be found between the number of 

Hungarian and Russian students evaluating these factors very important – in the 

former case 1.4%, in the latter one 11.6%. However, nearly or exactly three times 

more Hungarian than Russian students found these factors not important that is 

why the difference between the two sub-samples was a significant opportunity for 

an individual curriculum (χ2=7.869; p<0.05); availability of e-learning and 

distance learning technologies (χ2=10.702; p<0.01). 
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The results raise some questions about the attitude of Hungarian students. Why do 

they not appreciate the involvement of partner employers in their training 

program? What is more, in Hungarian higher education institutions, especially, at 

the University of Duanújváros, the process of incorporating industrial and 

business companies into university programs has started: students do laboratory 

work in special labs supported and maintained by well-known and significant 

business employers, the employees of some IT companies have academic lessons, 

and students have the opportunity to do dual raining throughout their university 

training. That is why it is not clear why they did not find this factor important.   

On the other hand, Hungarian students are not really interested in student mobility 

programs either, they are less willing to take part in them. The reason behind this 

result could be the fact that many Hungarian students' foreign language 

proficiency is not high enough to learn professional subjects. 

Most of today university students, especially the ones who study in full-time 

education, belong to Generation Z. Being born in the online world, the members 

of this generation have got used to the speed of the web and instant feedback in 

social media, and they expect similar conditions in the off-line world, too. One of 

the biggest challenges of today's education system is how teachers could catch and 

maintain the young generation's attention that was developed in the fast and 

instant online world with a slower pace and delayed feedbacks of the off-line 

reality. As Generation Z uses digital technology without any difficulties both for 

entertainment and for learning; multitasking, as their usual existence in everyday 

life, is built in their learning process; moreover, as they prefer learning in groups 

and with gamification methods [39], working interactively and being in contact all 

the time, they find reasonably boring usual and old-fashioned school activities and 

20th-Century teaching-learning methodologies. If teachers do not want to compete 

with students' digital gadgets and their activities in the virtual space, they should 

acquire how to use 21st-Century teaching techniques and how to use smart devices 

for learning in the framework of the education system. 

Researchers asked students' opinions on how frequently various teaching methods 

and activities are used in education and how effectively they develop students' 

competencies. Respondents had to evaluate 9 different methods on a four-grade 

scale regarding the frequency of their usage. Number 1 means they are not 

familiar with the method/activity, while number 4 means it is commonly used in 

the teaching-learning process. According to the result of Figure 1, there are 

differences between Hungarian and Russian university practice using various 

methods and activities. In the Russian university, the most frequently used method 

is project work (3.77) but professors frequently involve e-learning (3.38) and 

online courses (3.53) in the learning process. On the other hand, these methods are 

less frequently used in the Hungarian university; however, their value is nearly 

3.00 or over 3.00, which means that they are used minimum sometimes. 

Regarding different forms of learning activity, such as peer, active, and self-paced 

learning, Hungarian students use it more often than the Russian ones.                
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The question is if students exactly knew the definition of these concepts when 

they answered the question. As for peer learning, it refers to the activity when 

students work collaboratively and cooperatively supporting each other in the 

learning process and taking the responsibility for their own and their peers' 

learning. The forms of peer learning are peer support groups, peer teaching, peer 

tutoring, and peer-assisted learning. [40] Active learning implies students' activity 

when they do meaningful learning activities and personally engage in the learning 

process in the form of short course-related individual or small-group activities. 

Active learning is usually contrasted to traditional professor-led lectures, where 

students generally passively receive information [41]-[42] The concept of self-

paced learning means more than just student's decision when, how quickly, and in 

what orders they learn the material. Self-paced learning refers to a learning 

process, where the curriculum is determined by students' abilities rather than being 

fixed by the teacher [43] and dynamically generated by students themselves, 

according to the fact of what they have already learned [44]. Researchers think 

that while peer and active learning were properly understood by the respondents, 

they did not really know the essence of self-paced learning. 

The results show that Hungarian students are more frequently involved in modern 

learning activities: peer, active, and self-paced learning. As many Hungarian 

students belong to the historically based student community where they follow, 

preserve, and practice very old student traditions from the era of Queen Maria-

Teresia, they support their student-fellows in learning, too. Moreover, peer 

learning appears in virtuality as well as students often have special closed groups 

in social media, where they discuss and share learning materials. However, 

researchers think that under the concept of self-paced learning students understood 

only the fact that when, how long, and how intensively they could learn.           

The curriculum at the Hungarian university is rather fixed, regarding the subjects, 

the order of subjects, the compulsory materials, and competencies that must be 

acquired by the end of each semester, which means students cannot modify it. 

That is the high frequency received from the Hungarian questionnaire could be 

deceiving. 

What is annoying according to the results that gamification is significantly rarely 

used by both Hungarian and Russian universities. Gamification is a technique 

when gameplay elements are included and used in non-game settings and 

processes to engage and motivate participants Although it was first applied in the 

HR field, it is now used in the education process, too. According to the results, 

some students do not know this method at all and many of them have not even 

heard about it nor have they ever been involved in a lesson like that. The question 

is raised again: whether students properly know what gamification means. Many 

teachers use one or more learning applications, such as LearningApps, Kahoot, 

Mentimeter, built in the teaching process. According to literature, the teaching 

process using applications sometimes cannot be called gamification. 
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Figure 1 

Frequency of using methods 

Based on broad interpretation, gamification is called when game-like elements are 

regularly incorporated in the teaching-learning process, and their results form a 

part of the final assessment; e.g. the result of Kahoot done in each lesson gives a 

particular proportion of the final grade. On the other hand, real gamification is 

considered when the whole teaching process is built from game-like elements: 

students collect points. and on the basis of the number of their points they could 

reach a particular level – while competing individually or in groups with their 

peers. [21] Regardless of the fact whether students know the proper definition of 

gamification or not, the result deserves attention: out of the 117 student-

respondent, only 6 of them mentioned that gamification is a common practice and 

another 24 students implied that this method has sometimes been used. 

Comparing the frequency of using methods and learning activities, differences can 

be found between Hungarian and Russian students' opinions. Crosstable analysis 

and chi-square test presented that in case of seven out of the nine variables, the 

difference is significant: project work (χ2=28.229; p<0.001), e-learning 

(χ2=8.644; p<0.05), online courses (χ2=13.357; p<0.01), and workshops 

(χ2=16.399; p<0.01) are significantly more frequently used at the Russian 

university. On the other hand, peer learning (χ2=21.764; p<0.001), active learning 

(χ2=13.608; p<0.01), and self-paced learning (χ2=14.001; p<0.01) are 

significantly more often appear in the Hungarian teaching-learning process. 

Regarding workshops and gamification, there is no significant difference between 

the two sub-samples' opinions. 

Except for how frequently methods and activities are used in the teaching-learning 

process, the other essential factor is how effective they are, especially what 

students think of the efficiency of various methods. Researchers listed 10 

variables and students had to evaluate them on a ten-grade scale based on their 
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efficiency, where 1 means the least and 10 – the most effective. The list contained 

both traditional higher education teaching-learning activities, the ones referring to 

practice, and some more up-to-date ones, such as examinations and lectures, 

laboratory works and field experience, as well as online courses and projects. 

Since the Russian and the Hungarian higher education systems work in a bit 

different way, some original Russian variables must have been modified and 

adjusted to the Hungarian system. While in the Russian questionnaire, researchers 

listed Masterclasses (Мастер-классы) and Business games (Деловые игры), in 

the Hungarian questionnaire, researchers mentioned instead College for Advanced 

Studies (so-called: Szakkollégium) and Mobile learning (using laptops, 

smartphones in education). The analysis of the results of the whole sample is 

given without these two variables. However, the results of the two different 

variables will be mentioned separately by the nationalities. 

Table 2 

Effectiveness of methods and activities – whole sample 

lectures 
online 

courses 

practi-

cal 

lessons 

labora-

tory 

works 

individual 

work 
projects 

intern-

ship, dual 

training 

exami-

nations 

6.59 6.06 7.29 7.18 7.11 7.33 7.54 6.11 

According to all students' opinions, internship, dual training (7.54), and practical 

lessons (7.29) are consideredthe most effective learning activities; while 

examinations (6.11) and online courses (6.06) the least effective ones. As the 

research was conducted among engineer students, their opinions present that they 

prefer the practical parts of their training and suppose them the most significant 

and effective ones. On the other hand, the traditional teaching-learning activity, 

examination, was thought to be not really effective. However, it must be 

mentioned that online courses, which are considered an up-to-date method, are 

assessed the least effective. In the background of the low score, the reason can be 

that students connected online courses with theoretical subjects, and they believe 

that practical elements are much more important for their future career. 

Comparing the Hungarian and Russian results, there are some differences, they are 

not significant, though. Hungarian students regard the practical part of the training 

(practical lessons and laboratory works) as more effective, while Russian students 

prefer projects and individual work. On the other hand, Hungarian students think 

examinations and online courses more effective than Russian ones. Moreover, 

online courses are believed by Russian students to be the least effective of the 

seven factors. This result is a bit surprising as online courses are rather frequently 

used in the Russian university: the frequency score is 3.53 on the four-grade scale 

– the second highest score out of the listed 9 variables (Figure 1). It means that 

although online course education is often used by the Russian university, it is 

considered not really effective by students. 
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As far as the two different variables are concerned, the Russain questionnaire 

contained master classes and business games. They were evaluated by students 

medium effective and received scores 6.70, 6.89. Hungarian students evaluated 

the variables of College for Advanced Studies and Mobile learning. According to 

their opinion, these activities are thought to be the least effective out of the ten 

ones: mobile devices: 6.11, college for advanced studies 5.79. Regarding mobile 

learning, the result is not surprising: activities that can be linked to mobile 

learning (e-learning and gamification) is not frequently used in the teaching 

process. Students do not have enough experience with these techniques so they do 

not evaluate their effectiveness high. However, colleges for advanced studies are 

in practice at the Hungarian university, especially in the fields of engineering and 

IT. The problem might be that only a few students are involved in their work and 

the majority do not realize its effectiveness in the learning process. 

 

Figure 2 

Effectiveness of activities – comparison of Hungarian and Russian data 

Even the bar chart (Figure 2) shows that there are small differences between the 

evaluation of Hungarian and Russian students. Comparing the result with a 

crosstable, the chi-square test indicated that there is no significant difference 

between the two sub-samples. 

The data implies that Hungarian students appreciate the practical parts of their 

training: practical lessons, laboratory work, internships. Examining the result of 

method and activity effectiveness, especially the proportion of students who 

assessed effectiveness very high (i.e.: gave 8, 9, or 10 points), the tendency is 

clear. Table 3 represents the summarized percentage of the highest three 

categories. 
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According to the result, Hungarian students considered that the most effective 

activities are practical lessons, work in the laboratory, and internships or dual 

training. Comparing these data with the means of the ten-grade scale question, 

similar opinions can be recognized; the same three variables show the highest 

mean: practical lessons (7.47), laboratory works (7.5), and internships and dual 

training (7.42). Comparing these results with the factors influencing the quality of 

the training, Hungarian students emphasized the significance of the practice, too. 

The factors that are evaluated very important by most students are the opportunity 

of professional development during internships, connection of the knowledge 

gained with the real work in the profession, and technology base of the university, 

availability of modern equipment in laboratories and classrooms. All these results 

indicate that Hungarian students find the practical elements of the training the 

most significant and the most influential in the quality of the training and the most 

effective in their professional development. 

Table 3 

Effectiveness of activities by Hungarian students – highest three categories summarized (%) 
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4.7 36.0 60.9 62.2 28.1 32.8 40.6 45.2 50.0 34.3 

However, they do not assess the importance and the influence of modern methods 

and activities very high. The variables of the availability of e-learning and online 

courses, that of MOOCs, and the opportunity of academic mobility of students 

were considered not very important. Parallel with this, they neither evaluate the 

effectiveness of online courses and mobile learning very high. It means that 

Hungarian students adhere to the good-old, well-known practical training. 

Conclusion 

Today's generation of students is techno-savvy: they are significantly adaptable to 

innovation trends and immediately use emerging and up-to-date technologies, as 

well as info-communication devices both in their studies and work. They prefer 

audio-visual materials and consider learning more effective with sharing 

information through video format content. Regarding teachers, they have to face 

the challenge to meet the needs of the digital generation through applying new 

technology, implementing it into the teaching-learning process, and so, changing 

teaching methodology. There are many modern technologies are available for 

teachers, especially in higher education. [45] 

The results of the research show some contradiction with the expectations. 

Students, especially the Hungarian ones, prefer the practical elements in their 

training: they declared that the factors most affecting the quality of their training 

are closely related to laboratory work, internship, and labor market expectations. 



Cs. M. Szabó et al. The Methods and IT-Tools Used in Higher Education Assessed in  
 the Characteristics and Attitude of Gen Z 

 – 136 – 

On the other hand, the availability of e-learning and access to MOOC are 

considered to be much less significant. Regarding the methods used by the 

teachers, students evaluated the most effective the ones that are in connection with 

practice: internship and practical lesson – while the least effective online courses. 

What is more, online courses are assumed less effective them lectures and 

examination – the good-old teaching methods, which have been existed in higher 

education for centuries. 

This contradiction draws the focus on some problems and makes researchers ask 

some questions – which, of course, needs further examination. Do teachers apply 

the digital methodology in their lessons or they think it is time-consuming and 

nothing but having fun with students? Do online courses that are available for the 

majority of students meet the needs of today's students using 21st-Century 

technology and providing a platform for interactivity and collaboration? 

Researchers assume that professors of engineer faculties would need training 

focusing on the application of up-to-date technology, as well as teaching methods 

and work forms. 
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