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Abstract 

The use of information and communication technologies in education at all types of schools is becoming 
commonplace nowadays. The generally declared need for the integration of new media and educational 
technologies in the educational process could represent an important impulse for the development of 
pedagogical sciences. Some of the modern forms of study in both Czech and foreign schools are 
altogether based on the use of information and communication technologies. These facts encourage places 
new demands on teachers who have to be prepared to work with modern ICT and at the same time create 
appropriate educational materials for such tuition. As a result of this fact, it is necessary to promote new 
educational techniques and methods derived from them and thus there arises a question whether schools, 
teachers and teachers-to-be are ready for such a thing.  
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1. Introduction

It is not necessary to persuade anybody about the fact that the ICT tools1 develop progressively. It

is also not necessary to ask the generation of sixty- and seventy-year-olds about the information 

technologies at their school desks. If we ask the generation of today’s fifty-year-olds, they will probably 

remember calculators; however, the majority will say that they had not come across this type of 

technology at basic school directly, that they had only heard that there is a thing called computer (or other 

technologies). If we ask the generation of today’s forty-year-olds and if they remember their years at 

1 ICT tools - meaning technical devices, e.g. interactive boards, tablets, computers, etc., but also educational software, educational 
websites,  e-learning portals, electronic educational materials, e-books, etc. 
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desks, they will immediately cross their minds a revolutionary novelty – a computer. They will probably 

also remember a number 386 with a floppy disc drive. Analyzing the content for information science’s 

lessons 20 years ago, we will recall mainly the following topics: “how to turn on a PC”, “why and when 

is the restart used”, and “how to insert a floppy disc into a drive and how to display the files or how to 

start a game”. Then, we also remember a topic “the Internet” which was (in the first grade of secondary 

school) the main ICT topic. If we look at school’s ICT topics today, we discover that topics which we 

have learnt 15 years ago are not learnt any more (since every pupil already knows that), and the topics to 

be learnt by today’s pupils seem to our parents too professional.  

ICT tools (or information and communication technologies – often called digital technology) also 

influenced the recipients of education – pupils – as a result of its penetration into all spheres of life. The 

idea of natural use of ICT – i.e. modern social networks and open information sources – by the 

contemporary generation of pupils and students starts to be gradually seen as a fact which is based on the 

two main arguments. The first is based on the fact that today’s children and students handles and controls 

the computer technology with a matter of astounding course. The second argument is based on the stats of 

ICT use according to the age – they show that, unlike the older generations, almost all children use the 

Internet and a computer (Lupač, 2011). These two arguments provided a base for ideas of the American 

author Don Tapscott (1998, pp. 22–27) while he called the power model of a family distorted since it is 

children who teach their parents to orientate themselves in a digital environment now. Its terms N-GEN 

and digital generation were soon followed by others: digital natives (Prensky, 2001, p. 5), homo-zappiens 

(Veen & Vrakking, 2006, p. 38), digitally-born (Palfrey, Glasser, 2008) and others. The digital natives 

are used to acquire information really quick. They perform more actions at one time (multitasking). They 

prefer to process the image material before the text material. They prefer a random access to information 

(hypertext) and they like to work in network environment (online). They expect an immediate praise and 

often appreciation of their creativity (Prensky, 2001, p. 6). The ideas of Prensky and Tapscott became 

very influential and a number of researches strove to support or disprove them with mixed success 

(Bennett, Maton & Kervin, 2008, pp. 12–31).   
 

2. Problem Statement 

In the Czech Republic, the school ICT level is monitored from the constitution of National 

Information Policy in Education (in Czech: Státní informační politika ve vzdělávání) while it was 

necessary to find out not only its current state but also the state after its implementation. At the level of 

Czech Republic, the Institute for Information on Education (in Czech: Ústav pro informace ve vzdělávání) 

was dealing with the monitoring of state of ICT at schools; however, it was dissolved on 31st December 

2011. Its administrative work was taken over by the Ministry of Education, Youth and Sport of the Czech 

Republic. The issue of monitoring of state of ICT at schools is also dealt by Czech School Inspectorate 

and Czech Statistical Office. In 2009, Czech School Inspectorate (henceforth as CSI) performed an 

extensive monitoring dealing with the usage of ICT in the teaching (CSI also publishes annual reports 

every year in which is the current state of usage of ICT in the teaching at all types of school facilities 

summarized. Additionally, not only national investigations are performed – also international ones take 

place while its purpose is to discover and compare the state with the states of countries of the whole 
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world. One of these types of investigations is SITES (Second Information Technology in Education Study) 

which took place in 1998). The aim of SITES was to discover the changes in the area of accessibility and 

usage of ICT in the teaching in individual counties since the previous research COMPED (Computers in 

Education) from the years 1989–1992 (the Czech Republic was not participating in that research). 

Additional aims of SITES were to compare the penetration rate of schools by the computer technology, to 

discover the problems linked to the introduction of ICT to schools, to map innovative methods etc. 

(Institute for Information on Education, SITES – Second Information Technology in Education Study). At 

the moment, the data obtained during the ICILS 2013 (International Computer and Information Literacy 

Study) research are processed and presented while it loosely follows on the SITES research. The main 

goal of this research was to get findings of pupils’ skills in fields of computer and information literacy 19 

countries of the whole world were included in the ICILS research. Similar research at the European level, 

in which the state of ICT at schools in all EU-counties, is e.g. the research of the European Commission 

from 2006 which was published under the title Benchmarking Access and Use of ICT in European 

Schools – SMART 2005/0069. Another research which was finding out the state of ICT in the teaching 

was the research with a title European Survey of Schools: ICT in Education (ESSIE) realized in 2011 

(Survey of Schools, 2013). 

In the connection of publishing and research activities related to the issue of the employment and 

application of information and communication technologies in education based on the implementation of 

the concept of connectivist learning theory, it is possible to observe three major thought schools. 

The first and the oldest one focuses on the use of learning networks in education. It primarily deals 

with the topics related to ICT tools in the narrow sense of the word that is to say in connection with 

distance education with a minimum attendance of learners in classes. There exist many studies dealing 

both theoretically and empirically with the problem, e.g. Zounek (2009a, 2009b), Clark and Mayer 

(2008), Paulsen, (2003), Barešová (2003), Eger (2002), Kopecký (2006), Průcha and Mika (2000), etc. 

The second thought stream focuses on issues related to ICT tools in a wider sense comprising new 

topics such as dealing with the possible uses of MOOC (Massive Open Online Course) and social 

networks (Web 2.0) in education. Compared to the first stream, more general issues and principles 

connected with possible distribution of educational content and communication via ICT tools, and also 

with the appropriate structuring of learning materials and the impact of communication on the process are 

dealt with. This area has also been described by a number of authors, e.g. Matt and Fernandez (2013), C. 

Parr (2012), Kop (2011), Iiyoshi and Vijay (2008), Li and Powell (2013), Zounek and  Sudický (2012), 

etc. 

The third thought and research stream focuses on the competences of pupils and students with 

respect to the employment of advanced ICT tools. This area focuses on the definition and the exploration 

of competences that pupils and students have or which they need to develop in order to be able to use all 

the possibilities offered by modern ICT. There have been numerous research plans and projects in this 

area; however, one of them dominates. It is the currently implemented international research project 

ICILS (International Computer and Information Literacy Study) involving the total of 18 countries from 

all around the world. This international project aims at gaining insight into pupils’ skills regarding 
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computer and information literacy, which a wide range of other, similarly targeted researches and 

information resources, both of domestic and foreign provenience, have focused on as well. 

 

3. Research Questions 

This only illustrates how wide the range of topics connected with the use of ICT tools at schools 

is. However, within the framework of our research survey, which shall be presented below, we decided to 

focus on the topic which is truly regarded as the one being on the front burner (see the above mentioned 

range of other topical and interesting issues) now. Our research focused on the accessibility of ICT tools 

to teachers as well as on the needs of the latter with respect to further ICT tools which they would need 

for their teaching.  

The aim of the realized research, which was realized via quantitative research methods, was to find 

out the responses for the research problems which were stated beforehand. These research problems are 

described in detail further down in the text and they were based on discovering of the current state of 

employment of ICT tools in real conditions of pre-primary, basic and secondary schools. In a framework 

of individual research problems, the facts concerning the frequency and ways of employment of particular 

ICT tools by teachers were therefore discovered. Furthermore, the ways of possible employment of ICT 

tools for individual forms of teaching were also discovered, and last but not least the availability of ICT 

tools for teachers was addressed as well as their demands of particular ICT tools in their teaching. This set 

of research sub-problems was wholly summarized into the essence of the research problem as follows: 

Are ICT tools actually available to teachers, and if yes, in what quality and quantity?   
 

4. Purpose of the Study 

The main objective of this paper is to describe the current state of the use of ICT tools in the 

education process at Czech schools, using the methods of educational research. In addition to the main 

objective, attention was focused also on determining the specific ways of using these tools under real 

conditions of the educational process. The paper summarizes selected partial results of a project called 

“Attitudes of Pupils and Teachers toward Educational Content in the Subject of Informatics at Primary 

and Secondary Schools“. The main aim of the realized research was, find out how are ICT tools 

employed, for which teachers’ activities are they employed in the teaching, and is there enough ICT tools 

at schools.  

 

5. Research Methods 

As a main means for the data collection (necessary for the realization of the research), the 

questionnaire was used. The questionnaire belongs among indirect – investigational methods – in the 

structure of research methods classification. The questionnaire can be characterized as a measuring means 

which we can research the people’s opinions on individual phenomena (Chráska & Kočvarová, 2015). 

The research phenomena might be (from the point of an individual – respondent) related to either external 

processes or internal processes. For the needs of the research, the structured questionnaire (Gavora, 2010) 
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was constructed based on the research questions and hypotheses delimited above. The questionnaire 

contained closed-end questions while possible responses were offered, semi-closed-end questions with 

a scale of possible responses  (a four-step scale was used), and open-ended questions which enabled the 

respondents to describe the variant state of observed phenomena. In order to ensure the understandability 

of individual questions of the questionnaire, the questionnaire itself was provided with an explaining text 

which delimited individual terms used.  

The constructed research questionnaire was distributed among 850 pedagogical workers of basic 

and secondary schools. In total, 260 pedagogical workers filled-in the constructed questionnaire, 

therefore, the response rate was 30.6 per cent which might be a proof that the solved issue is topical and 

contributing. The research sample consisted of members of teaching staff of 35 schools in total while 

these schools are based in three regions of the Czech Republic (Olomouc region, Moravian-Silesian 

region and Zlín region) while 8 of them were respondents from pre-primary schools, 165 respondents 

were from basic schools, and 81 were based in secondary schools, the rest of 6 respondents expressed 

their affiliation to “other” type of school. The research sample is described in Table 01. 

 
Table 01.  Research sample structure 

Characteristic Group Frequency 
Relative frequency 

in % 
Overall 

frequency 

Sex 
Male 66 25.4% 

260 
Female  194 74.6% 

Length of professional 
experience 

less than 5 years 35 13.5% 

260 
5-10 years 33 12.7% 
10-15 years 36 13.8% 
15-20 years 47 18.1% 
more than 20 years 109 41.9% 

Type of school 
pre-primary school 8 3.1% 

260 basic school 165 63.5% 
secondary school 87 33.5% 

Size of school 

less than 100 pupils 14 5.4% 

260 
100-200 pupils 57 21.9% 
200-500 pupils 120 46.2% 
500-1000 pupils 69 26.5% 

 
In order to discover the size of individual groups of respondents (who responded in the same way), 

basic descriptive statistics were used as well as their visualization via graphs. Additionally, these results 

were subjected to an analysis while the level of significance of the responses of the individual groups of 

respondents was studied. These groups of respondents were divided according to their significant 

characteristics (sex, age, length of professional experience, etc.). In order to perform this verification, we 

used parametric Student’s t-test which compares the means of one variable in two groups (Chráska 

& Kočvarová, 2015). We used statistical system Statistica 11 for all calculations and visualizations 

(Klímek, Stříž & Kasal, 2009). 

In the following text, there are some constituent outcomes of realized research, which were based 

on the finding the current level of employment of ICT tools in real conditions of pre-primary, basic and 

secondary schools. In the context of the research problems examined, the issues of frequency and ways of 

use of specific ICT tools by teachers are analyzed, evaluated, and interpreted.   
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6. Findings 

First analysis presented below was focused on the discovery whether and which ICT tools are 

available to the members of teaching staff of observed schools. Based on this idea, the following research 

assumption was created: for the schools’ members of teaching staff, there are available all hardware ICT 

tools they need while the most common tools are personal computers, notebooks and tablets. 

The summarization of responses of the members of teaching staff is presented in Figure number 01 

below. Based on this graph, it was possible to perform the verification of the stated research assumption. 

 

 
Figure 01.  Availability of hardware ICT tools 

 
As it can be concluded from the stated Figure 01 above, the most common hardware ICT tool is 

a personal computer (28.2 per cent of respondents), followed by a tablet (26.1 per cent of respondents), 

a notebook (23.3 per cent of respondents), and an interactive board (21.5 per cent of respondents). Only 

a negligible group of respondents (0.9 per cent of respondents) stated that they do not have any hardware 

ICT tool available for them. 

An interesting fact is that a large group of respondents stated that they had a tablet which is 

available for them, however, this device occurred only in small numbers in previous analyses 

(employment of ICT tools in order to prepare teaching materials, realize frontal or individualized 

teaching). This fact was probably caused by a fact that the tablets are devices used to “consume” the 

content, not to “create” content – this may dissuade the members of teaching staff from their employment 

in real teaching conditions. Therefore, they tend to choose such tools which enable the creation of content 

(e.g. a personal computer, a notebook, an interactive board, etc.) 

Based on this fact, it is therefore possible to accept the stated research assumption and to specify it 

while stating that to the members of school teaching staff, the necessary hardware ICT tools are 

available while the most common tools are: personal computers (28.2 per cent), notebooks (23.3 per 

cent), tablets (26.1 per cent), and interactive boards (21.5 per cent). 
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6.1. Teachers' attitudes towards the availability of software ICT tools at schools 

The aim of this analysis was to discover whether and which software ICT tools are available to the 

members of teaching staff of the observed schools. Therefore, it reacted on the fact that a mere 

availability of hardware ICT tool does not imply the possibility of its purposeful employment in the 

teaching (with an exception of a hardware ICT tool itself being an object of teaching, e.g. teaching of ICT 

tools) – it is necessary to own a corresponding learning material in a form of educational software, or 

electronic learning material. Based on this idea, the following research assumption was created: for the 

schools’ members of teaching staff, there are available all software ICT tools they need while the most 

common tools are educational software and electronic learning materials. 

The summarization of responses of the members of teaching staff is presented in Figure number 02 

below. Based on this graph, it was possible to perform the verification of the stated research assumption. 

 

 
Figure 02.  Availability of software ICT tools 

 
As it can be concluded from the stated Figure 02 above, the most common software ICT tool is 

educational software (38.3 per cent of respondents), followed by electronic learning materials and e-

books (29.1 per cent of respondents), and e-learning portals or websites (27.8 per cent of respondents). A 

relatively small group of respondents (4.8 per cent of respondents) stated that they do not have any 

software ICT tool available for them. 

Based on this fact, it is therefore possible to accept the stated research assumption and to specify it 

while stating that to the members of school teaching staff, the necessary software ICT tools are 

available while the most common tools are: educational software (38.3 per cent), electronic learning 

materials (29.1 per cent), and e-learning portals or websites (27.8 per cent). 

 
6.2. Teachers' attitudes to the total amount and quality of available ICT tools 

The previous analyses resulted in a conclusion that the employment of ICT tools (both software 

and hardware) is frequent while the most members of teaching staff create and modify the necessary 

electronic learning materials themselves and that they have a sufficient amount of them. In this 

connection, we were also interested in the perception of the members of teaching staff of the overall 

amount and quality of ICT tools available. Based on this idea, the following research assumption was 
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created: the majority of members of observed schools’ teaching staff consider the amount and quality of 

ICT tools available for their teaching sufficient. 

The summarization of responses of the members of teaching staff is presented in Figure number 03 

below. Based on this graph, it was possible to perform the verification of the stated research assumption. 

 

 
Figure 03.  Availability and quality of ICT tools 

 

As it can be concluded from the stated Figure 03 above, the vast majority of the members of 

teaching staff of the observed schools (80.4 per cent of them, responses Yes and Rather yes) perceive the 

amount and quality of ICT tools available to them as sufficient or rather sufficient. Only 5 per cent of 

them stated that the amount and quality of ICT tools available is totally insufficient while 14.6 per cent of 

them stated that they consider it rather insufficient. Based on this fact, it is therefore possible to accept the 

stated research assumption and to specify it while stating that 80.4 per cent of the members of teaching 

staff consider the amount and quality of ICT tools available for their teaching sufficient. 

The discovered results were subjected to further analyses which were focused on the fact whether 

there are independent on individual significant characteristics of the groups of respondents. Based on this, 

there were the following research hypotheses stated (a hypothesis was formulated for each significant 

characteristic, afterwards a related null and alternative hypotheses were formulated as well). 

 H1: The members of teaching staff – males – consider the amount and quality of ICT tools  

 H2: The members of teaching staff with a longer professional experience consider the amount 

and quality of ICT tools available to them more sufficient than the members of teaching staff 

with a shorter professional experience. 

 H3: The members of teaching staff of secondary schools consider the amount and quality of ICT 

tools available to them more sufficient than the members of teaching staff of pre-primary and 

basic schools. 

 H4: The members of teaching staff of schools with a higher number of pupils consider the 

amount and quality of ICT tools available to them more sufficient than the members of teaching 

staff of schools with a lower number of pupils. 
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The stated hypotheses were verified on a sample of 260 respondents via Student’s t-test for 

independent groups while significant characteristics of the group of respondents were a grouping variable, 

as presented in Table number 02 below. 

 
Table 02.  Availability and quality of ICT tools vs. sex, length of professional experience, type and size 

of school 

Characteristic 

Student’s t-test; grouped by sex, length of professional experience, type of school and size of 
school,  

Number of respondents: 260 
Do you consider the amount and quality of ICT tools that are accessible and available for your 

teaching sufficient? 
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Sex 
Group 1 = male 

Group 2 = female 
2.015152 1.855670 0.177746 66 194 0.984377 0.768414 1.641090 0.010354 

Length of professional 
experience 

Group 1 = less than 10 years 
Group 2 = more than 10 years 

1.822917 2.102941 0.016453 192 68 0.772496 0.948521 1.507655 0.032727 

Type of school 
Group 1 = Pre-primary and 

Basic schools 
Group 2 = Secondary schools 

1.865854 1.910112 0.690121 82 178 0.781929 0.852255 1.187967 0.382964 

Size of school 
Group 1 = less than 200 pupils 

Group 2 = more than 200 pupils 
1.851852 2.014085 0.160401 189 71 0.798442 0.902266 1.276976 0.199012 

 
In the case of testing the dependence on sex, a value of p = 0.177746 was reached. Based on these 

results, we cannot refuse the null hypothesis, therefore, it is possible assume (with a lot of probability) 

that the members of teaching staff – males and females – consider the amount and quality of ICT tools 

available to them sufficient the same. In the case of testing the dependence on the length of professional 

experience, a value of p = 0.016453 was reached; therefore, it was possible (at the set level of 

significance) to refuse the null hypothesis and to accept the alternative hypothesis. Based on these results, 

it is therefore possible to state that the members of teaching staff with a longer professional experience 

consider the amount and quality of ICT tools available to them more sufficient than the members of 

teaching staff with a shorter professional experience. In the case of analysis according to the type of 

school, a value of p = 0.690121 was reached. Based on these results, we cannot refuse the null hypothesis, 

therefore, it is possible assume (with a lot of probability) that the members of teaching staff of pre-

primary, basic and secondary schools consider the amount and quality of ICT tools available to them 

sufficient the same. In the last analysis (which was focused on the influence of the size of the school), a 

value of p = 0.160401 was reached; therefore, it was also not possible to refuse the null hypothesis – it is 

possible assume (with a lot of probability) that the members of teaching staff of schools with a lower 

and a higher number of pupils consider the amount and quality of ICT tools available to them 

sufficient the same. 
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7. Conclusion 

Nevertheless, it is possible to state that the group of the members of teaching staff with the length 

of professional experience of less than 10 years showed surprisingly lower frequencies in some analyses 

than the group of the members of teaching staff with the length of professional experience of more than 

10 years. Despite the fact that these results were not (usually) statistically significant, it is necessary to 

think about this fact. One possible explanation may be the fact that this group of the members of teaching 

staff perceive the employment of ICT tools in their teaching as natural part of the teaching – therefore 

they do not perceive even their employment as something “new”.  

The fact that these members of teaching staff went through their pre-gradual training in times 

when the ICT tools and their employment in the educational process were already a part of their training 

might be strengthened in favor of this conclusion. Therefore, the ICT tools and their employment seem 

natural for them. However, it is also possible to consider the whole issue from a different perspective 

related to the teaching experience. In this perspective, it is possible to state that the members of teaching 

staff with a shorter length of professional experience need more time and energy to manage pupils and 

organization of their teaching – therefore they do not have neither time nor energy for a more frequent 

employment of ICT tools. It is, of course, merely a contemplation which should be supported by 

a relevant statistical analysis which is, however, a direction in which we want to take in the future in order 

to create an additional research work of this field. 

In the framework of the realized research, whose main outcomes are presented above, we managed 

to identify albeit a small group of the members of teaching staff, it was however a group whose members 

declared (in their responses) a lower frequency of ICT tools employment and also a lower level of their 

assessed applicability. 

However, the above-stated outcomes also show that at least in terms of hardware and software 

equipment, as well as the number of electronic learning materials, our schools are not as bad off as they 

are sometimes referred to. A total of 80.4% of teachers are satisfied with the amount and quality of 

available ICT tools. The question, however, is whether they are actually able and willing to use the ICT 

tools which they have at their disposal meaningfully and efficiently to support their teaching. In the 

available literature and official sources it is often reported that the rate of use of ICT tools is lower among 

Czech teachers than among teachers in other countries (e.g. Zounek, 2009, Brdička, 2010, etc.). The 

reasons for this situation should therefore be most probably sought elsewhere than in their deficiency. 

They are indeed more connected with the particular conditions created for teachers in this field and the 

lack or total absence of methodological support.   
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