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Abstract: - New technologies provide many benefits for almost every aspect of human life. They add more 
opportunities for education, such as innovative teaching approaches, distant learning, easier personalization of 
resources, access to educational materials on the Internet, etc. To explore different aspects of ICT implementation 
in the educational process in Bulgarian schools, authors create and disseminate four questionnaires for teachers 
and students from different educational stages all over the country. The considerable number of respondents for 
each survey reveals relatively adequately the real situation in schools. First, the paper examines many 
contemporary technology-based tools and e-resources that contribute to innovative teaching methods. Second, 
the authors reveal the survey findings concerning the frequency of using ICT in several classroom activities 
(presenting new knowledge, practicing in class, summarizing, and group projects). The paper compares outcomes 
both from teachers’ and students’ questionnaires according to the educational stage. The authors also look at the 
usefulness and the usage frequency of ICT resources as additional resources, stimulus or reward, an alternative 
form of education, and for achieving specific goals. 
 
Key-Words: e-resources, innovative technologies, learning activities, survey, teaching ICT in school stages 
 

1 Introduction 
Now in the 21-st century, it is well established that 
the use of information and communication 
technologies (ICT) can improve students’ attitudes 

towards learning and their knowledge acquisition [1], 
[2], [3]. Many educational researchers around the 
globe are continually looking for and developing new 
technological solutions, thus offering powerful, 
innovative technology tools that help to meet a 
variety of teaching objectives and students’ needs [4]. 

Conventional textbooks are starting to be replaced by 
various e-learning content and open educational 
resources [5]. Nowadays, laptops, tablets, or 
smartphones with appropriate applications are 
already used instead of traditional textbooks and 
notebooks [5], [6]. Distance and personalized 
learning [7] often provide tailored training guidance 
following students’ educational strengths and 

weaknesses, as well as their preferences and goals.  
Recently, computer literacy has become 

mandatory in almost all areas of society, hence the 
education has to prepare students for the 
contemporary world that is widely dominated by 
ICT. Getting acquainted with new demands requires 
starting from school education, where the role of 
classroom equipment is a crucial factor for 
innovative teaching [2]. In this aspect, the education 
sector as a whole is still lagging. As a result, there is 

a discrepancy between traditional teaching-learning 
practices and the need for building new skills that 
meet the requirements of today's technological 
society. 

 
 

2 Related work  
A wide-ranging International Survey on ICT in 
Education [8] covering teachers and students from 
the European Union (EU) countries provides a 
detailed picture of the use of ICT in schools. It 
examines many parameters related to the availability 
of ICT equipment and its use. Some countries show 
a trend of the increasing number of interactive 
whiteboards (IWB), laptops, projectors, and tablets in 
most classrooms. The findings, however, reveal that 
in the EU exist major disparities between different 
countries and schools both in the availability and use 
of ICT equipment. For the majority of students in the 
EU, their teachers never or seldom give them 
homework online or assess them using ICT. Students 
report using ICT-based activities between several 
times a month and never or rarely, which is lower 
compared to the answers of teachers.  

In the EU, on average, at least once a week, more 
than half of secondary school students use computers 
and at least a third – IWB, however, there is no 
correlation between the availability of ICT 
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equipment in schools and its frequency of use. 
Although about 50% of high school students learn in 
technology-rich schools, still around 20% of them 
have never or rarely used a computer during 
lessons. The most commonly used resources are 
digital textbooks and multimedia tools for low and 
high secondary schools, respectively. However, only 
about 30% of students use them once a week or 
almost every day.  

The survey data show that Bulgaria is at one of the 
last places in terms of the availability of ICT 
equipment in classrooms and its use in the learning 
process. However, recently there are significant 
dynamics in the introduction of technology in 
teaching practice, which motivate the authors to 
conduct a national-wide survey. Nowadays, many 
Bulgarian schools already employ a variety of ICT 
for educational purposes. Some schools have even 
specially equipped classrooms for teaching science. 
The current paper reviews the most common 
technological tools that transform pedagogical 
practice and have the potential to improve the 
learning process by adapting it to the characteristics 
and expectations of learners. Several forms of 
technology-assisted teaching approaches are also 
considered and discussed. 
 
 

3 Types of ICT Used in Teaching 
Process  
Desktop computers are usually one of the most often 
used in many classroom activities like delivering new 
knowledge, learning from e-resources, making e-
tests, access to educational materials on the Internet. 
They give the opportunity a wide variety of e-
resources to be used. They provide students with 
more engaging and appealing educational 
experiences and promote better comprehension of the 
learning content [2]. For example, phonics e-books 
help to make connections between text, sounds, and 
meaning, thus assist learners who are struggling 
readers (like dyslexics) to increase concentration and 
attention time. Thus, e-textbooks offer a significant 
advantage over traditional ones, which is an essential 
benefit of ICT [3]. Teachers use technologies to 
prepare different kinds of e-learning resources such 
as presentations, assignments, e-tests. They also use 
educational computer video games to present 
learning matter more intriguingly and enjoyably [9].  

However, in recent years, mobile devices are 
increasingly replacing desktops. Most commonly in 
schools are used laptops, tablets, smartphones. Less 
expensive laptops have been designed for educational 
use with a low-cost operating system and power 

consumption [10]. Other portable tools for learning 
are tablets working without a keyboard or mouse and 
controlled by a touchscreen [1], [3]. They provide 
creative and individualized options for students and 
teachers to work with educational apps. Tablets 
provide almost the same functionality as desktops, 
making them one of the most appropriate devices for 
educational purposes. Smartphones have parameters 
similar to tablets and offer nearly the same 
capabilities, which makes them a favored tool for 
learning interactions for many students [11].  

Projectors and multimedia systems typically 
demonstrate learning resources (presentations) or 
play educational videos. Multimedia systems provide 
an immersive learning experience in an educational 
context of delivering and summarizing knowledge. 
The innovative compact smart laser system for 
animation projections [12] uses advanced laser 
diodes, optics, and software that open new 
possibilities for a more inspiring educational 
experience. It creates exotic looking and highly-
contrast projections of various vector data such as 
complex charts and graphics. It can also enhance 2-D 
and 3-D objects with impressive highlights - the so-
called 3-D projection mapping, which attracts student 
attention and facilitates the perception of the learning 
material. The laser system uses TCP/IP or the 
specialized communication protocol outlined in [13] 
to connect to other digital educational services. 

Interactive whiteboards designed especially for 
presenting and interacting with learning content 
(images, graphs, tables, and quizzes) enable teachers 
and students to interact with the teaching material 
through fingers or stylus [3]. IWB emphasizes on 
shared tasks and students’ responses. They are 
designed for students to do learning activities not 
individually but with the whole class. Some IWB also 
offers software for voting systems that are often used 
in lessons – particularly in the assessment of students 
by multiple-choice based questions. More elaborative 
of these devices also can record learning activities 
during the lesson and playback them later, as details 
cannot be easily remembered unless recorded in 
some way. 

Some of the most innovative technologies – 
virtual (VR) and augmented (AR) are already 
employed in teaching sciences. These computer-
generated environments can reproduce realistically 
three-dimensional scenes or artifacts, simulate the 
physical presence of people or objects, and sensory 
experiences [14]. Immersion in such an environment 
simultaneously affects the auditory and visual 
receptors, enables students to perceive it as a reality 
where they can move, observe, and interact with 
available items, thus to study their characteristics 
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[15]. VRs assist the learning activities related to 
examining three-dimensional objects and visualizing 
interactive learning resources. The opportunity for 
creating 3D models make learning more realistic and 
increase students’ engagement [16]. AR helps in 
understanding real world by providing additional 
information, images, graphics, etc. about studied 
topics and physical objects. It is very appropriate in 
the natural sciences and science, technology, 
engineering, and mathematics (STEM) subjects 
because it facilitates understanding of dimensions, 
proportions, and relationships between objects [17]. 
The use of such technology in training helps to 
accomplish both aspects of the learning process – 
knowledge transfer (information and skills) and 
transfer of training (demonstration of abilities in a 
real environment) [18]. Furthermore, these 
innovative technologies are highly efficient in 
teaching people with special educational needs [19]. 

 
 

4 Methodology 
Results presented in the paper are derived by 
conducting a widespread survey. The next sub-
sections describe the types of questionnaires spread 
among teachers and school students as well as the 
profile of the respondents. The survey’s objective is 

to investigate the different aspects of implementing 
information technologies in the educational process 
in Bulgarian schools.  
 
4.1 About the Survey   
The described survey was held in late 2017 and early 
2018 among Bulgarian school students and teachers 
from all over the country. Four questionnaires were 
created in the frame of a project “Learning data 

analytics for ICT resource integration in Bulgarian 
schools” – one for teachers and the other three for the 
different stages of school education [20].  

Questionnaires address various issues like 
respondent’s profile, conditions, and obstacles to 

using technology in classrooms, usefulness, and 
frequency of application of ICTs resources and tools, 
the new role of teachers, the impact of ICT on the 
students, and readiness for participating in the 
creation of e-resources. There are two main types of 
questions in the survey: 1) with predefined answers 
(single or multiple choice and Likert scale), and 2) 
questions with the opportunity for free answers. The 
presence of free-text comments gives us the 
possibility to better understand the results from the 
first type of questions and to analyze them more 
precisely. The number of questions in the teachers’ 

survey is 21, while in the students’ ones it is only 

from 12 to 16. A detailed description of the 
questionnaires is presented in [21]. 

The survey was held entirely online, and the 
participation is voluntarily and anonymously. 
Questionnaires were spread in all regions of Bulgaria, 
covering different settlements’ sizes (from small 
towns to the capital city). The surveys were 
disseminated through the authors' contacts with 
teachers and school principals. Researchers received 
support also from regional education management for 
reaching a broader range of teachers and students. 
This way of dissemination helped the participation of 
more respondents from different types of schools, 
towns, and regions. Thus, their profile is diverse, and 
their opinions represent more adequately the real 
situation in Bulgaria. 
 
4.2 Respondents’ Profile 
The total number of respondents (teachers and 
students) is 9901, and their distribution according to 
the educational stage is presented in Table 1. About 
21% of the responded teachers educate students of 
more than one level, and they are shown separately. 
Almost half of all respondents are high school 
students. As respondents fall into different 
categories, and they are not compared directly, no 
correlation analysis is required. 
 
Table 1 Distribution of respondents according to 
educational stage 
 

 
 

Teachers’ distribution according to the subjects 

they teach, is presented in Table 2. The largest share 
teaches IT and Informatics, while the smallest one – 
Engineering. Usually, primary teachers work with a 
single class for almost all subjects. For this reason, 
they are not given here. 
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Table 2 Distribution of teachers according to the 
subjects  

 
 
 

5 Results and Discussion 
This section presents outcomes from the described 
survey concerning the frequency of using ICT in the 
classroom activities. The results from the 
questionnaires of students and teachers are compared 
according to the educational stage (primary, low and 
high secondary). 

Teachers in almost all subjects implement a 
variety of technological tools in many activities in 
classroom teaching, thus meeting the expectations 
and preferences of digital native students. The 
majority of respondents use computers (87%) in the 
teaching process, and just over 60% use projectors 
too. Most often, these tools are used in lessons for 
presenting and summarizing new knowledge. Almost 
half of the respondents also employ multimedia, and 
about one-quarter of educators rely on interactive 
whiteboards in their teaching activities. The most 
attractive technology tool for students – 
virtual/augmented reality – is integrated into the 
practice of only about 4% of teachers. The following 
sub-sections describe more detailed the survey 
findings concerning the usefulness and the usage 
frequency of ICT resources and tools in most usual 
classroom activities. Comparison and discussion 
have been made concerning both teachers’ and 

students’ points of view. 
 

5.1 Frequency of Applying E-Resources in 
Different Learning Activities   
Frequency of applying e-resources in presenting new 
knowledge is shown on Fig. 1. Teachers declare to 
apply information technologies every day almost 
equally for the three stages – 30% to 32%. According 
to primary and low secondary students, teachers use 
ICTs even more frequently (38% and 43% 
respectively). Unlike them the senior ones answer 
with “Very often” only 20%. They choose “Never 

use” most often (30%) of all other groups of 

respondents (from 6% to 12%).    
 

 
Fig. 1 Frequency of applying e-resources in 
presenting new knowledge 

 
The disparity between students' and teachers’ 

answers is apparent, and it can have many 
explanations. The most usual of them are 
exaggerating or underrating the actual situation, and 
a not accurate assessment of usage frequency. A 
possible reason can also be the fact that when 
students have engaging and pleasant assignments, 
they would like more such activities, thus assess them 
as insufficient. Vice versa, if ICT-based teaching 
activity is difficult and requires more concentration 
and effort, students rate it as too much. Such a 
difference in respondents' opinions is also observed 
in some of the other issues considered bellow. The 
significance of these differences was checked 
through a T-test. Only for high and low secondary 
schools, the disparity in opinions of teachers and 
students concerning the frequency of applying e-
resources in presenting new knowledge is statistically 
significant (p<0.0005).  

Fig. 2 shows the frequency of applying e-
resources in practicing in class. For the presenting 
new knowledge, the answers of teachers in the three 
stages are very close – 24% to 26% use ICTs every 
day. In contrast, high secondary students choose this 
answer seldom – only 15%, while the option “never 

use” is 35%. The younger students declare to use new 
technologies for practicing in class very often from 
28% to 30%, and 14 to 15% for “never use”. All 

groups of teachers answer with “never use” rarely 

than their students (from 6% to 10%), however the 
highest difference stays for the high secondary stage. 

The disparity in presented data about the opinions 
of students and teachers for applying e-resources in 
practicing in class also was checked through a T-test. 
It is statistically significant (p<0.03) for both high 
secondary and primary schools. The obtained results 

Subject  Number Percentage 

Science  104 6.30% 
Mathematics 153 9.26% 
IT & Informatics 222 13.44% 
Engineering 55 3.33% 
Bulgarian language & literature 121 7.32% 
Foreign languages & literature 109 6.60% 
Social studies  120 7.27% 
Professional subjects 149 9.02% 
Sports and Arts 83 5.02% 

 

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT 
DOI: 10.37394/232015.2020.16.51

Elena Paunova-Hubenova, 
Valentina Terzieva, Katia Todorova

E-ISSN: 2224-3496 508 Volume 16, 2020



for low secondary schools point that p=0.2917, and 
the differences are not significant. 

 

 
Fig. 2 Frequency of applying e-resources in class 
practicing 

 
About 20% of the surveyed teachers use ICTs for 

summarizing knowledge every day (Table 3). Their 
opinion is confirmed by low secondary students, but 
according to high secondary ones, it is about 10%. 
The reason for this result is that teachers take into 
account the use of technology in the preparation of 
the lessons, while students do not appreciate this 
aspect. Almost half of them answer that their teachers 
never use technologies for this activity. From 23.20% 
to 29.14% of teachers use new technologies every 
week for this activity, and from 11.60% to 7.62% 
answer that they never use e-resources in 
summarizing the knowledge. According to the 
authors, the youngest pupils cannot give a reliable 
assessment for this issue, so they are not presented in 
the table. 

 
Table 3 Frequency of applying e-resources in 
summarizing the knowledge 
 

 
A small part of the teachers includes ICTs for 

group projects very often (from 9% for primary to 
18% for high secondary school) or often 
(respectively 20% and 27%) – see Fig. 3. Usually, 
teachers use them rarely (25% to 28%) or never. The 
use of technology in project work increases with the 

age of learners. Students’ answers are in line with the 

statements of their teachers. It makes the impression 
that a big part of the respondents did not answer this 
question, especially primary school teachers and 
students. The main reason is that group projects are 
not relevant to all subjects and ages. Therefore, it can 
be assumed that the lack of a response in most cases 
is equivalent to a “never” answer. 

 

 
Fig. 3 Frequency of applying e-resources in group 
projects 

 
Respondents also had to assess the frequency of 

using new technologies for the following situations: 
evaluating the students’ knowledge, assigning 
homework, extracurricular activities. Teachers use 
them very often and often respectively: 19% to 28%; 
22% to 32%; and 32% to 39%. In these cases, most 
of respondents answer with “never use”. There are 

several possible reasons for these results: lack of 
appropriate e-resources or technical equipment, 
teachers prefer to use classical resources in these 
situations. 

 
 

5.2 Usefulness and Frequency of Using ICT 
Resources  
This section presents a comparison of the usefulness 
(Fig. 4) and the frequency (Fig. 5) of the using ICT 
resources as additional resources, stimulus or reward, 
an alternative form of education, and for achieving 
specific goals. Most teachers prefer to use them as 
additional resources (67%), and about 50% 
implement them very often or often. A smaller part 
of responding teachers states that the innovative 
methods of education are appropriate for achieving 
specific goals, and 37% use them at least once a 
week.  
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Fig. 4. Usefulness of e-resources in the learning 
activities 

 
Teachers do not apprise e-resources as 

appropriate for a stimulus or reward, and an 
alternative form of education and do not use them 
often for these purposes. Only 35% to 39% of them 
answer that ICTs are useful, and about a quarter of 
responded teachers use them for these purposes. 
Teachers find e-resources useful for most learning 
activities, but a small part of them apply new 
technologies every day in the educational process. 
They still consider as the most significant obstacles 
insufficient e-resources, lack of technical equipment 
in schools, or time in the curriculum. 

 

 
Fig. 5 Frequency of applying e-resources in the 
learning activities according to teachers 

 
 

6 Conclusion 
The multitude of benefits of information technology 
in the field of education makes them increasingly 
preferred by teachers. The diversity and accessibility 
also considerably contribute to their broader 
implementation in the educational process. Different 
types of technologies and e-resources are suitable for 
different situations and goals. 

Bulgarian teachers apply e-resources and 
technological tools most often to present new 
knowledge or practice it in class. In the comments, 
teachers outline even more activities: searching for 
information on the Internet, interdisciplinary work, 

and teamwork. The surveyed teachers appreciate the 
impact of ICT on students: “Computer lessons and 

presentations give a clear idea of the study material.”, 

and “Working with a computer supports learning and 

develops thinking in children.” 
The comparison made in the previous section 

shows that teachers usually rate ICT as useful for a 
given activity but do not apply them as often. The 
relatively low frequency of use of ICT resources and 
tools is a matter of concern. The reasons for these 
results are related to the current conditions in the 
Bulgarian schools in the following aspects: 
availability of technical equipment in the classrooms, 
access to appropriate e-resources, and the abilities of 
teachers to work with the new technologies. These 
conclusions are confirmed by many of the 
respondents who write comments such as: “We do 

not have the necessary technical resources in the 
classrooms.”, and also: “We do not always have 

access to the Internet, and this hinders the learning 
process. Therefore, we use the safe option – we work 
with the printed editions in class”. 

For some of the considered cases of classroom 
activities, students and teachers make different 
assessments of the use of ICT resources. Hence, 
further inquiry and precise statistical analyses are 
needed to reveal what are the actual reasons. 

The presented research could be useful for 
decision-making authorities in the educational area to 
see to what extent teachers have used technology 
tools in the classroom, whether there are appropriate 
conditions for their implementation in the teaching 
process, and what is the willingness of learners to 
benefit from this form of education. Further work 
will be focused on determining the optimal allocation 
of ICT-based educational resources to achieve 
efficient learning. The results will serve stakeholders 
to decide what amount of e-resources to include in 
the curriculum and particularly in which activities.   

Two years ago, most of the teachers did not trust 
in new technologies as an alternative form of 
education. Now, they are struggling with the rapid 
transition to online learning. Now, they face a 
situation that ICTs are the only possible alternative to 
traditional classroom education. On 16’th March 

2020, Bulgarian schools close the doors, because of 
widespread COVID-19, though, the learning process 
has to go on. Concerning the current situation, an 
object of future research are issues like “What part of 

Bulgarian teachers are technically confident and 
whether additional ICT qualifications are needed for 
delivering distance education, and what part of the 
students have received a good quality education 
during the online learning?” 
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