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Abstract – The study responds to the current goal of
environmental education in Slovakia, which is to create
a functioning integrated system of environmental
education, instruction and awareness, using innovative
tools while maintaining the principles of sustainable
development. Many schools already have innovative
didactic tools or technology, but the lack of interactive
software on environmental education remains a
problem. There is also a need for uniform
methodological materials for teachers, using teaching
strategies based on the effective development of pupils`
environmental
competences
through
digital
technologies. This case study aims to present an
analysis of the current state of environmental
education and a digital support model for pupils`
environmental education. The authors refer to the
proposed and practically tested teaching material
created in the Smart Notebook software.
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Environmental education has had its place in the
updated Slovak State Educational Programme (SEP)
since 2015. It represents a cross-cutting theme in the
education conditions, which is incorporated into the
curricula of several subjects according to the given
educational programme (Figure 1).
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Figure 1. Schematic diagram of the implementation of the
cross-cutting theme within the educational areas [SEP]
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1. Introduction
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In practice, this means that environmental
education cuts across educational areas and can be
applied in several forms - as an integrated part of the
educational content of teaching subjects or as a
separate subject within elective lessons [1].
Digital technologies play an essential role in the
cross-cutting environmental theme. They make it
possible to use up-to-date data on the state of the
environment and simulate certain events while
stimulating interest in solving environmental
problems [2]. Thanks to them, it is possible to
capture phenomena of the local and remote
environment, collect data, establish contacts, share
and exchange their findings [3] within the country,
the EU countries and the world.
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Digital technologies are also crucial in the
sustainability awareness process [4]. It is the concept
of sustainability that is beginning to emerge in the
area of the phenomenon of happiness in public space
[5].
Digital technologies primarily include computerbased learning and multimedia materials and
networks and communication systems to support
learning [6]. We can also include interactive or
electronic whiteboards in digital technologies. These
are large touch-sensitive surfaces that control a
computer connected to a digital projector or standalone panels [7].
Digital technologies offer a wide range of
operations and activities that can make learning
engaging, experiential and, above all, interactive.
Environmental education can use images and texts
stored on the computer, projecting them onto a large
screen where the teacher can manipulate them to
emphasise points made during the lesson [8].
It is possible to demonstrate natural phenomena
and elements in the safety of the classroom, e.g., with
short video demonstrations. The teacher or pupil can
manipulate the projected texts directly on the screen,
using a tool or his/her finger [9]. The interactive
whiteboard (IWB) is a teaching and learning tool that
has already produced several good results in teaching
and learning with primary school pupils in different
countries [10], [11], [12], [13]. The interactive
whiteboard in environmental education has increased
environmental awareness and cooperation, better test
scores, and increased willingness to study science
[14].
Therefore, in the present study, we focused on
applying digital technologies to environmental
education through developing gamified digital
learning material. The application was carried out
with primary school students, as this period is
considered the most important in promoting
environmental and responsible behaviour [6].
2. Objectives
In the preparatory phase of the case study, we
focused on determining the problem that the study
addresses, mainly the lack of teaching materials and
educational methodology in applying innovative
digital technologies. For this reason, we aimed at
achieving these objectives through the developed
teaching material.
The study`s main objective is “to present a
proposed and practically validated digital teaching
material, for the field of environmental education,
compiled in the Smart Notebook software.”

TEM Journal – Volume 11 / Number 2 / 2022.

We validated the teaching material with the pupils
of the 2nd year of selected primary schools in the
Slovak Republic. In the selected schools,
environmental education was implemented as a
separate subject.
The validation of the teaching material included an
in-depth qualitative analysis of the current state of
provision and implementation of environmental
education teaching in the selected schools.
3. Methodology of Creating Teaching Material
The main principle of teaching material creation
was
to
develop
pupils`
personalities
comprehensively, i.e., development in knowledge,
skills and attitudes /values. In the requirements for
the educational objectives, it was also necessary to
pay attention to the requirements, which include:






consistency (subordination of higher goals to
lower ones),
appropriateness (orientation to the pupils`
abilities with a special approach to pupils with
ADHD),
unambiguity (formulation of short and
unambiguous terms),
measurability (it is crucial to set objectives in
such a way that their results can be assessed in
practice),
temporality (objectives must be time-bound)
[15].

We compiled the teaching material in Smart
Notebook 16.2, which represents an ideal way to
create digital teaching content. Using this program, it
was possible to easily and efficiently create
interactive gamified learning activities (teaching
aids) with the possibility of using digital
intermediaries (e.g., in the case of technology
available to pupils in the 2nd year via an interactive
whiteboard or display). The program in question
provides creative ideas and the possibility of setting
specific parameters for an individual approach to
each pupil, i.e., it is a suitable teaching material for
pupils with learning difficulties.
The created material aimed to consolidate the
acquired knowledge of pupils in environmental
education, make the teaching process more effective
and introduce new elements through digital
technologies into teaching.
We have divided the teaching material into three
thematic units: Animals; Trees-Shrubs-Flowers;
Vegetables and Fruits. We mediated it through an
interactive whiteboard (Figure 2., Figure 3., Figure
4.).

727

TEM Journal. Volume 11, Issue 2, pages 726‐730, ISSN 2217‐8309, DOI: 10.18421/TEM112‐28, May 2022.

Figure 2. Sample activities from the thematic unit Animals

Figure 3. Sample activities from the thematic unit Trees

Figure 4. Sample activities from the Fruit and Vegetables
thematic unit

We see the integration of environmental education
into the educational programme at these schools as
an excellent positive. On the other hand, it is
necessary to express a critical attitude towards these
schools` content and quality of teaching.
In terms of the application of teaching aids, despite
the good equipment of schools, we noted
shortcomings in their application in teaching.
Although schools have sufficient software, teachers
hardly use it in teaching. They prefer traditional
teaching aids (books, textbooks) and didactic
technology (interactive whiteboard).
Teachers teach environmental education lessons
using developed methodological procedures, using
their own themes. They prefer memorisation
strategies in their teaching, which was evident in the
pupils` work with the teaching material. Pupils had
acquired theoretical knowledge about waste
separation but less about the reasons for waste
separation. Pupils do not know how to assess the
impact of pollution on the environment, human
health, and organisms living in nature.
These deficiencies result in poor quality of lessons
focused on raising pupils` awareness of
environmental behaviour.
However, we positively evaluate the involvement
of schools in projects in which pupils are encouraged
to participate in various practical activities such as
bottle separation, sorting and cleaning up waste in
school premises.
Our findings showed that teachers do not lead
students to any project-based activities.
Of the extra-curricular forms, nature trails appear
to develop environmental thinking and sensitivity
effectively. They allow pupils to be in close contact
with nature and to acquire interesting natural and
cultural knowledge directly.
Finally, we were interested in students` and
teachers` attitudes towards the developed teaching
material.
From the practical validation, we can positively
state that the pupils were interested in learning new
knowledge. They were more active in the tasks than
in traditional teaching (Figure 5.).

4. Results and Recommendations
The validation of the teaching material took the
form of a case study in primary schools, which are
among the few schools in Slovakia with fully
organised environmental education, conducted as a
separate subject. We also focused on environmental
education`s current state, conditions, strengths, and
weaknesses as part of the validation.
Figure 5. Example of pupils` work with teaching material

728

TEM Journal – Volume 11 / Number 2 / 2022.

TEM Journal. Volume 11, Issue 2, pages 726‐730, ISSN 2217‐8309, DOI: 10.18421/TEM112‐28, May 2022.

The teaching material also included tasks that led
them to be competitive and cooperate with others.
The pupils` cooperation in solving the tasks was very
intense. Class teachers and the environmental
education teachers confirmed the improvement in the
quality of the teaching process and the increased
activity of the pupils.
During the interviews, teachers noted that they
would welcome similar teaching materials in the
classroom because they stated they do not have
enough space and time, and ultimately not enough
competence, to prepare them.
From our findings, we extract the following
recommendations for the implementation in practice:
1. To improve environmental education through the
introduction of digital technologies. Digitally
assisted learning effectively helps students acquire
the awareness of relationships between subjects
and concepts they have difficulty understanding
[16]. Digital technologies, mobile applications,
and virtual reality can provide new ways of
engaging pupils in environmental education, socalled bridges in teaching pupils, and preparing
young people to think globally and behave in an
environmentally responsible way [6]. Human
responsibility is proving to be a real challenge in
the 21st century [17].
2. Systematic support and development of digital
competencies of teachers [18]. The lack of
professional development is a severe challenge
associated with technological integration and a
problem that cuts across curriculum areas such as
environmental education, multicultural pedagogy,
and the promotion of intercultural understanding.
Professional development can better serve the
needs of both teachers and pupils within a unified
approach [19].
3. Incorporation of environmental education into
regular classes. Environmental education should
become separate teaching subject to deepen
teaching and learning [20]. At present, it does not
have sufficient importance.
4. To ensure the implementation of educational
activities in the natural environment, using direct
contact with nature and with environmental
phenomena and processes [21]. We also
recommend implementing nature trails, nature
activities, school trips.
5. To develop a comprehensive reform that considers
social and economic circumstances and teachers`
ability or willingness to integrate digital
technologies into their teaching practices.
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6. To motivate schools to create and present projects.
Environmental education requires different
integrated and project-based approaches to
teaching and learning [22].
7. To implement environmental activities in nature
and with pupils` parents. It is fundamental to
create prerequisites for pupils` healthy orientation
towards environmental issues in the home
environment. Parents` positive relationship with
nature helps children develop their positive
relationship with nature [23].
8. To change the curriculum of practical
environmental education teaching in schools. This
recommendation assumes that all the activities we
recommend are not possible without changing the
educational system in schools. Therefore, the
curriculum for teaching environmental education
needs to be changed to match the educational
standards` content and incorporate more practical
learning in the natural environment.
We based the above recommendations on the
analysis and evaluation of the current management of
environmental education in the school environment
of the selected schools. The recommendations are
intended for the primary schools we analysed and for
all primary schools with practical environmental
education teaching. A major problem of current
education is the lack of teachers` competence and the
lack of time to implement the above activities. For
this reason, we directed our last recommendation to
change the educational system in all schools in the
Slovak Republic.
5. Conclusion
The primary task of environmental education is to
teach pupils to understand the importance of life on
the Earth, develop their positive relationship with
nature, so they have a natural interest in protecting all
organisms living in nature and understand the
importance of this act for the future generations. For
this understanding, they need, in particular, direct
contact with nature. However, the subject`s current
status as a cross-curricular topic in the teaching
process gives primary schools limited opportunities
to use direct contact, which is why digital
technologies appear to be an effective solution. We
think these proposed recommendations could
improve the teaching process and introduce better
and more effective teaching of environmental
education in selected primary schools and those
schools where environmental education is
implemented only as a cross-cutting topic.

729

TEM Journal. Volume 11, Issue 2, pages 726‐730, ISSN 2217‐8309, DOI: 10.18421/TEM112‐28, May 2022.
Acknowledgements
This paper was written within solving the project ZML2020/8148:34-A1101 Support for the development of
practical skills of UKF students in Nitra and the project
Kega 014UKF-4/2020 Innovative educational e-modules
for occupational safety in dual education.
References
[1]. Ministerstvo životného prostredia Slovenskej
republiky.
(2015).
Rezortná
koncepcia
environmentálnej výchovy, vzdelávania a osvety do
roku 2025.
Retrieved from:
https://www.sazp.sk/app/cmsFile.php?disposition=i&I
D=59
[accessed: 19 January 2022].
[2]. State
Educational
Programme.
(2009).
Environmentálna výchova. Retrieved from:
https://www.statpedu.sk/files/articles/dokumenty/statn
y-vzdelavaci-program/environmentalna_vychova.pdf
[accessed: 19 January 2022].
[3]. Lay, Y. F. (2019). Integrating Environmental
Education and ICT. Eurasia Journal of mathematics,
science and technology education, 15(5), em1707.
[4]. Fernández, A. H., Camargo, C. D. B., & Nascimento,
M. S. L. D. (2019). Technologies and Environmental
Education: A Beneficial Relationship. Research in
Social Sciences and Technology, 4(2), 13-30.
[5]. Petrovič, F., Murgaš, F., & Králik, R. (2021).
Happiness in Czechia during the COVID-19
Pandemic. Sustainability, 13(19), 10826.
[6]. Buchanan, J., Pressick-Kilborn, K., & Maher, D.
(2018). Promoting environmental education for
primary school-aged students using digital
technologies. Eurasia Journal of Mathematics,
Science and Technology Education, 15(2), em1661.
[7]. Smith, H. J., Higgins, S., Wall, K., & Miller, J.
(2005). Interactive whiteboards: boon or bandwagon?
A critical review of the literature. Journal of
Computer Assisted Learning, 21(2), 91-101.
[8]. Leask, M., & Pachler, N. (Eds.). (1999). Learning to
teach using ICT in the secondary school. London:
Routledge.
[9]. McCarthy, D. (2018). The Growing Use of Interactive
White Boards in Schools.
Retrieved from:
https://www.dme.us.com/2018/06/12/the-growinguse-of-interactive-white-boards-in-schools/
[accessed: 20 January 2022].
[10]. Higgins, S. E. (2010). The impact of interactive
whiteboards on classroom interaction and learning in
primary schools in the UK. In Interactive whiteboards
for education: theory, research and practice (pp. 86101). IGI Global.
[11]. Shen, C. C., & Chuang, H. M. (2009). An
investigation on user communication behavior in an
interactive
whiteboard
technology
environment. WSEAS
transactions
on
Communications, 8(1), 184-195.

730

[12]. Swan, K., Schenker, J., & Kratcoski, A. (2008,
June). The effects of the use of interactive
whiteboards on student achievement. In EdMedia+
Innovate Learning (pp. 3290-3297). Association for
the Advancement of Computing in Education
(AACE).
[13]. Oztan, A. C. (2012). The effect of using active board
on academic success of primary 7th grade students on
science and technology teaching. Unpublished Master
Thesis, Necmettin Erbakan University, Konya.
[14]. Antão, C. M. (2018, November). Multimedia
Interactive Boards as a Teaching and Learning Tool in
Environmental Education: A Case-Study with
Portuguese Students. In Proceedings of the Future
Technologies Conference (pp. 1164-1169). Springer,
Cham.
[15]. Turek, I. (1990). Didaktika technických predmetov.
Slovenské pedagogické nakladateľstvo.
[16]. Çömek, A. (2003). Fen Bilgisi Öğretiminde ‘’Isı Ve
Isının Maddedeki Yolculuğu’’Ünitesinin Bilgisayar
Destekli Öğretim Materyalleri İle Öğretilmesinin
Öğrenci Başarısına Etkisi (Doctoral dissertation,
Marmara Universitesi (Turkey)).
[17]. Tkáčová, H., Pavlíková, M., Tvrdoň, M., & Jenisová,
Z. (2021). The use of media in the field of individual
responsibility for sustainable development in schools:
A proposal for an approach to learning about
sustainable development. Sustainability, 13(8), 4138.
[18]. Záhorec, J., Hašková, A., & Munk, M. (2021). SelfReflection of Digital Literacy of Primary and
Secondary School Teachers: Case Study of
Slovakia. European Journal of Contemporary
Education, 10(2), 496-508.
[19]. Vrasidas, C., Zembylas, M., Evagorou, M.,
Avraamidou, L., & Aravi, C. (2007). ICT as a tool for
environmental
education,
peace,
and
reconciliation. Educational
Media
International, 44(2), 129-140.
[20]. Ambe, B. A., & Obeten, U. B. (2020). Instructional
systems technology for teaching and learning
environmental education. J. Soc. Sci, 48, 1538-1551.
[21]. Bernátová, R. (2006). IKT a environmentálna
výchova v primárnom vzdelávaní. In: Enviro-i-fórum
environmentálnych
informácií
a
využívaní
informačných technológií pri ich spracovaní. Zvolen :
Technická univerzita, 193-196.
Retrieved from:
http://www1.enviroportal.sk/images/clanky/0095/950
7/library/20_1_ZBORNIK-EiF-2006-4.pdf
[accessed: 12 January 2022].
[22]. United Nations of Education Scientific and Cultural
Organisation (UNESCO). (1975). The International
Workshop on Environmental Education Final Report,
Belgrade, Yugoslavia. Paris: UNESCO/UNEP.
[23]. Hammond, D. E., McFarland, A. L., Zajicek, J. M.,
& Waliczek, T. M. (2011). Growing minds: The
relationship between parental attitudes toward their
child's outdoor recreation and their child's
health. HortTechnology, 21(2), 217-224.

TEM Journal – Volume 11 / Number 2 / 2022.

