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ABSTRACT

An evaluation research was designed and implemented within the framework of the ‘Open Schools for Climate Protection and Energy Conservation, 2017–19, Berlin-Athens’ programme, using mixed methods of collecting, analysing and making use of qualitative
and quantitative data, with a view to discovering whether programme participation affected students, teachers and school communities in general. The article focuses on the first of the three case studies developed in the context of the wider research, and relates
to participants’ experience from the programme. It also focuses on the perspective of the school which follows a whole approach
towards supporting sustainable practices. The most considerable benefits for the school are the participants’ familiarisation with
aspects of climate and energy literacy, their awareness, and their taking action adopting energy saving and dissemination practices.
The school became a learning and initiative centre relating to raising awareness among the local community about climate change.
KEY WORDS: climate and energy literacy, climate change education, energy saving practices, school unit, programme evaluation.
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I ntr oduction
Nowadays, climate change is becoming a worldwide challenge. The global community is already experiencing
and will continue to experience the consequences of the climate crisis. School buildings are some of the public
buildings with the highest energy consumption in the city of Athens. Education in sustainable development can
contribute to the energy reduction effort, with all the economic and environmental benefits that results from it, as
well as to the development of climate and energy literacy for all members of school communities.
As a result, the programme ‘Open Schools for Climate Protection and Energy Conservation, 2017–19,
Berlin-Athens’ was designed and implemented, aiming at energy conservation and raising awareness about
climate change in 72 schools in the city of Athens. It was implemented under the auspices of the Greek Ministry of Education, Research and Religious Affairs, and carried out by the city of Athens in cooperation with
‘Wind of Renewal’, a social cooperative enterprise for social and green economy, innovation and culture, the
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citizens’ initiative ‘Respect for Greece’, and the Independent Institute for Environmental Issues UFU. The
programme offered a ten-step methodology, a suitcase with measurement devices, professional development
opportunities for teachers, and interaction among schools through a moodle platform.
The aim of this paper is to present an assessment of the impact that the programme had on schools. The
two main research questions, which are formulated more clearly later, focus on the development of the human resources involved, and the impact of the programme in school units that implemented it. In the context
of the programme, an evaluation research was conducted, using mixed methods of collecting, analysing and
making use of data. Descriptive statistics was used for quantitative data, and thematic analysis for qualitative
data. It is the first time that a municipal project has been studied in schools of primary and secondary education and, what is more, over a wide sample. There is added value in this research, as its conclusions shed
a light on aspects of environmental and sustainable education.
The article focuses on the first of the three case studies developed in the context of the wider research,
which relates to investigating participants’ experience from the programme, the school perspective. Firstly,
a brief theoretical framework is presented, followed by a presentation of the research data collected, their
analysis, and an effort to interpret and discuss the main research findings.
1 . Clim ate ch ange a nd e ne rgy c onse rv at i o n ed u cat i o n
Education for sustainable development provides an appropriate framework for climate change education,
promotes a systematic and interdisciplinary understanding of its causes and consequences, and suggests
learning approaches fostering critical thinking and problem solving skills. It also enables both individuals
and communities to develop decision-making skills (Flogaiti, 2005; UNESCO, 2005, 2016; Selby, Kagawa,
2013; Kopnina, 2014; Leicht et al., 2018). Education for sustainable development provides a new vision,
a different educational approach, which enables individuals to get a better understanding of the world, and
realise the interconnection of the problems in order to deal with the complexity of reality.
1.1. The whole school approach to climate change
Education for sustainable development provides a holistic framework for reflecting on environmental,
economic, social and cultural sustainability issues, as well as integrating them (UNESCO, 2005). The sustainable school fully involves both teachers and students in participatory, collaborative and reflective procedures (Katsenou et al., 2013). It requires changes in its structure, organisation and function, with the aim
of promoting a whole school approach to sustainability, which means the participation of all classes, full use
and enrichment of the curriculum (Warner, Elser, 2014; Rickinson, Hall, Reid, 2016; Moore et al., 2019), and
opening up to the local community. It intends to make the school community commit to goal setting and the
implementation of every educational intervention aiming at its viability.
Adopting a whole school approach to climate change means that a number of actions and activities on
climate change are organised in the school, including school governance, teaching content and methodology,
school maintenance, and community partnerships.
The whole school approach focuses on procedures in which all members of the school community design
and achieve their objectives together. In addition, energy management in school is being studied. Moreover,
activities are designed, and decisions and actions are made by students, teachers, parents and other partners.
1.2. Studies on climate and energy literacy
Climate and energy literacy involves skills and knowledge that have an impact on the interaction between people and the environment, the understanding of scientific issues, and everyday decisions (Dupigny-Giroux, 2010).
Various scientific publications focus on climate literacy issues (Dupigny-Giroux, 2008; Maibach, 2008)
and on students’ understanding of climate change aspects, such as their perception of the greenhouse effect
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(Christidou, Koulaidis, 1996; Shepardson et al., 2009). Additionally, views and alternative ideas on climate
change have been studied (Harrington, 2008; McCaffrey, Buhr, 2008).
Numerous studies on energy literacy show that both students and adults have insufficient knowledge and
various misconceptions regarding concepts of energy sources, issues that have to do with the use of energy
sources, energy production, and its consumption and conservation (Bodzin, 2011; DeWaters, 2011). Actions
for promoting energy literacy can help students become familiar with its aspects, and also adopt desired sustainable practices (Zografakis et al., 2008), since, although students have alternative ideas on energy issues,
their errors tend to reduce over the years of training (Herrmann-Abell, Deboer, 2015).
2. Res ear ch in the c onte xt of the pr o g ram m e
A flexible research project (Robson, 2007) was developed in the context of the programme ‘Open Schools for Climate Protection and Energy Conservation, 2017–19, Berlin-Athens’. Gradually, the project evolved and transformed by using mixed methods of collecting, analysing and making full use of qualitative and
quantitative data. An evaluation research was designed and implemented, aiming at the assessment of the impact that the programme had on schools, students and teachers. Table 1 shows the basic research questions:
Table 1. The research questions
1
2

Research Questions
In what way did the implementation of the programme contribute to the development of the human
resources involved?
What was the impact of the programme on the schools involved?

Three case studies were reviewed in the context of the research project (the experience of the school,
students and teachers). In the first case study, the focus of research is the experience that the wider school
community gained from participating in the programme, which is the main subject of this article. An effort
has been made to:
yy identify both quantitatively and qualitatively how the participants understand issues relating to climate
change and energy conservation;
yy identify any changes in terms of knowledge, skills, attitudes and values;
yy develop good practices, strong points but also any obstacles in the programme implementation.
More specifically, the following were used:
yy a questionnaire (https://bit.ly/2XJIV0P) with open-ended and closed-ended questions with the aim to
show what the school experience was, and
yy three (3) semi-structured group interviews/discussions: two were held in primary schools and one in
a secondary school. Students, teachers and school principals participated in these interviews/discussions.
2.1. Designing and using the research tools: analysis presentation
A questionnaire was created so that the experience that the school gained from the programme could be
investigated. The questionnaire comprised of 22 closed and open-ended questions with sub-questions, and
was completed by the teacher groups participating in each school. The answers to the closed-ended questions
were analysed and processed in SPSS22, whereas for those to the open-ended questions, NVivo12 was used.
Descriptive statistics was used for quantitative data, and thematic analysis for qualitative data.
In addition, three semi-structured group interviews were designed and carried out, in which 12 students,
12 teachers and three school principals participated. They were carried out after the programme was com-
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pleted in the schools, and they were recorded on voice recorder. After that, the content was processed and
analysed in NVivo12.
Among the assumptions made in this research are the voluntary participation in the research and the honest manner in which the participants answered the questions. The group interviews were carried out in three
schools, with students, teachers and school principals.
All the results presented below are quantified yields of the qualitative data resulting from their large volume. Only Figures 7, 8 and 9 show answers given in 11 closed-ended questions. At the end of the data analysis
presentation, some key issues are mentioned that emerged from the interviews.
2.2. Research data analysis
A total of 72 schools, 198 teachers (all schools and teachers participating in the programme) and 2,807 students (ten students from each school chosen by their teachers) took part in the research (Figure 1); 25 of the
participating schools had previous experience in climate change and energy conservation issues; 161 energy
teams and 70 energy councils were created.

Figure 1. Individuals and teams participating in the research

During the energy tour, issues concerning heating, lighting, ventilation, and the use of electrical appliances were identified (Figure 2).
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Figure 2. Issues identified during the energy tour

The experience that the students gained from the energy tour around the school premises was assessed
as particularly important, since it raised their awareness and was received with great enthusiasm (Figure 3).
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Figure 3. The students’ experience from the energy tour in the school premises

It turned out that the measurements with the instruments in the suitcases, the creative activities, the
energy tour, the energy-saving practices and programme dissemination, the use of the educational material
provided, the energy inspection, and the eco-code were highly effective (Figure 4).
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Figure 4. Effective activities

Actions more frequently usable on school projects were dissemination practices, heating regulation, use
of eco-code and energy-saving reminders, the correct use of electrical appliances, and practices relating to
ventilation, solar exposure, lighting and energy inspection (Fig. 5).
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Figure 5. Actions usable on school projects

The most popular energy-saving practices were those relating to heating, lighting, ventilation, use of
electrical appliances, and solar exposure (Figures 6, 7, 8).
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Figures 6, 7, 8. Popular energy-saving practices and examples of analysis of sub-categories

Teachers agree that there is a strong link between the programme and the curriculum in most of the answers (Figure 9), while there is always room for improvement in terms of cooperation between schools and
the city of Athens (Figure 10).
cooperation between schools and the
city

link between programme and
curriculum
40

40

30

30

20

20

10

10

0

very
strong

strong

weak

0

very
weak

excellent

good

troubled

absent

Figures 9, 10. The link between the programme, the curriculum and the city of Athens

The overall impression of the programme is very positive, especially in terms of informing students about
energy issues, and will have a positive impact on school energy issues in the future (Figure 11).
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Figure 11. Overall impressions of the programme

The benefits of the programme concern students, teachers, the school, and even parents (Figures 12, 13,
14, 15, 16).

Figures 12, 13, 14, 15, 16. The benefits of participating in the programme
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Among the problems encountered during the implementation of the programme were the time spent on
it, the infrastructure and the cost of its improvement, the requirements of the programme, as well as teachers
who did not participate in the programme (Figs. 17, 18, 19, 20, 21).

Figures 17, 18, 19, 20, 21. The benefits of participating in the programme

Suggestions for improving the programme include the key role of the state, the school equipment, the institutionally based time necessary for designing programmes and projects for all levels of education, the programme extension, support from trained scientific/technical staff, and school/teacher collaboration (Fig. 22).
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Figure 22. Suggestions for improving the programme.
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The main points from the group interviews focus on the following:
yy the positive assessment of the programme, with numerous benefits for both individual participants and
the school
yy the enrichment of the learning process with practices leading to involving and including every individual
yy collaboration
yy the positive assessment of training sessions by the teachers who participated in the programme
yy the significant contribution of the ten-step methodology framework and the well-organised related
activities
yy the moodle, which worked as a kind of portfolio for every school, supported step by step the recording
of the programme actions and the interaction among schools.
Dis cus s ion an d conc lusions
The first research question concerns the impact of the programme’s whole approach on the school community, that is, the contribution of the programme to the participants’ development. Indeed, according to
the teachers who completed the school questionnaire as a group, but also from their statements in the group
interviews, the benefits were multiple for students, teachers, the school in general and parents, although it
seems that in future implementation of the programme, the parents’ degree of involvement is greater. The
participants became familiar with aspects of climate and energy literacy (knowledge and skills, attitudes
and values), raised their awareness and took action on this issue, and adopted energy conservation practices,
and, finally, dissemination practices. The schools were supported in adopting sustainable practices, and the
schools improved both their self-image and their image in the wider local community. The school became a
learning and initiative centre, in order to raise the local community’s awareness of climate change.
The second research question focuses on sustainability. Overall, the programme assessment was positive, and, more particularly, its methodology, equipment and educational material. The key element was the
participation of all those involved in designing an action plan together, implementing it, and evaluating it.
The programme leaves a legacy of developed codes of communication and cooperation, and experience and
expertise after effective practices; and obstacles and difficulties have been identified.
Inside the school, there is collaboration between students, trained teachers and principals, as well as
auxiliary staff. Parents and friends, scientists and professionals in the field of energy are involved through
visits. Actors in the programme and representatives of the state are involved too. The schools participating in
the programme interact via the moodle platform, where ideas and practices are identified and exchanged, as
happens in face-to-face teacher training sessions. All these can support other schools that wish to implement
the programme and deal with other issues.
The research highlighted the identification of common practices and discussion among the participants in primary and secondary education, although their background knowledge is different, as is the programme development framework (energy teams of mixed composition, frequency of implementation activities, specialty teachers).
The need to identify the current condition of school buildings showed that users had little knowledge of the buildings themselves, and their functions as well. It proposed the creation and recording of the energy profile, which is
the strong and weak energy characteristics of all the school buildings. In this way, there will be a database to use, so
that infrastructure and equipment can be improved, mainly by the state, as there is a cost problem.
This paper is only one among others (Ioakimidou, Piliouras, Tsolakos, Kasoutas, 2020; Piliouras, Dimopoulou, Ioakimidou, Tsolakos, 2021) that attempts to cover the spectrum of the impact the programme
on energy consumption and climate change had on various stakeholders. However, this research aims to
stimulate a number of studies on key environmental issues, such as climate change and conservation energy,
since climate and energy literacy is a priority nowadays. It is the first time that such a wide-ranging study
on this issue has been conducted in Greek schools, and one of the few worldwide. The research was done in
the context of a programme that regards a school as a whole organisation that can develop a sustainability
culture, and at the same time as a development framework for all the participants.
176

ISSN 2029-9370. Regional Formation and Development Studies, No. 2 (34)

Acknow ledg ement
Programme and research funding body: European Climate Initiative (EUKI).
Ref er ences
Bodzin, A. (2011). What do eighth-grade students know about energy resources? Paper presented at the 2011 National
Association for Research in Science Teaching (NARST) Annual Meeting. Orlando.
Christidou, V., Koulaidis, V. (1996). Children’s models of the ozone layer and depletion. Research in Science Education,
Vol. 16, No. 4, p. 421–436. Retrieved on 22 April, 2021 from https://link.springer.com/article/10.1007/BF02357453.
DeWaters, J. E. (2011). Energy Literacy and the Broader Impacts of Energy Education among Secondary Students in
New York State. Dissertation of Ph. D. Clarkson University.
Dupigny-Giroux, L. A. L. (2008). Introduction – Climate science literacy: a state of the knowledge overview. Physical
Geography, Vol. 29, p. 483–486.
Flogaiti, E. (2005). Environmental and Sustainability Education. Athens: Ellinika Grammata.
Harrington, J. Jr (2008). Misconceptions: barriers to improved climate literacy. Physical Geography, Vol. 29(6), p. 575–
584. Retrieved on 22 April, 2021 from https://www.tandfonline.com/doi/abs/10.2747/0272-3646.29.6.575
Herrmann-Abell, C. F., Deboer, G. E. (2015). Using Rasch Modeling to Explore Students’ Understanding of Elementary School Ideas About Energy. Paper presented at the NARST Annual Conference. Chicago.
Ioakimidou, V., Piliouras, P., Tsolakos, P., Kasoutas, M. (2020). “Schools open to climate protection and energy saving”: students’ perspective. In I. Vlachos, K. Lembesis (eds.). Proceedings of the 8th Conference of PEEKPE Environmental Education aimed at Sustainability in the era of climate change, 11–13 September, Patras. Retrieved on 22 April, 2021 from
https://8cae4888-c422-468c-8c52-014899adf21b.filesusr.com/ugd/5d0af8_6be652a42874431880af01df4eedf8c4.pdf
Katsenou, C., Flogaitis, E., Liarakou, G. (2013). Exploring pupil participation within a sustainable school. Cambridge
journal of education, Vol. 43(2), p. 243–258. Retrieved on 22 April, 2021 from https://www.tandfonline.com/doi/
full/10.1080/0305764X.2013.774320.
Kopnina, H. (2014). Revisiting education for sustainable development (ESD): Examining anthropocentric bias through
the transition of environmental education to ESD. Sustainable development, Vol. 22(2), p. 73–83. Retrieved on
22 April, 2021 from https://onlinelibrary.wiley.com/doi/10.1002/sd.529
Leicht, A., Heiss, J., Byun, W. J. (2018). Issues and trends in Education for Sustainable Development, Vol. 5. UNESCO
Publishing.
Maibach, E. (2008). Editorial, special issue on climate change communication. International Journal of Sustainability Communication, June [online]. Retrieved on 13 March 2010 from http://www.ijsc-online-online.org| IJSC 3(2008), p. 2–4
McCaffrey, M. S., Buhr, S. (2008). Clarifying climate confusion: Addressing systemic holes, cognitive gaps and misconceptions through climate literacy. Physical Geography, Vol. 29(6), p. 512–528. Retrieved on 22 April, 2021
from https://www.tandfonline.com/doi/abs/10.2747/0272-3646.29.6.512.
Moore, M., O’Leary, P., Sinnott, D., O’Connor, J. R. (2019). Extending communities of practice: a partnership model
for sustainable schools. Environment, Development and Sustainability, Vol. 21(4), p. 1745–1762. Retrieved on 22
April, 2021 from https://link.springer.com/article/10.1007/s10668-018-0101-7
Piliouras, P., Dimopoulou, M., Ioakimidou, V., Tsolakos, P. (2021). Results of the programme “Schools open to climate
protection and energy saving”: The perspective of teachers. Proceedings of the 11th Panhellenic Conference entitled
The Natural Sciences in Preschool Education: Mapping the New Twenty Years of Research and Teaching Practice,
Ioannina 6, 7 & 8 November (to be published).
Rickinson, M., Hall, M., Reid, A. (2016). Sustainable schools programmes: what influence on schools and how do we
know? Environmental Education Research, Vol. 22(3), p. 360–389. Retrieved on 22 April, 2021 from https://www.
tandfonline.com/doi/abs/10.1080/13504622.2015.1077505.
Robson, C. (2007). Η έρευνα του πραγματικού κόσμου. Αθήνα: Gutenberg.
Selby, D., Kagawa, F. (2013). Climate change in the classroom: UNESCO course for secondary teachers on climate change
education for sustainable development. Paris, France: United Nations Educational, Scientific and Cultural Organization.
Shepardson, D. P., Choi, S., Niyogi, D., Charusombat, U. (2009). Seventh grade students’ mental models of the greenhouse effect. Environmental Education Research, Vol. 15(5), p. 549–570. Retrieved on 22 April, 2021 from https://
www.tandfonline.com/doi/abs/10.1080/13504620903564549.
UNESCO. (2005). United Nations Decade of Education for Sustainable Development (2005–2014): International Implementation Scheme. Paris: UNESCO.
United Nations Educational, Scientific and Cultural Organization (UNESCO). (2016). UNESCO Associated Schools.
Getting Climate-Ready: A Guide for Schools on Climate Action. Paris. Retrieved on January, 2017 from http://unesdoc.unesco.org/images/0024/002467/246740e.pdf

177

Panagiotis Piliouras, Vasiliki Ioakimidou, Maria Dimopoulou, Pantelis Tsolakos, Katerina Plakitsi
Open Schools for Climate Protection and Energy Conservation Programme: The School’s Perspective

Warner, B. P., Elser, M. (2014). How do sustainable schools integrate sustainability education? An assessment of certified sustainable K–12 schools in the United States. The Journal of Environmental Education, Vol. 46(1), p. 1–22.
Retrieved on January, 2017 from https://www.tandfonline.com/doi/abs/10.1080/00958964.2014.953020
Zografakis, N., Menegaki, A. N., Tsagarakis, K. P. (2008). Effective education for energy efficiency. Energy Policy,
Vol. 36(8), p. 3226–3232. Retrieved on January, 2017 from https://www.sciencedirect.com/science/article/abs/pii/
S0301421508002024.

ATVIR O S M O K Y K L O S K LIMAT O AP S A U G O S IR ENERGI J O S
TA U PYM O PR O GRAMA : M O K Y K L O S PER S PE K TYVA
Panagiotis Piliouras, Vasiliki Ioakimidou, Maria Dimopoulou, Pantelis Tsolakos, Katerina Plakitsi
Edukacinės politikos institutas, Atvirasis Graikijos universitetas, Graikijos Švietimo ministerija, Joaninos
universitetas (Graikija)
S a ntr auka
Vykdant „Atviros mokyklos klimato apsaugos ir energijos taupymo“ (2017–19, Berlynas-Atėnai) programą, sukurtas ir atliktas vertinimo tyrimas, taikant mišrius kokybinių ir kiekybinių duomenų rinkimo, analizės
ir naudojimo metodus, siekiant išsiaiškinti, ar dalyvavimas programoje buvo naudingas studentams, mokytojams ir apskritai mokyklų bendruomenėms. Tyrime dalyvavo 72 mokyklos, 198 mokytojai (visos mokyklos
ir visi programoje dalyvaujantys mokytojai), 2807 mokiniai (po 10 mokinių iš kiekvienos mokyklos). Kiekybinių (SPSS 22 versija) ir kokybinių duomenų teminei analizei (NVivo12) taikyta aprašomoji statistika.
Mokyklai naudingas buvo dalyvių supažindinimas su klimato ir energetinio raštingumo aspektais, siekiant
jų sąmoningumo bei atitinkamo veikimo, taikant energijos taupymo ir sklaidos praktiką. Nauda studentams,
mokytojams, apskritai mokyklai ir tėvams įvairi. Laikytasi nuomonės, kad mokyklos taiko tvarią praktiką ir
tobulina savo įvaizdį vietos bendruomenėje ir plačiau.
Atlikus tyrimą pabrėžta įprasto pradinio ir vidurinio ugdymo dalyvių praktikos ir galimybių diskutuoti būtinybė, net jei moksleivių žinios nuo mokyklos programų skiriasi. Skatinimas nustatyti esamą mokyklos pastatų būklę
atskleidė, kad vartotojai apie pačius pastatus ir jų funkcijas mažai ką žino, tad siūloma parengti visų mokyklos
pastatų energines charakteristikas. Taip bus galima panaudoti duomenų bazę, siekiant pagerinti infrastruktūrą, diegti
naujesnę įrangą daugiausia valstybės lėšomis, nes pačioms mokykloms lėšų trūksta.
Mokykla tapo mokymosi ir apskritai švietimo centru, siekiant informuoti vietos bendruomenę apie klimato pokyčius. Tyrimas atliktas vykdant programą, kurioje mokykla vertinama kaip organizacija, galinti plėtoti
tvarumo kultūrą, kartu ugdyti programos dalyvius.
PAGRINDINIAI ŽODŽIAI: klimato ir energetinis raštingumas, švietimas klimato kaitos klausimais,
energijos taupymo praktika, mokyklos padalinys, programos vertinimas.
JEL KLASIFIKACIJA: Q56, Q54, Q49, Q4, Q2.
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