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On the way out of Poverty: Action through participatory
methods to meet the right of living in sustainability

Katerina Plakitsi®, Eleni Kolokouri’, Athina Kornelaki®

Abstract: This paper is grounded on the project EPOQUE which trains prospective teachers,
scientists and engineers through an environmental portfolio ready to be integrated into the
university syllabuses. In this sense, the loannina @fise researching group developed a
workshop on poverty and sustainability following an expansive learning cycle. The main
purpose of the workshop was to create appropriate settings for teachers and students to deal
with issues of poverty and sustainability through participatory methods. During the
implementation of the workshop forum theatre was used as a tool in order to involve
participants in actions of change. The participants had to deal with three issues in their groups
such as poverty and immigration, social justice and poverty and facing poverty in our
everyday lives. The forum theatre episodes have been videotaped and we conducted a video
analysis with emphasis on the interactions as well as the formation of rules and the moments
of change in the activity systems. The preliminary results show how the forum theatre within
the context of an expansive cycle can be a fruitful transformative activity for teachers training
on issues of poverty and sustainability.

Key-words: poverty, sustainability, expansive cycle, forum theatre.

KatamoAéunon tng prwyeLag: Apacn HECA OO CUMETOXLKEG SLASLKACLEG yLa TNV
agwdpopo avantuén

K. MAakiton, E. Kohokoupn, A. Kopvehdakn

MepiAnyn: H napovoa epyacia Baoiotnke oto mpoypauua EPOQUE, éva meptBaAlovtiko
XOPTOQUAGKLO YL TNV TTOLOTNTA OTNV TIAVETILOTNULAKN EKTTAIOEUOCN TO OMOI0 AVTATTOKPIVETAL
OTNV QVAyKn TNG KATAPTIONG TwV UEAAOVTIKWY EMOYYEAUATIWV KoL TIPOTEIVEL TEOOEPA
padnuara ylo EVOWUATWor oTo MPOYPAUUA OTToUSWY TWV MAVENLOTHUIWVY. STO TAioL0 aUTo,
n epeuvntikn ouada @fise group tou Mavemniotnuiov lwavvivwy cxedlaoce Eva epyaoctnplo Ue
Ueua ™ Qrwyeta kat tnv Astpopia akodovBwvtag th uedobdoloyia Tou emektaTikoU KUKAOU
uadnong. Baolkoc okomog Tou epyaotnpiou gival n dnulovpyia puadnotakov neptBailovrog
UECQ OTO OTOi0 Ol CUULETEYOVTEC Va €lval g€ Yéon va SLaYEIPLOTOUV TNV KATATIOAEUNTN TNG
QPTWYELAC UECH OTO OUUUETOXIKEC Oladikaoisc. Q¢ Baolko epyadeio Ekppoong
xpnowonot9nke n TEYVIKN TOU TEATPOU TOU KATATILECUEVOU, N OTTOlal UTTOPEL Vo EMIPEPEL
aAdayn oe Suoueveic cuvBnkeg. Ta FEuata Ta omoia PAYUATEUTNKAY Ol CUUUETEXOVTEC NTAV
N QTWYELX KoL UETAVAOTEUOT, 1] KOWWVIKN SIKOLOCUVN KOL (PTWYELA KAL 1) QVTIUETWITLON TNG
QTWYELAC oTNV Kavnueptvh {wn. ZTLULOTUTIO ato TO EpYaOTHpLlo BLvteookomnOnkav Kot n
avaAuon, n onola Bpioketal oe €E€ALEN, Sivel Eupaon otic daAAnAenidpdoeis Twy ouadwy, otn
SLaUOPPWON TWV KAVOVWY Kadwe Kal oTi¢ UETABOAEG oTo oUuoTnua SpactnpLOTNTAG KAUE
ouadag. Ta mpwta omoteAéouata ua¢ Oeiyvouv ot n uédodo¢ tou UVedtpou TOU
katarieouevou ouuBaldel otn Stoayeipion INTNUATWY O OYEon LE TN QTWXELX KoL THV
aclpopia evw MapdAAnAa 0 EMEKTATIKOC KUKAOG Uadnaong mpoopepet eupL nebio avaluong
KalL avaotoyaouou.
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NEEeig-KAELSLA:  QTW)ELQ, Qclpopia, EMEKTATIKOG KUkAo¢ uadnong Jcatpo Ttou
KOTOTTLECUEVOU.

Introduction

This paper is grounded on the project EPOQUE (http://www.epoque-project.eu/) which
trains prospective teachers, scientists and engineers through an environmental portfolio
ready to be integrated into the university syllabuses. Within this frame, six different
institutions worked on the creation of a new generation of scientists who will be able to
contribute to the sustainable development of various types of organizations. Apart from the
formal partners there are many associated partners linked to the project like regional
principals, financial agents as commerce, environmental oriented NGOs and, finally, green
schools networks.

The objective of the project was to prepare a new generation of professionals working
in the field of sustainability and support them to integrate scientific and humanistic
knowledge. Furthermore, it aimed to change the European policies about the connection of
higher education and adult learning. In this sense, the partners developed a set of four
university courses along with the accompanying materials as well as an e-learning platform
through which the courses were available to all the target groups, comparative studies,
teaching manuals and an Energy Management Systems (EnMS) for schools. The EPOQUE
project was built on the ERASMUS INTENSIVE PROGRAM ‘LIGHT’ carried out at the
coordinating institution (University of loannina) for three successive years. Due to the
previous experience, the project had a great impact to the regional development using
tertiary education as a vehicle to achieve the Epirus regional priorities for convergence.

Following the basic norms of the first course of the EPOQUE project about participating
methods in sustainable management of natural resources the loannina @fise researching
group developed a workshop on Poverty and Sustainability following an expansive learning
cycle (Engestrom & Sannino, 2010). The research interests of the group concern transferring
Cultural Historical Activity Theory (CHAT) into the fields of science education. As it is
combined with other relevant case studies, it finally aims to validate CHAT as an evaluation
tool of scientific activities in different learning environments and institutions, such as in the
university laboratory, in the school classroom, in a museum or science centre etc.

Activity theory originated in the classical German philosophy (from Kant to Hegel), in
the writings of Marx and Engels, and in the Russian studies in psychology of Vygotsky,
Leont'ev, and Luria. The cultural- historical approach of the theory was expanded, organized
and increasingly used to create contemporary research environments (Engestréom, 2001).

The socio-cultural frame of Activity theory provides a context of human activity and
links the individual to the social level (Engestrom, 1999). The unit of analysis is the activity
which includes the person or group who is acting towards an object, following certain rules
and the dynamic relationships that develop within the activity system (Engestrom, 1999,
Barab et al, 2003). An activity system studies both the interpersonal and intrapersonal level
of actions as well as the community (Engestrom, 1987 & Leontiev, 1981).

The activity takes place in different levels that are not necessarily successive (Bertelsen
& Bodkaer, 2003). Under the prism of CHAT learning involves a qualitative change of actions
that may take place when people participate in meaningful cultural activities and receive
scaffolding for improving of actions towards an inspiring object into the whole activity
system. Within this frame, learning activities are connected with real problems and the
consequences of different approaches and aim to develop competences in education that
involves people as citizens.
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Rationale and Purpose

Despite the immense technological advances and progress in many sectors of life in the 21st
century billions of people all over the world continue to live in poverty and are denied a life
of dignity. The inequalities that rise within and among countries as well as the enormous
disparities of opportunity, wealth and power cause many people to lead an impoverished
way of life. Apart from statistics about hunger, homelessness or low incomes, poverty is a
state of life that affects all of humanity. In this sense, it is a complicated issue with multiple
dimensions varying from economic standards and income levels to lack of basic human
necessities, such as food, water, shelter, and education.

Oxfam (https://www.oxfam.org/) provides a list of facts about global poverty that
raises concern about the issue and calls for immediate action and programs that provide
sustainable solutions to extreme poverty. Furthermore, the 2030 Agenda for Sustainable
Development of the United Nations Summit (http://www.un.org/sustainabledevelopment/
development-agenda/) aims to the eradication of hunger and poverty by 2030 and to
establish a life of dignity and equality in a healthy environment. According to the agenda, the
foundation to improve people’s lives and sustainable development is achieving a quality
education at all levels. Basic literacy skills and access to life-long learning opportunities will
help people to obtain life skills and gain opportunities to participate actively in society.

Towards this direction, the @fise research group as member of the academic
community undertook the role of increasing the awareness about the impact of poverty in
education. It is our belief that Science Education can lead to sustainable development and
environmental awareness which are vital for the contemporary world (Kolokouri & Plakitsi,
2013). Thus, we invest on the socio-cultural background of the citizen that will learn science,
develop a positive attitude towards nature and the environment and also contribute to
reducing poverty and achieving sustainable development.

The main purpose of the workshop that was developed about poverty was to create
appropriate settings for teachers and students to deal with issues of poverty and
sustainability through participatory methods. Furthermore, it intended to equip participants
with the appropriate tools to deal with issues of education towards sustainable development.
Within the CHAT framework emphasis was put on the interactions that take place during the
implementations of the workshop as well as the formation of rules and the moments of
change in the activity systems. Collaboration of the participants in groups was planned under
the perspective of creating dynamic activity systems in which the participants, the
institutions, the methods, the tools, the objects are connected in a cultural, historical and
social process.

Development of the workshop

The workshop has been tested in three different settings. First it was a regional teachers
training workshop on poverty in the current times of crisis. Then a second cycle was at the
Staffordshire University with a European community of teachers. The third cycle occurred
during the International Congress at the University of loannina. In each case, the participants
worked throughout the workshop in seven steps:

Step 1 (5-10 min): There was a short presentation of the topic which concerned the
dimensions of poverty issues around the world, the methodology of the workshop and
several questions that the participants would have to discuss in their groups . The @fise
group posed the following general questions on the issue of poverty:

e Can people in the developed world help to eliminate global poverty? Do they have an
obligation to do so?

e If not, why not? If so, why? And what would those obligations look like?
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e What prevents us from preventing global poverty?

o  Will elimination of poverty lead to changes in school reality?

Step 2 (20 min): a. The participants were divided in three groups with the aid of
flashcards and there was an icebreaker activity in which they shared information about
attitudes by answering the questions ‘What is the attitude you like/dislike in a person?
Provide only one word’.

b. The participants had to deal with three issues in their groups so each group received
an envelope with material about the following issues:

e Poverty and immigration
e Social justice and poverty
e Facing poverty in our everyday lives

b. After looking through the material each group had to discuss and find research
guestions regarding their issue of poverty.

Step 3(10 min): Each group voted in order to choose the most interesting research
guestion and wrote it down in a post-it paper.

Step 4 (Collaborative group work, 45-50 min): Each group had to create a scenario and
prepare a role-play connected with the issue of poverty they were dealing with. Each person
in the group would play a role. The scenario could describe a problematic situation or a need
state and provide the reasons, the consequences and possible solutions. The group could use
the information they had been given about the issue and moreover connect the scenario with
the general questions of the first presentation as well as with the research question of their
group.

Step 5 (10 min): Each group acted on a performance of a forum theatre which showed
a problem/situation on their issue of poverty. Each group could offer possible solutions for
changing the series of events.

Step 6 (10 min): The performance was then repeated. At any time, anyone of the
audience could out ‘freeze’, come up on stage and take the place of the protagonist in order
to change the series of events. They could alternatively play characters that would be able to
support other characters that wish to change. When calling out ‘freeze’ they could offer ideas
for change to the group of actors who would then perform the suggestions. During the whole
procedure there was always a person for support who acted as a mediator or facilitator.

Step 7 (10 min): The workshop closed with participants in a circle, relaxing, taking off
any roles they undertook in the forum theatre and discharging any negative feelings they
might have experienced.

Methodology

The methodology of this workshop is based on the expansive cycle of Engestrom (figure 1),
which satisfactorily interprets the strategic learning actions and corresponding
contradictions, in expansive learning. According to Engestrém & Sannino (2010), expansive
learning is a theory that puts the priority on communities as learners who create and
transform culture and finally form theoretical concepts. Through collective activity that
involves change, learners construct new knowledge and put it in practice in new situations.
The series of learning activities in an expansive cycle (Engestrom 1999), which are used in this
workshop, are:
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Questioning: Participants investigate about certain aspects of accepted practice and
existing knowledge on the issue of poverty. Furthermore, they discuss about the
development of classroom activities and strategies concerning poverty.

Analyzing the situation: This part includes the analysis and comprehension of poverty
situations and the use of tools in order to deal with them. Participants may move further to
the symbolic and practical transformation of the state in order to discover the causes or
illustrative mechanisms.

Modeling: Formation of newly explanatory relationship in a receptive and concrete
model. This concerns the design and the development of the workshop.

Examining the new model: Implementation, operation and experimentation with this
model so that the potentials, capabilities and limitations can be brought out.

Implementing the model: Implementation of the model in different settings, practical
applications, enrichment and conceptual extensions so that the model can be put to practice.

Reflecting and evaluating: Process evaluation and final acceptance in a new, stable
form of practice.

Consolidating the new practice: Final design of the workshop and choice of appropriate
tools in order to deal with poverty situations in different educational settings and future
implications.

The analysis of the activity theory and the development of the expansive learning by
Engestrom offer a new methodology to organized learning towards the development and
organization of new teaching practices. Within this theoretical framework, the learners’
context is associated with the implementation of new didactic strategies and evaluation
processes which bring forward innovative aspects of science and a new mentality about
teaching and learning.

1. Questioning

N

\,
-

7. Consolidating

the new practise 2A. Historical analysis

2B. Actual-empenical analysis

6. Reflectionon

the process 3. Modeling the
new solution
R
N "4

4. Exomining the

S. Implementing new model

the new model

Figure 1: The cycle of expansive learning (Engestrom & Sannino, 2010)

During the implementation of the workshop forum theatre was used as a tool in order
to involve participants in actions of change. According to the methodology of Augusto Boal
for forum theatre (Boal, 2002) there is a powerful interaction between the actors and the
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audience that he calls spect-actors. The audience can suggest different actions for the
characters to carry out or even take their place in the forum and make an attempt to change
the outcome of what they are seeing.

In this attempt the spect-actor steps onto the stage in order to change an oppressive
situation imposed by the scenario which may be at some point connected with lived
experience of a particular social problem (Dwyer, 2004). The groups of the participants of this
workshop were encouraged to build characters in accordance with their scenarios and
moreover with personal characteristics of real persons such as name, age, family background,
emotional state and relationship with other characters.

The scenario construction involved a complex problem connected with poverty and in
most cases with a high probability of significant change. The scenarios that were developed
within the groups concerned poverty issues such as children dropping out of school because
of poverty, smuggling of people seeking for a better future, excessive use of pesticides
because of ignorance of farmers, bullying in the school yard. Thus, the main applications of
these cases were to motivate change and decision-making, to offer alternative solutions for
future development, to build action networks within the group and finally to resolve the
particular oppression topic of each case.

Before performing the groups of the participants went through a rehearsal process in
which they discussed their stories, they created an outline of their performance and they
chose roles. At the time of the intervention during the second performance of each group
anyone of the audience who wished to become a spect-actor came up on stage after calling
out ‘freeze’ and took the place of one of the characters and tried to create a positive solution
to the problem. No physical interventions occurred at any case and at the end of each
performance there was a short discussion of the facilitator and the actors as well as with the
audience.

Data process

The Nvivo 9 QDA (Qualitative Data Analysis) research software has been used in this study to
code and analyze all collected data. The analysis, which is in progress, includes videos of the
forum theatre performances, photos, small extracts of the discussions with the participants
and evaluation questionnaires of the project. The Nvivo 9 software has been used to classify,
sort and arrange the collected data and examine the relationships as well as combine analysis
with the theoretical framework of CHAT. The preliminary results show how the forum theatre
within the context of an expansive cycle can be a fruitful transformative activity for teachers
training on issues of poverty and sustainability.

During the implementation of the workshop with the different scenarios that were
constructed within the groups, the units of analysis were the activity systems and the
different levels of interaction within and between them. All the activity systems involved
multiple participants who worked to achieve common objectives, considering scientific
knowledge as cultural, historical and social process and using meditative and analyzing tools.
Furthermore, internal and external contradictions within and between the activity systems
lead to the evolution as well as change of interactions between mediations which affect all
the activity systems in multiple ways. In this sense, participants share collective experiences
and efforts which are necessary to bring change to oppressive situations through practice
(Stetsenko, 2010).

In the illustrations below (Illustrations 1, 2, 3, 4) we can see the results of collective
activity through which the groups of participants chose the most significant research
guestions of the issue of poverty within their group:

ISSUE 58 SCIENCE EDUCATION: RESEARCH & PRAXIS E



On the way out of Poverty: Action through participatory methods to meet the right of living in sustainability

lllustrations 1, 2, 3, 4: research questions

In the following table there is an extract of the video analysis of the forum theatre
process and the interpretation within the frame of CHAT theory. The scenario concerns a case
of bullying that takes place during the break in the school yard where a girl (Millie) grasps the

headphones and the food from one of her classmates (Giannis).

Sub-triangles connected

Evolution within the activity

Video extracts of the forum

Community (production)

helps to activate and involve
subject in the activity, and to
create rules within the
group. The rules are set
within the community and
play an important role in the
activity system.

with interactive systems systems theatre process
and functions
1. Subject - Rules - The interactive system 1. Hey give it to me and

that!!!

3. Millie grasped Giannis
headphones and food 4. By
force, nasty?

3. Yes

4. Thank you, | will call
both mums
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1. Subject - Rules -
Community (production)

Community is expanded in
order to reach the object

1. Are you aware of the
problem?...

and find solution in the 2.1 am not able to provide
2. Community - Division oppressive situation. her lunch, let alone the
of Labor -  Object headphones...
(exchange) 1. Is there anything we can
do to help?
1. Subject - Rules - Expansion of the 1. Are you aware of the
Community (distribution) community supports | problem?

collaboration and exchange
of views within the group.
Furthermore, different types
of interactions take place
within the community.

2. No

3. Yes, your daughter...
(describes the incident). Why
don’t you buy ...

4. Freeze!

Rules -
(production,

1. Tool -
Community
distribution)

Change happens by using
different types of argument
in a more dialectical way

1. Please | would like to
ask for help... but | didn't
dare

2. Has this been happening
for a long time?

1. Yes, | know...I would
really like to ask for school
support.. 2. We can discuss
on that direction..

Table 1: CHAT Interpretation of the video analysis

Discussion

Following an expansive cycle of learning in the design of this workshop contributes to a
growing interest of CHAT-based education research. Within the CHAT frame, actions of
learning are considered as a process of internalization from the society to the individual. The
actions within an activity system which are directed towards an object with the tools, rules
and division of labor can be connected with the societal needs and even with the entire
civilization of the learners. The contradictions that arise generate the whole system and lead
to transforming functions of the system. Learning is an on-going process which is affected by
societal conditions while aims and goals can be modified according to current circumstances
and learners’ interest.

Within the activity systems of the groups there were production and consumption
elements at the same time which in fact generated the whole system. This co-existence of
production and consumption at the same time created a need state for new production.
While constructing the scenarios societal needs and personal experience had to be attuned
within the groups which followed a mode of production, consumption, distribution and
exchange and managed to act in a way that the societal needs were met.

It seems that poverty scenarios that were developed within the groups were creative
crises (Blunden, 2014) in which the impossible situations were made possible in the forum
theatre interventions in such a way that the crises were resolved when spect-actors created
new selves of the characters. This way, the participants resolved problems connected with
issues of poverty through a collaborative inquiry using experience from real-life situations.
During the forum theatre performances participants were extremely dialectical. When they
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took up a role as a spect-actor who wanted to break the oppression they felt about the
situation, they tried to provide counter-arguments or counteractions in order to resolve the
problem. What is important in this process (Boal, 2002) is to achieve a successful debate
rather than an instant solution as through discussion spect-actors are involved in
transformative skills that strengthen their ability to resolve complex problems in the future.

In this sense, participants of the workshop experienced a great strength of CHAT which
is collaborative learning as well as an interdisciplinary procedure with strong connections to
society. Combined with other activities derived from the EPOQUE project, this workshop can
form an expansive teachers learning cycle to meet the current European challenges of the
21st century. Furthermore, working with participatory methods increases learners’
awareness about collaborating in common projects to promote social change towards a
sustainable development.
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Bridging environmental education across disciplines

Jarkko Lampiselkd®, Noora Kivikko®

Abstract: Five Finnish university departments were compared the way in which environmental
education is organised in their teacher training programmes. The data pool comprised of the
curricula of teacher training programs and professors’ and lecturers’ replies to questionnaire.
Inductive content analysis revealed that environmental issues are taken into consideration
only superficially in all partner universities’. Some successful measures have been made in
Helsinki and Turku, however, more thorough actions are needed. The exemplary
arrangements in Helsinki University’s HENVI centre may be taken as a model for a swift and
systematic reorientation of environmental education issues at partner universities.

Keywords: Science education, teacher training, scholars’ conceptions.

H NepBardovtiki Eknaidsuon wg yépupa SLadopeTIKWV EMOTNUOVIKWVY TTESLWV
Jarkko Lampiselkd, Noora Kivikko

MepiAnyn: e névte IVAavOIKA MAVETIOTNULOKA TURUATA EYLVE avalTNON OE OXEON LE TOV
TPOTTO mou &ival opyavwuévn n meplBalAovtikn eknaibevon oTa MPOYPAUUATA KATAPTIONG
Twv eknaldevtikwy. Ta bebouéva aviAnOnkav amd To TPOYPAUUATA OMOUSWV TwV
TIPOYPOAUUATWY KATAPTIONC TWV EKTTALOEUTIKWY KOl QIO TO EPWTNUATOAOYLY TTOU QITAVTHOAV
KaOnyntéc ko AEkTopeg. H emaywylkn avaAucn Tou TEpLlEYOuEVoU EOelée OTL TAl
nieptBardovrika (ntriuata AauBavovtal Unown LOVOo EMIQAVELXKA O OAa T ouvepyaloueva
aveniotnuLe. QoTtooo, TAPd T OPLOUEVH ETUTUXNUEVO UETPA TTOU onuetwdnkav oto EAcivki
kot To TOUPKOU, amaUTOUVTAL TTIEPLOCOTEPO EUTTEPIOTATWUEVEC OSPAOELS. Ol UMTOSEIYUATIKEG
Stataéeic oto lMepiBaAdovtiko kévipo HENVI tou lMavemiotnuiov tou EAcivki umopei va
An@doUv w¢ mPOTUMOo yla VAV QUECO KoL CUCTNUATIKO TPOTTO EMAVATTPOCAVATOALGUOU TNG
nieptBaAdovrikng eknaideuong ota cuvePyalOUEVA TAVETILOTHLULA.

Né€elc KAebia: emiotnuovikn eKmaideUOn, KATAPTION EKMALOEUTIKWY, ovTANYELS
akadnuaikwv.

Introduction

Environmental topics are included in the curricula of universities but there is still a lot of steps
to be made to connect information to awareness of sustainable future (Ardoin, Clark, &
Kelsey, 2013; United Nations Educational, Scientific and Cultural Organization, 2013;
Gonzalez-Gaudiano, 2005). In high energy sectors such as buildings, manufacturing, energy
conversion and transport has the significant potential for reducing consumption.
Consequently, environmental education has become a cross-disciplinary challenge; the
curricula should aim both to encourage multidisciplinary research and interdisciplinary action
that may lead to deeper theoretical approaches, to deeper content knowledge. Moreover
universities’ and corporate partnerships’ should have common goals in environmental issues,
and therefore there is ongoing need to modernise curricula in all education levels to promote
sustainable development (Keen, Brown, & Dyball, 2005).

1 University of Helsinki, Department of Teacher Education
Corresponding author: Jarkko Lampiselka, E-mail: jarkko.lampiselka@helsinki.fi
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Bridging environmental education across disciplines

The Epoque project promotes a sustainable enrichment of the future curricula
provided from the Universities in the sectors of Sciences and Engineering. This task will be
direct through the development of an environmental portfolio. This portfolio can be
implemented in the current courses and knowledge provided. This portfolio creates a
generation of green professionals in the context of higher education modernisation agenda
connected to SMEs and enterprises. They will contribute to the sustainable development in
all organization levels and this environmental portfolio aims to it. The project involves
partners through the Europe from North to South and is based on a transfer of know-how
and good practices between partners.

The objective of the Epoque project was to bring out the gaps in the contemporary
University curricula in terms of the knowledge and skills that are fostered through them,
while on the other hand highlight the importance for the inclusion of Environmental issues,
across the different disciplines. In specific, the partners in the project aims at identifying the
trends in the curricula of the participating countries and highlight the importance for
including issues related to the environment, the sustainable usage of natural resources and
especially how energy can be managed.

We believe that teachers are the real driving force behind educational change in
schools and in society. Moreover, the teacher should be an organiser, guide and adviser for
the students in his or her development and quest for knowledge. However, recent
investigations have shown that the way sciences is taught in schools is not optimal and needs
improvement (e.g. Black & Atkin, 1996; Monk & Osborne, 2000; Bloom & Davis, 2001;
Sjgberg, 2003; Organisation for Economic Cooperation and Development, 2008). It has been
documented that it is common for students to lose interest in, and to develop negative
attitudes to sciences, resulting in declining enrolment in tertiary studies. . Without solid
knowledge in sciences, the students are apt to interpret their observations and other forms
of new information, such as climate change, air pollution, or chemical waste disposal, in
terms of their previous knowledge rather than in terms of its own scientific context.

In the process of setting objectives for common model of environmental education in
partner countries of the Epoque project, the goals, contents, procedures and tasks in the
curricula in the participating countries need to be analysed. In theoretical level, the analysis
process can be viewed in the light of the Goodson’s (1994; 1998) curriculum studies.
According these studies, curriculum supports the embedded power relationships and
informal institutional forces of particular educational environment. The debate about the role
and status of curricula could refer to conflict between disciplines and status, resources and
territory. Therefore we need evaluate the current practice not only from university level
teachers’ perspective, but as well intended users, i.e. school teachers’ and students’, point of
view.

The activity in Epoque project aims at providing a solid basis for the development of set
of courses of environmental education. To achieve that the partners undertook a desk
research to identify the extent to which environmental issues are being included in the
university curricula in the participating countries. The study questions were as follows:

1. To what extent the environmental issues are included in the teacher training curriculum?

2. To what extent the environmental issues are available in the courses?

3. How important the professors and lecturers regard the implementation of environmental
topics in their own teaching

4. To what extent these implementations are included in the curriculum?

Also opinions of the study targets about the labour market sensitiveness of
environmental issues were considered.
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Method

We conducted an internal and external desk research. Desk research makes use of
existing resources, such as, internet databases and statistical publications. Internal desk
research involved research done inside the Helsinki University and collecting relevant
information, the external desk research outside the Helsinki University.

The class teacher education programmes are offered in 14 locations in Finland of which
class teacher programmes are offered in 11 places: Helsinki, Joensuu, Jyvaskyla, Kokkola,
Oulu, Rauma, Rovaniemi, Savonlinna, Tampere, Turku and Vaasa. Kokkola is part of the
University of Jyvaskyld consortium, Joensuuu and Savonlinna are part of the University of
Eastern Finland consortium, Rauma is part University of Turku consortium and Vaasa is part
of Abo Academi consortium. Hence, altogether eight universities offer education in class
teacher programme. In 2010, altogether 12 589 students applied to class teacher
programmes nationwide and 735 students enrolled the studies (Opetus- ja
kulttuuriministerié, 2011). Our data pool comprised of five of these eight universities:
Helsinki, Joensuu, Jyvaskyld, Tampere and Turku. These universities were selected based on
their availability on that time. We contacted the head of the department of each previously
mentioned eight universities and five of them replied. We asked the head of the department
to distribute the questionnaire to their personnel. Sample size was regarded representative,
because these five universities represents 68% of the applicants (8506 out of 12 589) and
56% of the enrolled students (413 out of 735). The analysis was targeted on the study
programmes and on the teaching staff in these programmes.

In curricula analysis, we searched for the following keywords: environment,
environmental portfolio, green technology, sustainable development, renewable energy
sources, retrofitting in the title/syllabus/learning outcomes of each programme. If these
concepts were not found, we searched for the concept of the sustainable future. The analysis
was targeted on master level teacher training programmes.

We also paid special attention to the HENVI-centre that operates in the University of
Helsinki. Among other things, the HENVI-centre offers didactically oriented environmental
studies for the students of the class teachers’ programme. Moreover, the HENVI-centre was
included in the analysis because it was introduced in the project proposal as one of the
existing models how to organise environmental education in the university that could support
interdisciplinary learning. The analysis was targeted on the curriculum plan of the HENVI-
centre.

Researchers of the study read, independently, the curricula several times and
conducted initial categorisation following the principles of inductive content analysis (Patton,
2002). They discussed the initial categories and read responses again to have consensus of
the categorisation as an interpretation of aims, contents, methods, organizational aspects
and tasks mentioned in the curriculum. Responses thus lent themselves to examination
through the methods of triangulation and data saturation (Denzin & Lincoln, 2011). Of
course, the methods were mutually overlapping and interrelated, but these were the prime
approaches of the analyses.

The questionnaire was targeted to professors, lecturers and to other scholars relevant
to these job positions. Altogether 29 scholars replied to the questionnaire. From the staff of
universities were asked their position, responsible status, opinions about labor marked, the
implementation of environmental issues in their courses and interest of include new
environmental topics to curricula. With these questions the researchers wanted to find out is
there knowledge, understanding and will to implement environmental issues in their
teaching.
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The steps of the material gathering

1. Head of the teacher training programme in each university were contacted and asked to
send their teacher training programmes.

2. The questionnaire about environmental issues was targeted to university professors and
lecturers.

3. The teacher training programmes were analysed. Inductive content analysis (Patton,
2002) was used to analyse the curricula.

4. The responses to the questionnaire were analysed. Inductive content analysis (Patton,
2002) was used to analyse the written responses.

5. The phases 1 to 4 were made in parallel

6. Conclusions were made based on material analysis.

Results

Curricula analysis

The curricula analyses are based on the official documents of the participating
institutions. (“Curricula Guides 2014-2015, University of Tampere,” n.d.; “Curriculum plans
2014-2017, University of Jyvaskyld”, n.d.; “Flamma: University of Helsinki Intranet,” n.d.;
“Opetusohjelma, Jyvasykylan yliopisto,” n.d.; “Opinto-opas, Turun yliopisto,” n.d.;; Peltopers,
2015).

Firstly, there is no one single common curriculum of teacher training to all universities
in Finland. On the contrary, each university has legitimate privilege to define their own
curriculum and study plans. Moreover, there is no one single document that could be
regarded as faculty level curriculum in any Finnish university. The best match of a document
or compile of documents that could be regarded as curricula are set on department level.

Typically, university curricula were comprised of two documents: the one that sets the
framework for teaching and learning and the other that sets the framework for study plan, ie.
how and where the teaching of the particular course is actually carried out. However, none of
these documents were identical to for example to Finnish National Core Curriculum for
Comprehensive School. From this point onwards we refer to these university level
documents, one or many, as the curriculum of the particular department even though we
acknowledge the limitation and robustness of the decision of this kind.

The analysis showed that typically the environmental topics were present in the
courses of didactics of natural sciences, such as, the biology didactics course. In the University
of Eastern Finland include sustainable development in nutrition and food systems in their
curriculum of master of education degree programme and in the courses of subject specific
didactics (typically biology and geography). In the University of Jyvaskyla the principles of
sustainable future are introduced in the course of craft education target for the master of
education degree programme. The curriculum of teacher education degree programme in
Tampere University does not introduce sustainable future in any courses. In the University of
Turku, the environmental education and principles of sustainable future are introduced in
few courses of subject specific didactics. The department of teacher education in the
University of Helsinki sets the sustainable future as one of core views of all education in the
department of teacher education.

Nevertheless, as a conclusion we could find only few mentions of the sustainable
future in the department level curricula documents of these five Finnish universities. The
concepts of the environmental portfolio, green technology, sustainable development,
renewable energy sources, and retrofitting were not used at all. However, we acknowledge
that what is written in the documents and what is actually taught in the lessons differs from
each other more than less. Therefore, the analysis of the written curriculum does not mean
that the lecturers and professors would not introduce these issues in their courses. However,
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what makes this alarming is that, clearly, environmental issues do not have similar emphasis
on departments’ curricula as, for example, multicultural issues or need for special education
issues has.

The role and position of the university professors
Respondents’ characteristics

The majority of the lectures and professors in this study were older than 50 years
(about two thirds) (Figure 1) and most of them they have been teaching over than 15 years in
the departments of teacher education (Figure 2). About half of the respondent were
members of University committee(s) (Figure 3) and about everyone has responsibility at least
course level (Figure 4). Most of the respondents’ were full time lecturers or full time
professors (Figure 5). In few cases the affiliation of the respondent was unclear. One
respondent categorized herself as associate professor, but made a comment to free text field
that her position is a graduate student. Another case was similar and the respondent
categorized himself/herself as assistant professor with tenure, but made comment to free
text field that his/her position is the univerity reearcher.

0% 10% 20% 30% 40% 50% 60% 70%

Figure 1: Distribution of respondents to different age groups

Less than 10 years . [VALUE]

0% 10% 20% 30% 40% 50% 60% 70%

Figure 2: Respondents’ teaching experience
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No 55%

Yes 45%

0% 10% 20% 30% 40% 50% 60%

Figure 3: Respondents’ participation in university committee(s) that deal with academic /
educational / research / student issues.

Dean IS%

Rector I3%

Member of University Board .7%

0% 20% 40% 60% 80% 100%

Figure 4: Respondents’ responsibility in university administration.

Adjunct/visiting lecturer or professor [} 3%
Professor emeritus [J] 3%
Professor | [VALUE]
Associate professor [l 7%
Assistant professor with tenure [l 7%
Assistant professor 0%
Lecturer with tenure  [Jl| 3%

Lecturer | 527

0% 10% 20% 30% 40% 50% 60%

Figure 5: Distribution of respondents’ based on their affiliation.
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The respondents made following comments to their position in the university
administration

- Responsible for the discipline up to PhD-level

- Responsible for music didactics

- No position

- Vice director of class teacher training programme

- Textile craft course director

- Professor in Early Childhood Education; leading this department

In few cases it was not self-evident to the reader what the respondent mentioned
meant by his/her comments, such as:, “Science education course” or “Minority studies of
early years education”. Also one respondent replied that her answer was wrong, but she
can’t remove it. Another one commented that they don’t have specific positions as indicated
in the questionnaire.

- Some respondents commented on their role in the university administration in the

following way: Member of research committee of department

- Member of the Committee of Degrees and Studies, Faculty of Behavioral Sciences

- I have served all levels up to the faculty dean.. and university Colloquium

- Board of doctoral school

- Faculty

- Student selection process

- Member of board of Jyvaskyla University Science Museum

- University Colloquium

- a member of doctoral school

- Committees for developing research and for recruitment, Teams for curriculum

development

- Member of the board of department

The linkage between their participation in university administration and its impact on
environmental issues remains vague. However, some of the respondents hold a position,
such as member of the board of the department, which has a knock-on effect on
environmental issues. For example, in Finland in many cases the curriculum level documents
are approved officially in the department level decision making boards. Therefore
participation in the board has a knock-on effect on the general and particular guidelines that
directs the education in the department, eventually on environmental issues too.

Respondents’ views on environmental issues

We were interested to find what lecturers’ and professors’ views were about
environmental issues. Most of the lectures and professors had experience of teaching an
environmentally related topic in many different subjects. When asked their for opinion about
if they think that the implementation of environmental topics would significantly enhance the
employability of your students after graduation, the answers distributed roughly in one third
to each yes (31%), no (41%) and | don’t know (28%). This is, however, in contrast to their view
on the working life. AlImost everyone (83%) believed that labour market was becoming more
sensitive in environmental issues now.

More variation arose when asked about the implementation of environmental issues in
their own courses (Figure 6). Little above one third of the respondents thought that not many
related courses are available. Little less than one third answered that some courses are
available and their theoretical part is in balanced if compared to the practical part. The last
third of the respondents” answers were scattered, but based on the answers there could be
more courses available in environmental education.
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Not many related courses are available I 3/%
Some courses are available and their... | IINEGTNGTNGEGEGEGEGEGEGEGEGEGGE 030
There are sufficient courses available which... I 14%
Availability is scarce and needs to be enhanced I 10%
Some courses are available, but are rather... | I 7%

There are sufficient courses of high quality... 0%

Idon'tknow [ 7%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 6: How do you rate the incorporation of environmental issues (as a horizontal
discipline) in your courses?

Professors’ and lecturers’ opinions about the implementation of the new topics to their
teaching varied (Figure 7). Solely, the basic principles of environmental impact assessment
was regarded as most important, however its’ share remained to around 20%. Recycling in its
different forms comprised another relatively large proportion of all answers (36%; recycling
and self-management issues). Third most frequent was general environmental and energy
management issues (18%). The green technology and green entrepreneurship formed
another combination, however not particular large proportion of answers (12% altogether).
This was interpreted that it might reflect to some extent the students’ lack of knowledge of
how environmental issues are dealt in corporate life.

Basic principles of environmental impact... 21%
Recycling 20%

Self-management of resources (i.e. printing...

Alternative energy sources

Environmental management systems

Green technology

Energy management systems

Green entrepreneurship

None

0% 5% 10% 15% 20% 25%

Figure 7: Which are the topics you think it is essential to be implemented in the University
curricula?
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The surveys also showed that clear minority of the lectures and professors were
interested to participate in blended courses (31% were interested) and only 38% of the
respondents were interested to know more about the project or the project results. This, in
turn, is in contrast to their suggestions of topics that are essential to be implemented in the
university curricula:

- Green consumption

- Please visit the webpages as www.perlprojects.org www.ifhe.org

- Understand system nature of environmental issues. They are cultural, ecological,
economical.... As well as understanding of beha iour change

- Bioenergy resources

- Anthropological and ethical questions about humanness and relations between
humans and non-humans (wider concepts of justice, democracy, maintenance and
promotion of life etc.)

- This questionnaire is handling only natural science. Sustainable principles must be
implemented also into evry cisciplinens and into every subjects and must create
new sustanable theories for children education and for teacher training, like | have
created (Ulla Harkénen)

- This is depended of the main subject of the student. Environmental awereness and
participation is most important for everybody.

- | would like to say that the important topics depend on the field of studies. All
above mentioned are essential but everything depends on the field in which you are
working.

Case HENVI -centre

HENVI is an umbrella organisation within the University of Helsinki. It concentrates on
environmental research and teaching. In addition HENVI organises seminars, science days and
interactive events.

The goal of the HENVI centre is to be an active actor in a society. HENVI actively follows
and promotes topical environmental research and raises important issues to public
awareness. HENVI also develops new forms of fundraising. HENVI collaborates with
environmental administration, research institutes and other interest groups both nationally
and internationally.

HENVI employs a coordinator of environmental research and a university lecturer in
environmental studies. HENVI is led by a steering committee accompanied by the
environmental scientific board. In addition HENVI has an advisory board representing interest
groups and partners. Altogether 40 researchers and teachers take part in the functions of
HENVI.

HENVI coordinates and arranges minor subject studies called Environmental
multidisciplinary study module. The study module includes the following courses taught in
English. The courses are open to all students.

- Global Environmental Challenges (6 ECTS)

- Urban Environmental Movements (5 ECTS)

- Environmental Problems, Physics and Chemistry (7 ECTS)

- Environmental GIS (5 ECTS)

- Multidisciplinary environmental teaching in DENVI seminar Urban sustainability -

climate change and ecosystem services (1 ECTS)

- Environmental special course and workshop at HENVI (4 ECTS)

- Horticulture for human well-being (5 ECTS)

- Multidisciplinary environmental teaching in HENVI seminars (1 ECTS)

- Participatory methods in sustainable management of natural resources (5 ECTS)
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- Plant Production in the Tropics (5 ECTS)

- Sustainable agri-food systems (3-5 ECTS)

- Sustainable forest ecosystem management (4 ECTS)

- Sustainable Agricultural and Rural Development (3 ECTS)
- Tropical forest and climate change (5 ECTS)

Also many other courses are organised, both pre-graduation and post-graduation
levels, such as special seminars that concentrates on some current theme. For example,
HENVI and World Wide Fund for Nature (WWF) Finland organized a joint seminar 2012. The
topic of the seminar was Green Economy and Biodiversity. The objective of the seminar was
to find out connections and complementary interactions between green economy and global
biodiversity protection. The panel discussion highlighted possibilities of better management
of biodiversity with greening economy.

Conclusions

In this study, university professors’ and lecturers’ views on environmental issues were
studied who were working on the department of teacher education. Five Finnish universities
were contacted and altogether 29 answers were received. The inductive content analysis
method (Patton, 2002) was used to analyse the written responses. Also, the teacher training
curricula were analysed. The researcher searched in the text for reoccurring words
environment, environmental portfolio, green technology, sustainable development,
renewable energy sources, retrofitting, or if these concepts were missing, the theme
“sustainable future” was searched after. The target of the analysis were the title, the syllabus,
and the learning objective of the curricula.

Only in a few occasions the concept of the sustainable future was found in the curricula
documents of five Finnish universities. The concepts of the environmental portfolio, green
technology, sustainable development, renewable energy sources, retrofitting were not used
at all. One of the problems might be the conceptual ambiguity of the above mentioned
concepts: it is not always self-evident what is meant by, for example, the green technology or
sustainable future. Consequently, for the professors and lecturers not experts in the field, the
principles of the sustainable future may appear as an unclear and unstructured compilation
of ideas and approaches that have a little to do or nothing at all with their own work. It
appears that the concept of “the sustainable future” has become too abstract for most of the
actors of the educational field.

Another problem might be the loose commitment to the principles of the sustainable
future. Typically, the strategic implementation plans at the university, faculty and department
level lacks concreteness, which generates the basic dilemma: if it is everybody’s task in praxis
it means that it is nobody’s tasks. These strategic documents are written a more abstract
level and therefore it is not self-evident to professors and lecturers how they should apply
the principles of the sustainable future to their own work. Consequently, the implementation
remains to those few individuals who are personally interested in the issue or whose job
description requires them to address these issues in their work. If these individuals actively
demonstrate their implementations, for example, in teachers’ meetings, it might generate an
erroneous view to the administrative bodies of the department that things are progressing
well. It seems that lack of guidance, lack of know-how and lack of recourses give rise to loose
commitment.

To sup up, it seems that environmental issues does not have similar emphasis on the
universities’, faculties’ and departments’ strategic documents, degree programme
descriptions or curricula as, for example, the multicultural issues have or the need for special
education issues have. Sustainability is becoming more and more central to all disciplines and
we see that the teachers are the real driving force of that attitude change. Important steps
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are taken in the University of Helsinki where is launched the interdisciplinary environmental
studies in HENVI-centre. These studies are open to class teacher students among others, but
at the moment the studies are free willing. Our view is, however, that they should become
compulsory at least in some extent in the near future like language studies are in Finnish
universities.

Recommendations

Sufficient recourses

Problems are increasing in maintaining a proper balance between research and
teaching duties to the academic staff. The workload of professors and lecturers are at
unacceptable level. The process of implementation of the principles of sustainable future
needs to be funded properly. It cannot be left on some academics’ own interest and
willingness upon. Professors and lecturers need recourses to become familiar with the
principles of the sustainable future, to plan and implement these principles in their own
work. This is time consuming and expensive, but will return the money invested many times
in the long term.
Easy implementation

The implementation of the principles of the sustainable future needs to be easy for the
university professors and lecturers. Universities can adapt models from each other and the
exemplary arrangements in University of Helsinki (HENVI —centre) may be taken as a model
for a swift and systematic reorientation of the environmental education at faculty level.
Moreover, the principles of the sustainable future should be performed as major
responsibilities for all departments. The professors and lecturers need to be provided
concrete models of implementation. They need to be provided clear understanding on what
is meant by the concept of the sustainable future, how they can implement the principles in
their own teaching, what kind of learning and teaching materials are available.

Focusing on teacher training

Training in reflective teaching is an essential part of the initial teacher training and
strongly connected to practice in schools. It is seen that teachers are the real driving force
behind educational change in schools and in society. The teachers can be an organiser, guide
and adviser to the pupil in his or her development and quest for knowledge, to a more
sustainable future. The future is sitting in the classrooms at the moment.
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Citizen Science and Environmental Education in Italy.
Possible Developments and the Role of Universities

Emilio Balzano®, Caterina Miele®, Marco Serpico®

Abstract: In the first phase of EPOQUE activities we have analyzed the state of the
environmental education in Italian universities. The analysis was conducted by integrating
two investigations: a desk research on general official data and some insights on the curricula
offered by Italian Universities and a field research involving, through questionnaires and
interviews, education professionals on issues that complement the information collected
through the desk research. The analysis shows that much has been done during the last
decades, in terms of introducing elements related to environmental issues in the University
didactics of scientific disciplines; nevertheless, very little has been done (if anything) in order
to introduce environmental science as an independent discipline in high-level University and
post-University courses. In some cases, the presence in singled-out Universities of research
groups active in the field has given birth to promising experimentations. Referring to the
international debate and the difficulties that education for sustainability meets in different
countries we think that it is necessary to radically revise the relationship between science and
citizens. Science education should not be aimed to increase the talents in scientific and
technological area in order to stimulate economic competitiveness which induces the resource
depletion and the development of growing inequality. On the contrary, there is a growing
need to involve students, teachers, scientists and citizens in discussing about the meaning and
objectives of doing science. Based on these assumptions and deepening the results of our
investigation with researchers and activists involved for years in education for sustainability
we have designed an academic course to prepare a new generation of green professionals in
the context of higher education. The course, which is based on a training about participatory
methods and on the way to address the complexity of the phenomena that affect
environmental protection and sustainability, has been pretested and revised in a pilot activity.
It will be used and validated at European level in subsequent activities. The course is based on
the possibility of training a new generation of educators able to interact with citizens in a
participatory research involving citizens, scientists and policy makers on a par in analysis and
decision making processes. Many initiatives that emphasise participatory forms of democracy
are in their early stages, local environmental initiatives are not adequately referenced in the
academic literature and it is difficult to provide evidence of citizen science activities in
universities curricula. In this paper, moving from an experience carried out within our region,
we discuss a scenario in which the academic staff, collaborating with activists of
environmental and non-governmental associations, can learn how to innovate curricula and
see itself as contributing to bring change in the direction of gaining a more productive
relationship with citizens.

Keywords: environmental education, core ideas and crosscutting concepts in science
education, participatory methods
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Eknaidsuon tov MoAitn kat NepiBaAlovtikn Eknaidsuon otnv ItaAia.
Ot Auvartotnteg EEEAENG ka 0 POAOG Twv Naveniotnpiwy

Emilio Balzano, Caterina Miele, Marco Serpico

NepiAnyn: Stnv mpwtn @daon twv Spaoctnplotitwy Tou Epoque avadvoaue to eninedo tng
neptBardovrikne  eknaibevonc ota  taAikka  mavenotiula. H o avaAvon  autn
npayuatonotOnke evowuatwvovras SU0 OSLEPEUVNOELS: Ula Epeuva ypageiou (Epeuva
Seutepoyevwy otolyeiwv) twv enionuwyv Sedouevwy yla Ta TPpoypauUaTA OImoudwY TwV
ItaAikwv Mavenotnuiwv kat pio epevva mnediovu n omoia eunAékel, Slta  UEoOU
EpWTNUATOAOYIWV Kol CUVEVTEVEEWY, emayyeAuatiec tne eknaidevong. H avaAuan Seiyvel ott
UTTApYEL TTPO0SOC KT TN SLAPKELD TWV TEAEUTAIWY SEKAETIWY, OTNV ELCAYWYH OTOLXEIWV
Oxetikwv We meptBaldovtika (ntiuata otn Otbaktikn twv Quolkwv Emotnuwv ota
Mavemniotiutla. Qotooo, eAd)IOTEC TTPOOTATEleG EYouvV YIVEL TPOKEWWEVOU va eloaydei n
nieptBaddovrikn emotiun w¢ aveéaptnto avtikeluevo otnv tpitoBadula eknaibevon. e
OPLOUEVEC TTEPIMTWOELC, 1] TOPOUCIA EPEUVNTIKWY OUAOWY OE UEUOVWUEVH lavemioTnuia EXEL
dnutoupynoet mpoopopo medio avamtuéng. Avapepousvol otn btedvy oulntnon kot TG
Suogkodis¢c mou avriustwrilel n eknaidevon ylia THV aElpopia O OLAPOPEC XWPEG,
TILOTEVOUUE OTL gival amapaitnto va avadswpnBei pilika n oxéon UETAED EMIOTAUNG KoL TWV
moAttwv. H eknaibevon twv Quotkwv Emiotnuwy 6 Bo MPEMEL val EMIKEVIPWVETAL OTO VA
TIPOAYEL TAAEVTA OTOV ETLOTNUOVIKO KOl TEYVOAOYIKO TOUEQ, HE OKOMO va Tovwiel n
OLKOVOULKI) QVTOYWVIOTIKOTNTA, TTOU TPOoKaAel Tnv eédvtAnon twv mopwv Kat thv avantuén
™M¢ avéavouevne aviootntag. Avtideta, umapyet pto dUuéoVOUEVN avaykn Vo EUTTAXKOUV
UaINTEC, KABNYNTEC, EMLOTHILOVES KAl TOAITEG 0T oULNTNON yLA TNV EVVOLA KOl TOUG OTOXOUG
™G emotiung. Me Baon autég TIC mapadoxec kol euBaduvovrac ota omoTEAEoUATH TNG
SLEPEVVNONC UOG UE EPEUVNTEG KL AKTIBLOTEG, TTOU OUUUETEXOUV E6W KAl XPOVIX OTOV TOUEQ
¢ ekmaibevonc yla tnv asipopia, oxedlaoaue eva akadnuaiké upadnua, TO O0mOioO
TIPOETOLUAEL ULO VEQ YEVIA ETAYYEAUATIWY TIOU €EVSLAPEPOVTAL yla TNV TPOOTAoiaA TOU
neptBaAdovrog, oto mAaiolo tn¢ tptrtoBaduiag eknaibevong. To uadnua, to omoio Exet
enkupwIei péow miAotiknc dpaong, Baolletal 0 CUUUETOYIKEG LUEGOOOUC KAl EXEL WC OKOTO
Va ETONUAVEL TNV TMTOAUTIAOKOTNTA TWV PALVOUEVWY TTOU €MNPEeAlOUV TNV MPOOTAT(A TOU
nieptBaAdovroc kat tnv acwpopia. Emouevog otéyoc¢ eival n vAomoinon kol €mMKUPwWaOn TOU
padnuarog o evpwnaiko eninedo. To uaGnuUA EMKEVIPWVETAL OTNV KATAPTION ULOG VEAC
VEVLAG eKTTaULSEUTIKWY, oL ortoiot Ba eival e Yéon va aAAnAemidpacouy e Toug MOAITEG UEoW
ULOC OCUUUETOXLKNG Epeuvac, mou Vo €EUNMAEKEL TIOAITEG, ETMIOTNLOVEG Kol POPEIC O€
Sadikaoiec AnYnc amopacswy. Oploueves mpwtoBouldisc mou bivouv Eupaocn oTig
OUUUETOXLKEG UOPPEC TG Snuokpatiac Bplokovral o€ MPWIUO OTASLO, EVW CUYXPOVWS Ol
npwtoBouldie¢ yia 10 nepltBaldov oe TOmikO emimedo Sev avapEpovral EMUPKWS OTNV
akadnuaikn BiBAoypapia. S auth TNV Epyaoia, EXOVTAC WC EVAUOUA TNV EUTELPLO UG OE
TOTIKO €TTinebdo, aVAMTUOOOUUE EVO OEVAPLO OTO OTTOi0 TO AKASNUAIKO TPOCWITIKO, OF
ouvepyaoia e meptBaAdovtikoUc akTIBIOTEC kat uUn KUBEPVNTIKEC opyavwoel, Ta
dnuloupynoet kawvotoua mpoypauuata orouvdwv kot Ja cuuBaldel otnv enitevén uLac o
TTOPAYWYLKNG OXEON LLE TOUC TTOAITEG.

NE€erg KAebLa: meptBaAlovtikn ekmaibeucn, BaolkeC IOEEC Kal SLETILOTNUOVIKEG EVWOLEG OTNV
EKMTAISEVTN TWV QUOLKWYV ETTLOTNUWY, CUUUETOXLKEC uEodol.

Introduction

Research in science education indicates several strategies to improve scientific
knowledge that are based on a number of assumptions such as the benefits of inquiry-based
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learning and learning by doing, the importance of a social dimension of learning, the need for
active learning and the existence of various learning styles based on individual, cultural and
gender-related factors. However, scientific knowledge while playing an important role in
developing the critical thinking does not guarantee changes in behaviours. Education for
sustainability requires the development of participatory actions in which scientists and
humanists are working with citizens and politicians sharing and negotiating solutions. So our
ambition is to work on a programme in which the citizens can recognize that scientific
knowledge is part of the culture and can improve our life. In our vision working for a
sustainable development means reviewing the meaning and objectives of “doing science”.
Scientific research is not always aimed at the well being of citizens, but often linked to the
interests of the production and enrichment for a few people. It seems increasingly clear that
the scientific community alone cannot respond to the complexity of the problems affecting
the management of complex phenomena connected to protection of the environment. For
example, in many cases it became clear that a risk assessment performed in purely
probabilistic ways was not satisfactory. There is a general agreement that increased
community participation in government decision making produces many important benefits.
But despite the good intentions in many cases participation is designed to accept solutions
that have already been taken by the scientific community and policy makers.

The debate on citizen participation in decision making is still open and a fundamental
contribution was given by the theory of post-normal science (Ravetz, 2006). The post-normal
science paradigm is based on the acknowledgement of the limitations of “normal” science
approaches. Normal science is a puzzle-solving attempt to force nature to fit within a certain
paradigm “predicated on the assumption that the scientific community knows what the world
is like” (Kuhn, 1962) in which all the evaluations are made by the scientific community itself.
In a post-normal science approach Extended Peer Communities (EPC) involve citizens joining
the policy process, collaborating with others and reaching consensus to bring about positive
social and environmental change ("facts are uncertain, values in dispute, stakes high and
decisions urgent" (Funtowicz & Ravetz, 1991); “extended peer community: judges,
journalists, scientists from other fields or just citizens” (Funtowicz & Ravetz, 1994). Such an
extension improves the democracy of science for governance and enhances the quality of the
decision-making process and its outcomes.

High

Post-Normal
Science

Decision

Stakes
Professional

Consultancy

Low Systems High

Uncertainties

Figure 1. The Post-Normal Science diagram (Funtowicz & Ravetz, 1991).
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Again, establishing the legitimacy of the EPC requires a rethinking of the meaning of
“doing science” within the policy process. That's why we think that the preparation of a new
generation of professionals working in the field of sustainability must integrate scientific and
humanistic knowledge with particular interest in the study of complex systems and
participatory methods. An interesting way to rethink science involving citizens is proposed in
the field of activities that relate to Citizen Science (CS). CS generally refers to research
collaborations between scientists and volunteers, providing the latter with opportunities for
scientific data collection and access to scientific information that is usually aimed at scientists
only. In our vision the citizen engagement should not be limited to collection of data but may
relate to fundamental aspects of doing science (what is investigated, by what means and
what funding, what are the priorities). And citizens can be effectively involved in action
research activities aiming for an active role that schools can play in their communities. This
obviously requires a focus in educating for sustainability. Sustainability must increasingly
involve citizens (individuals and communities) to develop critical thinking aimed at facing
complex problems. Sustainability presents a valuable paradigm for rethinking pedagogy but
there are not yet relevant examples of what to do. “So despite the growing recognition in
society that sustainability concerns need to become more in focus in education and learning,
particularly among young people, it is not clear how to do this. ... Sustainability represents
what some refer to as wicked problems (Gibson and Fox, 2013): problems that defy definition,
have no single solution that works always and everywhere, drenched in ambiguity, and are
submerged in conflicts among multiple stakeholders. (Figure 2.) Sustainability, in a sense,
cannot be taught... teaching sustainability becomes an educational design challenge” (Wals,
2016).

simple  complex /crzl%a/

EASY TO SOLVE RESISTS SOLVING RESISTS DEFINING
> A clear problem with 2 The problem and the 2 Problem and solution not
E a clear solution ® solution are not clear but 2 understood and keep
= E can be understood with g shifting when we try to
a & time & define them
g Predictable 8 Many familiar elements ' Ambiguous, chaotic
£ Straightforward € Hidden root courses £ Many stakeholders with
2 Obvious & Non-linear 2 conflicting perspectives
E g Inter-operating parts g Many elements are hidden
affect each other and unknown

No right/wrong solution
Not-quantifiable
No precedents

Source: Rob Gibson, 2013

Figure 2. A Typology of problems (source:
http://mofox.com/pdf/simple,complex,wicked.pdf).

This is a process which requires a gradual collective growth and a key role can be
played by schools that are open to interact with their socio-cultural context. An example of
activities with an environmental focus which involved schools in relation to the university and
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the public is given by experiences we are developing in our region in the ENVIRAD-Radiolab
project (Balzano et al. 2006). This project is focused on radioactivity measurements and to
the perception of the risks associated to radioactivity. More specifically, the project is based
on a radon survey which was carried out in 49 schools, involving about 1000 students. Pupils
were directly involved in radon long-term measurements (LR115 detectors), being
responsible of the data taking. In some cases they also performed radon concentration
measurements in sites other than the schools, in order to promote the awareness of this
issue among citizens. The main aim of the ENVIRAD-Radiolab project is the achievement of
scientific results that are tangible and immediately useful for both research community and
students themselves. This approach is a way to back up the connection between science and
society and to improve the students' awareness of multiple connections between various
disciplines involved in the proposed topic.
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Figure 3. Distribution of the schools' buildings involved in the ENVIRAD project in Campania (a
volcanic region whose territory is characterized by the high indoor radon concentrations)

Environmental Issues in the Italian University Curricula

In order to investigate the present inclusion of environment-related topics in the Italian
universities syllabuses we combined the analysis of the answers to a short questionnaire
administered to a sample of 20 university professors with the official data made available by
the Ministry of Education. In order to deepen the analysis we also had short interviews with
some of the professors who answered the questionnaire. Although very small, the sample we
chose for the questionnaire is still reasonably representative of the Italian scenario as it
includes a significant diversity in terms of age ranges, teaching experience and research
interests. Moreover the sample includes both people who have been actually involved in
teaching environmental-related subjects and people who have been not.

According to the official data made available by the Ministry of Education around ten
thousands students are today attending degree courses focused on environment-related
topics in Italian universities. The structure of these degree programmes is based on a culture
of environmental issues that fails to embody their huge complexity and more in particular
fails to connect the strictly scientific and technological aspects of these issues with their
broader cultural, social, economic, political implications. While these programmes pretend to
be based on a multidisciplinary approach, they actually fail in developing environmental
science as an independent discipline and they construct competencies that are the result of a
sum rather than a mix of traditional disciplinary contents. A couple of decades ago
environmental curricula were substantially absent in the educational offer of Italian
universities. This means that much has been done already. But still most of the courses
included in these programmes are what we can call “green washed” traditional disciplinary
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courses. In order to revert this trend a change of perspective is needed that could be inspired
by the framework that the international debate has defined as environmental education.

The bachelor and master degree programmes we analysed are oriented to train
professionals who are supposed to get a job in the field of public and private environmental
services, but — as most of the people we interviewed underlined — their actual job
opportunities are often shifted towards a variety of different working contexts. This is of
course due to the general bad trend in the Italian labour market but is also linked to the lack
of a widespread public culture of environmental and sustainable development issues and
therefore to a lack of demand for environment-related jobs. What actually lacks is a strong
public commitment towards the implementation of structural programmes devoted to
citizen-oriented environmental education, environmental impact assessment, environmental
risk management, energy management, etc. Something similar can be said about university
research on environmental issues, which counts a number of groups spread around the
national territory but is lacking coordination and common programming at the national level.

The Design of the EPOQUE Course

Based on the comments we collected during the interviews, we claim that a reverse in
the cultural perspective about the environment is needed in our country. Of course such a
process involves a number of different social and cultural contexts rather than the academic
ones alone. But if one focuses the attention on what could be done in the university context,
actions cannot be limited to bringing some environmental-related issues into the traditional
disciplinary contexts. What is needed is rather a shift towards an environmental education
perspective. The course that we present below thus takes into account the assumptions
discussed in the introduction and the indications emerging from the desk and field research.
We have chosen to refer the issues of the course to three main perspectives (Science
Education, Scientific Research and Societal Issues) which are interrelated, trying to engage
students in understanding what is lost if they are not simultaneously considered. The
guestion we tried to answer was: what is the contribution that each single perspective can
give by itself? What is lacking in each single perspective taken by itself? Schematically
referring to Figure 4: scientific research can contribute with the big ideas and methods
coming from several different disciplines. Science education can contribute with hints about
possible ways to reconstruct disciplinary ideas to make them more suitable to the widest
dissemination of scientific culture. Society can contribute with all the forms of knowledge and
experiences that citizens can bring into the debate.

Science Scientific
Education Research

Societal
Issues

Figure 4. The issue of sustainable development can be tackled from many different
perspectives.
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Scientific research is often too far from citizens’ actual views, perspectives and needs.
It is no coincidence that H2020 Programme is very much focused on the idea of Responsible
Research. Science education sometimes is not able to take into account the huge variety of
contexts in which people actually learn and all the current lines in science education research
are framed by the idea of Inquiry. Policies often fail to take into account social, economic and
cultural issues but since the Rio Earth Conference in 1992 environmental issues started to be
brought into a wide scenario which is centred on a general idea of Social Equity.

Starting from these keywords (Responsible Research, Inquiry, Social Equity), we state
that environmental education cannot be simply the sum of contributions coming from
traditional disciplines. Adding the adjective environmental to traditional disciplines hardly
brings new knowledge. The environmental perspective can give us hints which help us
looking at traditional disciplines in a more transversal, integrated and non-reductionist way.

If we consider both the developments of different scientific disciplines that evolve
towards inevitable specialisms and the need to work towards a unified vision of the
phenomena we see that it is necessary to rethink the structure of the subject contents. This
can be done by reorganizing the contents in core ideas and crosscutting concepts (NSF,2012)
as outlined in Figure 5.

Crosscutting Concepts Disciplinary Core Ideas
Patterns Physical Sciences
Cause and effect: Mechanism and explanation Matter and its interactions
Scale, proportion, and quantity Motion and stability: Forces and interactions

Systems and system models
Energy and matter: Flows, cycles, and conservation
Structure and function
Stability and change Life Sciences
From molecules to organisms: Structures and processes
Ecosystems: Interactions, energy, and dynamics
Heredity: Inheritance and variation of traits
Biological evolution: Unity and diversity

Energy
Waves and their applications in technologies for information transfer

Earth and Space Sciences
Earth's place in the universe
Earth's systems
Earth and human activity

Figure 5. Disciplinary Core Ideas and Crosscutting Concepts (
http://www.nap.edu/catalog/13165/)

Environmental education (and science education in general) must increasingly involve
citizens (individuals and communities) to develop critical thinking aimed at facing complex
problems. The study of complexity changes the way we think about science and its role in
society. Complex systems are systems in which the separate behaviours of different parts can
give rise to emerging collective behaviours of the system. Reductionist approach based on
the possibility of studying separately the different parts of the system is no longer adequate:
emerging behaviours can be explained only if we take into account the relationships between
the different components of a system. The study of complex systems invests and is informed
by a number of traditional disciplines including all scientific disciplines, maths, engineering,
management, sociology and many others. Environmental education is not a generic tendency
to develop educational programmes aimed at enhancing citizens’ sensibility towards
environmental issues but is a more general and well established framework although
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researchers follow it with many different approaches (Ardoin, 2013, Krasny & Dillon, 2012,
Sauvé, 2005), where environmental issues are brought into a wide scenario that involves
social, economic and cultural issues and are linked to a general idea of social equity (UNESCO,
2010) . From an educational point of view, moving to this perspective then means the
implementation of programmes that are intrinsically interdisciplinary and are not based on a
didactic of the environment. Special attention should be devoted at constructing brand new
links between traditional scientific disciplines contents and the environmental education
framework (NAAEE, 2014). People involved in environmental education programmes should
be engaged in developing awareness of the huge complexity of environmental issues and link
the knowledge they are developing to skills that make them able to make decisions that are
informed and responsible from a socio-economical point of view (Bachiorri, Puglisi & Giombi,
2009). In figure 6 we present a conceptual map of the course we designed while in Figure 7
the organisation of the course in modules is outlined. Aim of the course is to develop
transversal competencies in science, in economic and social sciences for an education that
involves people as citizens. Learners are required to recognize the complexity of many
phenomena with a critical integrating knowledge coming from different disciplines. Learning
activities have to be focused on dealing with real problems and critically evaluating the
consequences of different solutions. The course address students from different degree
courses, school teachers and educators who work in local institutions and can be
implemented in different contexts (universities, schools and museums) in order to target the
general public.

Complex
Rethinking System Core Ideas vs.
Scientific Approach Cross-Cutting
Disciplines Concepts
Science Scientific
Citizen Education Research Participative
Science Research
Communities etal Local vs.
of Practice Societa Global
Issues

Science vs.

Humanities Knowledge vs. Knowing

Figure 6. Conceptual map of the course.
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COURSE ECTS CONTENT METHOD/TOOL

Module 1 3 Topic 1: Action research, reflexivity and Face to face /
participatory methods Laboratories
Topic 2: Case study analysis

Module 2 3 Topic 1: Transversal competencies in Face to face /
environmental education Laboratories

Topic 2: Complexity of biodiversity and
impacts on local communities

Module 3 3 Topic 5: Core ideas and crosscutting concepts | Face to face/
in science education Laboratories
Topic 6: Complex system
Casestudy | 6 Recycling and sustainable management of Face to face/
natural resources Laboratories/
Fieldwork

Figure 7. Organisation of the course into modules.

Local Initiatives and Proposal for Future Research

The understanding of the relationship between local and global process is crucial for
the sustainability. The interconnectedness of human-made systems and communities, and
the understanding of how local experiences mediate the global ones are the main elements
that characterize the Case study of the course (the fourth module in figure 7).

el

= QUarto;

Figure 8. Interactive Map, census of illegal fires and sites of toxic waste incineration
(http://www.laterradeifuochi.it/)

The analysis of the case study becomes an opportunity for us to engage future
educators in the participatory research with the creation of a community of researchers,
activists and citizens able to involve policy makers to solve issues of mutual interest. Although
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waste management is often considered to be mainly a technical issue, in the discussion of our
Case study we argument that it cannot be addressed without taking into account, at the same
time, the local and the global dimension and the way in which citizens are involved. Just as in
2008 the waste crisis in the Campania region and the consequent environmental problems of
contamination of soil, water and air caused, as indirect effect, the rise of a new general
awareness among the local inhabitants on the social and environmental damage impacts. In
the past 20 years, a large area in Campania has become known as the “Land of fires” (Fig. 8),
a place where black pillars of smoke from burning garbage dumps have exposed local
populations to increased risk of lung carcinoma. In response civil society has mobilised in
local grassroots committees and associations and many protests and clashes with authorities
have taken place.

The recent financial crisis (and consequent cuts to the social services, even at a local
level) have had a double and contrasting impact on the life of the inhabitants of the city of
Naples. On the one side, the inhabitants’ living conditions - in particular, among low-income
and/or marginalized individuals, families and groups in the popular neighbourhoods of the
city - have worsened as social services and public services have been reduced. On the other
side, a lack of or poor public intervention caused the rise of social movements aimed at
developing innovative forms of grassroots economies. For example, many different kind of
civil society organizations in the past few years have occupied, recovered and reused
abandoned buildings (in most of cases, historical buildings owned by the Municipality of
Naples) implementing brand-new spatial practices within the urban space with relevant
environmental as well as social implications. Furthermore, the city of Naples is a complex
social context of great interest for educational issues: since the seventies, many experimental
pedagogical projects addressing deprived neighbours’ children and young people have been
arisen, what makes Naples a context with a long tradition in grass-roots pedagogies, even if
this kind of experiences have been not so often taken up in “normal” school. The strategic
relevance of the schools is established, first, by their capacity of activating local community
networks and get them involved in the activities of research. Second, since the schools are
spaces of exchange and confrontation between parents, teachers, students, researchers and
educators, they represent an inherent space of mediation between the scientific culture (in
particular, between its school version) and the different specific “funds of knowledge” of the
students and their families. Third, exactly for their role in the local community life, the school
cab be utilized within an action-research approach to make not only the students but the
whole community involved in science education projects in order to make them familiar with
practices and concepts that are usually used by environmental scientists or technicians — such
as ICT devices (sensors and apps) for the acquisition and representation of data together with
the knowledge of scientific concepts in order to describe complex systems and environmental
phenomena that are by their nature complex — or by social scientists — theories and
methodologies of ethnographic research and participative inquiry. In particular, such projects
should privilege the involvement of schools with the following characteristics: 1) an
educational approach aimed at promoting cooperation with other schools and universities;
enhancing the contribution of training and learning opportunities coming from the territory;
developing and exploiting the use of innovative learning methodologies, approaches and
tools and strengthen the scientific-technological field; 2) pupils coming from low-income
families and disadvantaged social groups; 3) located in an area particularly affected by
environmental problems or likely to be interested in activities promoting sustainability.

Discussion and Conclusion

Introducing elements of environmental education in the available university courses or
specific courses devoted to environmental education could be a good way to bring some
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change in the perceptions of all students who are building a professional profile that has to
do with environmental issues. Such a process could however be difficult to implement for a
number of reasons. Elsewhere in Europe, environmental education is becoming part of
widespread culture and is part of the school curricula from the earliest grades of education.
This is not the case for Italy especially because of a lack of structural initiatives by the
institutions. In order to improve the situation there should be a strategic interest by the
Institutions in developing a widespread culture of environmental issues.

This change of perspective should be based on interventions that are in line with the
internationally established principles that underlie environmental education. It would be
important to revisit the subject content of traditional scientific disciplines in the specific
perspective of environmental education, but this revision must be deep and cannot just mean
adding the word "environment" to anything. Different disciplines should be contaminated
with each other in order to construct a brand new discipline. This also means changing the
general idea of what science is and is meant for, going in the direction of including
expectations that come from citizens. In many countries, citizens' associations, non-
governmental organizations involve teachers in learning paths at school. It has formed an
invisible infrastructure of educators acting in formal and informal contexts which effectively
supports teachers and citizens (in adult education programs) in the development of issues
related to environmental education. Education for sustainability requires the development of
participatory actions in which scientists and humanists are working with citizens and
politicians sharing and negotiating solutions. Environmental education (and science education
in general) must increasingly involve citizens (individuals and communities) to develop critical
thinking aimed at facing complex problems. Many human behaviours are difficult to evaluate.
Efforts are needed to share with educators and teachers indicators and new assessment
methods for evaluating the effectiveness of educational activities on sustainability.
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Abstract: Global as well as European political agendas are investing heavily on an increased
and sustainable use of natural resources towards reducing the environmental impacts
associated with energy production and usage. The EPOQUE (Environmental POrtfolio for
Quality in University Education) project addresses the necessity for building up the capacities
of future professionals in the field of sustainable usage of natural resources proposing an
environmental portfolio that consists of four courses, which will lead to a degree equivalent to
MSc. A main objective of the EPOQUE project is to deliver an online version of its portfolio to
support an e-learning process. This paper presents the e-learning framework that served as
the basis for constructing the EPOQUE online courses and provides insight into the structuring
of the 3" online course of the EPOQUE portfolio, analyzing its contents and associated
learning material. It then focuses on presenting the e-platform that was developed and
implemented to support students and educators throughout the e-learning process and
describing the results of the evaluation both of the EPOQUE's online Course Ill and the
EPOQUE e-learning platform. The feedback we received is very encouraging, while revealing
several opportunities for improvement mainly concerning the platform’s functionality and
content presentation.

Keywords: environmental portfolio, online courses, e-learning

Avantuooovtag NAEKTPOVIKA padnuata yia éva neptBalAovtiko xaptopuAdkio
Oebdwpog NavaylwtakonouAog, AxIMEag Kapéag, lwavvng Kaléung

MepiAnyn: Ot mAyKOOULEG Kall EUPWTTATKEG MOALTIKEG AT{EVTEG emevoUoOUV o€ ueyado Baduo
otnv avénuévn kat BLwaotun xpnon Twv QeUOLKWYVY TTOPWV yLa TN UElwan TwVv reptBalovTikwv
ETUTTWOEWYV TIOU OUVOEOVTAL LIE TNV TTAPAYWYI) KAL TN XPron tn¢ evépyetag. To epyo EPOQUE
(meptBaAdovTikO  YapPTOQUAGKLO ylo TOLOTNTA 0TV mAVENLothulaky Exknaibeuon)
QVTATTOKPIVETAL OTNV AVAYKN TNC KATAPTLONG TWV UEAAOVTIKWYV EMAYYEAUATLWY OTOV TOUEQ TNG
BLwaoung xprong Twv QUOLKWVY TOPWV, MPOTEIVOVTHG Eva TEPLBAAAOVTIKO XAPTOPUAAKLO TTOU
aroteAeital ano téooepa uadniuata, ta onoia odnyouv o€ TitAo tooduvauo ue MSc. Evag
KUplo¢ otdyo¢ tou Epyou EPOQUE eivat n énutoupyio ulac nAektpovikrc €kdoong tou
Xoptopulakiov Tou yla tnv unoothplén plac Stadikaociog nAektpovikng ekuadnong. Auth n
epyaoia nopouotalel To MAdIOLO NAEKTPOVIKIG ekUABNong, mou xpnoluonoliinke w¢ Baon
yla TNV KATOOKEUD TwV NAgkTpovikwy uadnuatwv EPOQUE kat napouaotalel ) Siapdpwon
ToU TPITOU nAektpovikoU padnuato¢ tou xaptopuldakiou EPOQUE, avaduvovtac to
TIEPLEXOUEVO KAl TO OXETIKO EKMALOEUTIKO UALKO TOU. 3TN OUVEXELD, ETKEVIPWVETAL OTNV
napouciacn TN¢ NAEKTPOVIKNC MAATEOPUAC TTOU aVATTUXONKE Kol EQUPUOCTNKE pla va
UTTOOTNPIEEL TOUC (POLTNTEC KOl TOUG EKTTAUOEUTLKOUC O 0An Tn Sladtkaoia TNe NAEKTPOVIKNAC
EKUABNONC KAl OTNV TEPLYPAPN TwV amoteAsoudtwv the oéloAdynong toco tou TpiTou
nAsktpovikoU uadnuaro¢ tou yapto@uldakiou EPOQUE 000 kot TNG NAEKTPOVIKAG
nAatpopuac EPOQUE. H avadpaon mou AdBaue eival moAU evBappuVTIKY, EVW OTOKAAUYE
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QPKETEG eUkaupiec BeAtiwancg, kuplwe 0oov apopd otn AELTOUPYLKOTNTA KAL THV Tapouaiaon
TOU TTEPLEXOUEVOU TNG TAATPOPLALC.

NE€elc KAelbid: meplBaAAOVTIKO YAPTOWPUAGKLO, NAEKTPOVIKA HOONUATH, NAEKTPOVIKN
ekuadnon

Introduction

Global as well as European political agendas are investing heavily on an increased and
sustainable use of natural resources towards reducing the environmental impacts associated
with energy production and usage. Reducing energy consumption and eliminating energy
wastage are among the main goals of the European Union. To meet these objectives, several
studies have been carried out, such as the roadmap to a resource efficient Europe (European
Commission, 2011) that outlines the ways to move into a more sustainable economy in
Europe by 2050. It proposes ways to increase resource productivity and decouple economic
growth from resource use and its environmental impact and illustrates how policies
interrelate and build on each other.

Contextualized in this framework, the EPOQUE (Environmental POrtfolio for Quality in
University Education) project addresses the necessity for building up the capacities of future
professionals in the field of sustainable usage of natural resources. It aims at developing an
environmental portfolio ready to be integrated into the syllabuses of Higher Education
Institutes (HEls) shaping a new generation of environmental-friendly (green) teachers,
scientists, and engineers in the context of higher education modernization agenda connected
to SMEs and organizations (including schools).

Based on a structured research process that took into account the current situation of
the environmental topics that are already part of the curriculums of HEls in Greece, Finland
and ltaly and what adult education providers offer in Malta and Austria, the EPOQUE project
proposed an environmental portfolio that consists of four courses which would lead to a
degree equivalent to MSc:

e  Course I: Participatory methods in sustainable management of natural resources

e  Course Il: Current state and future of the Baltic and Mediterranean Area in an

interdisciplinary perspective

e Course lll: Entrepreneurship-Intelligent energy

e  Course IV: Applied Energy management systems in/for organizations (including

schools)

Each of the four previously described courses is composed of 4 modules, the last of
which is a case study. Each module consists of several topics covering different environmental
aspects. Some indicative examples of these topics are participatory action research, practical
applications in the sustainable management of natural resources, nature—biodiversity,
eco/green-enterprises, intelligent energy and energy management systems. A main objective
of the EPOQUE project was to deliver an online version of the entire EPOQUE portfolio, in
order for the developed courses to be offered through an e-learning process.

This paper presents the e-learning framework that served as the basis for constructing
the EPOQUE online courses and provides insight into the structuring of the 3™course of the
EPOQUE portfolio, analyzing its contents and associated learning material. It then focuses on
presenting the e-platform that was developed and implemented to support students and
educators throughout the e-learning process and highlights the results of the evaluation both
of the EPOQUE's online Course lll and the EPOQUE e-learning platform.
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E-learning framework

Having specified the EPOQUE courses, the next step was to determine how to deliver these to
students in an online format. For this purpose, we initially focused on defining the e-learning
process framework, where we took into account the following facts:

According to the ECTS handbook (European Commission, 2015), a year of study
contains 1.500 — 1.800 hours of study, 1 ECTS corresponds to 25-30 hours of study
and an MSc course awards 60-120 ECTS

The proposed EPOQUE courses award 15 ECTS each (the portfolio awards 60 ECTS
in total) and each course contains approximately 450 hours of study. Thus the
entire EPOQUE portfolio is marginally equivalent to an MSc course.

There are no cognitive dependencies among the four courses, that is, students can
take any course at any time and any order

Online courses are structured based on the allocation of study effort on a weekly
basis. The literature suggests the allocation of 10 hours of study per week per
course (Jarvis, 2012)

Based on the above, we did the following calculations:

1 ECTS corresponds to 3 weeks of study for the online course

1 module should expand over 9 weeks of study, with the exception of the case
study (4th module), which expands over 18 weeks of study

1 course expands over 45 weeks of study (that is, almost one calendar year)

And we propose the following:

There should not be any restriction on the number of courses a student can attend
in parallel; this means that one could complete the entire portfolio in one year if
one chooses to attend all four courses in parallel. This would create a maximum
study effort of 40 hours per week, which is acceptable. Students with less
available time could choose a more relaxed approach.

Each course should require a fixed 450 hours of study.

The contents of each course will be structured on a weekly basis breaking down
study effort in 10 hour chunks. One indicative structure per a 90 hours of study (=9
weeks) module could be:

= 30 hours (=3 weeks) of study, further broken down as follows:

- 1-3 hours of lecture per week (a total of 3-9 hours of lecture): lectures will
be based upon powerpoint presentations or can be freely available third
party online lectures,

- 7-9 hours of study per week (a total of 21-27 hours of study): during these,
the students will study resources (i.e. papers, web sites, reports, videos,
etc) that we shall propose,

- In this part, one can include collaborative activities, face to face meetings
or teleconferences (i.e. 2 hours per week).

= 30-40 hours of intermediate assessment projects (at least two): could include
online tests, MCQ, etc, as well as project work.
= 20-30 hours of final assessment project: same as above.

As mentioned above, and according to principles of adult education, the e-learning
process is structured on a weekly basis, where each week corresponds on a study effort of 10
hours (per course). In addition, an important element is to provide students with the Learning
Objects (LObj) that they should study per week. To achieve these, two major activities were
performed: instructional planning and development of appropriate learning material.
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Instructional planning (Brown & Green, 2011) requires you to break down instruction in
“chunks” (alternatively topics, learning modules - we will use the term topics hereafter): The
smallest topic would last one week and require a 10 hour study effort (see Figure 1 for the e-
learning process with respect to duration in weeks).Of course, there can be larger topics
(multiples of 10 hours), but in our approach we chose to avoid smaller topics, as this may
impose difficulty in planning and learning.

Course
Module 1 Module 2 Module 3 Module 4

'/ x 18 weeks

Topic 1 || Topic N

v

At least 1 week

9 weeks

v

45 weeks

v

Figure 1: Graphical representation of the e-learning framework

Our basis of instruction is Learning Outcomes (LOut); students have to achieve a set of
well-defined LOut per topic. The term “learning outcomes” refers to the set of knowledge,
skills and/or competences an individual has acquired and/or is able to demonstrate after
completion of a learning process, either formal, non-formal or informal (CEDEFOP, 2008). The
actual methodology employed for expressing the learning outcomes adopted the following
general guidelines:

e Use the ABCD / SMART (Mager, 1984) approaches in writing the learning

outcomes.

e Each learning outcome should refer to one and only level in Benjamin Bloom’s
taxonomy (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956; Anderson &
Krathwohl, 2001).

e Avoid complicated sentences. If necessary use more one than one sentence to
ensure clarity.

e  Each learning outcome should contain one and only one action verb; use the list of
verbs associated with each level in the taxonomy.

e Avoid vague terms like know, understand, learn, be familiar with, be exposed to,
be acquainted with, and be aware of. These terms are associated with teaching
objectives rather than learning outcomes.

e The learning outcomes must be observable, measurable and capable of being
assessed.

The learning process uses educational material. This material is structured in LObjs; a

LObj usually leads to the achievement of at least one LOut. Examples of LObj are text
documents, presentations, videos, lectures, assignments, etc. In general, we avoided using
educational resources (i.e. entire books, reports, websites, etc) as LObj, as they are too big; if
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you want to use such a resource, it is better to point to the exact chapters, sections, etc. that
the student has to study, in order to achieve the specific LOut. Moreover, the material that
has been produced for face to face teaching (which had been developed in the early stages of
the EPOQUE project) and most of the material that can be found on the web are not suitable
for online adult education; thus, adaptation is necessary.

In order to adapt the educational material for the needs of the e-learning process we

followed a structured procedure using the following forms:

e The Course Instructional Plan (CIP) to be filled for each course that provides
general information about each course (i.e. course name, modules, topics and
learning outcomes for each module)

e A Weekly Study Programme (WSP) to be filled for each course to facilitate the
instructional planning, which is an excel file providing a holistic view of the
educational program of each course on a weekly basis (topic to be taught,
associated educational material and activities, etc.)

e  The Online Topic (OT) containing information about each topic within modules
(e.g. duration in weeks, key concepts, learning outcomes, learning material, means
of evaluation, etc.)

e  The Resource Metadata (RM) describing the metadata for each learning material

e The Course Resource Index (CRI) that is a list of the resources used as learning
material in the context of each course

Assessment is an integral part of the instruction and learning processes. In distance

adult education, we encounter two forms of assessment: self-assessment and evaluation. The
former is achieved by including in the instructional planning a set of assessment activities (i.e.
multiple choice/true-false etc questions, reflection activities, assignments etc) that would
allow the learner to assess his/her progress. To ensure course sustainability, it is advisable
that it should be possible to automatically assess the learner’s responses to these activities
and provide automated feedback. On the other hand, the aim of evaluation is to conclude on
whether the learner has achieved the LOut planned for the topic. Thus, a different set of
activities is included, which matches exactly the topic’s LOut; a checklist may help the learner
identify the important points of the topic. In our approach, evaluation activities are to be
assessed by a tutor (thus no automatic certification will be supported).

Course structuring and educational material

Based on the framework described in the previous section, we proceeded in structuring the
online versions of the courses that would be appropriate for the needs of thee-learning
process.

This section presents the structure of the 3" online course that was developed in the
context of EPOQUE and is entitled “Entrepreneurship — Intelligent Energy”. This course
describes the basic principles of entrepreneurship, as well as the concept of Intelligent
Energy. It then provides an overview of green entrepreneurship along with various
application sectors and presents a relative business plan to provide learners with a case study
of how green entrepreneurship is actually realized. Following the generic model of each
course that is composed of 4 modules, we created the topics of each module as described in
table 1.
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MODULE TOPIC

Topic 1 - Introduction to intelligent energy

Module 1 - Intelligent energy Topic 2 - The smart grid concept

Topic 3 - Smart grid components and technologies

Topic 4 - Introduction to green entrepreneurship

Module 2 - Green

i Topic 5 - Understanding the green entrepreneur
entrepreneurship

Topic 6 - Marketing management — Green marketing

Topic 7 - Smart energy cities
Module 3 - Green

entrepreneurship application Topic 8 - Smart energy in buildings
sectors

Topic 9 - Smart energy in transport

Topic 10 - Case study 1 — Philips lighting

Topic 11 - Case study 2 — Yalumba wine company

Topic 12 - Case study 3 — Elvis&Kresse

Module 4 — Case study
Topic 13 - Case study 4 — Royal mosa

Topic 14 - Case study 5 — Eastex material exchange

Topic 15 - Case study 6 — Siemens

Table 1: EPOQUE’s online Course Il (Entrepreneurship — Intelligent Energy) structure

As shown in Table 1, the EPOQUE’s online Course Ill covers a wide range of aspects
containing 15 topics. The latter last from two to four weeks and result to a total of 45 weeks
of study. Aiming to provide a further analysis of these topics (showing the targeted learning
outcomes, involved assignments, evaluation, etc.), we will describe those of modules 1 and 3
(as these were developed by the Hellenic Open University and the authors of this paper), as
well as the related educational material developed to support the learning process.

Module 1 aims at familiarizing learners with the current energy status and introduces
the fundamentals of the Intelligent Energy concept. It then presents various aspects of the
Smart Grid providing a comparison between the traditional and the smart grid to help
learners identify the fundamental characteristics that drive the evolvement towards a more
intelligent grid. A main scope of this module is to provide learners with information
concerning a smart grid’s architecture, components and major technological areas, in order
to make them competent in designing smart grids for given settings and selecting the most
appropriate technologies for their realization. To this direction, it consists of three topics as
described below.

Topic 1 - Introduction to intelligent energy
This topic lasts 2 weeks and focuses on providing an overview of the current global energy
status and introducing the intelligent energy concept. The expected learning outcomes for
the learners are to:
e Have knowledge on the current status of global energy and associated
infrastructure
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e  Have knowledge of the intelligent energy concept

e Be able to reason over the need to implement intelligent energy solutions

The educational material of Topic 1 includes a presentation (.pptx) that stands for the
basic learning material of this topic, as well as additional learning material of two documents
(one is mandatory and the other optional) with content relative to the topic’s scope. In
addition, there is an assighnment where learners are asked to elaborate on an extended list of
the drivers leading the adoption of the Intelligent Energy concept, and one highlighting its
impact, classified in various fields (e.g. environment, society, economics, energy
management, etc.). The evaluation of this topic is performed by grading the aforementioned
assighment.

Topic 2 - The smart grid concept
This topic lasts 3 weeks and intends to describe the current power grid, the motivation of
shifting towards the smart grid, as well as the smart grid’s architectural overview, basic
characteristics and benefits. The associated learning outcomes for the learners are to:

e  Have knowledge of the smart grid’s concept and generic architectural design

e Have knowledge of the smart grid’s benefits and defining traits

e Have knowledge of the smart grid’s market domains

Educational material of Topic 2 features a presentation (.pptx) that is the basic learning
material of this topic and several documents as additional learning material. The assignment
of this topic calls learners to write about smart grid opportunities in their countries.
Evaluation of this topic is performed by grading this assignment.

Topic 3 - Smart grid components and technologies
This topic lasts 4 weeks and aims to present the major components and the most important
ICTs implemented in the smart grid. The expected learning outcomes for the learners are to:

e  Have knowledge of the smart grid’s major components and technologies

e  Be able to abstractly design smart grids for given settings

e Be able to select appropriate ICTs and related applications for designing smart

grids, based on given needs and requirements

Educational material of Topic 3 consists of a presentation (.pptx) that is the basic
learning material of this topic and several documents as additional learning material. The
assignment of this topic asks learners to design a smart grid architecture for a large university
campus integrating renewable energy resources and define an energy management policy to
achieve sustainability and maximize efficiency of energy consumption, based on the
presented generic architecture of a smart grid and their knowledge upon university settings
and needs. Evaluation is performed through grading the assignment described above.

Module 3 concerns the green entrepreneurship application domains. Green
entrepreneurship refers to businesses that target products, services or processes with an
ultimate objective of benefiting the environment. The term “green” focuses on various
aspects, such as creating and consuming energy without polluting the environment,
integrating renewable energy sources and minimizing the use of fossil fuels and managing
energy as efficiently as possible towards a sustainable consumption and exploiting produced
energy at the maximum level while implementing low-waste processes. Green
entrepreneurship has already found its pace and currently expands in various application
sectors, such as smart cities and transport. Motivation, scope and impact of green
approaches vary along these domains, where several ICTs are combined to achieve efficient
and sustainable use of energy. In light of the above, this module aims to provide an overview
of some main green entrepreneurship application sectors along with the basic features of
intelligent energy implementation.
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Topic 7 - Smart energy cities
This topic lasts 3 weeks and targets at describing the smart energy city concept and major
applications of intelligent energy in cities. The expected learning outcomes for the learners
are to:
e Have knowledge of real world applications of green entrepreneurship
e Have knowledge of the current energy status in a city level and the smart city
concept
e Understand how district heating and cooling works and how it benefits from
intelligent energy
e  Be aware of smart street lighting basics
e  Be able to find city-wide opportunities of intelligent energy applications
The educational material of Topic 7 includes a presentation (.pptx) as the basic learning
material of this topic, as well as various documents (either mandatory or optional) as
additional learning material. This topic also includes an assignment where learners are asked
to identify the implemented technologies and required system components for the
realization of intelligent street lightning. The evaluation of this topic is performed by grading
the aforementioned assignment.

Topic 8 - Smart energy in buildings

This topic lasts 3 weeks and describes how intelligent energy is applied to buildings, discusess
the implemented ICTs and presents relative applications. The expected learning outcomes for
the learners are to:

e  Have knowledge of the current status of energy consumption in building and the
need for a smarter/greener approach

e  Have knowledge of the smart building concept

e Have knowledge of major technologies and applications of smart buildings

Educational material of Topic 8 consists of a presentation (.pptx) that is the basic
learning material of this topic and several documents as additional learning material. The
assignment of this topic calls learners to describe the concept of green Heating Ventilating
and Air Conditioning (HVAC) systems, their basic components and the main technologies used
for their realization. Evaluation is done through this assignment’s grading.

Topic 9 - Smart grid components and technologies
This topic lasts 3 weeks and presents the application of smart energy in transport and the
electric vehicles. The expected learning outcomes for the learners are to:

e  Have knowledge of the current status of energy in transport and the motivation of

introducing intelligent energy

e  Be aware of the electric vehicle types and associated charging infrastructure

The educational material of Topic 9 includes a presentation (.pptx) as the basic learning
material of this topic, as well as various documents as additional learning material. The
assignment of this topic asks learners to provide an overview of the existing electric vehicle
charging infrastructure and describe the perspectives of its evolution. The evaluation of this
topic is performed by grading its assignment.

E-learning platform

Following the completion of the EPOQUE online courses’ structuring we had to determine
and implement the appropriate means of delivering these courses to students. To this end,
we developed an e-learning platform (home page is shown in Figure 2) to support the e-
learning process acting as intermediate between teachers and students. This platform was
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based on Moodle v2.8.3+ (Modular Object Oriented Developmental Learning Environment),
which is a free Learning Management System that offers integrated services of asynchronous
e-learning. The platform uses a mySql database running on a Linux operating system.

é p@ q U e Home Courses v Tools v About v

READ MORE

@ Courses e Project Website
Q Forums e Translation Ready

Figure 2: Home page of the EPOQUE e-learning platform

After logging in the EPOQUE platform, the users can navigate to the offered courses,
access the platform's tools (e.g. forums) and various links (e.g. the EPOQUE website) through
the menu located at the top right of Figure 2. Users may also access courses, forums and
other important content directly from the homepage, as well as see contact and social media
information. When accessing the EPOQUE courses (either from the top menu or using the
direct link in the homepage) users are directed to the page of Figure 3.
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MY COURSES

Course | - Participatory Course lI- Current state and

Course |l - Entrepreneurship- Course |V: Applied Energy

Figure 3: Course and user navigation

On the left of Figure 3 the user navigation panel is shown, through which users are able
to access their profiles where they can set their preferences, modify their personal
information, access forum discussions they participate, view their blog entries and go through
their private messages. They can also navigate to the four EPOQUE courses and their
respective content, while being able to access forums and wikis. The EPOQUE platform
structure includes the following:

e A Generic Course hosting:

= News forum, Generic question forum, Q & A forum
= Collaboration wiki
e  The four EPOQUE courses each including:
= General Forum
= News forum
= File repository
=  Chat Room
= Course material reflecting 45 weeks (documents, presentations, videos, use
cases, external urls, etc.)

With regards to the generic course, Figures 4 and 5 show the generic question forum
and the collaboration wiki respectively as they were formed during an Intensive Study
Program (ISP) that took place in loannina, Greece with approximately 30 students and 10
teachers that focused on engaging and enhancing the knowledge of the participating
students from three countries (Greece, Italy and Finland) through the EPOQUE environmental
portfolio. During ISP all participants used the EPOQUE e-learning platform to access available
tools and learning material. Concerning the platform tools, forums were used to
communicate questions, perspectives, observations, announcements, activities, assignments
and announcements, while the wiki was used in a collaborative manner to develop a glossary
of terms relative to the delivered educational content.
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Generic Question Forum

Add a new discussion topic

Ir 1 T nir 1stry a Goulgout
Baltic sea Anastasia Goulgouti
Internship in Finland Vasiliki Mantziot

Thu, 3y
Final Assignment for 6 GreenMusketters Par i Topali P al

) 1 Ma 4 P

Ir T r ina Vraka L y Vraka
daily assignments Lina Vraka 0 Lina Vraka

T 1y é 37 F

Figure 4: The generic question forum
Glossary
TABLE OF CONTENTS
1. Course 1 - Part y methods in Susta

1.1. Participatory Approach
1.2. Climate Change

2.Course 2 - Current state and future of the Baltic and Mediterranean Area in an interdisciplinary pe e
2.1.Sewage
2.2.HELCOM
.Course 3-Green En neurship and Intelligent Energy
3.1. Smart Grid
3.2. Smart power meter
4. Course 4 - Energy Management Systems

4.1. Energy Management System (EnMS)
4.2 Energy Standard

Figure 5: Collaboration wiki used to create a glossary of terms

Figure 6 provides a segment of the EPOQUE’s online Course Il (which was discussed in
the previous section). Its structuring is week-based and weekly content is available through
appropriate content blocks, while users are able to quickly navigate to the 45 weeks of the
course by the respective menu shown on the left of Figure 6, which also provides access to
user profiles as described above. Moreover, the students have access to the chat room, file
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repository, news forum and general forum that are available for this particular course. It is
noted that students are able to access learning material through embedded browsers, pdf
readers, etc., though which they also have the ability to download learning material.

&
General Forum

Home % News forum
My home . File Repository
Site pages
Lt 0) Course Il Chat Room

Course ll Week 1

',_“ B ntroductior
B ntelligent ene

Week?2

Week 6
@ World Energy Outlook
8] WHAT IS INTELLIGENT ENERGY?

Q Assignment on Intelligent Energy

Week 3

Figure 6: A segment of the EPOQUE’s online Course llI

The course structuring offered by the EPOQUE platform helps students identify exactly
what they have to do at any point in time during their course attendance. For example,
concerning Topic 1 of Course lll, the first week they have to study the basic learning material
and the second one they may read some additional learning material and write their
assignment of this topic. The same goes with all the topics and the duration of activities (i.e.
study, assignment submission) depend on the volume of the basic/additional learning
material and the difficulty level of assignments. It is obvious that the provided learning
environment assists students to appropriately organize and schedule their study effort and
time by guiding them in their weekly obligations, while providing all necessary resources for
their fulfillment.

Evaluation

Apart from the ISP, both the online version of the EPOQUE Course Il and the e-learning
platform were presented and used during a workshop that took place in the context of the
main EPOQUE conference held at loannina in May 21, 2016. This workshop was attended by
49 participants aged between 20 and 52 years, who were mainly students of the department
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of primary education of the University of loannina, as well as teachers of primary and
secondary education in Greece.

The main objectives of the workshop were to demonstrate the e-learning platform
developed in the context of EPOQUE and train participants in the contents of the EPOQUE’s
online Course Il using this platform. To achieve these goals, the overall e-learning platform’s
functionality was initially presented (e.g. navigating through the EPOQUE courses, managing
user profiles, uploading documents etc.). Then, the participating people got trained in the
learning modules “Intelligent Energy” and “Green entrepreneurship application sectors”
using the e-learning platform to access relevant educational material. Subsequently, they
were given a brief period of time to navigate through educational material and platform tools
(e.g. forums and wikis) on their own. Finally, the participants were asked to assess both the e-
learning platform and the educational content of the aforementioned EPOQUE’s course
through appropriate questionnaires.

The sample comprised of 41 females (~¥86%) and 8 males (~16%). Approximately 67% of
the attendants were students, 20% were teachers, 8% were out of and looking for work,
while lower percentages corresponded to people out of and not looking for work or self-
employed. Moreover, 61% of the attendants were high school graduates, 27% were
university graduates and 12% had master’s or doctorate degree. The first questionnaire the
attendants were called to fill, referred to the evaluation of the EPOQUE e-learning platform
and had 6 sections. Each section included 2 to 6 questions, while the Likert scale was used for
the answers that ranged from 1 to 5 (1. Strongly disagree, 2. Disagree, 3. Neither agree nor
disagree, 4. Agree, 5. Strongly agree). Table 2 shows the sections along with the most
indicative and aggregative questions of each section of the e-learning platform evaluation
qguestionnaire and Figure 7 the results of the answers provided by the attendants to these
questions.

Section Indicative question

Platform in general The organization of information in the platform was very clear
Tools Overall, | found the tools useful

Ease of use It was easy for me to become skillful at using the platform
Learnability Learning to use the platform was easy for me

Attractiveness Overall, the interface of the platform was pleasant
Satisfaction Overall, | am satisfied with the platform

Table 2: Sections and indicative questions of the e-learning platform evaluation
questionnaire
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Q: The organization of information in the platform was
very clear

57.2%

Il Strongly disadree
I Disagree 12.2%
[ Neither agree nor disagree

I Agree

[ Strongly agree

Platform in general

Q: Overall, | found the tools useful

34.8%

36.8%

Il Strongly disadree
I Disagree

[ Neither agree nor disagree
Il Agree

[ Strongly agree

Q: It was easy for me to become skillful at using the
platform

40.8%

I Strongly disadree

Tools

Il Disagree 24.4%
[ Neither agree nor disagree
I Agree
[T Strongly agree
Ease of use

Q:Learning to use the platform was easy for me

38.8%

Il Strongly disadree

I Disagree 16.3%
[ Neither agree nor disagree
I Agree

Strongly agree

Q:Overall, the interface of the platform was pleasant

I Strongly disadree

I Disagree 22.4%
[ Neither agree nor disagree
I Agree

[ Strongly agree

Learnability

Attractiveness

Q:Overall, | am satisfied with the platform

I Strongly disadree
I Disagree

[ Neither agree nor disagree
I Agree

[ strongly agree

Satisfaction

Figure 7: Results of the answers to the questions of Table 2

As shown in Figure 7, the feedback we received for almost every category of the
platform was very positive. In particular, the overall impression of the platform was very
good, as 85,8% of the attendants either agreed or strongly agreed that the information
organization of the platform was clear. With regards to the usefulness of the tools, there was
a noticeable amount of people (36,8% - over one third of the participants) that were neutral
(neither disagree or disagree) and this can be justified by the fact that a user needs to use the
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platform tools for a considerable amount of time, in order to recognize their value and
usefulness.

Concerning the easiness in the use and the learnability of the platform, 75,6% and
71,5% of the attendants respectively, were either positive or strongly positive. However,
these percentages are related to some extent to the fact that the EPOQUE platform is rather
simple in its current form and they are expected to drop as various more complex
functionalities are integrated (e.g. assighment submission system). Attractiveness is deemed
good or very good by 63,3% of the attendants, which is mainly due to the simple template
the current version of the EPOQUE platform has. This percentage is expected to rise as better
templates may be used increasing the user-friendliness of the platform’s front page. Finally,
the vast majority of the attendants (83,6%) are either satisfied (46,8%), or very satisfied
(36,8%) with the platform in general, which is very encouraging for the effectiveness of the
developed e-platform.

Moreover, the e-learning platform evaluation questionnaire included one open
question for each of the examined sections that revealed several opportunities for
improvement concerning the e-platform’s functionality and content presentation. An
indicative example refers to a comment received in the section evaluating the attractiveness
of the platform, which mentioned that it would be more attractive to include various
environment-related photos next to texts to align the platform’s appearance with the
courses’ content and objectives. Another comment proposed the integration of
environmental news feed, so that the users can remain informed of the latest news with
respect to various environmental issues. Some other comments mentioned the need for
additional tools, such as a calendar presenting both the history and forthcoming activities for
the academic year and enabling them to create events and relative notifications. A few
teachers also mentioned the need for a functionality/tool that would facilitate online grading
and viewing of the performance of their students.

The second questionnaire concerned the evaluation of the EPOQUE’s online Course lll,
and, more specifically, its 1 and 3™ modules that were previously described. In the same
manner, this questionnaire had 4 sections, each of which included 3 to 7 questions, while the
Likert scale was used for the answers that ranged from 1 (I disagree) to 5 (I agree). Table 3
shows these sections along with the most indicative and aggregative questions of each
section of the EPOQUE’s online Course Il evaluation questionnaire and Figure 8 the results of
the answers provided by the attendants to these questions. It is noted that this questionnaire
also included some open questions to each section (e.g. “if not why?” questions after the
ones shown in Table 3), but the attendants did not provide any relative feedback.

Section Indicative question

Learning outcomes and educational material are closely

Learning outcomes .
aligned

Course online content is presented in a logical,

Online content presentation .
sequential manner

Educational material and Educational material covered a wide range of aspects in
assignments relation with the course subject

Satisfaction and effectiveness Overall, | am satisfied with the quality of the course

Table 3: Sections and indicative questions of the EPOQUE’s online Course Ill evaluation
questionnaire
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Q:Learning outcomes and educational material are
closely aligned

Il Strongly disadree 4%
Il Disagree 20.4%

[ Neither agree nor disagree

Il Agree

Strongly agree

Learning outcomes

Q:Course online content is presented in a logical,
sequential manner

42.8% Th.34.8%

Il Strongly disadree 4%
Il Disagree 18.4%

[ Neither agree nor disagree

I Agree

| | Strongly agree

Q:Educational material covered a wide range of aspects
in relation with the course subject

e 45%

36.8% y
0,
I Strongly disadree 4%2 %
Il Disagree 12.2%

[0 Neither agree nor disagree
I Agree
[ Strongly agree

Online content presentation

Educational material and assignments

Q:Overall, | am satisfied with the quality of the course

___53%

30.7%

I Strongly disadree 4%
I Disagree 12.3%

[ Neither agree nor disagree

I Agree

[ Strongly agree

Satisfaction and effectiveness

Figure 8. Results of the answers to the questions of Table 3

As shown in Figure 8, the attendants’ feedback for the EPOQUE’s online Course Il was
again very positive. Concerning learning outcomes against the educational material, 75,6% of
the evaluators agreed or strongly agreed that they were closely aligned, which shows that we
achieved a good level of cohesion between the course objectives and offered learning
material. Furthermore, 77,6% of the evaluators agreed or strongly agreed that the online
course content followed a logical, sequential manner advocating to the fact that the course
structuring was efficient. An even higher percentage of the attendants (81,8%) agreed or
strongly agreed that the learning material covered a wide range of aspects in relation with
the course subject, which means that the selected topics and developed learning material
were rich and provided a multidimensional approach to the course subject. This is also
reflected to the final section and the answers to the question regarding the attendants’
satisfaction with the overall quality of the course, where 83,7% of them replied positively,
showing the high potential of the EPOQUE’s online Course lll towards being included in a
relevant syllabus.

Concluding remarks

As it is projected, world energy consumption will grow by 56% and carbon dioxide emissions
will have a 46% increase between 2010 and 2040 (U.S. Energy Information Administration,
2013). To address the challenges emerging by these projections and associated issues like
climate change, the energy sector is changing and focuses on renewable energy sources, in
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order to facilitate a more sustainable and effective use of energy. In addition, a main
objective is to increasingly integrate digital technologies throughout all stages of the energy
value chain to provide an advanced power infrastructure, actively engage consumers and
smoothly integrate renewables among others. These lead to a rapidly growing economic
sector creating new jobs that will require qualified professionals to staff them. In this context,
the EPOQUE project aims to deliver an integrated environmental portfolio for university
education to provide adequate training to such potential professionals. The EPOQUE portfolio
consists of four distinct courses, which are also provided in an online version for the needs of
an e-learning process.

This paper presents the e-learning framework that served as the basis for the online
courses structuring and the EPOQUE e-platform design and development. This platform aims
to support the e-learning process and provide the means for the delivery of the EPOQUE
portfolio to students. The EPOQUE’s online Course Il and the e-platform were evaluated by
49 people and the received feedback was very positive for both. This is very encouraging for
the appropriateness and effectiveness of the e-platform, as well as the quality of the
developed online course.

However, it has to be noted that the developed platform is rather simple in its current
version and it is expected to become more complex as it will be implemented from different
educational institutes that will customize it, based on their requirements, preferences and
needs. Moreover, several modifications could be made in terms of the platform layout aiming
to achieve a more user-friendly and functional interface. Again, this is an issue that will be
individually addressed by each educational institute that will adopt this e-platform.

Furthermore, the content of the EPOQUE’s online Course Ill could have several
variations based on the type of students that it will be offered. For instance, if it is aimed to
be taught to engineers, the content could contain a lot more technical details. On the
contrary, if it is aimed for economics’ students, the green entrepreneurship and marketing
part could be enriched and highlighted, limiting the technical information and just providing
an overview of this aspect. Naturally, several factors, such as culture, industrial status,
political agendas and other national particularities could also play a significant role in
specifying this course’s content.
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