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In a world characterized by Ecological Overshoot, where humanity demands
more from natural ecosystems than they can sustainably renew, education
can nurture sustainability-minded citizens and future leaders to help
accelerate the transition toward an era where our finite planet's resources
stand at the core of all decision-making. Despite the essential role of
Higher Education Institutions (HEI) in contributing to a sustainable society,
a holistic understanding of how to incorporate sustainability initiatives into
HEI is still lacking. Given the critical role of HEI in societies and considering
the number of students, educators, and staff they host every day, ensuring
that sustainability is both taught and practiced on campuses becomes
fundamental. To this end, a strategic partnership was created in 2019 to set
up the ERASMUS + project EUSTEPs—Enhancing Universities’ Sustainability
Teaching and Practices through Ecological Footprint. Among the main
outputs of the project is a teaching module for introducing the sustainability
concept to students. This Module takes a 360-degree approach to teaching
sustainability that is designed to help students grasp the extraordinary
complexity of sustainability in an engaging and captivating manner. This
paperthus aims to: (1) present the EUSTEPs Module, its pedagogical approach
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and structure, and the learning outcomes and competencies students are
expected to gain, (2) review the outcomes of its first pilot teaching in four
European HEI, and (3) shed light on how this Module contributes to the
development of competences and pedagogical approaches for achieving
the Sustainable Development Goals (SDGs). Our findings show that 90%
of the students were “satisfied” or “very satisfied” with the Module, rating
the Ecological Footprint as the most useful teaching tool among those
included in the Module. In addition, they appreciated the interactive nature
of the proposed teaching. Feedback obtained from students during the pilot
teaching contributed to shaping the Module's final structure and content.
The Module—an important interactive sustainability pedagogical tool—is now
ready for use with students in different disciplines, thus contributing to
progress toward the UN 2030 Agenda, particularly SDG 4, SDG 11, SDG 12,
and SDG 13.

Higher Education Institutions (HEIs), sustainability, Ecological Footprint (EF), teaching

module, EUSTEPs, sustainable development goals (SDGs)

Introduction

In a world characterized by a global human overuse of
the Earth’s life-supporting ecosystems services (i.e., Ecological
Overshoot) and fast-decreasing natural capital stocks (Lin et al.,
2018), education plays a critical role in helping reverse these
trends and move toward reaching the goals set by the United
Nations 2030 Agenda for Sustainable Development (United
Nations [UN], 2015). Education is key to expanding basic
sustainability literacy, narrowing social gaps, and favoring a
prosperous quality of life, while also contributing to increased
awareness of ecosystems’ challenges across all sectors of society
(Laurent et al,, 2021). Education provides students and wider
learner groups with the knowledge, skills and mindsets to
address the Sustainable Development Goals (SDGs) through
their current or future roles (SDSN, 2020).

HEI are a major driving force behind the shaping of
awareness, knowledge, skills, and values in a society. As such,
they have a huge responsibility with helping create a sustainable
approach to living (Cortese, 2003). Education, as a matter of fact,
has been identified as one of the six key transformations needed
to achieve the SDGs (Sachs et al., 2019). Modifying the current
education systems may represent a pivotal social intervention
(Otto et al, 2020), as it can catalyze a social shift toward
a new sustainability system-thinking by making awareness of
such issues as climate change, resource use/overuse or planetary
limits mandatory at all levels of public education.

Recognizing this, four European HEI—Aristotle University
of Thessaloniki (AUTh-Greece), University of Aveiro
(UAv-Portugal),  Universidade  Aberta  (UAb-Portugal),
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and University of Siena (UNISI-Italy) —together with the
international non-governmental organization (NGO) Global
Footprint Network, joined efforts in a project that aims to
change the way sustainability is normatively formulated,
taught, and implemented within HEI. The 3-year project
Enhancing Universities’ Sustainability Teaching and Practices
through Ecological Footprint (EUSTEPs), funded by the
ERASMUS + program, proposes a ‘“learning-by-doing”
approach to raise awareness not only among professors and
students all over the European Union but also among HEI
administrative and management staff. The EUSTEPs rationale
is centered on guiding sustainability system-thinking and
educating the wider academic community on the basics of
the sustainability concept, Ecological Overshoot and SDGs,
through the Ecological Footprint (EF) methodology. The
Ecological Footprint is a sustainability metric whose capacity to
communicate the scale and significance of humanity’s overuse
of the planet’s natural resources in simple and powerful terms
has been demonstrated over three decades of implementation
around the world (Collins et al., 2020).

Anchored in the leitmotif of “sustainability in everyday
life? the EUSTEPs project has been articulated into two main
phases intended to guide students and the wider academic
community along their learning journey. The first phase focused
on the development of a teaching Module and a Massive Open
Online Course (MOOC) customized for the identified target
groups: (1) students, (2) teaching staff, and (3) administrative
and management staff of HEIL. The second phase aimed to
involve university communities to co-develop an online, open-
access, University Footprint Calculator intended to identify
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unsustainability drivers and engage the academic community
on the necessary process to lower the environmental impacts of
universities’ operations.

This paper focuses on the first phase, namely the
development of a new sustainability pedagogical Module
for undergraduate and post-graduate students. It aims to:
(1) present the EUSTEPs Module, its pedagogical approach
and structure, and the proposed learning outcomes and
competencies students are expected to acquire; (2) review
the outcomes of the first pilot teaching in four European
HEI, and (3) shed light on how the Module contributes
to the
approaches

development of competences

the

and pedagogical

required to reach global Sustainable

Development Goals.

The building-up of education for
sustainable development

Since the 1972 United Nations (UN) Stockholm Conference,
the education system has been recognized as key in fostering
environmental protection and has gained a central role in
easing the transition to a sustainable world. Twenty years
later the UN Agenda 21 (United Nations Conference on
[UNCED], 1992) called
for reorienting education toward sustainable development.

Environment and Development

Consequently, the Decade of Education for Sustainable
Development in 2005-2014 (United Nations [UN], 2002)
and its follow-up Global Action Programme on Education
for Sustainable Development (UNESCO, 2014) were
launched by the UN and UNESCO, respectively. However,
despite the official acknowledgment of the role of HEI in
contributing to sustainable societies (Ramos et al,, 2015),
tension still exists between different normative views of
what “sustainability/sustainable development” is and “what
universities should do” (Stough et al., 2018).

From the 1987 Brundtland Report (Harlem,
to the 2012 Rio Earth Summit (United Nations
2012),
contributed to building up sustainable development as an
established field of research (Wilson and Wu, 2017) and
fostering higher education for sustainable development.

1987)
[UN],
(see Figure 1)

several events and declarations

In the last two decades, a shift has taken place from
teaching environmental issues to a broader sustainability
agenda (Disterheft et al, 2015); meanwhile, the focus of
the literature on environmental sustainability has shifted
toward issues of pedagogy, competences, community
outreach, and partnerships toward sustainability. As a
result of this evolution, the

(ESD) paradigm is

Education for Sustainable
Development currently addressing
comprehensive transformative learning and provides equal
economic, and

attention to the environmental, societal,

institutional dimensions.
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This ongoing transformation has culminated with the UN
2030 Agenda (United Nations [UN], 2015) —with education
included both as a stand-alone goal (SDG 4) and a core
element of several other SDGs and targets (including on
health, growth and employment, sustainable consumption
and production, and climate change). Additionally, the
development of the UNESCO Education 2030 Framework
for Action, which followed the establishment of SDG 4,
contributes to setting several strategic approaches: from
strengthening policies, plans, legislation, and national
systems, to emphasizing equity, inclusion, and gender equality
(UNESCO, 2017, 2020).

Education for Sustainable Development literature has
recently started to focus on the connection between how ESD
is delivered (pedagogical approaches) and the sustainability
competences it might generate (e.g., Lozano et al, 2019).
Research by Lozano et al. (2017), Vare et al. (2019), and
Moreno Pires et al. (2020), for instance, has highlighted
a set of critical competences to handle the complexity of
ESD, ranging from more “traditional” competences (e.g.,
normative and strategic competences, critical thinking and
analysis, communication and use of media, or interpersonal
competences) to more transformative or disruptive ones
(e.g., systems-thinking, anticipatory thinking, empathy and
change of perspective, justice, responsibility, and ethics,
tolerance for ambiguity and uncertainty or transdisciplinary
competences). These competences should be acquired and
developed through different pedagogical approaches. The more
universal of those approaches rely on case studies that enhance
the descriptions of settings, problems, and controversies
regarding the definition of sustainable development, together
with lecturing that provides access to different materials
such as videos or assignments within the classroom context
(Moreno Pires et al., 2020). Similarly, encouraging teamwork
through interdisciplinary team teaching is beneficial, as
well as fostering mind, cognitive and concept maps to
deliver a visual impact of sustainability-related concepts.
Promoting the development of project-, problem- or challenge-
based learning also directs students to non-linear learning,
strengthening their engagement in collaborative groups,
with the community, or through business partnerships
(Lozano et al., 2017).

The potential of the Ecological
Footprint as a tool for education
for sustainable development

The Ecological Footprint (EF) methodology is not
in the ESD field. Through different approaches
and with different groups, it has been used during the
last

new

15 vyears in multiple teaching efforts across the
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FIGURE 1
Timeline of major international sustainability milestones.

on Environmental Education, 1987 () “Our Common Future”, The
Georgia Brundtland Report
Tallo.lres Declaration, 1990
Presidents Conference, O 1992 United Nations Conference on
France ——O  Environment and Development, Rio de
Janeiro, Brazil
World Declaration on Higher 1998
Education for the twenty-first . )
century: Vision and Action 2000 Millennium Development Goals
Global Higher Education for Sustainability
Ubuntu Declaration Oﬂ Partnership (GHESP)
Torino (Turin) Declaration on 2005 The UN Decade Education for
Education and Research for Sustainable Development (DESD)
Sustainable and Responsible 2005-2014
2009
Development, Italy O
World Conference on Higher
. 2011
Education () Copernicus Charta 2.0
UN Higher Education Sustainability
Initiative within Rio + 20 0O 2012
. - Aichi-N Declarati
People’s Sustainability Treaty on 2014 e .agoya ec afa fon on
. . O Education for Sustainable
Higher education
Development. Post-2015 DESD
agenda
Transforming our worlld:The 2015
2030 agenda for sustainable O
development
2017 Higher Education Institutions
i Conference
Education 2030: Incheon
Declaration and Framework
for Action for the 2019

world (e.g., McNichol et al, 2011; Gottlieb et al., 2012;
O’Gorman and Davis, 2013; Global Footpring Network
[GFN], 2014; Lambrechts and Van Liedekerke, 2014;
Siidas and Ozeltﬁrkay, 2015; Fernandez et al,, 2016;  Collins
et al, 2018), due to its ability to translate personal lifestyle
choices into quantitative data. Its use as a pedagogical
tool—from kindergarten to universities—has stimulated
best

sustainability education and awareness, connect action-

wide-ranging discussions on how to influence

oriented learning with improved students’ knowledge,
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and ultimately lead to more sustainable behavior patterns
(Moreno Pires et al., 2020).

Awareness generation has been recognized as one of the
main strengths and value-add of the EF concept and its
associated tools (e.g., personal Footprint calculator?) (Collins
et al., 2020), as it allows individuals to observe and realize the
impact of their personal actions on the planet through a simple

1 https://www.footprintcalculator.org/
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message and visually appealing results. Despite acknowledged
limitations, teaching and applying EF to every person’s reality
inspires debate and generates awareness of personal impact
(e.g., Cordero et al., 2008; O’Gorman and Davis, 2013; Collins
et al., 2018). Identifying personal Footprint drivers then raises
incentives for a shift of attitude and helps quantify the influence
each one may have in changing the course of the world (e.g.,
Ryu and Brody, 2006; McNichol et al, 2011; Collins et al,
2020). Overall, the EF has proven to be an asset when it
comes to fostering different sustainability competences such as
anticipatory thinking, change of perspective, responsibility, as
well as global and personal ethics (Moreno Pires et al., 2020).

Calculating individual EF is not the only way to use
the Footprint concept as a pedagogical tool in classrooms.
Previous studies have shown, for instance, that calculating the
EF of a university encouraged more collective actions and
transformations within HEI, guiding campus operations and
policy development (Venetoulis, 2001), and engaging students
with identifying and implementing transformational activities
(Conway et al., 2008; Lambrechts and Van Liedekerke, 2014).
Using the EF in HET context could help address more spheres
of sustainability ed through this tool, from allowing students
to obtain greater knowledge and awareness of their personal
impact on sustainability, to stimulating actions and changes
in both personal and campus life, for both students and the
wider academic community (e.g., teachers, administrative and
management staff).

Over time, the EF has proved to be a powerful tool in the
classroom (McMillan et al., 2004; Brody and Ryu, 2006; Gottlieb
et al,, 2012; Collins et al,, 2018), but how it is approached by
the teacher is also a determining factor for how it is perceived
by students. Figure 2 presents different pedagogical approaches
and associated sustainability competences which have proven to
be relevant when addressing the EF. Developing “empathy and
change of perspective” is one of the most common competences
when referring to the EF, although targeted audiences are also
confronted with justice, responsibility, and ethics when tackled
through the perspective of eco-justice and community. Project-
based or problem-based learning also present students with real
challenges, promoting anticipatory thinking and analysis as well
as interpersonal relations and collaboration. Developing mind
or conceptual maps with the support of the EF method has also
proven to be a powerful learning exercise.

Methods

The development of an innovative teaching approach stands
as one of the main goals of the EUSTEPs project. As the
project intends to pursue learning tools that can be taught in
different courses and to different target groups—thus fostering
horizontal integration of sustainability in education—a Module
was developed to teach sustainability to one of the intended
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target groups: university students. To do so, a four-step process
was adopted: (1) design, (2) test, (3) assessment, and (4) revision
of the Module (see Figure 3).

Step 1: Designing the EUSTEPs Module
via an interdisciplinary, collaborative
approach

A collaborative and interdisciplinary approach was adopted
by the EUSTEPs project team: eight Professors and two
Post-Doctoral researchers from the four partner universities
were involved in developing the Module together with
two researchers from Global Footprint Network. This team
consisted of individuals from different backgrounds and
expertise in different scientific fields: education and pedagogy;
environmental sciences; economics; public administration;
and public policy. In October 2019, the initial structure
and content were discussed, while an integrative literature
review of pedagogies, competences, barriers, and challenges
was conducted (Moreno Pires et al, 2020). The Module
was intended for undergraduate and post-graduate students
from all course and degree types. From the start, it was
designed so as to be integrated within any existing curricular
units or programs across all disciplines—not as a stand-
alone course.

The team decided to focus on sustainability in the context of
everyday life by considering two core aspects: (i) sustainability
as a complex, multi- and trans-disciplinary topic spanning
across all fields of education and all spheres of life and (ii)
highly interactive teaching in which students experience first-
hand, individually and collectively, the crosscutting nature
of sustainability. Teaching materials and pedagogies (e.g.,
slides, educational videos, worksheets), activities (i.e., individual
and collective class tasks and homework assignments), and
desired competences for the Module were defined in December
2019. A plan was then set to implement the Module in
two different forms—face-to-face and distance learning—to
reflect the needs of different types of university. Aristotle
University of Thessaloniki (AUTh), University of Aveiro (UAv),
and University of Siena (UNISI) prepared the face-to-face
course, while Universidade Aberta (UAb)—a distance-learning
university—framed its online version.

The EUSTEPs Module was set to focus on: (i) Ecological
overshoot, sustainability concept, and the SDGs, (ii) EF, its
implication for and applications to sustainability debates, and
(iii) sustainability and HEI. Therefore, it was structured in
8 different Module Units, for a total of 6 to 12 h of face-
to-face lessons, followed by 20-25 h of asynchronous work
(equivalent to 1-1.5 ECTS workload, depending on the four
universities’ rules). It was developed in English—the language
common to all team members—prior to being translated into
Greek, Portuguese, and Italian for ease-of-use at the partner
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FIGURE 2

The Ecological Footprint lends itself to various pedagogical approaches and sets of sustainability competences (adapted from Lozano et al.,
2019).
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FIGURE 3
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universities. Some of the proposed pedagogies, such as the

Step 2: Module pilot testing
C-map or the “Fisher for a day” game for instance, were tested
among the team so as to make necessary adjustments. The Module was applied at the four partner universities
The structure, pedagogical tools, and the proposed learning during the Spring 2020 semester in a pilot phase. Its teaching

outcomes and competencies are discussed in the results section. started on February 18, 2020, at UAv, soon followed by the
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other three universities from March 2020 onward. Due to
the COVID-19 outbreak, UAv was the sole university that
implemented the Module in a face-to-face set-up. AUTh and
UNISI implemented the Module with synchronous online
sessions using videoconferencing systems, after implementing
the necessary adaptation required for that type of teaching. UAb
implemented the Module through distance learning as planned,
using its pedagogical model (Pereira et al., 2008) and e-learning
platform. 79 students across the four universities were involved
(see Table 1).

Step 3: Module assessment

Assessing the Module’s effectiveness was considered
extremely important for its improvement. To this end, feedback
was obtained from both students (via surveys) and educators
(via semi-structured written teaching diaries).

Students’ feedback on the strengths and weaknesses of the
Module and the received teaching was collected through an
online survey tool (i.e., Limesurvey). The survey used both
open and closed-form questions in six main areas: (i) general
socio-demographic information about students (e.g., gender,
nationality, year of study, degree), and main features of the
course they were attending (e.g., university, course name and
level, semester), (ii) assessment of main characteristics of the
Module (e.g., sequence of topics, links between them, schedule,
etc.), (iii) feedback on the educational materials and resources,
(iv) feedback on the applied homework assignments, v) students’
self-perceived knowledge acquisition and the development of
their intentions toward sustainability actions, and (vi) overall
effectiveness and satisfaction of/with the Module.

A five-point Likert scale was applied for the closed-form
questions (Olsson et al., 2020). Since some educational materials
and homework assignments were not taught/applicable to
all students, such as field visits canceled due to COVID-
19 restriction measures, for instance, an additional answer
option was added to the questionnaire to indicate whether the
educational materials or homework assignments were applied or
not. The survey was validated by the team engaged in the project
(Habidin et al., 2015) and applied from March 2020 to May 2020.

For the close-ended questions, a descriptive data analysis
was performed. For the open-ended questions, a content
analysis was applied through repetitive cycles of developing,
refining, grouping, and labeling categories, based on the units
of meaning of students’ responses (Ghahramani, 2016).

Data was then collected from educators’ feedback diaries
that were filled immediately after teaching each Module Unit.
These diaries addressed seven thematic areas of the EUSTEPs
Module, namely: (i) efficiency of the scheduled time for
implementation, (ii) feedback on the topics and concepts taught
including difficulties during teaching, (iii) practicality of, and
barriers to, implementing class activities (iv) practicality of,
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and barriers to, implementing homework assignments, (v)
educators’ observations about students’ level of engagement, and
(vi) suggestions for improving the Module. In total, five diaries
were filled—one from each educator that implemented the
Module in his/her curricular unit(s)—and their data analyzed
(see the diary structure and one example of the educator’s
notes in Table 2). Limitations associated with the questionnaire
(e.g., validity, reliability, etc.), such as those associated with
participants’ and observers’ errors and bias (Saunders et al,
2007), were taken into account in discussing results and
drawing conclusions.

Step 4: Revising and improving the
Module

Finally, the set of information included in the educator’s
feedback diaries, together with those extracted from the
students’ feedback questionnaire, were used to amend and
improve the Module structure, content, and material during
the June-July 2020 period. Results from this Step are further
explained in section “Module improvement.”

Results and discussion

The EUSTEPs Module: Pilot testing

The Module was structured in 8 Units, with two Units
proposed as optional (see Table 3 for the overall structure).
Different pedagogies were used, ranging from traditional ones
(e.g., lecturing, videos), to more interactive ones (e.g., C-maps,
games). All classroom and homework activities and assignments
were performed in groups of students to further support the
learning outcome and collaborative competences. The expected
learning outcomes were: (1) understanding the complexity of
the sustainability sphere, (2) usefulness and application of the EF
methodology, (3) role of HEI in promoting sustainability, and
(4) how to assess sustainability and EF at HEIL

Regarding competences, the Module considered six critical
competences in particular that are relevant for sustainability
learning, namely: normative competences; empathy and change
of perspective; systems-thinking and handling of complexity;
critical thinking and analysis; assessment and evaluation;
and personal involvement. These competences aimed to
be developed through the numerous activities developed,
discussions, field visits, and supportive educational material
(e.g., videos, EF Calculator), thus increasing the potential for
successful outcomes. Finally, transdisciplinary work, which is
considered a fundamental competence toward sustainability,
was also cultivated throughout the entire Module.

Units 1 to 3 were designed as an introduction to ecological
overshoot, sustainability and EF concepts, to ensure that
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knowledge of the main concepts is acquired and students
can develop critical thinking throughout the rest of the
course. Familiarity with these concepts in the context of daily
activities can also help students understand the implications
of their personal lifestyles for SDGs achievements and the
sustainability of their study-place (i.e., campuses). In Unit
2, for instance, students are engaged in the “Fisher for
a day” game, which helps them perceive the notion of
planetary and ecosystems limits, while employing cooperation
concepts, interactively through inverted learning. With this
game, students are able to comprehend that the capacity
of nature to provide resources and absorb waste is not
infinite, and overshoot leads to the degradation of the
Earth’s ecosystems.

Units 4 and 5 introduced the concept of EF as a tool to foster
sustainability and track progress toward the SDGs. Students
have the opportunity to participate in a 2-round class exercise
(see Collins et al.,, 2018 for further details on this exercise),
using the online personal Footprint calculator, to identify
their individual EF and discuss solutions on how to reduce
the impacts of daily activities. This stimulates debate among
students, by comparing and discussing results, as a means
to create awareness about personal and collective behavior.
The Module includes an optional unit (Unit 6) that details
the process of Footprint assessment by focusing on Footprint
data and equations.

Unit 7 deals specifically with the HEI's context and takes into
consideration social justice and intergeneration equity. Finally,
Unit 8 focuses on concrete examples of HEI and sustainability,
existing sustainability-assessment tools, and the role of HEI and
their community in enhancing sustainability.

A final collective homework assignment is developed to
identify sustainability features at the University Campus, link
them with SDGs, and suggest improvement solutions.

10.3389/feduc.2022.639793

Module assessment

Among the 79 participating students, 41 filled the online
questionnaire (52%). Gender distribution was almost equally
balanced, with 44% male and 56% female students. Most
respondents (66%) were enrolled in a postgraduate degree,
while 34% were enrolled in an undergraduate degree. Students’
perceptions on different content and materials of the Module are
reported in Figure 3.

The most useful educational material was found to be
the online EF calculator, closely followed by the “Fisher for
a day” game (Figure 4A). The field visit reached a low
score in comparison with other educational materials, since
only UAv managed to conduct it before the COVID-19
outbreak. However, by considering the results of the open-ended
questions, UAv students enjoyed the field visit.

Most of the students conveyed that the homework
assignment entitled “The link between EF and daily activities”
(Unit 4) was the most useful homework included in the Module
(Figure 4B). Conversely, although C-maps ranked the lowest
among homework assignments, they still reached a high level of
usefulness (76%). In their answers to the open-ended questions,
students deplored that no time was planned for them to
discuss their C-map results in the classroom, thus limiting the
possibility to learn from such exercise.

After being familiarized with the main concepts, a high rate
of students (92%) considered trying to reduce their individual
EF (see Figure 4C), closely followed by efforts to change their
personal way of living toward sustainability (89%). In addition,
76 and 72% of students considered engaging in sustainability
practices within the campus or pursuing a sustainability-related
career, respectively. An interesting conclusion is that personal
intentions seemed to have increased more than collective and

social commitments.

TABLE1 Module pilot implementation at the four partner universities: courses’ mapping.

Institution Name of the Curricular Unit where Level of students’ Number of students
(Country) the Module was implemented study
UAv Environmental Sustainability Undergraduate 12
University of Aveiro
(Portugal)
UAb Short Learning Program on Climate Change: Master 12
Universidade Aberta from global to local Action, module Integrated
(Portugal) Responses within Sustainable Development
UNISI Sustainability Undergraduate 20
University of Siena Master 10
(Ttaly)

Life-Cycle Assessment and Environmental Master 15

Indicators

AUTh Teaching and research using new technologies Master 10

Aristotle University of Thessaloniki
(Greece)

in the education for sustainability
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TABLE 2 Sample of the educator’s diary structure and notes from one of the sessions.

10.3389/feduc.2022.639793

General

Diary section Educator 1 Educator 2 Educator 3
Session Number la

Planned length of session (hours) 20 min

Thematic Area

Competences

Main Teaching/learning activities

Learners’ initial/entry-level understanding about their daily activities and their links

with environment, economy, society and institutions

Normative competences (collectively map, specify, negotiate sustainability values) and transdisciplinary work

Familiarization of students with the construction of concept maps (C-maps).

Construction of initial personal C-maps about how learners realize the sustainability of their daily life

Level of study Undergraduate Master Master

N° of students 14 13 10

Year of study/Total number of study years 3/3 2/2 172

Language of teaching PT 1T GR

Language of material PT 1T ENG

Comments, issues, and suggestions regarding:

i. Length of session (actual time) 45 min 30 min 30 min

ii. Concepts/topics taught (e.g., difficult/easy, 20 min were sufficient for this session but Difficult to deepen No problem with C-maps. Minor

confusing)

iii. Materials used in classroom and activities

iv. Homework assignments

v. Students’ level of engagement/interest

vi. Suggestions for improvement

vii. General comments

before that I had to dedicate 25 min
for some students to fill the pre-module
survey about Ecological Footprint

Papers, slides, and C-map app

No homework, students delivered
the C-maps in the class

Very low engagement at the start, but after
participating in the activities, the level of
engagement improved”

Consider extra time for filling out the

pre-module survey

It was difficult to gather students’
attention at first. By the end of the session,
they felt more relaxed and motivated

the usefulness of using C-map.
Proposing C-maps as a way to
assess the initial level of
knowledge

does not allow students to fully
understand the connection
between C-maps and the other

topics of the module
PPT, C-map online tool

Some students sent their
C-map made with the
online tool; others sent their
hand-made pictures

High: all have actively
participated in the discussions

We need to find a way to better
contextualize the use of C-map.
We suggest to dedicate more
minutes to explain C-map
procedure and ask students to
design only 1 at the end of the
module (avoid the one at the
beginning)

Due to the COVID-19

crisis, the University stopped
every "in presence” activity on
March 4th, 2020. This session
was done through

live streaming. In general,

this did not imply great
difficulties in communicating
and proposing teaching activity,
whereas the interactions
students/teachers have been
limited (e.g., not easy to get an
immediate reactions of students
during the class)

questions

N/A

All students but one completed their

C-map in time

Students” engagement ranged from

high to very high

More explanations and examples

needed on the terms environment,

economy, society, and institutions

N/A
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TABLE 3 EUSTEPs initial, pre-testing Module’s structure.

10.3389/feduc.2022.639793

Unit number Unit name Expected Learning Outcomes (ELO) Competences Pedagogies Class exercises and
(Iength) activities
1 Session 1.a - Normative - Mind, Cognitive and - Personal Cmap
20 min Learners to realize the concept of sustainability and - Competences Conceptual Maps - Homework
its dimensions in daily life - Transdisciplinary work - Lecturing
- Discussion
2 Session 1.b - Realize the concept of ecosystems - Empathy and change of - Lecturing - ‘Fisher for a day’ Game-
30 min boundaries/limits and that these are not endless perspective - Inverted Learning
3 Session 1.c - Definition of sustainability and its main aspects - Systems-thinking and - Lecturing - Video
60 min - Environmental aspects of sustainability and EF  handling of complexity - Discussion - Presentation
- EF and other types of indicators - Normative competences - Online tools
- What is the EF - Transdisciplinary work - Case studies
- The usefulness of EF
- The unit of measure of EF
- The factors constituting the EF
- EF as an evaluation tool; differences from other
evaluation tools; EF specific advantages
- Definition and role of the SDGs
- Relationship between SDGs and EF
4 Session 2.a - Realization of personal EF - Critical thinking and - Lecturing - EF Calculator
45 min - Realization of the gap between personal EF and analysis - Inverted Learning - Worksheet
availability of resources - Assessment and evaluation - Online tools - Homework
- Transdisciplinary work
5 Session 2.b - Ability to make informed and reasonable - Critical thinking and - Lecturing - EF Calculator
2 x 45min  suggestions about reducing personal EF values analysis - Eco-justice and - Worksheet
- Assess the impact of such suggestions on the - Assessment and evaluation Community
planet’s ecosystems - Personal involvement - Case studies
- Empathy and change of - Discussion
perspective
- Transdisciplinary work
6 Session 2.c - Understand the process of Footprint - Assessment and evaluation - Lecturing - Worksheet
(optional)  assessment—collecting data, equations and - Transdisciplinary work - Exercises
3 x 45min  challenges - Discussion
7 Session3.a - The concepts of social justice and - Personal involvement - Site-visit - Homework
60 min intergenerational equity - Empathy and change of - Lecturing
- Ability to provide examples of social injustice perspective - Data research
and intergenerational equity - Critical thinking and
- Make sound and informed suggestions for analysis
reducing social injustice and intergenerational - Interpersonal competences
equity - Transdisciplinary work
- Learn about the trade-off between economic
growth and environmental management
- Identify and define examples of sustainability in
real life-
8 Session 3.b - What sustainability in HEI is about - Critical thinking and - Lecturing - Homework
60 min - Aspects of HET sustainability analysis - Internet research - Field visit

- Ways/tools for assessing HEI” sustainability

- Transdisciplinary work

Students attributed high effectiveness to the Module, as
they realized it helped them to increase their understanding
of all the subjects addressed (Figure 4D). Nonetheless, the
Module was considered more useful for the comprehension
of the EF topic (90%), closely followed by the SDGs
(89%). These results prove how impactful this Module
was since the key messages were successfully delivered
(all above 80%).

Regarding students’ overall satisfaction, more than 90%
deemed the Module satisfactory (Figure 5A) and were very

Frontiers in Education

pleased with the lessons and the Module’s characteristics, as well
as with its educational materials and resources (Figure 5B).
Looking at the feedback categorized by the university
(Figure 5B), no major differences were found, although the
highest satisfaction rates on educational materials, homework
assignments, and knowledge improvement on different topics
were reported by UAv students—this is likely because UAv was
the sole university that taught the Module face-to-face and
implemented the field visit before the COVID-19 outbreak. Even
though it was prepared to be taught online in the e-learning
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FIGURE 4

Students’ assessment on (A) usefulness of the educational materials, (B) usefulness of homework assignments, (C) own intention to take future
action on sustainability paths, and (D) own understanding of the covered topics.

A B Module
Characteristics
79%

Educational
80% Materials &

90%
Satisfaction

Resources

—eo— AUTH

~—o— UAv
Very 84% —o— UAb

satisfied, Overall Content 2%Homework UNISI

56% and Structure Assignments

—@— Average

. - 87%
Intentions 83% Knowledge

FIGURE 5

Overall students’ satisfaction (A) and feedback (B) on the EUSTEPs Module. Students’ feedback is broken down by Module features and by
University (expressed in percentage of the scoring scale).

platform and pedagogical model of UAb, the Module had students were still unfamiliar with the online synchronous
to be adapted (within a few weeks) to be taught as online teaching mode that became prevalent during COVID-related
synchronous sessions at AUTh and UNISI, at a time when lockdowns. This may explain students’ comments (in the
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open-ended questions) on the need for more field visits
and interaction with educators in the revised version of the
Module. Based on the participants’ perceptions of the different
educational materials, a comparative analysis between the pilot
universities revealed a considerable difference in the results of
the “Fisher for a day” game as implemented at UAb (Figure 6).
The lower satisfaction rate for UAb students was explained by
the fact that these e-learning students had previous working
experience in different knowledge areas, and that the majority
of them were already familiar with the concept of ecological
resource limitation.

When asked about the strengths of the Module, the personal
Ecological Footprint Calculator and its connection to daily
activities received the highest score, somehow supporting
previous findings from Collins et al. (2018). Some students
also mentioned applied games (i.e., the “Fisher for a day”)—
the combination of theory with practice—and new awareness
as strengths of the EUSTEPs Module. Conversely, the lack of
classroom interaction at AUTh and UNISI due to COVID-
19 constraints was highlighted as the main weakness. A few
students also mentioned the content’s difficulty level, some even
suggesting to lengthening the timeline of the Module to allow
further deepening of the topics at hand.

From the educators point of view, the Module’s
implementation was considered a smooth process. They
stressed, nevertheless, the need to incorporate further
supporting material and interactive approaches to further
engage students. UAv highlighted their students’ growing
interest throughout the Module, while other universities

10.3389/feduc.2022.639793

students’ motivation and engagement were high from the start.
A critical aspect was the high volume of workload proposed
by the Module which, as indicated by some educators (see
Table 2), may lead to a weakening commitment of students and
future participating educators throughout the duration of the
course. Therefore, one suggestion was to reduce and aggregate
some of the work to make the Module more attractive and
dynamic. The educators’ endnotes were very positive as they
highlighted students’ increased level of engagement throughout
the Module, indicating that the Module was off on a very good
start. The assessment made by the educators demonstrated the
ability of the Module to be taught in different courses and to
different target groups.

Students were from different countries and backgrounds,
and the Module was taught in different learning regimes.
While social sciences students, under the assumption that
their knowledge on the topic was not as vast as those who
studied environmental sciences, have shown a different posture
at the beginning of the Module, and they have displayed a
growing level of interest throughout the classes. Students with
an environmental background were engaged from the start due
to their higher familiarity with sustainability concepts.

Module improvement

Based on both students’ and educators’ feedback discussed
above, the structure and content of the Module were modified
as shown in Table 4. Both feedback lines were key to the final

Fisher for a day

The documents for
further reading

The homework &
assignments

The EF online calculator

The slides

The educational videos

@@= AUTh e=@==UAv

FIGURE 6

UAb UNISI

Satisfaction level of the common education materials in the four participating universities.
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TABLE 4 Revised EUSTEPs Module’s structure.

Unit number and Expected Learning Competences Pedagogies Class exercises and
name Outcomes (ELO) activities
(length)
Sustainability around us: - Basic understanding of the - Personal involvement - Mind, Cognitive & Conceptual - C-map
from theory to practice.  sustainability concept and related - Empathy and change of Maps
and back issues perspective - Lecturing
(1 x 45") - Module overview and objectives - Transdisciplinary work - Discussion
Ecological Overshoot - Realize the concept of planetary - Empathy and change of - Lecturing - ‘Fisher for a day’ Game
(1 x 45") limits and how they affect, and are perspective - Life Cycle Thinking
affected by, human activities - Self-awareness and awareness of - Inverted learning
- Realize the importance of others’ perspective - Eco-justice and Community
knowledge and cooperation in - Transdisciplinary work
addressing ecological overshoot
Sustainability and SDGs - Realize the definition of - Systems-thinking and handling of - Lecturing - Videos
(1 x 45") sustainability and its main complexity - Discussion - Presentation
dimensions - Normative competences and - Homework 1: Sustainability
- What SDGs are & what is their ~ knowledge of SDGs: context and Features at HEI
role specificities

- Transdisciplinary work

Ecological Footprint - Understanding the EF definition - Normative competences - Lecturing - Presentation
Introduction and research question - Critical thinking and analysis - Life Cycle Thinking
(2 x 45) - The usefulness of EF as a - Resource Accounting skills - Case-studies
sustainability indicator - Assessment and evaluation
- Ecological and other types of - Transdisciplinary work
“footprint” indicators, calculation
methods and calculators
- Knowledge of the “EF-SDGs”
relationships
Your Personal Ecological ~ - Realize personal Ecological - Critical thinking and analysis - Supply chain/Life Cycle - EF Calculator exercise
Footprint Footprint - Assessment and evaluation Assessment (LCA) - Homework 2: Personal EF and
(2 x 45) - Realize the gap between personal - Personal involvement - Lecturing Daily activities
EF and resources availability - Empathy and change of - Inverted Learning
- Identify possible solutions for perspective - Ecojustice and Community-
reducing own personal EF - Justice, responsibility, and ethics.
- Implement these solutions and - Communication and use of
alternative choices and assess their media
impact on the planet - Transdisciplinary work

- How the EF differs from, and
complement, other evaluation

tools-
Higher Education - Realize how HEI can and are - Normative competences - Case studies - Field Visit (optional; 2 h)
Institutions (HEI) and dealing with sustainability issues - Assessment and valuation - Lecturing - Data search and analysis
Sustainability - Understand the different aspects - Critical thinking and analysis - Sitevisit - Homework 3: Sustainability
(2 x 45) of HET sustainability - Personal involvement (Sitevisit) - Community Service Learning around the world
- Be aware of the various tools - Interpersonal competences
assessing universities’ (Sitevisit)
sustainability- - Transdisciplinary work
EUSTEPs Module - Realize what they have learned - Strategic competences - Mind, Cognitive and Conceptual - Cmap
closure during the Module - Critical thinking and analysis Maps
(1 x 45") - Learn about existing sustainability - Anticipatory thinking or futures - Lecturing
solutions and how to discuss them thinking - Discussion
as a team - Interpersonal competences
- Be willing to be engaged in - Transdisciplinary work

sustainability action in their daily
life and their University-

This module and its related educational material are available at: https://www.eusteps.eu/resources/student-educator-teaching-material/

refinement of the module, whether it is by the perception of the content approach in a classroom, virtual or face-to-face,
the students to the contents, classes and activities, or by the context. Group exercises and homework were reduced to a
educators’ viewpoint on the feasibility and appropriateness of total of three assignments, in an effort to address the issues of
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excessive complexity and volume raised in the feedback. This
improvement was also aimed at highlighting the consistency
between the 3 homework assignments and the three main topics
of the Module: (i) Ecological overshoot, sustainability concept
and the SDGs, (ii) EE its implication for and applications
to sustainability debates, and (iii) sustainability and HEI. The
content of both class activities and homework assignments was
enriched by modifying the instructions handouts for educators,
to facilitate comprehension and implementation. The length
of each Unit was increased, in response to the lack of time
identified by both students and educators.

As both educators and students reported limited benefits
from C-maps—they were only used as an initial individual
activity with no “students-to-students” or “students-to-
educators” interaction and no time to draw post-learning
maps—the C-map exercise was converted into a collective
activity and the second round of C-map exercise was added
to the revised closing Unit (7). By conducting the final
C-map activity in a collaborative way, the team realized
that competences such as interpersonal competences and
transdisciplinary work were also better attained.

Since both students and educators suggested adding
more explanations and examples regarding some concepts,
educational materials (i.e., slides) were revised to (1) include
more examples of sustainability best practices, (2) stress the
link between EF and SDGs, and (3) deepen the sustainability
assessment tools in HEI In addition, feedback on different
educational materials and low results for the “Fisher for a
game” at UAb led to the content of Unit 2 being modified.
The importance of knowledge and cooperation in addressing
the link between ecological overshoot and SDGs was further
emphasized in this Unit.

A new homework assignment was also included to address
students’ suggestions for more interactive learning. Added to
Unit 6 (see Table 4), it requires students to identify successful
examples of sustainability practices around the world and to
analyze what makes them a long-lasting successful solution.
When a field visit is not possible, students will be able to
take a virtual “tour” to EF-reduction projects or practices in
universities or other organizations, elaborating on the main
features and strengths of the selected sustainability projects and
discussing how lessons-learning from such best practices can be
transferred to other HEI and/or organizations.

The final version of the Module attempts to address the
concern expressed by Lozano et al. (2017) regarding the need
to equip students with the ability to understand philosophical
perspectives on ethics, social justice, and community-building.
Following previous studies (e.g., Cordero et al., 2020), pointing
to the need to enrich teaching with personal connections
on the issues being taught, the EUSTEPs Module was built
to contribute to sustainability education through personal
qualities and everyday life connections, promoting awareness
and personal actions toward sustainability.
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Also, based on previous studies (e.g., Conway et al,
2008; Lambrechts and Van Liedekerke, 2014), the EUSTEPS
Module encourages students to implement transformational
activities by applying the EF tools in the classroom. As such,
it proved successful at raising students’ awareness of their
personal consumption habits in their daily activities. Through
this Module, the students engaged in accounting for their
personal EF and thus created more sustainable competences to
use natural resources more effectively, subsequently helping to
achieve a better education for sustainable development (ESD).

One should bear in mind that the constraints caused by
the COVID-19 outbreak raised unforeseen challenges to the
implementation of the Module’s original design. Nonetheless,
as the results have shown, the educators’ team successfully
managed to adapt the content to the new situation.

With a view to strengthening horizontal integration
of sustainability within universities, HEI can easily embed
the EUSTEPs Module within different existing educational
programs, courses, or curricular units since it was designed
to be integrated by educators within their existing courses,
regardless of the discipline. In fact, a continuous improvement
of the Module can only be achieved if more educators engage
and implement it. To this end, the Module materials have
been made freely available in four languages on the project’s
website.? In addition, since the Module was fully taught and
assessed using a proven e-learning platform at the distance-
learning university UAD, it has been developed and adapted into
a full-fledged MOOC (Massive Open Online Course), which
is freely available since June 2022, so that all the academic
community and civil society at large can benefit from the
EUSTEPs project outcomes.

Conclusion

The world is facing extraordinary environmental challenges
today that require unprecedented actions. A new approach to
the way mankind looks at, and manages, our planets resources
is urgently needed. The first step to transitioning to sustainable
living and, therefore, to a world where human activities and the
planet’s resources are balanced by design, is to educate present
and future generations to make positive decisions centered
around ecological resources. Higher Education Institutions have
a critical role to play in helping society address the Sustainable
Development Goals (SDGs).

In this context, the EUSTEPs project proposed a
groundbreaking approach to HEI, developing a sustainability
teaching Module via a learning-by-doing approach through
the use of the Ecological Footprint concept. The EUSTEPs
Module was designed by a multi-cultural and trans-disciplinary

2 https://www.eusteps.eu/resources/student-educator-teaching-
material/
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team to target university students from any field of study or
degree. Delivering on SDG4 (and more specifically target 4.7.
“Ensure that all learners acquire the knowledge and skills needed
to promote sustainable development. ..”) is the prime objective
of the project and of the Module. The results showed that the
Module successfully reached its objective since, according to
students’ feedback, their understanding of all Sustainability and
Ecological Footprint subjects addressed in the Module vividly
improved (all above 80%).

Developed in the initial phase of the EUSTEPS project,
the Module was piloted in the Spring semester of 2020
with 79 students from undergraduate and graduate courses
from various scientific backgrounds at 4 different universities.
According to students’ feedback, the Module’s first round of
implementation provided them with the knowledge, skills, and
motivations to understand and address the SDGs through the
EF approach. Feedback on the Module was overall positive, as
students were receptive and collaborative, and helped enhance
the outcomes. The EF was found to be on the top valued
feature and the interactive materials were successful. After
experiencing the Module, most students indicated their intent
to work at reducing their individual EF (92%), closely followed
by efforts to change their personal way of living toward
sustainability (89%), engage in sustainability practices within
the campus (76%), and pursuing a sustainability-related career
(72%). Interestingly, personal intentions seemed to be more
important than the collective and social commitments, since
the two intentions that ranked the highest are more relevant to
personal issues: (i) try to reduce your EF and (ii) change your
personal way of living.

The overall appreciation of the Module’s design and
content demonstrates the importance of embedding interactive
pedagogical tools in the classroom as an effective way of
knowledge transfer and acquisition.

The EUSTEPs Module stands out for its transformative
approach. It has been designed to be easily integrated into
the curriculum of any discipline and taught to various student
audiences (both graduates and undergraduates). Applying
innovative and interactive educational materials and tools
(e.g., Ecological Footprint calculator), including both individual
(e.g., C-map) and collective (e.g., Fisher for a day), aims to
disseminate sustainability knowledge effectively among a diverse
group of students and subsequently contribute to the transition
to a sustainable society.

Educators, in turn, were pleased with students’ reactions,
although with room to improve some aspects. Based on the
feedback received, the Module was refined and a revised version
is now ready for use by any educator at any university. The plan
is to keep facilitating adoption in a variety of courses, reaching
more students from different discipline areas. Future research
may feature a larger number of learners, hence providing more
robust and representative results on the impact this project
might have on tomorrow’s leaders.
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But HEI are not comprised of students only: educators,
administrative staff, and management staff influence the overall
performance of HEI' campuses daily. Achieving sustainability
at HEI requires not only educated students who take more
proactive action on the sustainability issues but also engaged
educators across different disciplines who are properly equipped
to teach sustainability modules within their courses in a fun
and interactive manner. Consequently, designing sustainability
courses to “educate-the-educators” also help in spreading
sustainability education.

The EUSTEPs Module’s potential to be transferred to various
audiences beyond students is high. Furthermore, applying the
Module to teach the wider university community requires
no extra resources. It will only require adjusting the existing
resources to the specific target specific groups, from educators
to administrative staff.

Through its interactive and innovative approach and design,
we believe the EUSTEPs Module can directly contribute to SDG
4 in the short-term. Moreover, by educating future citizens and
professionals, it can contribute to the long-term achievement of
the wider set of goals of the UN Agenda 2030.
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