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Abstract: Education for Sustainable Development (ESD; also often called Education for Sustainability
(EfS)) is a key lever of the United Nations’ Sustainable Development Goals, which emphasize the need
for everyone to have the knowledge and skills to meet the challenges of creating a more sustainable
world. However, while we can find examples of ESD across the globe, its potential to scale effectively
and its impact on achieving the goals of sustainable development as compared with traditional
curricula are often questioned. This literature review, at the crossroads of econometrics, educational
sciences and psychology, aims to foster scaled ESD research and initiatives by offering a better
understanding of the doubts that surround its potential impact. To that end, we (1) shed light on the
methods and good practices for assessing this impact; (2) underline the specificity of the data to be
collected in the context of these methods of assessment; and (3) outline the existing conclusions of
impact studies dedicated to ESD that have served to highlight the limits and challenges for accurate
measurement. These impact studies suggest that ESD will only achieve its objectives if pedagogical
approaches are renewed. The inclusion of studies showing de facto poor results for ESD makes it
possible to complete the picture of the endogenous and exogenous factors determining sustainable
behavior that must be taken into account, both in the design of impact assessment tools and in the
concrete implementation of ESD.

Keywords: education for sustainable development; sustainability education; environmental liter-
acy; competences for sustainable development; sustainability citizens; impact assessment; higher
education curricula

1. Introduction
1.1. The Origin of ESD in the Wake of Early Environmental Concerns

Although ecological thinking predates this era, it was the 1970s that brought about
a real “disinhibition” [1] of environmental consciousness that became widespread and
global. In 1972 and after 30 years of unprecedented Western economic growth, the Club of
Rome’s “The Limits to Growth” [2] report already seemed to sound the alarm about the
exponential depletion of natural resources. However, it was not until 15 years later with
the Brundtland Report [3] that the concept of “sustainable development” (SD) emerged as
“development that aims to meet the needs of present generations without compromising
the ability of future generations to meet their own needs”.

Political ecology was born, and with it the idea of international supervision of these
issues. Capitalizing on its overarching role, it was the UN that first seized the concept and
consolidated SD as a key element of its long-term agenda. At the Rio Earth Summit in
1992, when the concept was already widely popularized, the UN clarified its definition and
added to the environmental imperative the criteria of social justice and economic progress,
which together form the three pillars of SD.

Spearheading of SD by international bodies must not, however, allow us to lose sight
of the civic responsibility that lies at the heart of these issues. For, if reports extensively
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point to anthropogenic responsibility for the disruptions at work [4], it is because it is a
responsibility shared by the more than seven billion people whose current lifestyles and
behaviors are incompatible with a sustainable future.

There is no doubt that, despite efforts made at the international and national levels,
SD can only be achieved through a profound change in the way people think and act. This
change will have to be organized at the global level but most importantly at the individual
level in order to equip everyone with the knowledge, values and skills of “sustainability
citizens” [5]. The conclusion is clear: SD is a goal that can only be achieved through
behavioral change.

At the heart of this imperative, education is seen as a crucial element in the advent of
a more sustainable world today and tomorrow. Yet, as UNESCO reminds us [6], “not all
kinds of education support sustainable development. Education that promotes economic
growth alone may well also lead to an increase in unsustainable consumption patterns”.
As noted by Orr [7], “the kind of education we need begins with the recognition that the
crisis of global ecology is first and foremost a crisis of values, ideas, perspectives, and
knowledge, which makes it a crisis of education, not one in education”. Behind these
warnings lies a clear idea: the reform represented by SD can only be achieved through an
equally reforming approach in education.

It was in the 1960s, in the wake of the institutionalization of environmental issues,
that the corpus of Environmental Education (EE) was first born. The UNESCO Biosphere
Conference of 1968, and later on the Belgrade Charter (1976)—issued after the Belgrade
working Conference on Education (1975) and the Tbilisi Conference (1977)—set out the
first theoretical framework of EE [8], defined as “the process aimed at developing a world
population that is aware of and concerned about the total environment and its associated
problems, and has the attitudes, motivations, knowledge, commitment and skills to work
individually and collectively towards solutions of current problems and the prevention of
new ones”.

As raised by Kopnina [9], the initial ambiguity behind the term “total environment”
often confined EE to aspects of nature conservation. In 1992, however, Agenda 21, which
emerged from the Rio Earth Summit negotiations, introduced a discourse of SD and its
three pillars into the educational reform of EE, which would gradually be supplanted in
practice by the corpus of “Education for Sustainable Development” (ESD).

1.2. Theoretical Foundations of ESD: Holism of Contents, Pluralism of Pedagogical Approaches

As a true pedagogical innovation aimed at empowering citizens to take action and
make decisions that are committed, sustainable and responsible towards the Earth, people
and economic systems, ESD (and EE) differs from traditional modes of education thanks
to two interdependent theoretical axioms first highlighted by UNESCO that underpin
its raison d’être, the first dealing with the content of ESD, which should be “holistic” [6]
(“what” should be taught), and the second with the pedagogy, which should be “pluralis-
tic” [6] (the “how”). These two facets are, moreover, well known in the literature: “ESD
continues to grow both in content and pedagogy and its visibility and respect have grown
in parallel” [10].

The theoretical content of ESD, first of all, addresses a variety of topics and disci-
plines. As specified in the UNESCO definition, “ESD calls on countries to ensure that all
learners are provided with the knowledge and skills to promote sustainable development,
including, among others, through education for sustainable development and sustainable
lifestyles, human rights, gender equality, promotion of a culture of peace and non-violence,
global citizenship and appreciation of cultural diversity and of culture’s contribution to
sustainable development” [6]. ESD therefore aims at interdisciplinarity, a holistic approach
defined by Ohman [11] as education that is able to integrate the multiple perspectives of
the three pillars of SD, emphasizing their interactions and contingencies, in time and space,
and at the local, regional and global level.
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As much as its content, which must be “holistic”, the pedagogical approach of ESD
constitutes its second distinctive element and will be “pluralistic”. The aim is to train
students to recognize and integrate different perspectives, ways of being and values in
order to equip them with the skills needed to take effective action to meet the challenges
of today and tomorrow. Behind this axiom lies the very idea of the interdependence and
complexity of the issues at stake, so great that it cannot be effective to try to introduce them
independently and teach predefined solutions. Indeed, the pluralism of ESD calls for a
focus on reflection around these issues rather than on the teaching of “right answers”. To
that end, ESD will need to be accompanied by new pedagogies that encourage action in
different environments and enable young citizens to understand the world through their
own observation and to develop skills for sustainable awareness and behavior [12,13].

According to UNESCO, which is at the origin of these two predicates, holism and
pluralism are generally seen as intrinsically linked, in the sense that learning about all
aspects of SD can only take place in the pluralist understanding of the social construct,
economic perspectives and environmental balance.

However, beyond these two axioms that structure curricula, it is the student experience
as a whole that ESD calls to reform. Indeed, as Cortese [14] points out, “students learn from
everything around them, these activities form a complex web of experience and learning”.

Thus, apart from pure learning activities, whether formal or non-formal, ESD also
aims at reforming the whole range of activities that make up the ecosystem of the school, or
university, and beyond. This will involve acting on learning modules, research, operations
and communication at the same time, eventually extending ESD to spheres other than
those of traditional education structures.

On the whole, a consensus is emerging: rather than a simple incremental innovation,
ESD must therefore be part of an epistemological and pedagogical break with the past,
both in its substance and in its form. It will be a question of overcoming the initial
“epistemological error” [15], which considered man above and at the center of nature
(anthropocentrism), and bringing about the ideal of a humanity thought to be within it
(ecocentrism).

It was thus underpinned by these first conceptual principles that ESD was going to
expand to spheres other than those of theory.

1.3. Acceleration and the First Roadblocks

As early as 2005, the UNESCO-initiated Decade of Education for Sustainable Develop-
ment (DESD) launched a general movement in two phases:

• Until 2008 there would be a focus on defining and promoting ESD, in particular by
mapping a network of relevant actors and partners;

• In 2009 and after the Bonn Declaration, ESD would be proactively implemented,
notably in the UN Regional Centers of Expertise, which are pilot ecosystems on
these issues.

In 2014, the Aichi-Nagoya Declaration that closed the Decade also opened the cycle of
the Global Action Program, which extended the commitments to lead ESD by setting itself
the mission of scaling up ESD actions and good practices tested during the Decade.

However, it is really only the following year that marks a clear turning point for ESD
both conceptually and factually: in 2015 the concept became a strategic tool for transition.
Indeed, in the wake of the Rio+20 Earth Summit in 2012, the 2030 Agenda for SD was
adopted and placed at the forefront of its approach, with the 17 Sustainable Development
Goals (SDGs) designed to overcome the barriers to SD (inequalities, consumption patterns,
institutional fragility, environmental degradation) [6] in order to ensure a sustainable,
prosperous and equitable future for all.

Placed at the core of the SDG framework, ESD has a leading role to play in a dual ca-
pacity:



Sustainability 2021, 13, 2854 4 of 26

• As a full-fledged SDG, behind Goal 4.7: “By 2030, ensure that all students acquire
the knowledge and skills necessary to promote sustainable development, including
through education for development and sustainable lifestyles, human rights, gender
equality, the promotion of a culture of peace and non-violence, global citizenship
and appreciation of cultural diversity and the contribution of culture to sustainable
development” [6];

• As an SDG at the service of others, accelerating progress towards achieving the overall
SDG framework and contributing to the strategies that aim to achieve each of them.
Thus, UNESCO stresses that “The SDGs, targets and means of implementation are
thought of as universal, indivisible and interlinked. Each of the 17 goals has a set of
targets. In each set, at least one target involves learning, training, educating or at the
very least raising awareness of core sustainable development issues” [6].

From the laying of the first conceptual foundations of ESD to the closing of the
DESD, concrete initiatives contributing to Goal 4.7 have flourished all around the world.
Illustrating this trend, UNESCO’s Regional Centers of Expertise (RCEs), as pilot ecosystems
for these new pedagogies globally, are leading the way and acting as relays for spontaneous
initiatives at a more local/national level. Let us also mention the various initiatives
labelling the schools spearheading ESD that have been set up as a network: “eco-schools”,
the Association for the Advancement of Sustainability Education (AASHE), etc.

However, we are still far from the anticipated large-scale reform. For, apart from
the RCEs, where it is given center stage, ESD is struggling to establish itself in its most
complete form [16–18]: most of the time, it is barely relegated to a supplementary role in
an education system that is still everywhere anchored in previous paradigms.

Lack of awareness among educational teams and stakeholders, the financial cost of
the reform, lack of consensus on the methods and essence of ESD, etc., are all factors
that prevent it from scaling up. Bridging all these issues, the question of assessing the
effectiveness of ESD is key. For, although the role played by ESD in making SD a reality and
achieving the SDGs is foreseen as positive, too little conclusive evidence has been brought
to light to date, to the extent that the issue is now of critical importance. Moreover, it is
specifically targeted as one of UNESCO’s seven key strategies for scaling up reform [19,20]:
it will be necessary to “identify suitable, relevant and measurable indicators at every level—
local, national, regional and international—and for each initiative and programme” [6].

The issue is even more pressing in higher education (HE). Indeed, in this highly
competitive segment of the education system, much more than the adoption of national
education reform plans or the latest UNESCO recommendations, rankings play a central
role in the relative reputation of these institutions and their pedagogical choices. Yet these
same rankings show every sign of belonging to the anti-ESD movement, with a strong
weighting given to the economic performance of graduates who have not been taught
the imperatives of ESD and the SDGs it serves. For example, in 2020, the Financial Times
ranking factors relating to ESD accounted for only 2% of the total coefficients [21].

Does this limited focus on ESD of HE institutions and stakeholders such as ranking
agencies signify a disregard for its importance or, on the other hand, is it due to the
unavailability of solid evidence of the effectiveness of ESD and reliable ways to measure it?

The second could be true precisely because the challenges of assessing the impact
and effectiveness of ESD are enormous and made up of both (1) a legitimacy issue, since
it is a question of justifying the transition to ESD, through measurement and proof of its
real impact, and of accelerating its systematic integration and mainstreaming (particularly
within HE and its rankings) and the associated funding; and (2) an efficiency and perfor-
mance issue, since it is a question of ensuring the identification and monitoring of good
practices, key success factors and barriers to the implementation of ESD, in order to ensure
both better learning and better teaching.

A first barrier to overcome will be how to measure the actual outcomes of ESD. Indeed,
it would seem that traditional evaluation methods are not compatible with ESD in that
they judge the acquisition of pure knowledge, while the holistic and pluralistic approach
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of ESD aims at transmitting behaviors, values and ways of being compatible with SD.
Additionally, the scope of traditional assessment methods is limited to what is acquired by
the student whereas the assessment of ESD is meaningful only if the transition to concrete
action (i.e., the translation of the values transmitted throughout schooling) is correctly
monitored. In other words, while traditional methods seek to ensure the before/after
control of knowledge, the evaluation of ESD looks for a gap between the before/after of
sustainable practices and behaviors.

A second, and significant, barrier to overcome will be to assess whether these ESD
outcomes are attributable to it and it alone. For, this is the main criticism addressed to
studies aimed at evaluating the effectiveness of new practices: how can we certify that
the results measured would not have occurred in any case, i.e., without ESD? In other
words, how can the causal relationship between the inputs and outputs of these methods
be highlighted by neutralizing all the elements and results that are not directly attributable
to them?

More simply put: how can we assess the impact of ESD, and based on what results?

1.4. Towards a Better Understanding of Doubts around ESD Impact

For more than 30 years since the defining moment of the Brundtland Report (1987) [3],
efforts towards greater sustainability have proliferated. In response to these challenges,
ESD is now considered a leading tool for a more sustainable world. Behind this concept,
enshrined by UNESCO, lies the simple imperative of equipping young citizens with the
skills, knowledge and values needed for a world more compatible with SD, notably through
a holistic, pluralistic and student-centered approach.

Today, while commitments to ESD are common, these new pedagogies are still anec-
dotal and difficult to scale up. Instead of the systemic transformation that it calls for,
ESD is often barely relegated to a supplementary role in an education system that is still
everywhere anchored in outdated paradigms.

At the heart of these difficulties lies, among other things, a lack of legitimacy of ESD,
a direct consequence of the difficult measurement of its effectiveness. Although there
is little doubt about the positive impact that ESD generates on people and the planet,
empirical references clearly linking ESD to its benefits are still rare. In a global context
of the “managerization” of educational practices, which must increasingly demonstrate
their transparency and accountability, the stakes are all the more pressing. Among the
effectiveness measurement methods employed, only “impact” assessment methodologies
offer a reliable overview of ESD’s capacity to train sustainable citizens: they alone make it
possible to highlight the gap in attitudes and skills between the trajectory of a group that
has benefited from ESD and the hypothetical trajectory of the same group without ESD.

In the absence of similar pre-existing work, the aim of this literature review is to
foster scaled ESD research and initiatives by offering a better understanding of the doubts
surrounding the “impact” (stricto sensu) of ESD. At the crossroads of econometrics, ed-
ucational sciences and psychology, this paper (1) sheds light on the methods and good
practices for assessing this impact; (2) underlines the specificity of the data to be collected
in the context of these methods of assessment; and (3) outlines the existing conclusions of
impact studies dedicated to ESD that have served to highlight the limits and challenges for
accurate measurement. In addition to its theoretical interest for the research community by
presenting a compilation of impact assessment methods and evidence of the effectiveness
of ESD, this paper is also intended to have a more practical ambition and is aimed at any
practitioner interested in knowing the key success factors of an ESD approach and the
relevant methods for measuring its effectiveness. Our research question is as follows: what
impact assessment methods are relevant when it comes to the impact of ESD and what can
we learn from their applications, challenges and results?
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The remainder of this paper is set out as follows: we will first introduce the method-
ology used to frame the synthesis of the literature. Inspired by social science impact
assessment methodologies, we will then prove that it is indeed possible to identify ESD
outcomes that go beyond absolute effectiveness and that allow us to certify the causal
character between inputs and outputs outside of any other contingencies or biases. We
will then immerse ourselves in the panel of studies assessing the impact of ESD and their
difficult collection of field data aimed at measuring not the knowledge but the skills of
students. A third and final stage will investigate the results of these studies and their
pedagogical implications.

2. Materials and Methods

In order to answer our research questions and test our hypothesis that the impact of
integrating ESD into education programs is not only measurable but also translates into
a concrete contribution to SD in the professional and personal practices of former ESD
students, our study will use two main sources.

2.1. Systematic Literature Review

The first tool used in this study was a systematic literature review of ESD impact
assessment case studies as a means of establishing a reliable evidence base. However,
and in contrast to similar studies, notably those undertaken by O’Flaherty and Liddy [22]
or Ardoin, Nicole and Bowers [23], only studies using strict quasi-experimental impact
assessment methods were selected, in the hope of demonstrating with certainty the causal
relationship between ESD and ex post sustainable behaviors. The aim was therefore to focus
on works proving the effectiveness of ESD using control or treatment group comparisons,
with a description of the interventions, clear objectives and conclusions. Mechanically, our
review therefore focused on academic works or case studies presented in official reports of
local, national and international organizations for a heterogeneous audience of relatively
young learners (<25 years old). Similarly, and in view of the rapidly changing status
quo in SD and ESD, only studies of a relatively recent nature were included (2000–2020).
Finally, the studies collected are in English, French or Spanish, in full knowledge of the
limitations generated by our team’s language barrier. Our literature search strategy was
essentially electronic and targeted databases related to Education (ERIC, MDPI, etc.) or
more generic web catalogues. Keywords used were: “impact”, “education for sustainable
development”, “environmental education”, “sustainable citizens”, “effectiveness ESD” and
other variations of these terms. After a first screening of n = 187 contents, n = 83 articles
retained our attention for further reading. Finally, and in view of our criteria above, n = 21
papers constituted our working base.

2.2. Interviews

To complete the panorama provided by the theory, two interviews were carried
out in the framework of this study in order to bring an alternative and additional light
anchored in the concrete practices of ESD. Due to the additional, more consultative nature
of these interviews, only two were conducted, with two French experts on the subject:
Anne Monnier, in charge of ecological transition in the schools of the ITM network; and
Aude Serrano, co-founder of Impact Campus and independent consultant for the French
organization Enseignants de la Transition.

The two 40 min sessions took the form of semi-directive interviews of five questions
each on ESD practices and the assessment of its effectiveness in the higher education
institutions of which the two interviewees were the direct referees. The content of these
interviews served as a practical and expert-oriented perspective to select and challenge
content and articles. The content of these interviews served as a practical and expert-
oriented perspective to select and challenge content and articles.
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3. Assessing the Impact of Educational Practices, General Framework for Analysis and
Good Practice
3.1. Defining Impact Assessment

In its broadest sense, Maas and Liket [24] define impact as all the effects generated by
an organization or intervention of any kind (public policy, program, product, technology,
etc.) felt outside that same organization in society and on its environment, even at a dis-
tance. Narrowing the scope, the British organization Research Excellence Framework [25]
defines the impact of education specifically as “an effect on, change or benefit to the econ-
omy, society, culture, public policy or services, health, the environment or quality of life,
beyond academia”.

Koehn and Uitto [26] provide another definition, which comes closer to the one that
will guide most of the studies in our literature review: they will therefore be qualified
as impact all “real-world changes in ecological sustainability, policies, and people’s well-
being” specifically made possible by the acquisition of SD competencies, whether they are:

• Positive for society (we speak of positive externality), or negative;
• Direct, or indirect;
• Immediate or staggered in time [27].

The impact assessment will therefore aim to highlight this concrete change when it is
directly attributable to a program, practice or, to use the scientific term, “treatment”. In
concrete terms, it will be a question of highlighting a difference in trajectory and results
between a situation that has been exposed to a specific “treatment” and the same situation
should nothing have changed. In this sense, impact assessment is to be differentiated from
simple evaluation/assessment tools, which mainly seek to express a change in absolute
value, without neutralizing the many factors that suggest that part of the final result would
have occurred no matter what. In other words, and in our case, the aim is to reveal the
part of individual, programmatic or collective changes exclusively attributable to ESD and
not to any other cause, in order to highlight the causal nature between education and the
generation of positive impact. But how can this discrepancy be concretely accounted for?
How can one simulate these two situations to be compared? This is the aim of impact
assessment methods, which are part of a long econometric tradition.

3.2. Principles of Impact Assessment

The methodology of “theory-based impact evaluation” [28], which is today the domi-
nant approach in the social and educational (for the sake of clarity, a clear distinction should
be made between the general framework of analysis of theory-based impact evaluation
and the impact assessment “models” it contains, which refer directly to the methodologies
used in the formation of interest groups) sciences, proposes a process built around six
imperatives, which constitute as many interconnected stages-precepts:

1. Mapping the results chain based on the “theory of change”;
2. Understanding the general context;
3. Anticipating heterogeneity;
4. Applying impact assessment methods to help form groups whose trajectories will

be compared;
5. Applying a rigorous factual analysis method;
6. Favoring mixed methods of data collection.

More synthetically, a distinction must be made between: a preliminary stage enabling
the bases of the measure to be laid (these are the first three items mentioned above), the
choice and deployment of the impact assessment methodology (items 4 and 5) and, finally,
the choice and analysis of the corresponding data (item 6) [29].

3.2.1. Preliminary Steps of Impact Assessment

The first step in an impact assessment study will aim to reconstruct the expected
causal pathway of an intervention, starting with the expected final impact(s) of ESD on
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students, then working backwards through the pattern of effects and causes to the inputs
and learning activities that are meant to set the overall process in motion. This intellectual
exercise, known as the “theory of change” [30–32], should be carried out with all the
program’s stakeholders, both internal and external, in order to obtain a clear and common
“results chain” (the result chain is defined as the concrete deliverable of the theory of
change), taking into account all the issues at stake and making it possible to reveal the
conditions for change.

Starting from the formulation of an initial problem and in parallel with a survey of
the elements of context, influences and heterogeneity in the data to be collected, the results
chain will therefore make it possible to map and reveal the causality between:

• Inputs, i.e., all the financial, human and educational resources for the project;
• Activities, i.e., the set of educational interventions responsible for transforming inputs

into outputs;
• Outputs, i.e., the results of the program visible in behavioral change “on paper”;
• Final outcomes, i.e., the concrete results visible in behavioral change applied “in real

life” and visible at the individual, programmatic or collective level.

“Theory of change” and “results chain” will therefore be preliminary steps to clarify
objectives, risks and possibly reveal intermediate targets and impacts, since each element
added to the overall scheme will have to be accompanied by specific, measurable, realistic
and targeted indicators [29]. Other elements are then essential both from the point of view
of statistical validity (question of the duration of the study, or the size of the treatment
group and its antagonist, the comparison group) and from the administrative point of view
(in particular the study budget).

With the aim of revealing concretely the link between the effects and causes high-
lighted in this first stage, the decision on an evaluation question that will guide the impact
assessment will be the second stage of the process. This question will need to be precisely
formulated in order to test the hypotheses underlying the “theory of change”: for example,
while most studies generally question the generic effectiveness of a measure or program
that is targeted through impact assessment (“What is the impact of an ESD program on
behavioral change? On the acquisition of specific SD skills?” or others), one should keep
in mind that the question can also take more original forms (“What is the impact of such
an ESD program on chewing gum consumption?”, for example). Let us note that it will
always be a matter of questioning the causal nature of the change at work: such studies
will therefore always assess the impact of something on something else to be defined. (The
axiom is particularly important since it prescribes any idea of measurement that is far too
generic. Typically measuring “the overall impact of ESD” or even “the impact of ESD on
the achievement of SDGs” seems too broad to be dealt with adequately. See in particular
the methodological details below.)

Other questions that should guide the measure and its relevance include interrogations
about the potential of the study [29]. Is it:

• Innovative? Will the measure used make it possible to highlight a new, untested
approach that has yet to prove its worth?

• Replicable? Will the design of the assessment tool be able to identify contextual
similarities that will allow the program being tested to be scaled up? (A distinction is
generally made between two types of impact measurement: efficacy studies which are
established in an extremely precise and controlled context and whose results are often
too specific to have any value in the context of scaling up a practice or program, and
effectiveness studies which are established in a more “normal”, less regulated context
and which therefore have a greater value of replicability).

• Strategic? What will be the strategic significance of the measure for the survival of the
program or its reform?

While the research question will need to remain largely unchanged throughout the
impact assessment process, the theory of change may need to be modified to accommodate
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surprises in the data: the aim will be to ensure that it is the original model (and therefore
the conclusions reached) that fits the data, and not the other way around.

3.2.2. Choosing an Impact Assessment Method

When it comes to evaluating the impact of any educational (or social) measure, simply
noting some kind of result at the end of the day is not enough. Let us imagine an evaluation
that aims to show the link between ESD and sustainable behavior, and that actually proves
in the end an increase in students’ behavior in this direction: how can we know that these
results are directly attributed to the benefits of ESD?

Much more than a result expressed in absolute values, it is therefore the comparison
with a basic hypothetical trajectory that will make it possible to validate the exclusive causal
link between a cause and its effect. In other words, the impact arises from the comparison
between the results of an actual situation that has been influenced by a program and a
hypothetical situation that is assumed to have remained unchanged.

How can we model this hypothetical situation, create these two identical “starting”
“units” (the unit refers to the target audience of the study: are they individuals, households,
countries, etc.?) in order to simultaneously observe the evolution of their trajectories under
the effect or not of the program? Because if it is, in the end, easy to obtain a measurement
of the results of the unit subjected to the program, and in the absence of the possibility of
cloning the starting unit or of using a time machine to change the basic parameters, how
can we obtain the results of this same unit this time not subjected to the basic treatment?

This is the whole object of counterfactual analysis [29], which from the outset will seek
two separate units that are so similar that they can be assimilated to each other. So much
so that, in the end, it will be possible to estimate almost certainly that, because of a strong
initial similarity, the trajectory followed by the unit that did not follow the treatment is
similar to the hypothetical trajectory followed by the unit that did follow the treatment,
even if it would not have done so.

In concrete terms, to find these units and their mirrors, and as it is statistically im-
possible to find enough common characteristics of only two units that will be compared
back to back, impact assessment methods use the power of numbers to form two groups
of units that will share, on average, over a large number of units on each side, the same
characteristics. Called “counterfactual analysis”, this approach will therefore create two
groups: a “comparison group” acting as a statistically identical duplicate of the “treatment
group”. Four imperatives stand out for the formation of the treatment group and the
counterfactual estimate [29] (the estimation of the counterfactual here refers directly to the
formation of the comparison group, a statistical mirror of the treatment group):

1. The characteristics of the two groups “on average” must be substantially equal in the
absence of a program;

2. The results obtained “on average” by the two groups should be the same if they both
experienced the treatment;

3. The treatment must never affect the comparison group in a direct or indirect way (risk
of “spillover effect”);

4. The treatment must imperatively be followed by all the members of the treatment
group and by none of the members of the comparison group (risk of “imperfect com-
pliance”).
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By ensuring that these four conditions are met, it will be certain that the variation
observed on average in the treatment group will be solely attributable to the program, since
this will be the only difference to which the two groups, which were initially identical from
a statistical point of view, will be subject.

So how exactly does one form the two groups? Here, several models are in competition
and can be classified according to whether they belong to one of these three approaches:
experimental, quasi-experimental or non-experimental.

The experimental approach, so called because it is the one that corresponds exactly to
the experience formulated by the theory, is represented by a single model, the “Random-
ized Controlled Trial” (RCT), which measures the average difference in results between
two statistically identical groups formed randomly. When randomization occurs on a
large enough pool of potential participants and without any other intervention, the only
difference between the two groups formed will be the difference in treatment received or
not received. At the present time, and because of its closeness to theoretical prescriptions,
RCT is still seen as the flagship method of impact measurement [33], provided that it meets
the conditions for success, particularly in terms of the number of units participating in the
initial pool, which must be sufficient to form the two statistical clones. Other difficulties
are also pointed out [34]: in particular, the concern of cognitive biases at work that are not
taken into account by the model, the logistical burden, the follow-up difficulties, the lack
of conformity, etc.

In contrast to the experimental approach and RCT, quasi-experimental methods move
away from the theoretical and randomized framework by allowing evaluation teams to
intervene in the formation of groups, mainly in a bid to map and neutralize biases at work.
These include [29]:

• Selection bias, where performance is likely to be correlated with the desire to partici-
pate in the program or not;

• Lack of compliance, including the appearance in a given group of defectors from the
opposing group;

• The Hawthorne effect, which occurs when individuals increase their performance
simply because they feel they are the object of special attention;

• The John Henry effect, which exposes the comparison group to increased performance
to compensate for not receiving treatment;

• Substitution bias, which occurs when some units in the comparison group that are dis-
appointed about not receiving treatment voluntarily expose themselves to substitute
treatments that bring their performance closer to that of the treatment group.

Because of these biases, which must be neutralized, the differences measured between
groups by quasi-experimental methods often cannot be exploited as such, but will be
returned in the form of local estimates that can be interpreted at the level of sub-groups
and which must be analyzed carefully. Among these quasi-experimental approaches are
the methods of [29]:

• Matching, which aims at individually selecting the units of the treatment group and
looking for an identical individual counterpart that shares the exact same characteris-
tics of interest and that will constitute a mirror unit in the comparison group.

• “Difference in differences” (double difference method, which will be discussed exten-
sively here), which aim to compare the results of the comparison and treatment group
before and after (unlike other methods that only consider the “photo finish”), on the
assumption that biases and unobservable factors do not vary over time and that if the
initial measurement takes them into account for both groups, the final measurement
will also do so, thus neutralizing them.

• Stepped wedge design, which aims to convert a treatment group that is supposed
to receive treatment at a later time into a comparison group in the present time, in
order to circumvent selection bias that might have led some individuals (or units)
to accept the experience simply to receive treatment. The underlying assumption is
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that if the group was intended to become a future treatment group, it has then all the
characteristics required to be a good comparison group as well.

• Instrumental variables, which form the basis of a systematic and factor-based recruit-
ment strategy for both groups (the so-called instrumental variables) directly correlated
with selection but without affecting the results.

Non-experimental approaches are called so because they do not “create” a control
experiment: they do not base their results on the measure of a gap in the outcomes of a
comparison/treatment group. Rather, they assess the results of the treatment group alone
at different points in the program (“interrupted time series”) or simply before and after the
program (“pre/post test”). While RCT is perceived as the most reliable method if properly
implemented, the non-experimental approaches, on the other hand, are undoubtedly the
ones offering the least guarantees. Indeed, the postulate of the two tools mentioned above
is cavalier: it suggests that between the “pre” and the “post” or between the different
intermediate snapshots, no other factor than the simple fact of undergoing the treatment
will have influenced the group’s result. If the hypothesis seems valid in static, highly
predictable environments and over very short periods of time, it is directly questioned
when one of these elements is not present. In this case, the measure is no longer valid: it is
impossible to determine whether the impact generated really comes from the program or
from other causes.

The choice of the most relevant method when it comes to assessing the impact of ESD
needs to be made carefully. Several criteria will have to be taken into account, in particular,
and it will be necessary to favor the method which:

• Best matches the operational context of the program: the resources available, the
quality and quantity of potentially eligible units, the ease of the research team with a
given method;

• Necessitates the formulation of as few conditions and assumptions as possible in order
to validate the counterfactual estimate;

• Requires the least amount of data.

On these last two items and in increasing order of difficulty of implementation, let
us mention the RCT, then the set of quasi-experimental methods, with matching in last
position. In case of doubt, however, the possibility of using several methods to triangulate
the results is commonly accepted. In some cases, impact assessment methods are also
complemented by other, more participatory approaches, which are closer to simple but less
reliable measures of impact (one can think in particular of the Most Significant Change
methodology [35]).

3.2.3. Data Collection and Analysis of Results

The final stage, which involves collecting data to feed into the indicators defined at the
outset, will very often be based on representative samples defined within the treatment and
comparison groups themselves. The data collected will depend directly on the question
guiding the research and may therefore be relative to:

• The outcomes of the experience: this is the majority of data collected empirically.
• The experience’s intermediate results: these are the data linked to the intermediate

indicators defined during the mapping of the theory of change, and which allow the
validation or invalidation of the relevance of the expected causal chain.

• The activities: this is the data which, in our case in particular, allows us to highlight
good teaching practices.

The impact measure could be:

• Prospective, i.e., aiming to measure results based on data produced at the end of the
course. This type of method has in particular the advantage of: (1) allowing a collection
of pre-intervention data favorable to the creation of relevant comparison groups, (2)
contributing to the creation of ambitious objectives for the program to experience the
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potential for impact measurement at the end of the course as an additional incentive
to achieve them.

• Retrospective, i.e., using data already collected to highlight a change in the past. This
type of analysis is to be preferred in order to measure the impact of past programs, with
a view to possible comparison with new current developments; however, the method
does not generally allow for reliable comparison groups, which directly threatens the
reliability of the measurements.

They may be of a nature that is:

• Qualitative: questionnaires, interviews, observation, case studies, videos, photos, etc.
Qualitative data have a descriptive scope which allows us to adapt to variations in
context, to account for nuances in depth and to highlight subtle dysfunctions.

• Quantitative: surveys, test results, anthropometric measurements, etc. These have the
advantage of complementing the contribution of qualitative tools by offering a more
direct, robust and interpretable general lighting.

Specifically targeted by the theory-based impact evaluation approach, the use of
mixed methods will be favored. Researchers [36–38] highlight some advantages of using
qualitative and quantitative tools:

• Triangulation of results, increasing their robustness and credibility;
• Use of results of one type to build more efficient tools of another type during the

course of the study;
• Complementarity of the results which expose different facets of the same phenomenon.

In practice, this topic of collecting the data needed for ESD impact assessment will
be key.

4. Assessing the Impact of ESD, from Theory to Practice

Emerging in the wake of early environmental concerns, ESD is a type of education
aimed at creating “sustainability citizens” [5] capable of meeting the human, environmental
and economic challenges of today and tomorrow. While ESD is widely acclaimed in the
literature and is being implemented worldwide, the new practice is still struggling to
scale up.

Behind this delay seems to be an efficiency that has not yet been fully proven. In order
to overcome this initial obstacle, and beyond simple evaluations showing ESD results in
absolute terms, more robust measures to assess its impact have been multiplying over the
last 10 years or so. It will now be a question of being able to show the strict superiority
of ESD over traditional methods in terms of its capacity to train the citizens of today
and tomorrow.

At this stage, therefore, the most common question addressed in ESD impact as-
sessments is to prove its transformative character compared with a more traditional ed-
ucational scheme. In short, is ESD really succeeding in achieving its goals of shaping
responsible citizens?

From the definition of this question of mainstream impact research, a first element
of difficulty emerges: if the measurement of impact is in the collection of data reporting
on the achievement of ESD pedagogical objectives, what should these objectives and their
associated results ultimately be? Additionally, and to take the implications of the theory-
based impact evaluation framework further, how can we move from the pedagogical
objectives to the data that can be used by an impact evaluation model?

4.1. Identifying the Pedagogical Objectives of ESD

Let us start by addressing the first question: what would be the pedagogical objectives
of ESD that a potential treatment group could achieve in order to account for its impact?
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In the mid-1990s, when the concept of ESD was still in its infancy, the question of its ed-
ucational objectives was primarily analyzed using the “information deficit model” [39,40],
which makes knowledge acquisition the simple determinants of behavioral change in
favor of SD. In other words, this rational model believed that simply educating for SD
would directly promote the acquisition of certain sensitivities that would trigger pro-
environmental behavior.

Since then, however, this theory has come under strong criticism. For, if a lack of
knowledge often prevents change, the acquisition of knowledge is not enough (this focus
on knowledge and content, however, unfortunately remains central to the design of most
programs [41]). Indeed, mere “declarative” knowledge (that relating to facts and data) is
not sufficient to promote change, which can only be achieved through the transmission of
three additional types of knowledge, namely [42–44]:

• Procedural knowledge: a set of “know-how” acquired in the field through direct
contact with the issues taught [13];

• Effectiveness knowledge: the set of perceptions that make action desirable and that
emerge naturally from practice and debate [13];

• Social knowledge: all information about the aims and intentions of others [13], as well
as their perception in the form of norms.

Thus, and beyond simple declarative knowledge (i.e., the cognitive elements of knowl-
edge) ESD will also aim to transmit other elements of an affective nature, this time relating
to the know-how and skills specific to SD, which alone will be capable of initiating the
transformation of behavior in the long term. From a pedagogical and educational point of
view, and at all levels, it is therefore a major shift that is at work: that from an education
for knowledge to an education for action and competence.

In the sphere of education, Kliem and Leutner [45] define “competence” precisely as
those “context-specific cognitive dispositions that are acquired and required in order to
cope with certain situations or tasks in specific areas”. First introduced in linguistics [46],
then in educational sciences [47], it is psychology that definitively endorses the concept.
Already at the time, McClelland [48] called for education to be able to “assess skills rather
than intelligence”. In fact, unlike intelligence, a moving notion that allows us to account
for generic individual capacities independent of any context, competence reflects the
individual potential for cognitive and affective response to a specific request or situation:
in this sense, the term is close to what is expected in “real life”; it is, as Connell, Sheridan,
and Gardner [49] point out, “realized abilities”.

Adopted by UNESCO, and echoing the Bologna Process that started in 1999 which
allowed the standardization of a predominantly European university system based on
common competences [50], the approach endorses an emancipatory vision of ESD, which
Vare and Scott [51] and Wals [52] call “ESD 2”, to help build the capacity to think and act
critically in tomorrow’s world (in opposition to what these same authors call “ESD1”, a
more normative vision where ESD directly promotes certain modes of behavior instead of
aiming to develop the capacity to act with autonomy of thought). The aim will be to be
able to define the expected competences in order to see the pedagogical objectives of ESD
become a reality: to enable students to become agents of change capable of dealing with
systemic, ambiguous, uncertain, changing problems, and to become managers and leaders
in the transition towards more SD and in all sectors.

Since this founding moment, many researchers have therefore endeavored to draw up
a list of the skills needed to establish the three pillars of SD and their connections. A non-
exhaustive list of existing reference frameworks and terminologies include the following:

• The “sustainable skills” of Wals [52];
• The “Gestaltungskompetenz” (“Shaping competencies”) of de Haan [53];
• Glasser and Hirsh’s “Core Competencies for Sustainability” [54];
• Rieckamnn’s “key competencies” [55];
• The “key competencies for sustainability” of Wiek et al. [56,57];
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• The OECD’s “key competencies”, defined in the Definition and Selection of Compe-
tencies (DeSeCo) project [58];

• Stibbe’s “sustainability literacy” [59].

Despite some visible differences in detail, and without exhaustively citing all the
references on the matter, however, these different frameworks provide a list of key compe-
tencies that provide a consensus on what is expected as core SD ways of acting that would
reflect the intrinsic qualities of ESD. For example, UNESCO’s summary list of competencies
includes [6]:

• System thinking competency, i.e., “the ability to recognize and understand relation-
ships, to analyze complex systems, to perceive the ways in which systems are embed-
ded within different domains and different scales, and to deal with uncertainty”;

• Anticipatory competency, i.e., “the ability to understand and evaluate multiple
futures—possible, probable and desirable—and to create one’s own visions for the
future, to apply the precautionary principle, to assess the consequences of actions, and
to deal with risks and changes.”;

• Normative competency, i.e., “the ability to understand and reflect on the norms and
values that underlie one’s actions and to negotiate sustainability values, principles,
goals and targets, in a context of conflicts of interests and trade-offs, uncertain knowl-
edge and contradictions”;

• Strategic competency, i.e., “the ability to collectively develop and implement innova-
tive actions that further sustainability at the local level and further afield”;

• Collaboration competency, i.e., “the ability to learn from others; understand and
respect the needs, perspectives and actions of others (empathy); understand, relate to
and be sensitive to others (empathic leadership), deal with conflicts in a group; and
facilitate collaborative and participatory problem-solving”;

• Critical thinking competency, i.e., “the ability to question norms, practices and opin-
ions; reflect on one’s values, perceptions and actions; and take a position in the
sustainability discourse”;

• Self awareness competency, i.e., “the ability to reflect on one’s own role in the local
community and (global) society, continually evaluate and further motivate one’s
actions, and deal with one’s feelings and desires”;

• Integrated problem-solving competency, i.e., “the overarching ability to apply different
problem-solving frameworks to complex sustainability problems and develop viable,
inclusive and equitable solutions that promote sustainable development—integrating
the above-mentioned competencies”.

Taken together, these skills and ways of being form what Axelrod and Lehman [60] call
“sustainable behavior”, sometimes also called “sustainable literacy”, i.e., all the behaviors,
knowledge and actions that contribute to SD. They will need to be developed specifically
through ESD and, from the perspective of higher education, specifically target the jobs for
which they prepare students [61], together with the more basic set of skills that are specific
to the role of education in its broadest sense [56].

Complementing this first effort, the work of the German research group Transfer
21 has led to a more granular result thanks to the establishment of 12 sub-competencies,
themselves subdivided into finer elements, and supplemented by suggestions for suitable
teaching content and approaches [62].

Capitalizing on this work, and in the wake of the establishment of the SDGs with
which ESD is directly involved, UNESCO published a report [63] in 2017 specifically
detailing the pedagogical objectives in the form of “cognitive”, “socio-emotional” and
“behavioral” skills specific to the achievement of each of the SDGs, as well as the suggested
contents and approaches. In other words, and completing the Transfer 21 project, UNESCO
has detailed the SD competencies by transposing them into the framework of the SDGs
and thereby produced a list of expected outcomes of ESD, which form a solid basis for ESD
impact measures.
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This brings us to the question of how we can move from these pedagogical objectives
to the data that can be used by an impact evaluation model.

4.2. Relevant Data for the Impact of ESD

In a literature review dating from 2017 and 2018, Ardoin, Nicole and Bowers [23]
and O’Flaherty and Liddy [22] undertook an initial effort to collect all the studies aimed
at demonstrating the effectiveness of ESD, resulting in a corpus of respectively 119 and
34 publications (sometimes overlapping) that brought together: (1) actual impact assess-
ment work, with a comparison group; and (2) more classical work of measuring results
without a comparison group.

By eliminating the second category of studies, whose methods do not make it possible
to unequivocally highlight the results directly attributable to ESD (although they are useful
since they can triangulate some results of the first type of analysis), and by adding more
recent work, the literature offers some 21 studies [64–84] evaluating the impact of ESD in
terms of the achievement of its objectives. These studies vary by:

• The sample size of the starting pool.
• The duration of data collection.
• Geographical location (mainly Western and Northern Europe, the United States

and Turkey).
• The type of learner targeted.
• The evaluated attribute: the studies measure the attainment of one or more skills

(study on recycling behaviors in Redman [76]), one or more types of knowledge
(everywhere, study based on the comparative analysis of cognitive and affective
gains), one or more teaching practices (study on the influence of role-playing in
Paschall and Wüstenhagen [75]), etc. As already mentioned, it should be noted that
no study aims to directly measure the contribution of ESD to the whole spectrum
of SDGs. Indeed, according to Redman [76], global approaches generally represent
a logistical challenge related to the size and power of the tools to be developed. In
the absence of such rigour, the results are generally assumed to be too weak to reach
any conclusions.

Depending on these parameters, some studies are therefore mechanically more robust
than others, or at least more generalizable in their conclusions. Nevertheless, they all share
an adherence to quasi-experimental methods of impact assessment, with a treatment and
comparison group established directly by the researchers. For most of them, also and more
precisely, the approach will be similar to the double difference method, which aims to
compare the performance gap between the two groups before and after the introduction of
treatment (it is therefore an inter- and intra-group difference). Among these surveys, about
a quarter of the analysis focuses on the difference in results between the profile of “tradi-
tional” students and those integrated into “eco-schools”, primary and secondary schools
which are labelled according to the school’s performance in its pedagogical approach to SD.

The subject of collecting data useful for these studies directly raises the question of
methods for assessing skills, the central corpus of the new pedagogies.

Should we therefore turn our attention upstream, and report on the simple acquisition
“on paper” of these SD skills, at the price of a heavy wager on the probable concretization
of these skills, which may as well not find the elements of their realization in “real life” and
therefore have no concrete consequences for the SDGs?

Or, on the contrary, should we place our attention further downstream in the process
by reporting only on sustainable behaviors that are actually actualized, realized, and
translated into real life (as an example of this translation of skills into reality, let us cite
in particular the behaviors towards more exemplary citizenship (sorting and recycling,
energy savings, a reduction in meat consumption, carpooling, train instead of plane, etc.)
and professional exemplarity (activism, sustainable leadership) for which it is estimated
that aggregation at the collective level can bring about SD), in other words, measuring the
“performance” (performance is defined as a realized competence (Shohamy [85])) behind
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the acquisition of skills? Indeed, the work of the behavioral sciences quite rightly warns
that mastering a skill “on paper” will never certify with certainty its automatic translation
into real life. Without going into the details of the extremely fertile theories of behavioral
sciences, let us illustrate the facts by the work of Blake [86] in particular, who identifies
three barriers to action (the field covered is that of the “attitude–action gap”):

• Individuality, which means that an individual will always put his or her “selfish”
desires first before taking action;

• Responsibility, which consists of saying that an individual will only act if he feels that
his action will serve a purpose, or if he feels that it is his responsibility to act, which
models of pro-environmental behavior call the “locus of control” [87–90]; and

• Practicality, which describes the societal and institutional barriers, apart from any
intention or attitude, that prevent action (e.g., lack of time, money, and difficulty in
accessing the right information).

This dichotomy of approaches to measuring competence is not new. In 1990, in a study
on hospital competence, Miller [91] already called for a distinction to be made between
several levels of concretization of individual competence, from the lowest level of mere
procedural knowledge to the perfect mastery of the competence achieved in the concrete
passage to action.

Thus, just like Miller, who proposes different evaluation tools depending on whether
the measure focuses on the “Knows/Knows How/Shows How” (the “theoretical” compe-
tence) or on the “Does” (the “realized” competence, the performance) as highlighted in
his pyramid of competency mastery, our impact studies, which cover both notions, should
also use different instruments to measure competencies according to their level of ambition
in terms of restitution of ESD results.

All the studies covered by our review (whether their ambition is to measure the
“Knows/Knows How/Shows How” or the “Does”) thus give priority to the use of primarily
quantitative tools of a positivist nature, as Rickinson [92] has already noted: the aim is
to use tests to collect a quantified measure of the competence acquired through ESD.
Here, two approaches can be distinguished in the selection of tools. Some studies use the
following approaches:

• Mainstream and general tools developed independently of the context and some-
times adapted to the study: we can mention in particular the EDINSOST tools [82],
PISA [81], the New Ecological Paradigm scale of sustainable behavior [71], which di-
rectly echo other reference frameworks not used in these studies—notably, the Sulitest,
the Global Environmental Behavior Scale, the Environmental Literacy Questionnaire,
the Environmental Literacy Survey, etc.;

• Tools built from scratch for the good of the assessment (in Redman [76] in particular),
the theoretical merit of this approach being that it offers a more accurate measure of
the competence assessed “in context”.

In both cases, the approaches used will be the same: the aim will be to draw up a list
of competences (and possibly sub-competences) with several levels of mastery targeted by
the approach and to build a measurement model based on tools which comply with the
rules of validity and reliability of psychometrics.

Even if there is no dominant model in the literature regulating these quantitative
tools, the studied approaches seem to have common characteristics, in particular that of
recreating real-life situations in order to provide as accurate a measure as possible of the
estimation of the cognitive response in context. Most of the time, the tool will be structured
as follows:
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• Presentation of a starting scenario close to a critical situation of reality, in the form of
text, image, film, graphics, etc.;

• Questions of various forms designed to inform the candidate’s cognitive skills
in context.

On this second point, it is worth noting the predominance of two practices which
allow the results to be triangulated in order to get closer to psychometric standards:

• Open-ended questions are particularly relevant in this case since they require students
to put together a coherent assembly of abstract, multidisciplinary elements contribut-
ing to the resolution of the problem highlighted in the scenario. The grading system
will usually include a clear qualitative guide for markers on the expected performance
standards [93–96].

• Closed-ended questions (sometimes presented as MCQs) have the advantage of being
objective, relevant and automatically highlighting the mastery of a skill, since the
student is directly called upon to eliminate incorrect answers and reveal the one that
seems right to him or her. For a lower processing cost [97], this method makes it
possible to estimate the competence in a way that is at least equivalent to open-ended
responses [98].

For example, students may have to choose the most relevant source among several
types of information related to an SD issue, assess the validity of an element based on
concrete evidence, summarize or explain an issue, choose among different summaries the
one that best suits a situation, etc.

In this respect, research increasingly seems to favor computer-based test formats [99]
which favor complex stimuli that are more valid and close to reality (notably via a wide
variety of scenario formats) [100], interactive procedures, multiple response formats, real-
time adaptation of items to skills already demonstrated earlier in the test [101], and the
appearance of immediate feedback [102]. However, it should be noted that such tests
should not be motivated by simple numerical development but should always be based on
valid theoretical and psychometric foundations.

Using quantitative tools that provide an initial exploitable basis, most impact studies
focusing on the measurement of the transcription in real life of the skill (the “Does” level of
mastery) generally complement the measurement by means of two devices:

• A module for monitoring the skills acquired over the long term, sometimes with tests
carried out up to several months after the end of the experience [69];

• A student-centered interpretative qualitative approach aimed at detecting in the field
the indicators of a behavioral inflection, and in particular: observation, interviews,
analysis of student logbooks, etc. The aim is to move from the assessment of compe-
tence in a simulated context to an assessment established in a real context.

If there is one tool common to both approaches to measuring competence (a rather
quantitative approach to the estimation of the “Shows How” and at the same time quanti-
tative/qualitative approach to the estimation of the “Does”) and which is the subject of
much controversy, it is the self-declarative questionnaire, which invites participants to fill
in some of their attitudes, convictions, knowledge and motivations themselves. The tool is
not valid from a psychometric point of view as it is highly exposed to numerous biases, in
particular the desirability bias, which consists of candidates modifying their answers in
favor of behaviors that are supposedly more desirable than others. (An original approach
aimed at retaining the self-reporting format while neutralizing the desirability bias can be
found in Hansmann, Mieg and Frischknecht [103] in their surveys sent to former graduates
of a Swiss university with the aim of assessing their sustainable behavior. In addition to the
self-declarative multiple choice questions, space is provided for respondents to document
“concrete examples” of the reported facts.)

Overall, however, and in order to triangulate the results, both the literature and
empirical evaluations tend to favor multi-method approaches, underlining the difficulty of
measuring the achievement of ESD objectives.
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So what results can be expected from these studies?

5. What Are the Results and Implications for ESD Impact Assessments?

Overall, most impact studies aimed at proving the effectiveness of ESD point to
encouraging results in terms of its ability to impart the knowledge and skills of tomorrow
compared with more traditional modes of education.

Murray, Goodhew and Murray [71], in their study to demonstrate the impact of ESD
approaches centered around the sustainable values and behaviors of 67 students over eight
months, find that their qualitative tools have led to a greater environmental sensitivity of
the exit learners compared with the control group. Four months after the end of the final
teaching modules, several students testified to an “awareness that SD represents a state
of mind rather than separate tasks”. It is therefore a change of global perspective that is
at work.

Seeberg and Minick [78], who examine the effectiveness of cross-cultural compe-
tency approaches in the acquisition of global skills and perspectives among a popula-
tion of 23–25-year-old aspiring teachers over a four-year period, also note greater open-
mindedness, a reconsidering of preconceptions, a positive effect on communication skills,
and increased sensitivity to others and to the power of community, all of which are SD-
specific competencies as defined by numerous benchmarks.

Through an eight-week ESD course leading to a United Nations environmental nego-
tiation simulation, Paschall and Wüstenhagen [75] also observe clear results in terms of
the acquisition of cognitive and affective knowledge of their students, manifested in their
ability, at the end of the course, to better understand global warming and its challenges,
to integrate the impact of global warming on the economy and vice versa, and to solve
complex problems related to the environment.

In his impact study comparing the environmental “attitudes, knowledge, habits and
concerns” of students from eco-school-certified primary schools (and therefore supposed to
convey ESD) and students from a conventional school, Ozsoy [73] found that the subjects
from the former group performed better on all items. For example, after treatment, where
the treatment group cited “pollution by greenhouse gas emissions”, “car emissions”,
“industrial pollution”, “toxic waste”, “unsanitary conditions”, “the hole in the ozone layer”
and “global warming” as personal issues of major concern, the control group cited only
“toxic waste” and “the hole in the ozone layer”.

Redman [76], in a study to measure the impact of an ESD intervention on the recycling
and eating behaviors of six summer program students, notes an increase in declarative,
procedural, efficacy and social knowledge, as well as behavior change between the begin-
ning and end of treatment. In a sub-sample of three students followed over the long term
(one year), Redman also observed a relative maintenance of the new practices acquired
during the program (for example, Jane and Jill’s progress in never using reusable bags
when shopping prior to treatment, and now using them systematically).

The common denominator of these studies is the results, which are sometimes highly
correlated with socio-demographic variables and which can provide a benchmark of good
ESD practices.

On the one hand, on the question of socio-demographic variables, certain studies
reveal results that are notably conditioned by gender [69,74]. Indeed, the impact of
ESD on women is generally greater than on men. These findings corroborate similar
findings [104,105] which argued that while men tend to have more declarative knowledge
about the environment than women, women are distinguished by more emotional commit-
ment to SD. This is finally a further confirmation of the importance of emotional knowledge
in the change needed for SD.

On the other hand, and much more significantly, these studies also make it possible
to draw up a list of examples of good pedagogical practice as required by the pluralistic
approach to the concept. In this sense, this work responds to the injunctions of UNESCO,
which has been asking since the ESD Decade to shed light, not only on inputs and outputs,
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but also on the process, on the pedagogical methods at work in the black box. One example
is the approaches of:

• Seedberg and Minick [78], who report on the use of an essentially dematerialized
format for debate between stakeholders from all over the world;

• Goralnik, Habron and Thorp [81], who describe an intervention format including
lectures, field experience and active student participation in the design of interventions,
particularly with regard to evaluations;

• Paschall and Wüstenhagen [75], whose intervention structure follows a classic lecture
format during the first five weeks, and a “student-led” format during the last two
weeks, leading to a role-playing game featuring the learners in a United Nations
environmental negotiation simulation;

• Ozsoy [73], which reports on a curriculum where, in addition to benefiting from an
SD approach in each of their subjects, students directly use their skills by doing small
environmental projects in their school;

• Cincera and Krajhanzl [68], who describe a program centered around small diagnostic
presentations on campus sustainability by students who are then required to design
an action plan and monitor and evaluate progress towards improvement;

• Redman [76] is the most prolific in describing the approaches used, which are always
plural and student centered.

By highlighting these new pedagogical practices, these studies therefore corroborate
the results of previous work which testify to a socio-constructivist approach to education
where attention is no longer focused (1) on teaching but on the pupil; (2) on the inputs but
on the outputs; and (3) on the content but on the resolution of complex problems.

The new pedagogies of ESD, highlighted by these studies and the literature, will
therefore advocate multi-method, experiential, active approaches in order to facilitate
cognitive but above all affective learning. Among these new pedagogical approaches [106],
some of which are described in our review, we can mention the following in particular:

• Concrete learning situations that place students in real-life situations in a context
close to their own, helping them to reuse declarative knowledge acquired elsewhere
and to develop their affective skills, testing their ability to solve complex problems,
interact with a community, and question their values and representations [107–111].
Sterling [112] notes that this kind of approach allows “young people to gain confidence
and a belief that they can make a difference, and their efforts can stimulate action by
parents and the broader community”. Traditionally, concrete learning situations can
be broken down into four approaches: inviting the concrete situation in the classroom
(e.g., inviting speakers), going out to meet the concrete situation (e.g., organizing visits,
trips), simulating the concrete situation (typical example of the role-play proposed by
Paschall and Wüstenhagen [75], and questioning the concrete situation (e.g., a student
in the role of a journalist questioning members of his or her household).

• Critical problem-solving, which begins its pedagogy by presenting a complex problem
that is not supposed to have only one solution [113], and which pushes students
to a collective, experiential, non-normative resolution, supposed to help them form
their own idea of the issues under discussion, question their relationship to the world
and to others [114], and encourage the consideration of multiple points of view and
approaches and the emergence of a concrete action plan involving the whole class. The
aim will be to find tangible problems that resonate with the context and experience of
pupils, readable on several scales and with varying degrees of difficulty. At this stage,
the teaching posture will be that of a facilitator and a co-learner, capable of promoting
the emancipation of pupils.

• Active learning that places the student at the center of the process and forces him or
her to take part in the very design of pedagogical approaches.
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Other studies showing mixed or even weak results of ESD include Boeve-de Pauw
and Van Petegem [66], Boeve-de Pauw, Gericke, Olsson and Berglund [79], Berglund,
Gericke and Chang Rundgren [64], Hallfredsdottir [70], Krnel and Naglic [84] all report
better performance in the cognitive elements of ESD of students from eco-schools in Flan-
ders, Sweden, Iceland and Slovenia compared with students from conventional curricula,
without any real change in the behavior of the former.

In addition to underlining the importance of pedagogical approaches and thus the
pluralistic aspect of ESD for change, these studies have the advantage of highlighting some
of the difficulties associated with the implementation of ESD by teachers accustomed to
more traditional methods. In particular, the researchers of these teams mention:

• Teachers who are shy or even foreign to ESD in their approach, with methods that give
pride of place to the “true/false” and “correct/incorrect” normative debate, which is
incompatible with these issues;

• Teachers alien to ESD in its content: several studies, notably at Berglund, Gericke and
Chang Rundgren [64] underline the difficulty of recognizing the whole spectrum of
SD, with efforts mostly focused on the environmental pillar. The phenomenon is part
of an archaic SD tradition where environmental issues were a central value.

More generally, these two points, which illustrate the difficulties of holism and plural-
ism in their practical implementation, echo more substantial criticisms of both predicates.
We can cite here the work of Kopnina [9] who identifies two limits to the virtues of plural-
ism, notably in that it will never be fully democratic since the discourse on SD is dominated
by corporatist and economic perspectives, and also in that it only conveys anthropocentric
perspectives by rejecting at the margin the perspectives of non-human animals in particular.

It is therefore a new role that ESD proposes to the teacher, since by exposing him or
her to the need to adapt his or her methods and content to the major challenges of the 20th
century, ESD pushes the teacher to the need to have a “vision” of the issues at stake in
SD, in an epistemological imperative which is that of pedagogy as a deliberate criticism of
modes of operation to be banished.

While this is a common denominator in most studies showing little impact for ESD,
there are other elements that explain some of the differences in performance within certain
groups at times:

• Olsson, Gericke and Chang Rundgren [74], and Uitto and Saloranta [83] note particu-
larly insignificant results among one treatment group, pointing in particular to the
“lack of a clear understanding of the role of the treatment in the treatment process”
and lack of motivation (motivation is defined by Preuss [115] as “a desire to concrete
action”) of the pupils in the group;

• Murray, Goodhew and Murray [71] point to unaccounted-for biases as well as a tool
design based on a pool of insufficiently significant participants (67 in all), which brings
us back to econometric considerations.

Finally, and more generally, whether they foresee a positive or negative impact, all
these studies should not overlook a large number of psychosocial factors which call for
caution in the interpretation of such results, including the following: the impact of specific
cultures [116], childhood values [42], emotional involvement [117], . . . conscious and
unconscious, specific and generic parameters that act as stimulators or inhibitors of pro-
environmental change [44] and that reveal the complexity of measuring the impact of ESD.

6. Conclusions

This literature review has allowed us to provide a deeper look into impact assessment
methods relevant for demonstrating the impact of ESD, as well as their applications,
challenges and results.

While studies assessing the impact of ESD share similarities with other impact as-
sessment studies, special attention needs to be drawn to the use of “theory-based impact
evaluation” [23] in the specific context of ESD. First, the causal pathway must be well
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defined while the related question seems more likely to be innovative, replicable and
strategic if it is precise and original. Second, the complexity of the task may require the
combination of several methods to triangulate the results or even the addition of more
participatory approaches.

The challenges of ESD impact assessment methods are multifaceted and include the dif-
ficulty to follow the principles of counterfactual analyses [29], various biases [71] as well as
the isolation of the effects of ESD from a large number of psychosocial factors [42,116,117].

Results found in studies demonstrate that ESD has brought about encouraging out-
comes in students, including greater environmental sensitivity [71], a reconsidering of
preconceptions [78], an improved ability to solve complex problems related to the environ-
ment [75], a greater likelihood of naming environmental issues as personal concerns [73]
and a relative maintenance of the new positive practices acquired [76].

As a condition for the future expansion of ESD, the question of assessment and proof
of its effectiveness is a central body of research around the concept. Of the many approaches
explored, (quasi-) experimental impact measurement appears to be the most viable in that
it only reveals the outcomes of ESD when they are solely and directly attributable to it. It
is precisely these outcomes, unlike traditional education, that will target competence, i.e.,
the readiness for action oriented towards the three pillars of SD and that will need to be
skillfully measured.

Navigating through these difficulties, the impact studies of some 20 research teams are
mostly optimistic about the capacity of ESD to transform individual perspectives towards
SD and the realization of the SDGs. Beyond the many biases and psychosocial factors at
the origin of different degrees of behavioral change, ESD can only be achieved by making
its holism, and above all the pluralism of its approach, even more concrete and in ways
that allow ecocentrist perspectives to blossom.

These studies, focusing mainly on small groups and being difficult to compare, com-
bined with other studies’ more hesitant conclusions, can explain some of the doubts
surrounding the impact of ESD and its current limited scale. However, the logistical chal-
lenge presented by global approaches [69] may play a part in the limited scale of many of
these studies.

In order to confirm the more positive results, the literature agrees on the need for
long-term longitudinal impact studies, taking into account other types of concrete ESD
results that can be realized in a sometimes more distant horizon than what current studies
can cover (activism in particular).

Another area for future ESD impact assessments to invest in would be the more
specific area of higher education. Indeed, can the results of the work undertaken so far
primarily in the context of primary education effectively be generalized to the context
of higher education? In other words, would there not be certain specificities of higher
education that would make the conditions for the success of ESD different in this very
particular context? This remains to be proven.

Finally, Bourn [118] warns against the tendency to too often predefine the expected
outcomes of ESD. For such a new concept, he advocates remaining open to unexpected
surprises that can be read in the data and that are capable of reorienting the implementation
strategies of the reform.
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