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PITCH

This systematic review' (SR) explores
the effects of climate change educar-
tion (CCE) on the knowledge, attitude
and behavior of schoolchildren and
their surrounding communities world-
wide.

CCE enhances knowledge complexity
and awareness of schoolchildren own
contribution to climate change (co),
and helps shape pro-environment
commitment, and engagement in
more sustainable practices. CCE also
improves self-efficacy, concern, and
attitudes towards the environment
among parents and teachers.

A comprehensive and evidence-
based educational framework has to
be developed for the local appro-
priation of educational knowledge
and strategies. To adjust to the com-
plexity of the challenge and urgently
meet climate commitments, an inter-
disciplinary community of CCE prac-
tices needs to foster culturally sensi-
tive and context-specific CCE.

CONTEXT & MOTIVATION

The Paris Agreement on CC incites all
parties “to enhance CCE training, public
awareness, public participation and
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public access to information”. Despite
the longstanding call for environ-
mental education, its integration into
mitigation and adaptation policies re-
mains insufficient and lacks evidence-
based practices for changing behavior.
While there is a growing body of
knowledge on CCE interventions, this
is scattered across fields, making
knowledge integration and syste-
matization a difficult task. This SR evor-
luates the effects of different types
of curriculum-based and extra-curri-
cular interventions on cognitions, atti-
tudes and behaviors of school-aged
children and their entourage, across
various socio-demographic groups.

The SR explores qualitative and quan-
titative studies published until Q1 2023,
in 13 databases and 5 different lan-
guages, focusing on the impact of
CCE interventions targeting school-
children aged 5 to 19 years and their
entourages. A rigorous search strate-
gy including double-screening across
more than 10870 publications resulted
in a final selection of 146 articles, the
most important number in this field
until now.

Most studies are published since 2012
and are mainly conducted in North
America (USA), Europe and Central
Asia (China and Turkey), with a lower
presence of low- or middle-income
countries (LIC/MIC). The small number
of publications from Africa, South Asia
and South America as well as the lack
of NGOs publications is explained by
the eligibility criteria of the SR (studies
should have measurable interven-
tions or outcomes). There are 20 times
more studies about mitigation than
adaptation. Only two studies (1%) focus
on rural areas of developing countries.

Studies addressing cognition out-
comes (knowledge and oworeness),
and especially those addressing
knowledge, are clearer and more pre-
dominant than those on effects on
emotions and intent (attitudes) or
habits and actions (behavior), which
illustrates the so-called knowledge-
behavior gap’. Studies addressing
behaviors represent only 10% of all
the outcomes studied. Comparatively
more studies from MIC measure be-
havior effects, while all studies from
LIC measure exclusively cognition.

Key words Climate change education, mitigation,
adaptation, systematic review

Themes Education, Climate change, Natural science,

Psychology

Find out more about this project: https://www.afd.fr/en/carte-

Universidad del

Rosario

‘
ciencias del'*%

SistemarTierra

AFD

AGENCE FRANGAISE
DE DEVELOPPEMENT

Psicologia



https://www.afd.fr/en/carte-des-projets/assessing-impacts-education-climate-change

While there are no age-based results
concerning the different effective-
ness of CCE interventions (see Fig.]),
intergenerational learning is a promi-
sing method for overcoming social or
ideological barriers to climate con-
cerns and give way to positive out-
comes, especially in terms of know-
ledge and intentions.

Research is clearly exploring new
theoretical frameworks, pedagogic
strategies, tools, and scientific metho-
dologies, demonstrating a high de-
gree of adaptability and innovation.

The great majority of studies reports
having positive effects on partici-
pants, suggesting that interventions
can improve cognition, attitudes and
behaviors, but also a high publication
bias (negative results are less sub-
mitted or published). Practical tool-
boxes (i.e. projects, games, science
club) allow better youth's science
involvement and concern, while
transversality (translation of CC to
other disciplines) improves aware-
ness and intent. However, it is difficult
to evaluate what "works well" on be-
havior or habit, as studies usually
focus on knowledge or willingness-
to-act, or are performed shortly after
the intervention.

Some studies (16%) compare peda-
gogic elements to identify best
practices: student-centered pedo-
gogies perform better than traditio-
nal education, for both knowledge
and awareness. Constructivist ap-
proaches actively involving students
provide better results than teacher-
centered pedagogies for students
aged 11 to 18. Pedagogies with emo-
tional engagement appear impro-
ving knowledge, awareness or intent
concerning CC better than tradi-
tional interventions. Pedagogic acti-
vities allowing students to grasp the
complexity of CC issues appear also
more effective. Intervention design
tweaks can have strong consequen-
ces on the final pedagogic outcome
with little effort (e.g. change order
of activities between theory and
practice).

Effectiveness depends on how
emotions are harnessed and ma-
naged: Optimal results require bo-
lancing between raising awareness
of the urgency of the issue and pro-
viding individuals with the tools and
motivation to take meaningful action.
Strong empathy towards nature, en-
gagement in meaningful action and
problem-solving increase CC-related
long-term behavior. Positive emo-
tions, particularly hope, favor climate-
friendly behaviors. Negative emotions
(eg. fear or anger) are associated with
more complex thinking, but tend to
dampen positive outcomes for CC
behaviors. Competition (vs. collabo-
ration) is counterproductive.
Self-efficacy is a fundamental psy-
chological driver of individual and
community responses to fight CC
if complemented with social coor-
dination (consistency of behaviors
among a social group) and positive
attitudes.



Fig. 1- Schematic representation of promising interventions,
research gaps and recommendation for actions
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RECOMMENDATIONS

» CCE interventions should systematically include student-tailored analyses. Preference should be given to
transversality of disciplines and locally-relevant experiences, being impactful on knowledge, attitudes and
possibly behaviors.

» Interventions strategies should balance between raising awareness and providing the tools and motivation to
take action. They should leverage on positive emotions and collaboration.

»  Innovative pedagogies (constructivism, multidisciplinary, collaborative approaches) perform well. In emotion-
based interventions, it is important to account for the emotional maturity of participants in conjunction with
questions, concerns, and misconceptions.

» Empowering teachers is key to ensure their commitment. In addition, intergenerational learning is promising
for overcoming social or ideological barriers.

» International efforts are needed to standardize evaluation and analysis methodologies, to define CCE gold-
standards. This implies facilitating publications on “what does not work™ and differential results about gender,
ethnicity, age, rural and socio-economic factors.

» Educators, researchers and policy makers should collaborate at global and local scale to develop (1) education
policy promoting local and contextualized appropriation of global CCE guidelines, (2) a set of standards to
evaluate CCE interventions and monitor global progress on the implementation of successful strategies, (3) a
set of instruments to allow global comparisons, and support local teams to construct instruments to monitor
local progress.

1 Bottin et al. (2023). “Worldwide effects of climate change education on the cognitions, attitudes and behaviors of schoolchildren
and their entourage: a systematic review ", AFD Research Paper no 299.
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