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Introduction

Climate change education requires an approach to assessment that extends beyond
the verification of factual knowledge. While understanding scientific concepts related
to climate systems, causes, and impacts remains essential, effective climate
education also aims to foster critical thinking, responsible citizenship, and the capacity
to engage meaningfully with complex socio-environmental challenges. Assessment,
therefore, must be conceived as a multidimensional process that captures not only
what learners know, but also how they think, reflect, and act in relation to climate

change.

In this context, assessment serves a dual purpose. On the one hand, it enables
teachers to monitor student learning and identify misconceptions or gaps in
understanding. On the other hand, it supports learners in developing awareness,
agency, and a sense of responsibility toward climate-related issues. To fulfil this role,
assessment practices in climate change education should be aligned with
competence-based learning and reflect the interdisciplinary and value-laden nature of

the topic.

Specifically, assessment in climate education should address four interconnected

dimensions:

e knowledge, including understanding of climate science, drivers, and impacts;

e skills, such as critical thinking, data interpretation, and systems thinking;

e values and attitudes (ethical reflections), including responsibility, empathy, and
awareness of climate justice;

e action competence, understood as the ability to propose, justify, and reflect on

climate-related actions.

This module guides teachers in designing and applying assessment approaches that
integrate these dimensions in a structured, inclusive, and pedagogically sound

manner.
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Learning Objectives

By the end of the module, teachers will be able to:

- explain why assessment in climate education differs from assessment in purely
disciplinary subjects;

- identify the multiple learning dimensions involved in climate education;

- recognise the ethical and pedagogical implications of assessing socio-scientific
issues;

- explain the specific role of formative and summative assessment in climate
education;

- use qualitative evidence to identify misconceptions and learning needs;

- design summative assessments for climate education.

Time Required

1 hour

Applicability

This module is designed for teachers of any subject.
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Executive Summary

Unit 1 introduces the foundational principles of assessment in climate change
education. It explains why climate education cannot rely exclusively on traditional
assessment models and highlights the importance of distinguishing between

scientific knowledge and personal belief.

Unit 2 focuses on formative assessment techniques that are particularly suitable for
climate education. It presents practical tools such as reflective prompts, the Claim-
Evidence—Reasoning (CER) framework, argumentation-based assessment, concept

maps, and card-based methods.

Unit 3 addresses summative and action-oriented assessment strategies aligned with
real-world climate learning. It explores performance-based and project-based
assessment, simulations and role-play activities (including EcoMystery escape-room

challenges), scenario- and dilemma-based assessment, and action-oriented tasks.
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Unit 1: Principles of Assessment in Climate Change
Education

Why Assessment in Climate Education Is Different

Climate change is a complex socio-scientific issue that combines scientific knowledge
with ethical, social, economic, and political dimensions. As a result, assessment in
climate education cannot rely exclusively on traditional testing methods focused on

correct or incorrect answers.

Students are often required to interpret uncertain data, evaluate competing arguments,
and reflect on value-based dilemmas. Assessment should therefore focus not only on
content mastery, but also on reasoning processes, engagement with evidence, and the

ability to consider multiple perspectives.

In climate education, assessment is most effective when it supports learning rather
than merely judging outcomes. This requires a shift from purely summative
approaches toward assessment practices that encourage reflection, dialogue, and

critical inquiry.

Distinguishing Knowledge from Belief

Research in science education emphasises the importance of distinguishing between
conceptual understanding and personal belief. A student may, for example,
understand physical laws and climate mechanisms, be able to explain scientific
models and data yet still personally doubt or reject phenomena such as global

warming.

The goal of assessment should therefore not be to change students’ beliefs, but to
evaluate their understanding of how scientific explanations work and how evidence is

constructed, while respecting individual worldviews. As Osborne et al. (2003) highlight,
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knowledge and belief are related but fundamentally different constructs, and

assessment should acknowledge this distinction.

In practice, this means that students should be assessed on their ability to explain
scientific reasoning, interpret evidence, and engage critically with information, rather

than on whether their personal opinions align with scientific consensus.

Formative and Summative Assessment in Climate Education

Formative assessment is conducted during learning. Its primary purpose is to support
understanding, stimulate reflection, and guide teaching decisions. It is ongoing,
flexible, and responsive, allowing teachers to adapt instruction based on students’

emerging ideas and needs.

Summative assessment, by contrast, is typically used at the end of a learning unit to
evaluate learning outcomes against predefined criteria. It often results in a grade or

formal judgement.

In climate change education, formative assessment plays a particularly central role.

Climate-related topics involve uncertainty, value-based reasoning, and socio-scientific
debate. There is rarely a single “correct” answer when students are asked to express
views or propose solutions. For this reason, assessment should prioritise engagement,

reasoning, evidence-based argumentation, and reflection.

Educational research stresses that assessment in socio-scientific issues should focus
on reasoning processes and critical thinking, rather than enforcing specific viewpoints
(Sadler, 2004).

This approach supports democratic dialogue, learner agency, and ethical awareness.

The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873 page 8



; < ' the European Union Enriching lives, opening minds.

- Co-funded by Erasmus+ ERASMUS 4 HRE
P
A\

f(Mm

Module 8 — Assessment in Climate Education
I

Unit 2: Formative Assessment Techniques for
Climate Education

Using Reflective Prompts to Support Learning

Reflection is a powerful formative assessment tool in climate education, as it allows

students to process information both cognitively and emotionally.
At the end of a lesson or activity, students may respond to prompts such as:

e “One thing | learned today that surprised me was...”
e “One question I still have about climate change is...”

e “One action this topic makes me think about is...”

Practical implementation:
e reflection cards or worksheets;
e individual writing followed by pair or class discussion;

e teacher collection of responses to identify misconceptions or concerns.

This technique assesses understanding, curiosity, ethical reflection, and readiness for

action-oriented thinking.

Claim-Evidence-Reasoning Framework

The Claim-Evidence-Reasoning (CER) framework supports students in constructing

evidence-based arguments.

Students respond to a climate-related question using:
e Claim: what they conclude;
e Evidence: data or sources supporting the claim;

e Reasoning: explanation of how the evidence supports the claim.
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Assessment focuses on the quality of reasoning and use of evidence, not on

agreement with the teacher’s position.

Argumentation-Based Assessment

Argumentation-based assessment asks students to construct and justify arguments

using data, models, or scientific explanations.

Students may be asked, for example: “What evidence supports or challenges this

claim?”

Assessment focuses on coherence, reasoning, and evidence use, not on the stance
taken. This approach is strongly supported in climate education research as a way to

separate scientific reasoning from belief (Osborne, J., Simon, S., & Collins, S. 2003).

Concept Maps and Card-Based Methods

Concept maps allow students to visually represent relationships between scientific
concepts (e.g. greenhouse effect, energy balance, human activity). Assessment
focuses on connections and structure rather than opinions (Novak, J.D. & Caiias, A.J.
2008). Card-based methods (exit cards, reflection cards, opinion cards), as well as self-

and peer-assessment, support metacognition and learner responsibility.
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Unit 3: Summative and Action-Oriented Assessment
in Climate Education

Performance-Based and Project-Based Assessment

Project-based summative assessment mirrors real-world problem-solving and

encourages active engagement.

Example project: “Design a local climate action plan for your school or community.”

Students:
e identify a climate-related problem;
e analyse causes and impacts;
e propose mitigation or adaptation measures;

e justify proposals using evidence.

Assessment focuses on reasoning, feasibility, and justification, not on the success of

the action.

Simulations, Role-Play, and Escape-Room Tasks

Simulations and role-play activities, including EcoMystery escape-room challenges,

can serve as summative assessments when paired with clear criteria.

Assessment focuses on:
e application of knowledge;
e collaboration and communication;

e justification of decisions under constraints.

Observation rubrics, combined with post-activity reflection, support fair evaluation (see

Annex |).
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Scenario- and Dilemma-Based Assessment

Scenario-based assessment presents students with realistic climate-related

dilemmas, such as balancing economic development and environmental protection.

Assessment focuses on decision-making processes, ethical reasoning, and
justification rather than the final choice. Research shows this method supports
systems thinking and democratic competencies and such qualitative and formative
assessment methods support deeper learning and emotional engagement and critical
reflection in environmental and sustainability education (Black, P., & Wiliam, D. 1998);
Wals, A. E. J., & Dillon, J. 2013).

Action-Oriented Assessment

Action-oriented assessment evaluates students’ ability to plan and justify climate-

related actions.

Assessed elements:
e clarity of goals;
e scientific justification;

e reflection on impact and limitations.

Students are assessed on planning and reasoning, not on whether the action achieves

measurable results.

Conclusion

Effective assessment in climate education requires a shift toward multidimensional,
reflective, and action-oriented approaches. By combining formative and summative
strategies that respect the distinction between knowledge and belief, teachers can

support deeper learning, critical engagement, and responsible citizenship. This module
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provides a practical framework for implementing such assessment practices in

diverse educational contexts.
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Annex 1 — Climate Education Assessment Rubric
A Multidimensional Assessment Tool for Climate Education

This annex provides teachers with a practical, transferable assessment rubric
designed specifically for climate change education. The rubric operationalises the four
learning dimensions addressed throughout Module 8 and supports fair, transparent,

and competence-based assessment.
The rubric is suitable for use in:

e project-based learning,
e simulations and role-play activities,
e EcoMystery escape-room challenges,

e action-oriented climate education tasks.

It is intended to support both formative and summative assessment, as well as self-

and peer-assessment.

Climate change education addresses complex socio-scientific issues that combine
scientific knowledge with ethical reflection and civic engagement. As such,
assessment practices must go beyond factual recall and avoid evaluating students’

personal beliefs or opinions.
This rubric is aligned with the following principles:

e assessment focuses on understanding, reasoning, and justification,
e students are not assessed on whether they “agree” with a specific position,
e learning outcomes are evaluated across multiple dimensions,

e criteria are made explicit to support transparency and inclusion.
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The Four Learning Dimensions Assessed

The rubric is structured around four interconnected learning dimensions:

e Knowledge — understanding of climate science concepts, causes, and impacts

e Skills — reasoning, evidence use, analysis, and systems thinking

e Values and Attitudes — ethical reflection, responsibility, and awareness of

social implications

e Action Competence — ability to plan, justify, and reflect on climate-related

actions

These dimensions reflect the core learning goals of climate education and the

EcoMystery project.

Climate Education Assessment Rubric

Example Task: Design a Local Climate Action Plan

(The rubric may be applied to other tasks, including simulations and escape-room

activities.)

Learning Dimension Basic Level Developing Level Proficient Level
Demonstrates Demonstrates
L : Demonstrates clear and
limited or partial adequate

1. Knowledge
(Climate concepts

understanding of
the climate issue;

understanding of the
climate issue, its

accurate understanding
of the climate issue, its
causes, and its impacts,

explained.

and understanding) |explanations are main causes or . .
. : . . using appropriate
unclear or contain |impacts, with minor |~ %
. . : . scientific concepts.
inaccuracies. inaccuracies.
Uses some relevant
. : Uses relevant and
. Uses little or no evidence and shows | . .
2. Skills . ) . . . reliable evidence
. evidence; reasoning |basic reasoning, : .
(Reasoning, ) . effectively; reasoning is
: : is unclear or though links may not| .
evidence, analysis) | logical, well-structured,
incomplete. always be fully

and clearly justified.

The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873
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Shows awareness of Demonstrates thoughtful

3. Values & Shows limited . . .
. . . ethical or social and well-articulated
Attitudes reflection on ethical, |. L - .
. . . . implications and reflection on ethical,
(Ethical reflection  |social, or justice- . . . -
reflects on them in a [social, or climate justice
and awareness) related aspects. ) .
general way. dimensions.
4. Action Proposes an action |Proposes a realistic |Proposes a well-justified
C'om etence with limited action with some  |and realistic action and
(Plar?nin feasibilit justification or justification and critically reflects on its
'ustificatl%n) Y consideration of reflection on its potential impact and
/ feasibility. potential impact. limitations.

Teachers may use this rubric in different ways:

Formative use:

e to provide structured feedback during project development;

e to guide classroom discussion and reflection.

Summative use:

e to evaluate final projects, simulations, or action plans;

e to support transparent grading decisions where required.

Teachers are encouraged to adapt the wording to students’ age and educational level

while maintaining the four assessment dimensions.

Escape-Room Assessment
Assessing learning through EcoMystery Escape-Room activities

EcoMystery escape-room activities are designed to engage students in problem-
solving, collaboration, and applied climate reasoning. Assessment in this context

should focus on learning processes rather than speed or competition.

The rubric can be adapted to escape-room assessment as follows:
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e Knowledge — understanding of climate-related concepts embedded in the
puzzles.

e Skills — ability to interpret information, connect clues, and justify solutions.

e Values & Attitudes — collaboration, respect for different viewpoints, and ethical
reflection during decision-making.

e Action Competence — ability to explain how the solutions relate to real-world

climate challenges or actions.

Practical Assessment Approach
Use an observation checklist aligned with the four dimensions during the activity.
Combine observation with a post-activity reflection, for example:

e “Which climate concepts were important to solve the challenges?”
e “How did your group make decisions?”

e “What real-world actions does this activity connect to?”

Assessment should not be based on whether the group “escaped” successfully, but on

how students reasoned, collaborated, and reflected.
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Assessment and Evaluation

1. Which statement best describes why assessment in climate education requires a
specific approach?

A. Climate change is a complex socio-scientific issue involving knowledge, values,
and action

B. Climate education focuses mainly on memorising scientific facts

C. Climate topics should only be assessed through standardised tests

D. Assessment in climate education is optional

2. In climate education, which learning dimension should assessment explicitly
include alongside scientific knowledge?

A. Speed of task completion

B. Personal political orientation

C. Critical thinking and ethical reflection

D. Agreement with the teacher’s opinion

3. What is the primary role of assessment in climate change education?
A. To identify students’ personal beliefs

B. To support learning, reflection, and informed engagement

C. To judge whether students accept scientific consensus

D. To rank students according to performance

4. What is the main purpose of formative assessment in climate education?
A. To assign grades at the end of a unit

B. To evaluate only factual recall

C. To compare students’ opinions

D. To monitor learning and support student understanding during the learning
process

5. Why is formative assessment particularly important in climate education?
A. Climate issues involve uncertainty, complexity, and value-based reasoning
B. Climate education mainly focuses on exams

C. Climate topics have only one correct interpretation

D. Formative assessment replaces teaching

6. Which principle should guide summative assessment in climate education?
A. Students should be graded on whether they agree with scientific consensus
B. Assessment should focus on reasoning, evidence use, and reflection

C. Only quantitative tests should be used

The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873 page 18
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D. Personal beliefs should be corrected through grading

7. What is the main purpose of using reflective prompts in climate education?
A. To test memorisation of definitions

B. To replace classroom discussion

C. To identify students’ political views

D. To encourage students to reflect on understanding, questions, and actions

8. In the Claim-Evidence—Reasoning (CER) framework, what does “Reasoning”
refer to?

A. Expressing a personal opinion

B. Repeating scientific facts

C. Explaining why the evidence supports the claim

D. Choosing the most popular answer

9. When assessing student argumentation on climate issues, what should teachers
focus on most?

A. Whether the argument matches the teacher’s view

B. The quality of reasoning and use of evidence

C. The emotional intensity of the argument

D. The length of the response

10. Which summative assessment format is particularly suitable for climate
education?

A. Performance-based or project-based assessment

B. Timed memorisation tests only

C. Opinion polls

D. Yes/no questionnaires

11. When assessing a student-designed climate action plan, what should be
prioritised?

A. Whether the action was successfully implemented

B. The student’s personal motivation

C. The scale of the action

D. The reasoning, feasibility, and justification of the plan

12. Why are simulations and role-play activities appropriate for summative
assessment in climate education?
A. They eliminate the need for assessment criteria

The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873 page 19
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B. They focus only on entertainment
C. They allow assessment of applied knowledge, collaboration, and decision-making

D. They measure students’ beliefs
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Answer Key — Assessment and Evaluation

1.

A. Climate change is a complex socio-scientific issue involving knowledge,
values, and action

C. Critical thinking and ethical reflection

3. B. To support learning, reflection, and informed engagement

»

© N o o

9.

D. To monitor learning and support student understanding during the learning
process

A. Climate issues involve uncertainty, complexity, and value-based reasoning
B. Assessment should focus on reasoning, evidence use, and reflection

D. To encourage students to reflect on understanding, questions, and actions
C. Explaining why the evidence supports the claim

B. The quality of reasoning and use of evidence

10. A. Performance-based or project-based assessment

11. D. The reasoning, feasibility, and justification of the plan

12. C. They allow assessment of applied knowledge, collaboration, and decision-

making
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