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 Introduction 

This module introduces teachers to innovative teaching strategies as important tools 

for making climate education more engaging, meaningful, and effective. Because 

climate change is not only a scientific issue but also a social, ethical, and civic one, it 

requires teaching approaches that go beyond the transmission of information alone. 

Innovative strategies help connect knowledge with participation, reflection, 

collaboration, and action, supporting a more active and learner-centred approach to 

climate education. 

The purpose of this module is to help teachers develop a clear understanding of these 

strategies and of the pedagogical principles that support them. It enables teachers to 

distinguish between traditional and innovative methods, evaluate their strengths and 

limitations, and explore how different approaches can be used across subjects and 

age groups. Particular attention is given to the role of innovative teaching in 

strengthening student motivation, improving knowledge retention, and supporting 

essential climate-literacy skills such as systems thinking, communication, and 

responsible decision-making. 

At the same time, the module emphasises that innovation in teaching is not simply a 

matter of using new techniques. It depends on clear learning objectives, sound 

pedagogical choices, and thoughtful adaptation to context. For this reason, the module 

presents innovation as a meaningful educational approach grounded in interactivity, 

reflection, collaboration, and real-world relevance. 

Building on this foundation, the module introduces key innovative strategies including 

gamification, project-based learning, storytelling, digital tools, escape rooms, living 

labs, and cross-disciplinary creative approaches. Through these examples, teachers 

are encouraged to reflect on how climate education can become more participatory, 

inclusive, and responsive to the needs of their learners. Overall, the module aims to 

equip educators with both the conceptual understanding and the practical orientation 
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needed to use innovative teaching strategies in a purposeful and pedagogically sound 

way. 

 

Learning Objectives 

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

• Identify and critically evaluate innovative teaching strategies for climate 

education. 

• Understand the theoretical and pedagogical foundations behind these 

strategies. 

• Distinguish between traditional and innovative methods in terms of 

engagement, critical thinking, and long-term learning. 

• Gain familiarity with gamification, experiential learning, living labs, storytelling, 

and digital approaches as tools for climate literacy. 

• Reflect on their own practice and explore how innovation can improve climate 

education outcomes. 

 

 

Time required 

1.5–3 hours for self-training. 

1–2 hours for completing the main content. 

30–60 minutes for additional resources and classroom application exercises. 

 

 



 

 
 The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873 page 6 

Module 3 – Innovative Teaching Strategies 

 

 Applicability 

This module is designed for all teachers. It is particularly relevant to those looking to 

modernise their teaching practice, address student engagement challenges, and 

integrate climate change into diverse subjects. 

 

Executive Summary 

Climate education requires teaching approaches that do more than transmit 

knowledge. Because the climate crisis is complex, emotionally charged, and closely 

connected to real-world action, teachers need strategies that actively involve learners, 

encourage reflection, and connect understanding with participation. This module is 

structured to strengthen teacher confidence in the use of innovative teaching practices 

for climate education in middle schools. It supports self-study while introducing a 

range of methods that can make climate learning more engaging, meaningful, and 

adaptable across subjects. In line with the aims of the EcoMystery project, it helps 

educators move beyond passive instruction and towards forms of teaching that foster 

critical thinking, collaboration, and civic awareness.     

Innovative teaching strategies open up new ways of helping students engage with 

climate change as both a scientific and a social issue. Methods such as gamification, 

project-based learning, storytelling, digital simulations, and experiential approaches 

can support stronger motivation, deeper understanding, and greater relevance to 

students’ everyday lives. By exploring the pedagogical foundations of these 

approaches (Unit 1), teachers can better understand why active, learner-centred 

methods are especially valuable in climate education. This foundation supports the 

more practical exploration of key innovative strategies and emerging practices (Units 

2 and 3), equipping educators to select, adapt, and apply them in ways that are age-

appropriate, inclusive, and pedagogically sound.   
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 Unit 1: Understanding Innovation in Climate 
Education 

Innovation in climate education means moving beyond passive lecture formats to 

methods that engage learners emotionally, cognitively, and practically. Environmental 

topics have often been taught through biology and earth science courses, though there 

has been a growing move towards interdisciplinary and action-oriented learning that 

links knowledge with values and civic agency (UNESCO, 2014). The urgency and 

systemic nature of climate change have pushed educators to adopt approaches that 

treat learning as an active, social, and situated process rather than a one-way transfer 

of facts (IPCC, 2021). 

 

Defining innovation in this context: educational innovation refers to pedagogies, 

learning environments, and assessment practices that purposefully increase learner 

engagement, foster critical thinking, and enable learners to apply knowledge to 

real-world problems (Dewey, 1938; Kolb, 1984). Practically, this includes gamification, 

project-based learning, living labs, storytelling, digital simulations, and citizen science, 

each designed to connect cognition with emotion and with opportunities for local 

action. The theoretical foundations for these methods derive from constructivist and 

experiential theories which emphasise learning through doing and socially mediated 

meaning-making (Vygotsky, 1978; Kolb, 1984). 

Warning!  (Common Misconception) 

Innovation in teaching does not simply mean using something new, digital, or 

visually impressive. A method is innovative only when it helps students learn more 

deeply, participate more actively, or connect knowledge with real-world meaning. 

A lecture can be useful when it is clear and purposeful; a digital tool can be 

ineffective if it is used without reflection. The key question is not "Is this new?" but 

"Does this help students understand, question, collaborate, and act?" 
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Why innovation matters: first, as is by now well established, innovation improves 

motivation and retention by making learning relevant and memorable; active 

experiences provoke emotional responses that anchor conceptual understanding 

(Dewey, 1938). Second, it develops process skills (i.e. systems thinking, collaborative 

problem solving, and resilience) necessary for navigating climate complexity (IPCC, 

2021). Third, it supports civic engagement by giving students structured pathways to 

influence their communities, thereby closing the gap between awareness and action 

(UNESCO, 2014). 

Pedagogical principles and classroom translation: effective innovations are 

learner-centred, inquiry-based, contextually grounded, and scaffolded so that students 

progressively assume more responsibility. Teachers should design cycles of concrete 

experience, reflection, conceptualisation, and experimentation, mirroring Kolb’s 

experiential cycle (see Figure 2 below in 1.2.), to ensure both understanding and 

transfer (Kolb, 1984). 

Concrete examples teachers can use: 

• Escape room on local water use: students solve puzzles about the water cycle, 

local consumption data, and policy options; debrief focuses on systems 

interactions and civic responses. 

• Living lab project: students audit school energy use, propose low-cost 

interventions, implement one change (e.g., LED replacement), and measure 

outcomes over a term, linking inquiry to tangible civic action. 

• Storytelling plus role-play: learners craft narratives from perspectives of future 

generations or local species, then perform brief scenes to explore ethical 

trade-offs and empathy. 

• Digital simulation and deliberation: use a climate policy simulator in class; 

students run scenarios, compare outcomes, and then draft a community brief 

for peers or local officials. 
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Each example ties knowledge to affect and agency, supporting durable learning and 

democratic participation. When introducing these methods, teachers should plan 

assessment that values process, reflection, and evidence of local impact, not only 

factual recall. 

 

1.1. Why Innovation Matters 

Traditional classroom methods (e.g. lecture, rote memorisation, and single-discipline 

units) are poorly matched to the demands of climate education because they tend to 

present facts in isolation rather than as parts of interlocking social-ecological systems 

(Sterling, 2011). Historically, environmental topics were introduced mainly through 

biology and earth-science courses; only recently has pedagogy shifted toward 

interdisciplinary, action-oriented learning that links knowledge with values and civic 

agency (UNESCO, 2014). Innovation matters because climate literacy now requires not 

only factual knowledge but also systems thinking, emotional resilience, and the 

capacity for collective action; without pedagogical change, students may know the 

science yet feel disempowered to respond (Sterling, 2011; IPCC, 2021). 

 

Well-documented shortcomings of traditional approaches include: 

• Limited engagement: passive formats often leave learners emotionally 

detached or overwhelmed rather than motivated to act (Dewey, 1938). 

Pedagogical Note… 

Climate education can easily become emotionally heavy. When students encounter 

only risk, loss, and crisis, they may respond with anxiety or disengagement. 

Innovative strategies should combine honesty about the seriousness of climate 

change with examples of agency, cooperation, and practical response. Educators 

should not offer false optimism, but they should not ignore realistic boundaries 

either: grounded optimism is the best way to approach such issues. 
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• Fragmentation: when climate topics are siloed by subject, students fail to 

perceive cause–effect chains across energy, economics, and social policy 

(Mezirow, 1991). 

• Skills gap: conventional assessment privileges recall over competencies such 

as deliberation, design thinking, and community collaboration that are essential 

for adaptation and mitigation (Kolb, 1984). 

How innovation responds: pedagogies such as gamification, project-based learning, 

storytelling, and simulations reframe content as meaningful challenges, fostering 

motivation and deeper conceptual connections (Kolb, 1984). For example, a 

single-lesson role play in which students represent local stakeholders negotiating a 

flood-management plan builds empathy, civic argumentation skills, and systems 

insight in one activity. A week-long project can have students audit school energy use, 

propose feasible changes, and present an evidence-based action plan to the school 

council, linking inquiry, measurement, and real community impact. Low-cost strategies 

like classroom simulations, story prompts from multiple perspectives, and short 

design sprints enable teachers to move from telling to doing while preserving 

curriculum goals (UNESCO, 2014). 

 

 

Ask students to take one familiar climate topic, such as transport, food waste, or 

energy use, and map it as a system: they can draw links between causes, effects, 

people involved, and possible actions. The aim is to help groups of students 

understand what a system is—and then collecting all the systems produced and 

find ways in which systems interact with other systems. This simple activity allows 

students to see how climate issues almost always have multiple causes and 

multiple solutions. 
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 1.2. Pedagogical Foundations 

Innovative climate education is grounded in several key learning theories that prioritise 

active engagement, emotional connection, and real-world relevance. Among the most 

influential are constructivist learning theory, experiential learning, and inquiry-based 

approaches. These pedagogical foundations offer a robust framework for designing 

lessons that not only inform but also empower students to think critically and act 

responsibly in the face of climate challenges. 

Constructivist learning theory posits that learners build new knowledge by connecting 

it to their existing mental frameworks. Rather than passively receiving information, 

students engage in meaning-making through exploration, dialogue, and reflection 

(Bruner, 1960). In climate education, this means encouraging learners to relate global 

issues (such as rising temperatures or biodiversity loss) to their local environment and 

personal experiences. Strategies like concept mapping, open-ended questioning, and 

collaborative problem-solving align well with constructivist principles and help 

students develop deeper understanding. 

Experiential and inquiry-based approaches further support this active learning model. 

Kolb’s experiential learning cycle—comprising (1) concrete experience, (2) reflective 

observation, (3) abstract conceptualization, and (4) active experimentation—provides 

a practical structure for climate-related activities (Kolb, 1984). Inquiry-based learning 

complements this by encouraging students to pose questions, investigate 

phenomena, and draw conclusions based on evidence. For example, students might 

explore how local ecosystems respond to seasonal changes, conduct field 

observations, and present their findings in a classroom, school, or community forum. 
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Kolb’s experiential learning cycle 

 

Kolb’s cycle (a more vivid representation). 

Source: https://commons.wikimedia.org/wiki/File:Kolb%27s_ 

Experiential_Learning_CYCLE_(9443035785).jpg 

https://commons.wikimedia.org/wiki/File:Kolb%27s_Experiential_Learning_CYCLE_(9443035785).jpg
https://commons.wikimedia.org/wiki/File:Kolb%27s_Experiential_Learning_CYCLE_(9443035785).jpg
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Emotional and motivational aspects of learning are especially relevant in climate 

education, where students often grapple with feelings of eco-anxiety, helplessness, or 

fatigue. Affective pedagogy addresses these challenges by creating safe spaces for 

emotional expression, using hopeful narratives, and emphasising agency (Ojala, 2012). 

Teachers can use storytelling, drawing-based reflection, and other age-appropriate 

creative activities; this can help students process their experience of learning, while 

also highlighting successful climate actions led by young people around the world. 

 

 

 

 

Concept Checkpoint! 

Constructivist, experiential, inquiry-based approaches, like all innovative 

approaches, share one central idea: students learn more deeply when they actively 

build understanding. They do this by asking questions, testing ideas, discussing 

evidence, reflecting on experience, and revising their thinking. In climate education, 

this is especially important because learners must connect scientific explanations 

with everyday life and future choices. 

A short experiential cycle (modelled on Kolb’s cycle, as discussed in this Module) 

can be completed in one lesson. First, students observe a local issue, such as heat 

in the schoolyard or waste in the classroom. Then they discuss what they noticed, 

connect it to a climate concept, and propose one small change. Finally, they test or 

present their idea. This mirrors the movement of the cycle: from experience to 

reflection, to understanding, and to action. The only missing step from Kolb’s cycle 

is: the repetition! After the students take action during the course of a lesson 

(action actual or imaginative), in the next lesson the cycle starts again from where 

it was left off: last lesson’s action gives way to new experience, to reflection, to 

understanding, and finally to new action. With each cycle, the project grows 

stronger because students find even better ways to implement the project. 
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 1.3. Principles of Innovative Strategies 

Effective climate education rests on pedagogical principles that make learning active, 

socially situated, and connected to real-world practice. Interactivity, participation, and 

collaboration foreground the social nature of learning: knowledge is co-constructed 

when students engage in dialogue, peer teaching, and joint problem solving, which also 

builds the collective skills needed for community responses to climate challenges 

(Vygotsky, 1978). Historically, collaborative and participatory methods grew out of 

progressive education movements in the early 20th century and were later reinforced 

by constructivist and social learning theories that emphasise learning as shared 

meaning-making (Bruner, 1960; Vygotsky, 1978). In curriculum design this translates 

into tasks where learners are producers of knowledge rather than passive recipients. 

 

Linking knowledge with action and reflection ensures that classroom learning 

produces agency rather than only awareness. Learning cycles that move from 

experience to reflection and then to deliberate action help students translate 

conceptual understanding into civic practice and iterative improvement (Kolb, 1984). 

This principle addresses a common shortcoming of traditional instruction (where facts 

remain abstract) by building bridges from evidence to ethical judgement and practical 

intervention, and by normalising reflective practice as essential to adaptive problem 

solving. 

Flexibility and adaptability make innovative strategies feasible across subjects and 

age groups. Rather than a one-size curriculum, modular designs and scaffolded tasks 

Warning!  (Common Misconception) 

Group work does not automatically mean collaborative learning. For examples, 

students may sit together while only one person does the thinking. To make 

collaboration meaningful, each student should have a role, a responsibility, and a 

reason to listen to others. For genuine cooperation to be achieved in group work, 

there need to be: clear tasks, shared products, and short reflection moments. 
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allow teachers to increase complexity as students’ capacities grow, enabling 

integration across science, humanities, and arts while respecting local context and 

resources (Mezirow, 1991). Practically, this means providing teachers with templates, 

variable timeframes, and options for assessment that prioritise process and impact 

over rote recall. 

 

 

 

Pedagogical Note… 

Teachers do not need to replace all familiar methods at once. A practical approach 

is to begin by adapting one existing lesson: add a short role-play, a reflection 

prompt, a simple puzzle, or a local case study. Small changes can make climate 

learning more active without overwhelming the teacher or the class. Innovation is 

most sustainable when it grows gradually from existing teaching practice. 

Key Takeaways!  

(Unit 1) 

Innovation in climate education means designing learning that is active, reflective, 

collaborative, and connected to real-world issues. Novelty in itself does not suffice; 

the priority should be the underlying pedagogical principles. For teachers, the 

challenge is to choose methods that fit clear learning goals and the needs of their 

learners. 
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 Unit 2: Key Innovative Teaching Strategies 

2.1. Gamification and Game-Based Learning 

Gamification uses discrete game elements (such as goals, points, feedback loops, and 

rewards) to increase motivation and direct learner effort, while game-based learning 

embeds curricular challenges inside playable scenarios so that learning occurs 

through problem solving and decision making (Kapp, 2012). Historically, the turn 

toward games in education accelerated with increased access to digital tools in the 

2000s, but its roots reach further back to instructional simulations and role plays used 

throughout the 20th century to teach complex social systems (Gee, 2003). In climate 

education, these approaches offer a pragmatic way to represent complex, uncertain 

systems and to let students experiment with consequences in a safe, scaffolded 

environment. 

Core concepts include clearly defined challenges and goals that focus student activity 

and measure progress; immediate, informative feedback and reward structures that 

close learning loops and sustain effort; and compelling narratives that situate tasks 

within meaningful contexts, so students connect facts to values and agency 

(Deterding et al., 2011). Together, these elements support active engagement, 

repeated practice, and transfer: students can test policy choices, observe modeled 

system responses, and revise strategies without real-world risk, which strengthens 

both conceptual understanding and procedural skills (Squire, 2006). 

Benefits for engagement and knowledge retention are well documented: gameplay 

increases motivation and time-on-task, encourages iterative hypothesis testing, and 

supports social learning when play is collaborative (Kapp, 2012). For climate topics 

specifically, games create opportunities to practice systems thinking, weigh trade-offs, 

and rehearse civic skills like negotiation and evidence-based argumentation. When 

designing or selecting games, educators should align game objectives with learning 

outcomes, ensure transparency about feedback, and include structured reflection to 

convert in-game experiences into classroom learning. 
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A gamification taxonomy showing major categories. 

Source: https://commons.wikimedia.org/wiki/File:Gamification_Taxonomy.png 

 

 

 

 

https://commons.wikimedia.org/wiki/File:Gamification_Taxonomy.png


 

 
 The EcoMystery Project | 2024-1-IT02-KA220-SCH-000248873 page 18 

Module 3 – Innovative Teaching Strategies 

 

 
Classroom examples: 

• Escape room: a sequence of climate puzzles connecting science, local data, 

and policy decisions; conclude with a guided reflection linking each puzzle to a 

learning objective. 

• Digital serious game: assign scenario runs in a simulation platform (e.g., 

Climate Interactive) and have students compare outcomes and write policy 

briefs. 

• Badge micro-credentials: award badges for demonstrated skills such as data 

analysis, systems mapping, or public communication during a climate unit. 

 

 

2.2. Project-Based and Experiential Learning 

Project-based learning (PBL) places students at the center of extended, authentic 

inquiries in which they investigate complex, open-ended problems and produce public, 

practical outcomes; this orientation toward purposeful practice traces back to John 

Dewey’s progressive education ideas about learning through experience and 

democratic participation (Dewey, 1938).  

In the context of climate education, PBL is especially powerful because it naturally 

supports interdisciplinary inquiry, systems thinking, and sustained engagement with 

locally meaningful issues; students do not merely learn about climate change, they act 

Pedagogical Note… 

The most important part of a climate game often comes after the game ends: the 

reflection stage. (Reflection, remember, is also part of Kolb’s cycle!) A short debrief 

helps students connect their choices during play with the scientific or civic content 

of the lesson. Useful questions include: What strategy did your group use? What 

trade-offs did you notice? What would you do differently with more information? 

How does this connect to real climate decisions? 
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on it and observe consequences over time (Thomas, 2000). Experiential learning 

complements PBL by highlighting cycles of concrete experience, reflection, 

conceptualization, and active experimentation that convert hands-on activities into 

durable understanding (Kolb, 1984). 

Key features of PBL for climate topics include authentic problem framing that 

connects to community needs, student ownership of questions and methods, 

sustained inquiry with iterative evidence gathering, and a public product or 

presentation that invites civic dialogue (Thomas, 2000). Teachers act as facilitators, 

scaffolding research skills, data literacy, and ethical reasoning while ensuring 

alignment with curriculum standards and assessment of both content and process. 

Well-designed projects also embed reflection prompts and formal opportunities for 

students to evaluate outcomes, strengthening the link between action and learning 

(Mezirow, 1991). 

 

 

A diagram of the problem-based learning (PBL) process. 

Source: https://commons.wikimedia.org/wiki/File:Problem-

Based_Learning_Process.png 

https://commons.wikimedia.org/wiki/File:Problem-Based_Learning_Process.png
https://commons.wikimedia.org/wiki/File:Problem-Based_Learning_Process.png
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PBL yields several classroom advantages for climate education: it builds transferable 

research and teamwork skills, fosters civic competence through real stakeholder 

interaction, and increases motivation because students see tangible impact from their 

work (Dewey, 1938; Thomas, 2000). To manage complexity, teachers should chunk 

projects into milestones, provide clear rubrics for both product and collaboration, and 

schedule explicit reflection sessions to transform experience into evidence-based 

knowledge. 

Some classroom examples include: 

• Local resilience project: students audit school energy use, design and test 

consumption-reduction measures, and present results to the school 

community; 

• Citizen science partnership: pupils collect phenology or air-quality data that 

feed local research networks; 

• Policy briefing project: teams research local climate risks, model scenarios, and 

produce a concise policy brief for municipal officials. 

 

2.3. Storytelling and Narrative Approaches 

Storytelling is a pedagogical method that translates abstract climate science into 

concrete human experiences, enabling learners to grasp consequences, trade-offs, 

and moral dimensions through narrative structures; narrative pedagogy has ancient 

roots in oral tradition and formal education, and in recent decades researchers have 

foregrounded stories as powerful tools in climate communication because they shape 

frames, values, and motivation (Nisbet, 2009). Defined broadly, narrative approaches 

include case studies, personal testimony, role-play, scenario writing, and multimedia 

story construction; each format uses chronological and causal structure to make 

complex systems intelligible and emotionally resonant (Polletta, 2006). Practically, 

storytelling works by engaging empathy and identity; students connect the fate of 
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characters or communities to their own concerns, which helps move them from 

detached knowledge toward reflective judgement and potential action (Oatley, 2016). 

 

 

A conventional five-part plot structure called ‘Freytag’s Pyramid’, showing introduction, 

rising action, climax, resolution, and ending of the story. (Teachers can use this 

structure to create stories, role-play activities, or case studies more clearly.) 

Source: https://commons.wikimedia.org/wiki/File%3AFreytag_Pyramid.png  

 

Beyond emotional connection, storytelling supports cognitive processes important for 

climate literacy: narratives organise dispersed information into coherent causal 

chains, highlight unintended consequences, and make counterfactual thinking (what if 

scenarios) accessible for exploration and debate (Green & Brock, 2000). In classroom 

design, teachers should pair stories with evidence tasks (e.g., checking claims against 

data) so that affective engagement is balanced with critical appraisal; reflective 

prompts after a narrative help students uncover assumptions, identify stakeholders, 

and propose ethically informed responses. Story-centred role plays enable rehearsal 

of civic skills (negotiation, public speaking, consensus building) while climate diaries 

or imagined futures foster systems thinking by asking learners to trace how policy, 

technology, and behaviour interact over time. 

https://commons.wikimedia.org/wiki/File%3AFreytag_Pyramid.png
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Classroom examples: 

• Role-play where students represent local stakeholders (farmer, mayor, 

scientist) and negotiate responses to a flood scenario, followed by a debrief 

linking choices to evidence; 

• Climate diaries: creative writing imagining positive and negative futures, then 

mapping which social and policy decisions produced each outcome; 

• Case-study storytelling: students analyse a real community’s adaptation story 

(interviews, news clips) and produce a multimedia narrative that combines data 

and lived experience. 

By integrating storytelling with structured analysis and action steps, teachers can 

cultivate both empathy and critical competence, helping students to understand why 

climate change matters to people, and what can be done about it. 

 

 

 

2.4. Digital and Technology-Enhanced Methods 

Digital tools expand the classroom’s reach by making invisible processes visible, 

enabling students to explore distant places and project future scenarios through 

simulations, virtual field trips (VR), augmented reality (AR), and multimedia 

presentations (Mayer, 2009). Historically, these methods evolved from early 

audiovisual aids to interactive, learner-centered technologies as internet bandwidth, 

Concept Checkpoint! 

Storytelling works best as a teaching method when combined with scientific 

evidence. It helps students understand why evidence matters to people. For 

example, a climate story can show how a drought affects a farmer, how a flood 

changes a neighbourhood, or how a policy decision influences future generations. 

When stories are combined with data, students practise both empathy and critical 

thinking. 
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device availability, and educational software matured in the 2000s and 2010s, 

prompting climate educators to adopt simulations and immersive media to model 

system dynamics and policy trade-offs (Squire, 2006). Defined pedagogically, 

technology-enhanced methods are those that use interactivity, multimodal 

representation, and user control to support inquiry, hypothesis testing, and repeated 

practice (Mayer, 2009). 

Simulations and interactive platforms allow students to run “what-if” experiments 

(altering emissions, land use, or adaptation choices) and observe modeled outcomes, 

which strengthens systems thinking and evidence-based reasoning when paired with 

guided reflection (Sterman, 2000). Virtual field trips and AR remove geographic 

barriers: a 360° visit to a glacier or coral reef can be combined with embedded data 

layers that show temperature trends or biodiversity loss, helping learners connect local 

actions to global consequences (Mayer, 2009). Multimedia projects let students 

synthesise interviews, maps, and visualised datasets into narratives that communicate 

scientific findings and community perspectives, fostering both data literacy and civic 

communication skills (Squire, 2006). 

Technology succeeds only when tightly integrated into instructional design: clear 

learning objectives, scaffolded tasks, formative feedback, and structured reflection 

must accompany tools so novelty does not substitute for pedagogy (Mayer, 2009). 

Classroom examples: 

• Virtual field trip to a glacier or coral reef (360° video) followed by comparative 

data analysis; 

• AR overlay that projects future sea-level rise on local maps for a community 

planning task; 

• Student multimedia portfolios combining interviews, data visualisations, and 

narrated stories for a neighbourhood resilience plan. 
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Key Takeaways!  

(Unit 2) 

To get the best out of any innovative approach, across all methods, guiding your 

students towards structured reflection is essential! (Remember that reflection is 

one of the stages in Kolb’s cycle of experiential learning.) 
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 Unit 3: Emerging Practices 

3.1. Escape Rooms and Serious Games 

Escape rooms and serious games are experiential learning formats that combine 

narrative, problem-solving, collaboration, and time-bounded challenges to make 

complex subjects more tangible and memorable; the pedagogical lineage runs from 

experiential education and instructional simulations to contemporary game-based 

learning practices that emphasize situated problem solving (Kapp, 2012). Defined for 

classroom use, an educational escape room is a sequenced set of puzzles and 

dilemmas tied to explicit learning objectives, where teams must decode evidence, 

apply domain knowledge, and negotiate trade-offs to “unlock” the next stage 

(Nicholson, 2015). These formats are effective for climate literacy because they 

embed systems thinking, data interpretation, and ethical reflection within tasks that 

require active cognitive engagement and social coordination. 

Embedding complex content into puzzles means translating abstract models into 

manipulable game mechanics: for example, an energy-budget puzzle uses limited 

“resource tokens” to represent generation and consumption, forcing teams to 

prioritize, model trade-offs, and evaluate resilience; a riddle sequence can unpack the 

carbon cycle by requiring students to trace sources, sinks, and feedbacks across 

interconnected clues; ethical dilemmas can be staged as timed decisions where teams 

must weigh short-term needs against long-term sustainability (Kapp, 2012; Nicholson, 

2015). Well-designed games include scaffolds for varied proficiency levels, explicit 

alignment between each puzzle and a learning target, and a structured debrief that 

translates in-game experience into evidence-based classroom discussion and civic 

action. Debrief prompts should ask: What assumptions guided your choices? Which 

trade-offs did you notice? How would your strategy change with different stakeholders 

or data? 
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Readers who wish to explore escape-room pedagogy in greater depth can continue 

with the subsequent modules (Module 4: Design & Utilisation of Physical Escape 

Rooms; Module 5: Integrating Digital Escape Rooms in Education) where these 

approaches are developed in more practical detail. 

 

3.2. Living Labs and Co-Creation 

Living labs are practitioner-oriented, real-world testbeds where students, citizens, 

businesses, and public actors collaboratively design, prototype, and evaluate solutions 

to socio-technical problems; the approach emerged from innovation and user-centred 

design traditions and gained prominent uptake in sustainability and urban innovation 

communities in the 2010s (Hossain & Leminen, 2019). In education, living labs move 

learning out of isolated classrooms into public spaces (often within schools), 

reframing students as co-creators rather than passive recipients and privileging 

iterative problem solving over one-off projects (European Network of Living Labs, n.d.). 

Practically, a living lab combines stakeholder mapping, rapid prototyping, participatory 

evaluation, and cyclical refinement so that interventions are grounded in local needs 

and continuously improved based on user feedback (Hossain & Leminen, 2019). 

Concept Checkpoint! 

An educational escape room is not simply a game with locks and clues—it should 

above all else be educational: a structured learning sequence where each puzzle is 

linked to a learning objective. In climate education, a puzzle might require students 

to interpret a graph, connect causes and effects, evaluate a policy choice, or 

recognise a misconception. The game format does serve to create engagement, 

but in the end the design must always serve learning. 
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A ‘design thinking’ cycle. 

Source: https://commons.wikimedia.org/wiki/File:Design_thinking.png 

 

Pedagogical benefits include authentic problem framing that enhances relevance and 

motivation, opportunities for stakeholder engagement that develop negotiation and 

civic competencies, and exposure to iterative design practices that teach evaluation 

and adaptive thinking. Because living labs operate in real contexts, they also cultivate 

ethical awareness: students must consider equity, unintended consequences, and 

long-term viability when proposing solutions. For teachers, the role shifts towards 

facilitation and coordination, linking classroom inquiry with municipal partners, NGOs, 

or local businesses while ensuring research quality and student safety. 

Classroom examples: 

• School garden living lab: students design soil experiments, monitor biodiversity, 

and present findings to parents and local food partners; 

https://commons.wikimedia.org/wiki/File:Design_thinking.png
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• Community energy project: pupil teams develop demand-reduction campaigns 

with feedback from local stakeholders and test their ideas within the school or 

local community. 

• Urban rain garden co-design: students, residents, and local experts collaborate 

on a design proposal and explore how such an intervention could reduce runoff 

in their area. 

These activities bridge curriculum standards and civic action, offering measurable 

local impact while teaching systems thinking, participatory methods, and iterative 

improvement (Hossain & Leminen, 2019; European Network of Living Labs, n.d.). 

 

 

3.3. Art, Creativity, and Cross-Disciplinary Approaches 

Creative practices offer emotional, cultural, and sensory entry points into climate 

topics, translating abstract data into experiences that resonate with learners and 

communities; the rise of eco-arts and the environmental humanities during the late 

20th and early 21st centuries reflects a growing recognition that affect and 

imagination are central to public understanding and action on environmental issues 

(Gabrys, 2016).  

In pedagogical terms, arts-infused and cross-disciplinary approaches combine inquiry 

with creative expression. Students investigate ecological phenomena and then 

communicate their understanding through visual, performative, or media-based forms, 

developing scientific, cultural, and communicative literacies in parallel (Orr, 1992). 

A school can become a small living lab! Students might investigate shade, waste, 

water use, biodiversity, or energy consumption in the school environment. They 

then design a small intervention, gather feedback, and revise their idea. This 

process demonstrates that solutions are rarely perfect at first: they improve 

through testing, collaboration, reflection—and then repetition of the whole cycle! 
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Practically, this method fosters empathy, moral imagination, and civic voice by asking 

learners to inhabit other perspectives (future citizens, nonhuman species, 

marginalized communities) and to communicate evidence in culturally meaningful 

ways (Barnett, 2018).  

  

A STEAM diagram showing the relationship between science,  

technology, engineering, arts, and mathematics. 

Source: https://commons.wikimedia.org/wiki/File:Educaci%C3%B3n_STEAM.jpg 

 

Teachers can design projects that begin with data collection or scientific observation, 

move through interpretive and creative phases, and conclude with public sharing and 

critical reflection; this sequence ensures that aesthetic choices are grounded in 

evidence and intentional about social impact. Assessment should value process, 

audience engagement, and documented community response as much as technical 

craft, and teachers should scaffold ethical considerations (i.e., representation, 

consent, and equity) when work involves community narratives. Below are practical 

classroom ideas that scale across ages and subjects: 

https://commons.wikimedia.org/wiki/File:Educaci%C3%B3n_STEAM.jpg
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• Collaborative mural mapping local climate impacts and community hopes; 

• Poetry slam connecting environmental justice themes to local data and oral 

histories; 

• Cross-disciplinary unit where science students supply datasets that art 

students translate into installations for a public exhibition. 

By linking research, creativity, and public presentation, arts-based approaches deepen 

affective engagement and translate classroom learning into persuasive, 

community-facing action (Gabrys, 2016; Barnett, 2018; Orr, 1992).  

 

 

 

 

 

Key Takeaways!  

(Unit 3) 

Emerging practices (such as escape rooms, serious games, living labs, co-creation, 

and arts-based learning) make climate education simultaneously more engaging 

and connected to real contexts. These approaches support collaboration, 

creativity, systems thinking, and civic engagement. Their value depends on careful 

design: clear objectives, reflection, and connection of activity with climate 

knowledge—then connecting climate knowledge to the real world. 
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 Assessment and Evaluation 

The following material is ready-to-use for self-assessment: 

 

1. What best describes an innovative teaching strategy in climate education? 

a) A method that focuses mainly on memorising scientific definitions 

b) A method that increases engagement, critical thinking, and real-world 
application 

c) A method that avoids discussion of social and ethical issues 

 

2. Why are traditional teaching methods often limited in climate education? 

a) They are always too difficult for students to understand 

b) They usually focus on isolated facts rather than interconnected systems 
and action 

c) They give students too much independence in the learning process 

 

3. Which of the following is most closely associated with gamification? 

a) Using game elements such as points, goals, feedback, or rewards to 
support learning 

b) Asking students to copy definitions from a textbook 

c) Replacing all classroom teaching with entertainment 

 

4. What is a key feature of project-based learning in climate education? 

a) Students work only individually and avoid public presentation 

b) Students investigate authentic problems and develop practical outcomes 

c) Students focus only on short factual quizzes 
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5. In experiential learning, why is reflection important? 

a) It helps learners connect experience with understanding and future action 

b) It replaces the need for any classroom structure 

c) It is useful only in humanities subjects, not in climate education 

 

6. How can storytelling support climate education? 

a) By simplifying all problems into one correct answer 

b) By helping students explore perspectives, empathy, and ethical dimensions 

c) By avoiding emotional engagement in the classroom 

 

7. What is one advantage of digital simulations in climate teaching? 

a) They make cause-and-effect relationships easier to explore through 
scenario testing 

b) They remove the need for teacher guidance and discussion 

c) They guarantee that students will reach the same conclusion 

 

8. What is the main educational value of a living lab approach? 

a) It keeps learning entirely theoretical and classroom-based 

b) It connects inquiry with real-world problem-solving in the students’ own 
environment 

c) It focuses only on laboratory science equipment 

 

9. Why are art and cross-disciplinary approaches useful in climate education? 

a) They can help students connect scientific understanding with creativity, 
communication, and personal expression 

b) They should replace all scientific content in the curriculum 

c) They are useful only for younger learners 
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10. Which assessment approach best matches innovative climate teaching 

strategies? 

a) Assessment based only on factual recall and memorisation 

b) Assessment that values process, reflection, participation, and application 

c) Assessment that avoids peer or self-evaluation entirely 
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Answer Key: 

1-b, 2-b, 3-a, 4-b, 5-a, 6-b, 7-a, 8-b, 9-a, 10-b 
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 Additional Learning Materials 

A range of additional materials can support teachers in exploring innovative teaching 

strategies for climate education and in adapting them to their own classrooms. These 

resources are especially useful because they combine pedagogical guidance, practical 

tools, and examples of how climate-related learning can become more engaging, 

participatory, and action-oriented. 

One important source of support is UNESCO’s work on Education for Sustainable 

Development, especially Education for Sustainable Development Goals: Learning 

Objectives (https://unesdoc.unesco.org/ark:/48223/pf0000247444) and UNESCO’s 

Education for Sustainable Development portal 

(https://www.unesco.org/en/sustainable-development/education). These resources 

are particularly relevant for teachers who wish to connect climate education with 

participation and civic responsibility. 

For teachers interested in simulations and systems thinking, En-ROADS (https://en-

roads.climateinteractive.org) is a particularly valuable tool. Developed by Climate 

Interactive and MIT Sloan, it allows users to explore the effects of different policy 

choices on future climate outcomes, making it useful for science teaching, but also for 

classroom work linked to economics, citizenship, and public decision-making. 

Visual communication resources may also play an important role. Climate Visuals 

(https://www.climatevisuals.org) provides guidance and image resources for 

communicating climate issues in ways that are clear and engaging. This can be 

especially useful when teachers ask students to create posters, campaigns, 

presentations, or digital stories, since it supports visual literacy alongside climate 

literacy. 

For European and local-context data, teachers can also draw on Climate-ADAPT 

(https://climate-adapt.eea.europa.eu) and the Copernicus Climate Change Service 

(https://climate.copernicus.eu). These platforms provide maps, datasets, case 

https://unesdoc.unesco.org/ark:/48223/pf0000247444
https://www.unesco.org/en/sustainable-development/education
https://www.climatevisuals.org/
https://climate.copernicus.eu/
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studies, and planning resources that can help teachers connect broader climate 

themes with regional and community-level realities. 

For younger learners and classroom-friendly activities, NASA Climate Kids 

(https://www.nasa.gov/stem-content/nasa-climate-kids) offers accessible articles, 

videos, and games on key climate topics. Teachers may also find useful materials and 

professional exchanges through Scientix (https://www.scientix.eu), which shares 

science-education resources, projects, and training opportunities across Europe. 

To make good use of these materials, teachers are encouraged to combine them: for 

example, a teacher might use UNESCO to frame the learning goals, En-ROADS to 

explore possible futures, Climate Visuals to support communication tasks, and 

Climate-ADAPT or Copernicus data to connect the activity to local realities. In this way, 

innovative climate education becomes globally informed but at the same time locally 

meaningful. 

Finally, although the method of the design thinking cycle is not directly discussed in 

this module, this visual below strongly supports the thinking behind co-creation 

(discussed in Living Labs), because it makes iterative problem-solving, prototyping, 

and feedback cycles (discussed in 1.2. with Kolb’s cycle) easier to understand. 

 

https://www.nasa.gov/stem-content/nasa-climate-kids
https://www.scientix.eu/
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A ‘design thinking’ cycle. 

Source: https://commons.wikimedia.org/wiki/File:Design_thinking.png 

 

 

https://commons.wikimedia.org/wiki/File:Design_thinking.png
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