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Introduction 
  

Learning Objectives 

By the end of this module, teachers will be able to thoughtfully design and implement 

a physical escape room as a teaching tool, integrating at least one climate education 

theme. Teachers will learn how to combine interactive puzzles, problem-solving tasks, 

and narrative elements in a way that actively engages students, supports collaboration, 

and helps translate abstract climate concepts into meaningful learning experiences in 

the classroom. 

 

Time required 

4 hours for self-training 

1–2 hours for additional resources  

 

Applicability 

This module is designed for all teachers, regardless of their prior experience with 

educational escape rooms or game-based learning approaches. It is suitable both for 

beginners who are new to the concept of educational escape rooms and for teachers 

who already have some experience in this area. Teachers who are already familiar with 

the different types and basic principles of educational escape rooms may choose to 

skip Unit 1 and move directly to the more advanced, practical sections of the module. 
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Executive Summary 

This module guides teachers step by step through the process of designing and 

implementing a physical educational escape room focused on climate change themes. 

Participants will explore how to develop interactive puzzles, meaningful narratives, and 

hands-on tasks that actively engage students in climate education. The module places 

emphasis on fostering critical thinking, collaboration, and problem-solving skills, while 

helping teachers translate complex climate concepts into accessible and motivating 

learning experiences that can be directly applied in the classroom. 
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Unit 1: Introduction to Educational Escape Rooms  

Content: Overview of escape rooms in education, benefits, examples, and relevance 

to climate education. 

 

Escape rooms are live-action, team-based games in which players must discover 

clues, solve puzzles, and complete tasks within a limited amount of time in order to 

achieve a specific goal, most commonly escaping from a room (Nicholson, 2015). 

In a classroom context, this might look as 

follows: students work in small teams and are 

presented with a story-based challenge, such as 

preventing a climate-related disaster. Each 

team solves a series of interconnected tasks—

decoding messages, analyzing data, matching 

concepts, or making decisions based on 

evidence. Solving one task unlocks the next clue, and all puzzles together lead to a final 

solution or outcome, rather than a physical escape. 

Although originally designed for entertainment, escape rooms have rapidly gained 

global popularity and visibility. According to the International Escape Room Markets 

(2019), more than 50,000 escape rooms were operating worldwide by 2019. 

The escape room genre is known under various names, such as Escape Game, Live 

Escape, Puzzle Room, Live Action Game, or Adventure Room. In some formats, 

physically escaping from a room is not the main objective; instead, the focus may be 

on solving challenges or experiencing a narrative-driven problem-solving journey. 

Despite these variations, the term escape room has become the most widely accepted 

and commonly used label. 
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Building on this popular format, Educational Escape Rooms (EERs) have emerged as 

an innovative form of group-based, game-based learning. EERs create dynamic and 

motivating learning environments that promote student engagement, collaboration, 

problem-solving, and critical thinking (Nicholson, 2015). They have been successfully 

implemented across various educational contexts, particularly in STEM disciplines, 

where their potential to support active learning is increasingly recognized (Taraldsen 

et al., 2022). 

From a theoretical perspective, EERs are strongly grounded in social constructivist 

learning theory (Vygotsky, 1978), which emphasizes knowledge construction through 

social interaction and collaboration. In educational escape rooms, students work 

together in real time to solve authentic and often complex problems, relying on 

communication, shared reasoning, and collective decision-making (Fotaris & 

Mastoras, 2022). This approach also aligns with situated learning theory (Lave & 

Wenger, 1991), which highlights the importance of learning in meaningful, context-rich 

environments that resemble real-world situations. 

Research evidence supports the 

educational value of EERs. Systematic 

reviews (e.g. Veldkamp et al., 2020) 

indicate that well-designed educational 

escape rooms can enhance student 

motivation, improve knowledge retention, 

and support the development of higher-

order cognitive skills. Key design 

features that contribute to their pedagogical effectiveness include a strong narrative 

context, interactive and collaborative problem-solving, immediate feedback, and 

appropriately challenging puzzles. Together, these elements promote learner 

autonomy, engagement, and a sense of ownership over the learning process. 
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In teacher education, EERs are increasingly explored both as instructional tools and as 

objects of reflection. This is particularly 

evident in the preparation of pre-service 

teachers in subjects such as mathematics, 

physics, and informatics. Research suggests 

that engaging with different EER formats — 

such as digital story-based games or 

interactive adventure games — helps future 

teachers better understand the pedagogical 

potential of game-based learning and supports their professional development 

(Čujdíková & Vankúš, 2023).  

Activity: Think about your favorite game or puzzle and identify elements 

(e.g. rules, challenges, narrative, collaboration) that could be useful for 

learning. 
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Unit 2: Selection of Climate Change Themes and 

Learning Goals for the Escape Room 

An effective educational escape room begins with a clearly defined theme and 

learning goals. In the context of climate education, these should be closely aligned 

with scientifically sound content while remaining accessible and meaningful for 

students. 

Module 1: Understanding the Climate Crisis provides a structured overview of key 

climate change topics that can serve as a foundation for designing an educational 

escape room. We can draw on these themes to select a focus that fits the subject area, 

students’ age, and curricular goals. Importantly, an escape room does not need to 

address the entire climate crisis; instead, it should focus on one well-defined aspect 

that can be explored through puzzles, challenges, and narrative elements. 

Below is a list of suggested themes derived from Module 1. These themes can help to 

decide both what the escape room will be about and what students should learn or 

understand by the end of the activity. 

Scientific Basis of Climate Change 

● Climate vs. Weather (long-term climate patterns vs. short-term weather 

events) 

● Earth’s Energy Balance and the Greenhouse Effect 

● The Natural Greenhouse Effect – “A Planetary Blanket” 

● The Enhanced Greenhouse Effect – Human-Caused Warming 

● Rising concentrations of CO₂ and other greenhouse gases since the Industrial 

Revolution 

● Earth’s Energy Imbalance Today 

● The Carbon Cycle – sources, sinks, and fluxes 
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● How Humans Disrupt the Carbon Cycle (burning fossil fuels, deforestation, 

land-use change) 

● Climate Change Drivers – Natural vs. Human Causes (solar variations, 

volcanic eruptions, orbital changes, internal variability vs. anthropogenic 

emissions) 

● Fingerprints of Human Influence (surface warming + stratosphere cooling, 

isotopic fingerprint of fossil fuels) 

● The Role of the IPCC and Scientific Consensus (“It is unequivocal that human 

influence has warmed the atmosphere, ocean and land.”) 

 

Socio-Economic and Environmental Impacts 

● Impacts on Ecosystems and Biodiversity – species migration, local 

extinctions, coral reef bleaching, spread of diseases 

● Extreme Weather Events and Natural Disasters – heatwaves, wildfires, floods, 

droughts, stronger cyclones 

● Water Resources and Water Security – glacier melt, droughts, floods, 

contaminated water, water scarcity and conflicts 

● Impacts on Agriculture and Food Security – reduced crop yields, damage to 

fisheries, shorter growing seasons, food price spikes, malnutrition 

● Impacts on Human Health – heat stress, spread of vector-borne diseases 

(malaria, dengue, Zika, Lyme), water-borne diseases, malnutrition, mental 

health impacts 

● Impacts on Cities, Infrastructure, and the Economy – urban heat islands, 

coastal flooding, infrastructure damage, economic losses, disrupted supply 

chains 

● Displacement, Migration, and Security – climate-induced migration, internal 

displacement, “climate refugees,” conflict over resources, security risks 
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● Human Vulnerability and Climate Justice – disproportionate impacts on 

vulnerable populations, inequities between Global North and South, ethical 

responsibility, Loss and Damage fund 

Activity: Think about which topic from those listed you would like to 

develop as an escape room. Consider what specific aspect of this topic 

your room would focus on. 

Example 1. We selected the theme “Water Resources and Water Security – glacier melt, 

droughts, floods, contaminated water, water scarcity and conflicts”, because it was 

interesting for students due to the recent floods. We have chosen this theme also 

because issues such as floods, prolonged dry periods, and changes in water availability 

are increasingly visible in our surroundings. 

This theme will be used as the focus, for our escape room example developed throughout 

this module. Focusing on water resources allows us to explore how climate change 

affects water supply, water quality, and overall water security, and helps students better 

understand how these processes influence everyday life in their local and regional 

context. 

Example 2. “Mystery of Depths: Saving the Underwater World” - pollution, too intensive 

fishing, pollution connected with oil production + transportation. This subject is also 

interesting for the students because they hear about these issues regularly from the 

news. 
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Unit 3: Designing the Escape Room Structure 

Designing the structure of an educational escape room is a crucial step in ensuring 

that the activity is both pedagogically meaningful and practically feasible. At this stage, 

we define the physical format, design elements, and narrative that will guide students 

through the experience and meaningfully connect the puzzles with the selected 

climate change theme and learning goals. 

Educational escape rooms can be implemented in various physical formats, 

depending on available resources, time, and classroom conditions: 

1. Standard escape room: A standard form of escape game implemented in the 

form of a physical room containing individual puzzles. 

2. Pop-up escape room: A temporary setup in a classroom, library, or hall that 

recreates the atmosphere of a traditional escape room. Provides strong 

immersion but requires time, resources, and preparation. 

3. Puzzle box escape room: Students work with a locked box (or a series of boxes) 

containing puzzles, keys, and codes. This tabletop version is portable, low-cost, 

and feasible in most classrooms. 

4. Puzzle hunt: A paper-based series of puzzles spread across the classroom, 

suitable for large groups. Cost-effective, though less immersive. 

5. Hybrid escape room: Combines elements of physical puzzles (locks, boxes, 

props) with digital ones (QR codes, online clues, videos). Flexible and adaptable 

to different learning objectives. 

6. Series of smaller escape stories: Instead of one long session, the game unfolds 

across multiple shorter lessons, 

7. Post-card escape room: Students receive a set of laminated cards (each with 

a puzzle, riddle, or code) that they must solve collaboratively. Cards can be 

designed to simulate locations, artifacts, or climate-related challenges. This 

version is highly portable, requires minimal materials, and is ideal for quick 

classroom integration or as a supplementary activity. 
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Key Design Elements 

In addition to the format of the physical escape room, it is important to consider these 

design elements. 

● Narrative integration: Narrative is the backbone of an educational escape room, 

as it turns isolated puzzles into a meaningful and motivating mission. A good 

story creates immersion, gives students roles to play, and links the activity to 

real-world climate challenges. Strong narratives usually include a clear setting, 

characters, a central problem, and a resolution that students achieve by solving 

puzzles. Teachers can design linear stories for clarity, branching stories to 

show choices and consequences, or episodic stories spread across lessons. By 

combining realistic climate issues with creative elements, narrative makes 

learning both engaging and memorable. For instance, students may play as 

a team of scientists trying to prevent a climate disaster by solving 

interconnected challenges. 

● Learning objectives alignment: Each puzzle should correspond to a specific 

learning outcome related to climate change (e.g., calculating a carbon footprint, 

understanding greenhouse gases, or exploring adaptation strategies). 

● Puzzle flow: Decide whether the puzzles follow a linear path (one after another), 

a non-linear structure (several puzzles solved in parallel leading to a meta-

puzzle), or a hybrid model. 

● Setting: Decide the theme and physical environment for the escape room, as it 

sets the atmosphere and supports the storyline. Examples include a scientist’s 

laboratory analyzing climate data, a local town preparing for flooding, or 

a natural setting such as a forest or coral reef. Other options are a political 

arena like a UN climate summit, a futuristic world showing the consequences 

of inaction, or a historical scene reached through time travel. Each setting can 

be adapted with simple props, maps, or cards to create immersion without high 

costs. Choosing the right setting ensures that puzzles are meaningful, 

engaging, and directly linked to climate change themes.  
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● Props and equipment: Boxes, locks (key, number, directional), maps, charts, 

recycled materials, QR codes, UV pens, or simple household items can be used. 

● Accessibility and inclusion: Ensure that clues are readable (large print, 

symbols), props are reachable, and color-based puzzles have alternative cues. 

● Time frame: Most educational escape rooms run between 30–60 minutes; 

include time for briefing and debriefing. 

Activity: Decide what type of escape room you would like to create. 

Develop a story. The story should gradually unfold, and the puzzles should 

meaningfully build on one another. Finally, design the overall look of the 

game. When designing the room, consider the specific characteristics of 

the students for whom it is intended (their age, interests, and previous 

experience with the topic, …).  

Example 3. We identified an unused room that can be adapted for the creation of a 

physical escape room. Based on this available space, we decided to design a physical 

escape room depicting an underwater world of the future, where climate change has 

caused the collapse of marine ecosystems. Players take on the role of “masters of time” 

who, through their actions, can reverse these changes and restore life to the oceans. The 

escape room is designed for groups of 3–5 students and lasts approximately 60 minutes. 
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Picture 1. Picture of the physical escape room. 

How to Create Puzzles and Interactive Tasks? 

Designing an educational escape room (EER) involves careful planning of puzzles, 

hints, and scoring to create a learning experience that is both engaging and effective. 

The first step is to ensure that every puzzle aligns with a specific learning objective. 

Teachers should begin by identifying what participants should know or be able to do 

after completing the escape room and then determine which learning outcome each 

puzzle will support. It is important to consider what participants already know before 

starting a puzzle and what new knowledge or skills they should gain upon completion. 

Puzzles should also be closely integrated with the story, so that participants 

understand the narrative before attempting a puzzle and grasp the intended story 

elements after solving it. A helpful strategy is to design the final meta-puzzle first and 

then work backward, ensuring that each preceding puzzle logically builds toward the 

culmination of the game. 
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When designing puzzles, we can use a variety of strategies to make them engaging 

and interactive. Numerical puzzles are often effective, such as counting objects, 

converting letters into numbers using keypads, embedding numbers in text, using 

calculators upside-down to reveal words, or incorporating Roman numerals and binary 

numbers. Letter and word puzzles can include ciphers like Caesar, Atbash, A1Z26, 

Pigpen, Morse code, Braille, or Scytale, or highlighting certain letters within a block of 

text to reveal a hidden message. Effective puzzles should be largely self-guided, have 

clear objectives, relate to the room’s theme and story, be solvable in under five 

minutes, and provide immediate feedback when solutions are tested. Clearly defined 

goals help participants experience a sense of achievement and maintain motivation. 

The criteria for what makes a “good” puzzle can be highly subjective and discussed at 

length. For our purposes, however, a few key design elements are worth checking. Ask 

yourself: Is the puzzle meaningfully integrated into the storyline? Do the clues follow 

a clear and logical structure? Can the puzzle be solved using only the information 

provided within the room? Does it contribute to the overall atmosphere and immersion of 

the game? If the answer to all these questions is yes, you are well on your way to 

creating a strong puzzle. Remember that each puzzle should fit naturally into the game 

loop and support the larger experience of the escape room as a cohesive whole. 

To keep participants engaged and in a state of flow, puzzles should strike a balance 

between challenge and accessibility. Overly difficult puzzles can cause frustration, 

while overly simple puzzles may result in boredom. We can manage this by starting 

with easier puzzles to build confidence and gradually increasing difficulty. Mixing 

familiar tasks with more complex challenges encourages problem-solving and 

sustained engagement. Including a variety of puzzle types, such as logic, sensory, 

physical, cooperative, or search-based tasks, ensures that all team members can 

contribute and help accommodate different learning styles. 

Accessibility should always be considered. We must ensure that puzzles are navigable 

by all participants, including those with disabilities. Visual accessibility can be 
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enhanced with large, high-contrast text or shape-based cues for color-based puzzles, 

and physical accessibility should be considered when placing items in the room. 

Observing how participants interact with puzzles can help determine whether 

difficulties arise from puzzle design or teamwork dynamics. 

When planning the sequence of puzzles for your escape room, you can choose from 

three main approaches: linear, open, and multi-linear paths. Each has different 

implications for how your students will experience the activity. 

A linear path guides players through puzzles in a strict order, with each solution 

unlocking the next challenge. This is often the easiest structure for you to design and 

for students to follow, since it creates a clear narrative and progression. However, be 

mindful of possible bottlenecks: if the whole group depends on one puzzle that only 

one or two students can work on, the others may lose focus. To avoid this, consider 

adding small side tasks or observation roles to keep everyone involved. 

An open path allows puzzles to be solved in any order, though the final challenge 

usually requires all others to be completed first. This design encourages teamwork 

and works especially well with larger groups, as multiple puzzles can be tackled at the 

same time. The downside is that students may feel overwhelmed at the beginning, 

unsure where to start. You can support them by embedding subtle hints in the storyline 

or offering a suggested entry point. 

A multi-linear path blends the two approaches. Here, students work through several 

smaller linear puzzle sequences in parallel. These may intersect or eventually lead to 

a common solution. You can decide whether all puzzle paths are available from the 

beginning or revealed gradually as part of the storyline, for example, through a timed 

release or by solving earlier tasks. This structure can balance clarity with variety, 

making it a flexible option for groups of different sizes and ability levels. 

When designing your own escape room, think about your teaching goals and group 

dynamics: For smaller groups or when you want to emphasize a step-by-step process, 
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a linear path might work best. For larger classes where you want to maximize active 

participation, an open or multi-linear structure may be more engaging. 

The overall game flow is also crucial. Linear pathways, where participants solve 

puzzles sequentially, are straightforward and help maintain story flow, allow for timing 

and pacing, and simplify monitoring. Non-linear pathways, where multiple puzzles are 

available simultaneously, require participants to solve several challenges before 

reaching a final meta-puzzle. Flowcharts can be useful for visualizing puzzle 

connections and guiding room layout. Clues should generally follow the “one clue, one 

use” principle to reduce cognitive load, and red herrings should only be included if they 

support learning objectives, such as teaching participants to identify false information. 

Game assets, whether physical or digital, should reinforce the narrative and match the 

story, characters, and theme. These can include lock boxes, envelopes, UV markers, 

blacklights, electronic props, timers, decoders, and audiovisual elements. Assets 

should be reusable when possible, and backup or refill packs prepared for 

consumables. Sound and music further enhance immersion, with sound effects 

marking key events and background music supporting the theme without distracting 

participants. 

A well-designed hint system is essential to support participants when they encounter 

challenges. Hints should be incremental, providing guidance without giving away the 

solution, and can be delivered through screens, PA systems, written notes, apps, or 

tutors present within the game. It is important to define hint rules to maintain fairness, 

such as limiting the number of hints, introducing time penalties, or requiring 

participants to earn hints. Hints that are carefully planned help build confidence, 

support metacognitive skills, and maintain the flow of the game. 

By carefully aligning puzzles with learning objectives, integrating them with the 

narrative, balancing difficulty, ensuring accessibility, thoughtfully designing hints we 



 

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

Module 4 – Design & Utilization of Physical Escape Rooms 

can create an educational escape room that is immersive, engaging, and pedagogically 

effective. 

Example 4. For our escape room we selected the combination of linear and non-linear 

pathways. The structure of the escape room is also given by the fact that it is in two 

rooms, so players first solve the puzzles in first one and then proceed to the second one. 

For that they need to get key for the lock (picture 2, puzzle (6)).  

 

Picture 2. Scheme of our escape room during its planning. 

The flowchart of the finalized escape room is in picture 3. It shows how the puzzle 

follows. E.g. to solve puzzles (2.1a) and (2.1b) players need to solve first puzzle 4 and 

puzzle 3. To open chest (2) players need to solve puzzles (2.1a), (2.1b) and (2.2). To solve 

puzzles (1) players need to open the chest (2). And puzzle (1) is needed to open the lock 

(6).  

1.st room 

 

(4) → (3) → (2.1a), (2.1b) 

(5) → (2.2) 

2.nd room 

 

(7) → (10.1) 

(8) → (10.2) 
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(2.1a), (2.1b), (2.2) → (2) 

(2) → (1) 

(1) → (6) 

(12) → (9) 

(9), (10.1), (10.2) → (11) 

(11) → END OF GAME 

Picture 3. Working version of the scheme of our escape room. 

Activity: Try to design a series of puzzles for your escape room game. 

Adapt them to the story of the game and the chosen theme from the field 

of climate change. Indicate the estimated time needed to solve them and 

the necessary aids. Develop a sequence diagram for the individual puzzles 

in your escape game, which depends on the linearity or non-linearity of its 

structure. 

 

Debriefing and discussion  

After completing the escape room, it is important to close the activity with a short 

debriefing session. This stage allows participants to reflect on what they experienced, 

consolidate the knowledge gained, and connect it to real-world climate issues. 

A common practice is to take a group photo of the team, which helps to celebrate their 

achievement and creates a positive memory of the learning experience. Following this, 

players engage in a guided discussion with the game facilitators or creators, where 

they can share their impressions, highlight which puzzles were most engaging or 

challenging, and discuss the strategies they used. The facilitators will also connect the 

puzzles back to the intended learning goals and connected climate change issues. 

Assessment in an escape room should focus not only on whether students “win” the 

game but also on how they engage with the content, collaborate, and apply their 
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knowledge. A combination of observation, self-reflection, and short follow-up tasks 

can provide a comprehensive picture of student learning outcomes. 

 

Strategies for assessing student engagement and learning 

Assessment in an escape room should not be limited to whether students successfully 

escape, but should also capture the quality of their engagement, collaboration, and 

understanding of the topic.  

Teachers can use observation during the activity to monitor how students 

communicate, solve problems, and persist in challenges. Learning can also be 

assessed through the puzzles themselves, as they may include questions or tasks that 

require applying climate change knowledge to unlock codes or progress in the game.  

After the activity, a structured debriefing discussion provides an opportunity for 

students to reflect on what they learned, which strategies they used, and how the game 

connects to real-world issues. Self-assessment through short exit tickets or reflection 

sheets allows students to evaluate their own contribution and level of engagement, 

while group outcomes such as an action plan or a symbolic product (for example, a 

restored coral reef model) can serve as evidence of collective understanding.  

To make evaluation more systematic, teachers can also use simple rubrics that 

measure collaboration, creativity, critical thinking, and conceptual knowledge on a 

scale. In this way, assessment becomes an integral part of the escape room 

experience and helps ensure that it is both enjoyable and educationally meaningful. 
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Assessment and Evaluation (10 min) 

At the end of this unit, teachers should be able to: 

1. Propose the design of a physical escape room that integrates at least one 

climate change theme. 

2. Outline a narrative for the escape room experience. 

3. Develop interactive puzzles and tasks aligned with climate education 

objectives. 

4. Plan strategies for assessing student engagement and learning within the 

escape room. 

This could be checked by self-assessment check list questionnaire or group 

discussion consisting of these questions: 

1) How confident are you in proposing the design of a physical escape room that 

integrates at least one climate change theme? 

not very confident 1 --- 2 --- 3 --- 4 --- 5 very confident 

2) How confident are you in developing interactive puzzles and tasks aligned with 

the climate change theme? 

not very confident 1 --- 2 --- 3 --- 4 --- 5 very confident 

3) How confident are you in creating narrative and structure that guides students 

through the escape room experience? 

not very confident 1 --- 2 --- 3 --- 4 --- 5 very confident 

4) How confident are you in planning the strategies for assessing student 

engagement and learning within the escape room? 

not very confident 1 --- 2 --- 3 --- 4 --- 5 very confident 
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Additional Learning Materials 

For further information on the topic of creating educational escape games, we 

recommend the following sources to readers: (Fotaris, & Mastoras, 2022; Fotaris, 

Mastoras, & Lameras, 2023; Nicholson, 2015; Dunstan, n.d.). 
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