TEMPLATE 4: TEMPLATE FOR DESIGN LESSON PLAN INTEGRATING VR-BASED LEARNING ACTIVITIES

COUNTRY Spain,  PROPOSING PARTNER/S: Consejería de Educación, Formación Profesional, Actividad Física y Deporte (CEFPAFD) 


	Lesson Plan Overview

	Lesson Plan/Project tittle
	The Planet's Engine: Ocean-Atmosphere Interaction & Climate Change

	Country
	Spain

	Responsible teachers/Authors
	Jonay Cano

	Target groups /Educational level
	secondary school students (ages 12–16)

	Subjects involved (interdisciplinary STEAM approach)
	Physics & Chemistry (thermal expansion, gas solubility and water density/salinity gradients).
Maths (Statistical analysis of temperature, rise and modeling sea-level projections using VR data points).
Social Sciences (Exploring Climate Justice, the gendered impact of migration, and the history of maritime trade). Technology / ICT(3D modeling of coastal defenses, and using AI for environmental monitoring)
Languaje (Analyzing climate rhetoric, writing "speculative fiction" from a female perspective in a flooded future)

	Estimated duration
	6 to 8 sessions

	Alignment with the school curriculum

	Specific competencies, content or related assessment indicators
	To align this unit with the Spanish Education Law (LOMLOE) for Secondary Education (ESO), we focus on the Key Competences and Basic Knowledge (Saberes Básicos) typically found in the 1st and 3rd years of ESO (Biology, Geology, Physics, and Chemistry).
Key Competences (Competencias Clave)
STEM: Scientific method application, mathematical modeling of sea levels, and understanding physical-chemical properties of water.
Digital (CD): Use of Virtual Reality (VR), simulators, and digital data from sources like NOAA or Copernicus. Citizen (CC): Understanding climate justice and the gender perspective in global environmental challenges. Literacy (CCL): Communicating complex scientific phenomena through reports and VR storytelling.
Specific Competence (CE):
-  CE.BG.1: Interpret and transmit scientific information using different formats.

	
	· CE.BG.4: Identify causes and consequences of climate change on the hydrosphere.
· CE.FYQ.5: Understand energy transfer and the properties of matter
· Transversal: Education for Sustainable Development and Gender Equality.

	Learning Objectives

	Specify:
	· Explain how heat and gas exchange between the ocean and atmosphere regulates global temperatures.
· Identify the ocean’s role as a "carbon sink" and "thermal buffer."
· Analyze the physical evidence of climate change, such as sea-level rise and ocean acidification.
· Propose mitigation and adaptation strategies for coastal communities

	Methodological approach

	Overview of the approach (active, creative, collaborative..)
	The methodological approach follows a Student-Centered, Inquiry-Based framework. Rather than passive listening, students act as "Climate Scientists" and "Policy Makers."

	
Proposed methodologies (PBL, cooperative learning, design thinking, STEAM laboratory, etc.)
	· PBL (The entire unit is driven by a "Driving Question": “How can we re-engineer our relationship with the ocean to stabilize the atmosphere?”)
· Cooperative Learning (Jigsaw Technique)
· Digital & Critical Thinking by using VR.

	Inclusive and accessibility approach (concrete actions to promote inclusion: adaptations, UDL, Specific support):
	· Sensory VR Alternatives: For students who experience motion sickness or have visual impairments, provide tactile 3D models of ocean currents (using textured strings on a map) or audio-described 360° videos.
· Multilingual "Glossary Walls": Given the diverse classroom context in the Canary Islands, use visual "Word
Walls" with terms in English, Spanish, and pictograms (ARASAAC) to support Language Learners (SLA) and students with communication disorders.

	
	· Subtitles and Transcripts: Ensure all VR experiences and videos have closed captioning. For the "City Under Water" challenge, provide texts in Easy-to-Read (Lectura Fácil) format.
· Flexible Final Products: Instead of just a written report, students can choose to demonstrate their knowledge through: A podcast (vocal expression), 3D Minecraft build of a resilient Canarian coastline (digital/spatial), a physical experiment demonstration (kinesthetic).
· Assistive Technology: Allow the use of speech-to-text tools for the "Climate Translator" blog and provide graphic organizers (concept maps) to scaffold the "Atmosphere-Ocean" connection for students with executive function challenges.
· Multiple Means of Engagement (The "Motivation")

	Addressing the gender perspective (concrete actions to promote girls' interest in STEM):
	To effectively address the gender perspective in this unit, we must move beyond simply mentioning female scientists. We need to dismantle stereotypes and provide girls with leadership roles in a STEM context that feels socially relevant and collaborative.

	VR-based learning activities proposed

	VR Tools used
	· The Stanford Ocean Acidification Experience (SOAE): A free, premier tool where students follow
molecules from a car’s tailpipe into the ocean. They witness a healthy reef transform into a "dead" one by the year 2100.
· Ocean Rift: An "aquatic safari". Its Education Mode provides narrated facts about biodiversity and food webs.
· Ecosphere: Sea of Islands: A UN-backed collection of films focusing on how island communities (similar to the Canary Islands) are adapting to rising sea levels

	
What immersive and active experiences does the VR tool allow in this educational proposal?
	· The Vanishing North: This activity uses Virtual Reality (VR) to transport participants to the North Atlantic—specifically Iceland—to witness, measure, and analyze the impact of climate change on glaciers. Use VR to "dive" into the Marine Reserve of El Hierro.
Meta-cognitive Skill: Students compare the VR healthy ecosystem with data from bleached areas elsewhere,
reflecting on why the Canary Islands are a "sanctuary" that must be protected.

	
	
· Virtual "Canary Current" Expedition Competency: Collaboration & Communication.
Activity: Use 360° videos of the Canary Islands' coasts (available on YouTube VR or Ocean School).
Task: Assign students roles (e.g., Marine Biologist, Oceanographer). They "dive" virtually in a Canarian tide pool or reef.

· Disrupted Currents: How Melting Ice Changes Weather in the North Atlantic. Allows students to explore 12 different habitats, including Arctic waters and mangrove swamps. Its Education Mode provides narrated facts about biodiversity and food webs.

· The "Time-Travel" Biodiversity Audit. Use The Atlyx Climate Experience or SOAE to travel between "Current" and "2040/2100" versions of a reef. Students must perform a "Species Count." In the "Present," they identify 10 different organisms. In the "Future," they must identify which ones survived and which disappeared, then hypothesize why (e.g., lack of calcium for shells)

	VR4STEAM interactive VR module recommended
	

Guardians of the Sea: a inmersive journey throught the biodiversity of the Galician atlantic Islands
Thingvellir Explorers in Virtual Reality: Investigating Biodiversity, Geology and Conservation"

	Activities of the lesson plan in which VR technologies/resources are used (nº X, nº Y...)
	1. The Vanishing North
2. "Dive" into the Marine Reserve of El Hierro.
3. Virtual "Canary Current" Expedition
4. Ocean Rift: An "aquatic safari"
5. The time travel biodiversity audit

	Competences to develop
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	Indicate which and how they will be integrated into practice
Digital, Problem Solving, Innovation and creativity, Critical Thinking , Communication, Meta – cognitive skills,	collaboration, Selft-regulation.
	1. The Vanishing North: CCL (Linguistic Communication), CP (Plurilingual), STEM (Math/Science/Tech), CD (Digital), CC (Citizenship)
2. "Dive" into the Marine Reserve of El Hierro: CCL (Linguistic Communication), CP (Plurilingual), STEM (Math/Science/Tech), CD (Digital), CC (Citizenship)
3. Virtual "Canary Current" Expedition: CCL (Linguistic Communication), CP (Plurilingual), STEM (Math/Science/Tech), CD (Digital), CC (Citizenship)

4. Disrupted Currents: How Melting Ice Changes Weather in the North Atlantic: CCL (Linguistic Communication), CP (Plurilingual), STEM (Math/Science/Tech), CD (Digital), CC (Citizenship)
5. The time travel biodiversity audit: CCL (Linguistic Communication), CP (Plurilingual), STEM
(Math/Science/Tech), CD (Digital), CC (Citizenship)

	Environmental and Sustainability Dimension

	Contents related to the environment and climate change integrated
	Module 1: The Physical Engine (How it Works) Module 2: Climate Disruptors (The Human Impact) Module 3: Ecological & Socioeconomic Consequences Module 4: Solutions & Stewardship

	
Activities of the Lesson Plan promoting critical thinking on sustainability (nº X, nº Y...)
	1. The Vanishing North
2. "Dive" into the Marine Reserve of El Hierro.
3. Virtual "Canary Current" Expedition
4. Disrupted Currents: How Melting Ice Changes Weather in the North Atlantic
5. The time travel biodiversity audit



	SDG Connections (if applicable):
	    

	Description of the sequence of activities step by step
(Add as many activities as needed)

	Activity 1

	Title
	The Vanishing North

	Description
	Using Virtual Reality (VR) to transport participants to the North Atlantic—specifically Iceland—to witness, measure,
and analyze the impact of climate change on glaciers.    

	Approximate duration
	1 to 2 sessions

	Resources Needed
	VR headsets (Meta Quest or similar), "The Vanishing North" VR software/application, student worksheets for data
recording, and tablets or laptops for research

	Spaces and contexts in which it will take place
	School STEM laboratory or a classroom equipped with a designated "VR Zone" to allow for safe movement.

	Use of VR (if applicable)
	High immersion; used to visualize glacier recession and perform mathematical modeling of sea-level rise.

	Inclusive and gender approach (if applicable)
	Assign girls as "Chief Glaciologists" for data collection. Provide audio-described versions for visually impaired students.

	STEAM Integration
	Science: Thermal expansion and ocean acidification. Technology: VR immersion and AI for environmental monitoring. Engineering: Designing coastal defenses (3D modeling).
Arts/Language: Writing "speculative fiction" from female perspectives.
Math: Statistical analysis of temperature rise and modeling sea-level projections.

	Role of the teacher/s
	Facilitator and "Project Lead." The teacher guides the inquiry process, manages VR equipment safety, and scaffolds complex concepts like gas solubility

	Role of students
	Acting as "Climate Scientists" and "Policy Makers". Students work collaboratively in Jigsaw groups to solve the "Driving Question" regarding ocean stabilization.

	Creations/productions expected from students
	A "Climate Translator" blog or podcast. 3D Minecraft builds resilient coastlines. 
A "Species Count" biodiversity audit report.

	Expected Results and Evaluation

	Expected Learning Outcomes
	Analyze physical evidence of sea-level rise.
Propose mitigation strategies for coastal communities.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Summative: Final STEAM product (Minecraft build or Podcast).
Self-Assessment: Metacognitive reflection on the "Time-Travel" biodiversity audit.



	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	A collaborative presentation or prototype (e.g., a 3D model or VR simulation) demonstrating how a specific coastal community can adapt to a "flooded future".

	Final Reflection A (after implementation in the piloting of the VR4STEAM)

	what makes this Lesson plan good practice, further application, issues to be considered in the implementation, other comments
	

	Activity 2

	Title
	"Dive" into the Marine Reserve of El Hierro.

	Description
	Students use VR to virtually explore the underwater ecosystems of El Hierro, identifying local biodiversity. They engage in a meta-cognitive exercise by comparing this healthy "sanctuary" with data from bleached or degraded coral
reefs found in other global locations.

	Approximate duration
	1 to 2 sessions

	Resources Needed
	VR headsets, 360° videos of Canary Islands' coasts (YouTube VR or Ocean School), and data sets regarding coral bleaching from sources like NOAA or Copernicus.

	Spaces and contexts in which it will take place
	School STEM laboratory or a classroom equipped with a designated "VR Zone" to allow for safe movement.

	Use of VR (if applicable)
	High immersion; students "dive" into a marine reserve to witness a healthy ecosystem firsthand.



	Inclusive and gender approach (if applicable)
	Use of tactile 3D models of ocean currents for students with visual impairments and ARASAAC pictograms for students with communication disorders.
Assigning leadership roles during the "sanctuary" analysis to dismantle stereotypes and promote girls' interest in
marine biology.

	STEAM Integration
	

· Science: Understanding the ocean as a "thermal buffer" and the impact of acidification on marine life.
· Technology: Use of VR and digital data from environmental monitoring agencies.
· Math: Comparing statistical data between the healthy reserve and bleached areas.

	
	· Arts/Language: Communicating findings through reports or VR storytelling.

	Role of the teacher/s
	Acts as a facilitator, guiding the meta-cognitive reflection and ensuring students understand the physical-chemical
properties of the water being observed.

	Role of students
	Acting as "Marine Biologists," students must perform a biodiversity audit and hypothesize why certain areas remain protected while others suffer

	Creations/productions expected from students
	A comparative analysis report or a "Climate Translator" blog entry detailing the differences between the two ecosystems.

	Expected Results and Evaluation

	Expected Learning Outcomes
	· Identify causes and consequences of climate change on the hydrosphere.
· Explain the role of the ocean in regulating global temperatures.
· Interpret and transmit scientific information using different digital formats.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Summative: Final STEAM product (comparative report or digital production.).
Formative: Monitoring of student collaboration and communication during the virtual expedition.



	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	A 3D model, A VR module,  podcast, or digital presentation demonstrating the importance of marine sanctuaries

	Activity 3

	Title
	Virtual "Canary Current" Expedition

	Description
	Students use 360° videos to virtually "dive" into a Canarian tide pool or reef. They are assigned roles such as Marine
Biologist or Oceanographer to observe local marine life and currents and the consequences of it disappearing.

	Approximate duration
	1 session

	Resources Needed
	VR headsets, 360° videos of Canary Islands' coasts (YouTube VR or Ocean School).

	Spaces and contexts in which it will take place
	School STEM laboratory or classroom with a "VR Zone".

	Use of VR (if applicable)
	Immersive observation of local underwater ecosystems and current patterns.

	Inclusive and gender approach (if applicable)
	Assign girls leadership roles as "Lead Oceanographers" to coordinate the expedition data.

	STEAM Integration
	Science: Study of water density and salinity gradients. Technology: Navigation of 360° immersive environments.

	Role of the teacher/s
	Teacher facilitates the virtual dive;

	Role of students
	students act as an expedition team collecting field notes.

	Creations/productions expected from students
	An expedition logbook or a digital map of observed species.

	Expected Results and Evaluation

	Expected Learning Outcomes
	Identify the ocean's role in local climate regulation and biodiversity.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Formative assessment of the expedition logbook.



	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	An interactive digital map or virtual field journal documenting species, currents, and observations of the local ecosystem

	Activity 4

	Title
	Disrupted Currents: How Melting Ice Changes Weather in the North Atlantic

	Description
	
Students investigate how melting ice in the North Atlantic affects ocean circulation—particularly the Atlantic Meridional Overturning Circulation (AMOC)—and how this disruption impacts weather patterns in Europe and beyond.
Using VR and data simulations, students observe how freshwater from melting ice reduces ocean salinity and density, potentially weakening major ocean currents. They then connect these changes to real-world weather consequences such as colder winters in Europe, stronger storms, or altered rainfall patterns.

	Approximate duration
	1-2 session

	Resources Needed
	· VR headsets
· VR simulations or 360° videos on ocean currents (e.g., AMOC visualization)

	
	· Water tanks, salt, and ice for a simple physical experiment
· Thermometers and salinity measurement tools (optional)
· Access to climate data (NASA, NOAA, Copernicus)
· Worksheets for recording observations

	Spaces and contexts in which it will take place
	STEM lab or classroom with:
· VR zone
· Experimentation area (for water tank demonstration)

	Use of VR (if applicable)
	Students visualize large-scale ocean currents and observe simulated weakening of the AMOC due to freshwater input
from melting ice.

	Inclusive and gender approach (if applicable)
	· Hands-on experiment supports different learning styles (kinesthetic learners)
· Visual and audio explanations included
· Mixed-ability group work with rotating leadership roles
· Encourage girls to lead experimental design and data interpretation

	STEAM Integration
	· Science: Ocean circulation, density, salinity, and heat transfer
· Technology: VR simulations and climate data analysis
· Engineering: Modeling systems and predicting impacts
· Arts/Language: Explaining complex systems through storytelling or diagrams
· Maths: Interpreting temperature and salinity data

	Role of the teacher/s
	Guide the experiment, facilitate VR exploration, and support connections between ocean processes and weather
systems

	Role of students
	Act as climate scientists:
· Observe VR simulations
· Conduct a mini-experiment (saltwater vs freshwater circulation)
· Analyze and interpret results
· Link ocean changes to weather consequences

	Creations/productions expected from students
	· A cause-effect diagram linking ice melt → ocean currents → weather
· A short presentation or video explaining how Europe’s climate could change
· Optional: infographic or weather forecast of a “future Europe” scenario
· A cause-effect diagram linking ice melt → ocean currents → weather
· A short presentation or video explaining how Europe’s climate could change
· Optional: infographic or weather forecast of a “future Europe” scenario

	Expected Results and Evaluation

	Expected Learning Outcomes
	· Explain how melting ice affects ocean salinity and density
· Understand the role of ocean currents in regulating weather
· Predict possible weather consequences of AMOC weakening
· Connect local and global climate systems

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	· Formative: Observation during experiment and group discussions
· Summative: Final presentation or infographic
· Self-assessment: Reflection on how their understanding of climate systems evolved



	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	A visual or digital model (presentation, infographic, or video) explaining how North Atlantic ice melt can alter weather patterns, including predictions for future climate scenarios

	Activity 5

	Title
	The Time-Travel Biodiversity Audit

	Description
	Students use VR simulations (such as SOAE or similar tools) to travel between present-day and future (2040–2100) north atlantic marine ecosystems. They perform a “Species Count” to identify biodiversity in both scenarios. Then, they analyze which species disappear or survive and formulate hypotheses based on factors such as ocean acidification, temperature rise, or pollution.

	Approximate duration
	1 or 2 sessions

	Resources Needed
	VR headsets, software such as SOAE or Atlyx Climate Experience, data recording worksheets, access to scientific data
(NOAA, Copernicus), tablets or laptops

	Spaces and contexts in which it will take place
	STEM lab or classroom with a designated VR area

	Use of VR (if applicable)
	High immersion; direct comparison between temporal versions of the same ecosystem

	Inclusive and gender approach (if applicable)
	· Visual guides and pictograms to support species identification
· Non-VR alternatives (360° narrated videos)
· Equal assignment of scientific leadership roles
· Heterogeneous group work

	STEAM Integration
	· Science: Effects of acidification and temperature on biodiversity
· Technology: Use of VR and scientific databases
· Engineering: Proposing conservation solutions
· Arts/Language: Climate future storytelling
· Maths: Quantitative comparison of species

	Role of the teacher/s
	Facilitator of critical thinking and guide in data interpretation

	Role of students
	Researchers analyzing biodiversity changes and forming scientific hypotheses

	Creations/productions expected from students
	
Comparative biodiversity report or digital presentation

	Expected Results and Evaluation

	Expected Learning Outcomes
	
· Analyze biodiversity changes due to climate change




	
	· Interpret scientific data in immersive environments

· Formulate evidence-based hypotheses

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	· Formative: observation of teamwork
· Summative: final report or presentation
· Self-assessment: reflection on learning

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	A digital presentation or VR simulation showing the evolution of a marine ecosystem and proposing conservation measures




 
	Final Reflection A (after implementation)

	what makes this Lesson plan good practice, further application, issues to be considered in the implementation, other comments
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