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
	Sustainable Fishing in the North Atlantic Ocean

	Country
	Spain

	Responsible teachers/Authors
	Jonay Cano

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

	Subjects involved (interdisciplinary STEAM approach)
	· Biology & Geology (marine ecosystems, biodiversity, sustainable fishing practices)
· Physics & Chemistry (ocean currents, water pollution, food chains, energy consumption in fisheries)
· Maths (analysis of fish stock data, statistics, graphs, population modeling)
· Technology / ICT (VR simulations, digital marine mapping, AI monitoring systems)
· Geography & Social Sciences (economic impact of fisheries, coastal communities, European fishing policies)
· Language & Arts (marine conservation campaigns, environmental storytelling, infographic creation)

	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), the lesson plan focuses on Key Competences and Basic Knowledge related to sustainability, marine ecosystems, scientific inquiry, and responsible consumption.
Key Competences (Competencias Clave)
· STEM Competence: Understanding marine ecosystems, fish stock sustainability, and environmental impact.
· Digital Competence (CD): Use of Virtual Reality (VR), marine simulations, and digital environmental data.
· Citizenship Competence (CC): Reflection on responsible fishing practices, climate change, and sustainable consumption.


[image: ][image: ][image: ][image: ]

	
	· Linguistic Competence (CCL): Communicating scientific information through oral presentations, reports, and digital storytelling.
· Entrepreneurial Competence (CE): Designing sustainable fishing solutions and awareness campaigns. Specific Competences (CE)
· CE.BG.1: Interpret and communicate scientific information using different formats.
· CE.BG.3: Analyze interactions between human activity and marine ecosystems.
· CE.BG.4: Identify causes and consequences of biodiversity loss in oceans.
· CE.TEC.2: Use digital technologies critically and responsibly.
· Transversal: Education for Sustainable Development and Ocean Literacy.

	Learning Objectives

	Specify:
	· Explain the concept of sustainable fish stocks.
· Identify the environmental consequences of overfishing and bottom trawling.
· Understand the problem of bycatch and its impact on marine biodiversity.
· Analyze the advantages and disadvantages of aquaculture.
· Interpret scientific data related to fisheries and marine ecosystems.
· Propose sustainable solutions for fisheries management.
· Develop awareness of responsible seafood consumption.

	Methodological approach

	Overview of the approach (active, creative, collaborative..)
	The methodological approach follows a Student-Centered and Inquiry-Based Learning framework. Students act as marine scientists, environmental policy makers, fishery managers, and sustainability advocates.



	
Proposed methodologies (PBL, cooperative learning, design thinking, STEAM laboratory, etc.)
	· Project-Based Learning (PBL)
· Cooperative Learning (Jigsaw Technique)
· Inquiry-Based Science Education
· Design Thinking
· STEAM Integration
· Digital and Critical Thinking through VR immersion
· 

	Inclusive and accessibility approach (concrete actions to promote inclusion: adaptations, UDL, Specific support):
	· Alternative non-VR experiences using 360º videos and interactive images.
· Audio descriptions and subtitles in all immersive activities.
· ARASAAC pictograms and visual glossary walls for scientific vocabulary.
· Flexible assessment formats:
· Podcast
· Digital poster
· Oral presentation
· Video documentary
· Infographic
· Graphic organizers and concept maps to scaffold learning.
· Cooperative heterogeneous groups to support peer learning.
· Assistive technologies such as speech-to-text tools.

	Addressing the gender perspective (concrete actions to promote girls' interest in STEM):
	To promote girls’ participation and interest in STEM:
· Assign girls leadership roles such as “Marine Biologist,” “Data Analyst,” or “Chief Sustainability Officer.”
· Introduce female scientists and marine conservationists working in oceanography and fisheries.
· Promote collaborative and socially meaningful STEM tasks connected to environmental protection.
· Encourage equal participation in technological and scientific activities.






	VR-based learning activities proposed



	VR Tools used
	VR Tools used
· Ocean Rift
· National Geographic Explore VR
· NOAA Ocean Exploration 360º videos
· Google Earth VR
· Ecosphere: Sea of Islands
· YouTube VR marine ecosystem experiences

	
What immersive and active experiences does the VR tool allow in this educational proposal?
	· Virtual exploration of North Atlantic fishing zones.
· Observation of underwater ecosystems affected by bottom trawling.
· Interactive analysis of fish populations and marine biodiversity.
· Comparison between sustainable fisheries and overexploited marine areas.
· Immersive visits to aquaculture facilities.
· Observation of bycatch effects on dolphins, turtles, sharks, and seabirds.

	VR4STEAM interactive VR module recommended
	Between Ropes and Tides: An Immersive Journey to a Mussel Farm


	Activities of the lesson plan in which VR technologies/resources are used (nº X, nº Y...)
	1. Exploring the North Atlantic Ecosystem
2. Bottom Trawling: The Hidden Damage
3. Bycatch Investigation Mission
4. Sustainable Fisheries Simulator
5. Aquaculture: Solution or Problem?

	Competences to develop



	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. Exploring the North Atlantic Ecosystem
· STEM
· Digital Competence
· Communication
· Critical Thinking
2. Bottom Trawling: The Hidden Damage
· Citizenship Competence
· Problem Solving
· Scientific Inquiry
· Collaboration
3. Bycatch Investigation Mission
· Communication
· Collaboration
· Ethical Reflection
· Data Analysis
4. Sustainable Fisheries Simulator
· Innovation and Creativity
· Problem Solving
· Decision Making
· Self-Regulation
5. Aquaculture: Solution or Problem?
· Critical Thinking
· Debate Skills
· Scientific Literacy
· Digital Competence



	Environmental and Sustainability Dimension

	Contents related to the environment and climate change integrated
	Module 1: Marine Ecosystems and Fish Stocks
· Food webs
· Biodiversity
· Fish population dynamics Module 2: Human Impact on Oceans
· Overfishing
· Bottom trawling
· Bycatch
· Plastic pollution
Module 3: Sustainable Solutions
· Sustainable fisheries
· Marine protected areas
· Aquaculture
· Responsible seafood consumption Module 4: Future Ocean Stewardship
· Ocean conservation
· Climate resilience
· International cooperation

	
Activities of the Lesson Plan promoting critical thinking on sustainability (nº X, nº Y...)
	1. Exploring the North Atlantic Ecosystem
2. Bottom Trawling: The Hidden Damage
3. Bycatch Investigation Mission
4. Sustainable Fisheries Simulator
5. Aquaculture: Solution or Problem?



	SDG Connections (if applicable):
	

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

	Activity 1

	Title
	Exploring the North Atlantic Ecosystem

	Description
	Students use VR to virtually explore marine ecosystems in the North Atlantic Ocean. They identify marine species,
fishing zones, food chains, and ocean biodiversity.

	Approximate duration
	1 to 2 sessions

	Resources Needed
	VR headsets
Ocean Rift or NOAA 360º videos Species identification worksheets Tablets or laptops

	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 marine ecosystems and observe biodiversity directly.



	Inclusive and gender approach (if applicable)
	Alternative 360º narrated videos available.
Girls assigned leadership roles during species identification tasks. Visual support materials for SEN students.

	STEAM Integration
	Science: Marine ecosystems and biodiversity. Technology: VR immersion and digital exploration. Maths: Species counting and data recording.
Arts/Language: Nature observation journal.

	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
	Students act as marine biologists documenting ecosystem characteristics.

	Creations/productions expected from students
	Digital marine ecosystem field journal.

	Expected Results and Evaluation

	Expected Learning Outcomes
	Identify marine species and food chains. Understand the importance of biodiversity. Explain ecosystem balance.



	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Formative observation.
Species identification worksheet. Group discussion.

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	Interactive digital biodiversity map.

	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
	Bottom Trawling: The Hidden Damage

	Description
	Students explore underwater environments affected by bottom trawling. Using VR, they compare healthy seabeds with damaged ecosystems and analyze the environmental consequences.

	Approximate duration
	1 to 2 sessions

	Resources Needed
	VR headsets
360º underwater videos
Marine ecosystem comparison charts Scientific articles and images

	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)
	Immersive visualization of seabed destruction caused by fishing nets.



	Inclusive and gender approach (if applicable)
	Science: Habitat destruction and biodiversity loss. Technology: VR ecosystem comparison.
Engineering: Designing alternative fishing systems. Maths: Comparing biodiversity data.
Language: Environmental reflection writing.

	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
	
Guide critical thinking and facilitate debate.

	Role of students
	Students act as environmental investigators analyzing ecological impact.

	Creations/productions expected from students
	Cause-effect diagram showing impacts of bottom trawling.

	Expected Results and Evaluation




	Expected Learning Outcomes
	· Explain how bottom trawling damages marine ecosystems.

· Interpret environmental evidence.

· Propose sustainable alternatives.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Formative assessment during discussion. Summative infographic or poster.
Self-assessment reflection.

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	Infographic comparing sustainable and destructive fishing methods.

	Activity 3

	Title
	Bycatch Investigation Mission

	Description
	Students investigate the problem of bycatch using VR simulations and marine documentaries. They observe how non-target species become trapped during industrial fishing.

	Approximate duration
	1 session



	Resources Needed
	VR headsets
Marine documentary clips Species data sheets Tablets or laptops

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

	Use of VR (if applicable)
	Students experience immersive fishing scenarios to identify accidental capture of marine animals.

	Inclusive and gender approach (if applicable)
	Cooperative group work. Alternative narrated videos. Accessible visual species cards.

	STEAM Integration
	Science: Marine biodiversity and food chains. Technology: VR fishing simulation.
Maths: Statistical analysis of bycatch data. Language: Oral presentation.

	Role of the teacher/s
	Facilitator supporting ethical and scientific discussion.

	Role of students
	Short awareness campaign or educational poster.



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

	Expected Results and Evaluation

	Expected Learning Outcomes
	Understand the consequences of bycatch. Analyze fishing statistics.
Develop environmental awareness.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Oral presentation.
Group collaboration assessment. Reflection diary.

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	Digital campaign promoting sustainable fishing.



Activity 4

	Title
	Sustainable Fisheries Simulator

	Description
	
Students use a digital simulation and VR environment to manage a virtual fishery. They must balance fish populations, economic needs, and environmental sustainability.

	Approximate duration
	1-2 session

	Resources Needed
	VR headsets
Fishery management simulator Fish stock datasets
Tablets or laptops

	Spaces and contexts in which it will take place
	STEM lab or classroom with:
· VR zone

	Use of VR (if applicable)
	Interactive management of fishing quotas and marine protected areas.

	Inclusive and gender approach (if applicable)
	Rotating leadership roles. Scaffolded instructions. Multiple participation formats.

	STEAM Integration
	Science: Fish population dynamics. Technology: Simulation software. Maths: Statistical analysis and graphs.
Social Sciences: Economic and environmental decision making.



	
	

	Role of the teacher/s
	Guide decision-making processes and support data interpretation.

	Role of students
	Students act as fishery managers and sustainability advisors.

	Creations/productions expected from students
	· Sustainable fisheries management plan.

	Expected Results and Evaluation

	Expected Learning Outcomes
	Understand sustainable fish stock management. Analyze consequences of overfishing.
Make evidence-based decisions.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Simulation performance. Group presentation.
Peer assessment.

	Description of the final STEAM product to be developed by the students (if applicable)
	A digital sustainable fisheries management proposal.




	(mock-up, prototype, presentation, VR simulation, etc.)
	




	Activity 5

	Title
	Aquaculture: Solution or Problem?

	Description
	Students virtually visit aquaculture farms and investigate the advantages and disadvantages of fish farming. They debate whether aquaculture is a sustainable alternative to industrial fishing.

	Approximate duration
	1 or 2 sessions

	Resources Needed
	VR headsets Aquaculture 360º videos Debate worksheets
Environmental data sources

	Spaces and contexts in which it will take place
	Classroom or STEM laboratory.

	Use of VR (if applicable)
	Immersive exploration of fish farming facilities.



	Inclusive and gender approach (if applicable)
	Structured debate roles. Visual support and subtitles.
Equal leadership opportunities.

	STEAM Integration
	Science: Aquaculture systems and environmental impact. Technology: Monitoring systems.
Maths: Production and sustainability data. Language: Debate and persuasive communication.

	Role of the teacher/s
	Moderator and facilitator.

	Role of students
	Students act as environmental consultants evaluating aquaculture systems.

	Creations/productions expected from students
	Debate presentation or video documentary.

	Expected Results and Evaluation

	Expected Learning Outcomes
	Evaluate advantages and disadvantages of aquaculture. Develop critical thinking.




	
	Communicate evidence-based arguments.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Debate rubric. Group presentation.
Self-assessment reflection.

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	Documentary, presentation, or sustainable seafood awareness campaign.




	Final Reflection A (after implementation)

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

	



image1.png




image2.jpeg
SC

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA





image3.jpeg
@
e XD
. : O
U
A :

VRASTE

DIGITAL STEAM FOR ALL




image4.png
S Co-funded by
BNRC the European Union




