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

COUNTRY AND ORGANIZATION ..ICELAND...........  PROPOSING PARTNER/S:.....KORASKOLI
	Lesson Plan Overview

	Lesson Plan/Project tittle 
	 Science & Technology for Sustainability – Geothermal Sensors

	Country
	Iceland

	Responsible teachers/Authors
	Lilja Dröfn and Inga Dís

	Target groups /Educational level
	13-16 year old

	Subjects involved (interdisciplinary STEAM approach)
	· Science (geothermal energy, heat transfer, Earth systems, environmental monitoring)
· Technology (Virtual Reality systems, sensors, robotics, digital monitoring tools)
· Engineering (energy infrastructure, system safety, maintenance and design of geothermal plants)
· Mathematics (data analysis, interpretation of sensor readings, graphs, risk assessment)
· Arts (data visualization, communication design, presentation of solutions)
· Geography (Iceland’s geothermal zones and natural resources)
The project uses an interdisciplinary STEAM approach to explore how Iceland generates renewable geothermal energy. Students combine scientific understanding, technological tools, engineering thinking, and data analysis to monitor and improve the safety and efficiency of geothermal power systems.

	Estimated duration
	4–5 lessons (45–60 minutes each)
Total: approximately 5–6 hours 


	Alignment with the school curriculum

	Specific competencies, content or related assessment indicators
	Students will be able to:
· Investigate and explain how geothermal energy systems operate in Iceland.
· Collect, interpret, and analyse scientific data from sensors and simulations.
· Apply critical and creative thinking to solve real-world energy and safety problems.
· Use digital technologies (VR, simulations, data tools) effectively and responsibly.
· Evaluate environmental impacts of energy production systems.
· Collaborate in interdisciplinary teams and communicate scientific findings clearly.
· Make evidence-based decisions in complex and dynamic situations.
[bookmark: _heading=h.7ra0tgbcoxyu]Content
· Geothermal energy production and underground heat systems
· Sensors and monitoring technologies (temperature, pressure, gas emissions, seismic activity)
· Robotics in hazardous environments
· Data collection, interpretation, and visualization
· Energy infrastructure safety and risk management
· Environmental sustainability and renewable energy systems
· Digital technologies and Virtual Reality applications
[bookmark: _heading=h.rhm4868dtkbb]
Assessment Indicators
Students can:
· Explain how geothermal energy is produced and distributed in Iceland.
· Interpret sensor data and identify anomalies or risks.
· Justify safety decisions using scientific evidence.
· Compare and evaluate different robotic and sensor designs.
· Work collaboratively to solve complex system failures.
· Present clear and structured explanations of geothermal monitoring systems.
· Propose realistic and sustainable improvements to energy systems.

	Learning Objectives

	Specify:

	[bookmark: _heading=h.vra9q35xwb2x]Students will:
· Understand how Iceland uses geothermal energy for electricity and heating.
· Identify the role of sensors in monitoring geothermal systems.
· Analyse environmental and technical data from virtual simulations.
· Respond to simulated system failures using evidence-based reasoning.
· Evaluate the use of robotics in hazardous geothermal environments.
· Design improvements to monitoring and safety systems.
· Reflect on sustainability and ethical issues in energy production.
· Develop teamwork, communication, and problem-solving skills.

	Metodological approach

	Overview of the approach (active, creative, collaborative..)
	[bookmark: _heading=h.eviob83jfb6k]Overview of the approach
The lesson is based on active, experiential, and inquiry-based learning. Students explore a realistic VR geothermal environment where they investigate systems, analyse data, and respond to emergencies through collaborative problem-solving.

	
Proposed methodologies (PBL, cooperative learning, design thinking, STEAM laboratory, etc.)
	Project-Based Learning (PBL)
Inquiry-Based Learning
Cooperative Learning
Design Thinking
STEAM Laboratory Approach
Experiential Learning through VR simulation


	Inclusive and accessibility approach (concrete actions to promote inclusion: adaptations, UDL, Specific support):

	Use of mixed-ability group work with rotating roles (analyst, operator, designer, communicator).
Multiple ways of engagement (visual, verbal, hands-on VR interaction).
Scaffolded instructions and step-by-step guidance during VR tasks.
Alternative non-VR materials for students who may need them.
Visual aids, simplified data sets, and extended time where needed.
Encouragement of collaborative learning to support peer assistance.


	Addressing the gender perspective (concrete actions to promote girls' interest in STEM):
	Equal participation in all roles (technical, analytical, leadership, and communication).
Rotating responsibilities in VR missions to avoid gendered task assignment.
Inclusion of female and male role models in geothermal engineering, science, and technology.
Critical discussion on how technology design can unintentionally reflect bias.
Encouraging all students to engage with robotics, data analysis, and system design tasks.
Promoting geothermal energy as a field where both women and men contribute equally in Iceland.


	VR-based learning activities proposed

	VR Tools used 

	VR4STEAM Geothermal Energy Simulation Module 
Virtual geothermal plant environment (Iceland-based scenario)
Sensor and robotics simulation system


	
What immersive and active experiences does the VR tool allow in this educational proposal?

	Students enter a virtual geothermal power site in Iceland and explore:
· Underground heat reservoirs
· Steam pipelines and energy transfer systems
· Monitoring stations and control rooms
· Sensor networks and data dashboards
· Hazardous geothermal environments
Students actively:
· Test and interpret sensor readings (temperature, pressure, gas emissions, ground movement)
· Operate environmental inspection robots
· Respond to emergency scenarios (gas leak, pressure spike, seismic activity)
· Make real-time safety decisions based on data
· Compare system performance under different conditions 

	VR4STEAM interactive VR module recommended
	Geothermal Mission: From the Earth's Heat to a Sustainable Future 


	Activities of the lesson plan in which VR technologies/resources are used (nº X, nº Y...)
	Activity 2: Sensor Investigation Mission
Activity 3: Environmental Robot Testing Mission
Activity 4: System Safety Simulation

	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.

	[bookmark: _heading=h.1utv0kvojzi1]Digital Competence
Use of VR systems, sensors, and digital data tools to investigate real-world systems.
[bookmark: _heading=h.6q9n8ngqcqck]Problem Solving
Responding to geothermal system failures using evidence and teamwork.
[bookmark: _heading=h.jin4i4qb4qpm]Critical Thinking
Interpreting data and evaluating risks in complex environments.
[bookmark: _heading=h.hte95ttjlra7]Communication
Presenting scientific explanations and safety solutions clearly.
[bookmark: _heading=h.y6k3n7hv6wbr]Collaboration
Working in teams with shared responsibilities in VR missions.
[bookmark: _heading=h.55kbveikich5]Innovation and Creativity
Designing improved geothermal monitoring and safety systems.
[bookmark: _heading=h.5om97epuiqdx]Self-Regulation
Managing tasks, roles, and decision-making in simulations.
[bookmark: _heading=h.vdatq7kkxw8y]Metacognitive Skills
Reflecting on choices made during VR scenarios and evaluating outcomes. 

	Environmental and Sustainability Dimension

	Contents related to the environment and climate change integrated 
	Renewable energy and Iceland’s geothermal resources
Sustainable energy production systems
Environmental monitoring and protection
Risk prevention in energy infrastructure
Climate-friendly energy transition


	
Activities of the Lesson Plan promoting critical thinking on sustainability  (nº X, nº Y...)

	Activity 1: Discussion on Iceland’s geothermal energy system and sustainability benefits
Activity 2: Sensor analysis of environmental impact and system safety
Activity 3: Robot evaluation for sustainable and safe monitoring
Activity 4: Emergency simulation and environmental risk management decisions


	SDG Connections (if applicable):
	SDG 7: Affordable and Clean Energy
SDG 9: Industry, Innovation and Infrastructure
SDG 11: Sustainable Cities and Communities
SDG 12: Responsible Consumption and Production
SDG 13: Climate Action


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


	Activity 1

	Títle
	Introduction to Geothermal Energy in Iceland 

	Description
	Students explore Iceland’s geothermal energy system and discuss how underground heat is used for electricity and heating. They identify key system components and predict potential risks and monitoring needs. 

	Aproximate duration
	45 minutes 

	Resources Needed
	Videos, diagrams, maps, presentation slides 

	Spaces and contexts in which it will take place
	CLassroom

	Use of VR (if applicable) 
	no

	Inclusive and gender approach (if applicable)
	Group discussion with equal participation and role rotation 

	STEAM Integration
	Science, Geography, Engineering, Sustainability 

	Role of the teacher/s
	Facilitator and guide of discussion 

	Role of students
	Investigators and discussants 

	Creations/productions expected from students
	Concept map of geothermal systems 

	Expected Results and Evaluation

	Expected Learning Outcomes
	Students will:
· Understand geothermal energy systems and their importance in Iceland.
· Interpret and analyse sensor and environmental data.
· Apply STEM knowledge to real-world energy challenges.
· Make informed safety decisions in simulated environments.
· Collaborate effectively in interdisciplinary teams.
· Develop sustainable and innovative solutions for energy systems.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	[bookmark: _heading=h.lld7hkn6h2a5]Formative Assessment
· Teacher observation during VR tasks
· Group discussions and questioning
· Worksheets and data analysis tasks
· Peer feedback during missions
[bookmark: _heading=h.mnbwczb21ier]Summative Assessment
· Final group presentation
· Quality of safety and system improvement proposal
· Accuracy of data interpretation
[bookmark: _heading=h.e5l15uec37z0]Self-Assessment
· Reflection on VR decision-making and teamwork
[bookmark: _heading=h.g1hlzx3zc9tp]Peer Assessment
· Evaluation of collaboration and contribution within groups

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	The final product will be evidence-based and may take one or more of the following forms:
· A digital presentation explaining system improvements and safety solutions.
· An infographic or visual report showing sensor data, risks, and recommendations.
· A prototype design of an improved geothermal sensor system or environmental robot.
· A conceptual model of a safer and more efficient geothermal monitoring network.
· A safety simulation plan outlining how to respond to geothermal system emergencies.
The final product must include:
· Interpretation of VR-collected data (temperature, pressure, gas emissions, ground movement).
· Explanation of safety risks identified during simulations.
· Justification of design choices based on scientific and engineering evidence.
· Consideration of environmental sustainability and renewable energy efficiency.
· Evidence of teamwork and interdisciplinary STEAM integration.
· Reflection on inclusive and user-friendly technology design.


	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

	This lesson plan represents a strong example of good practice in VR-enhanced STEAM education due to its authentic real-world context, interdisciplinary structure, and strong connection to Iceland’s national strengths in geothermal energy.
The use of VR technology allows students to engage in experiential learning that would otherwise be impossible or unsafe in a traditional classroom. By interacting with geothermal systems, sensors, robots, and emergency scenarios, students develop deeper conceptual understanding and stronger problem-solving skills.
The lesson is highly transferable and can be adapted to other countries by replacing
geothermal systems with local energy production or industrial monitoring contexts (e.g., wind farms, hydroelectric plants, or nuclear safety systems).
Key strengths include:
· High student engagement through immersive VR experiences.
· Strong integration of science, engineering, mathematics, and digital competence.
· Clear connection to sustainability and renewable energy education.
· Promotion of teamwork, communication, and critical thinking.
· Inclusion of gender-aware and inclusive design perspectives.
Potential issues to consider during implementation:
· Availability and technical reliability of VR equipment.
· Students’ varying levels of familiarity with VR tools.
· Need for clear instructions to avoid cognitive overload during simulations.
· Time management during complex VR missions and data analysis tasks.
· Ensuring equal participation and accessibility for all learners.
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