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

COUNTRY AND ORGANIZATION ........POLAND.........  PROPOSING PARTNER/S:............ZSO2 LĘBORK.........................................................

	Lesson Plan Overview

	Lesson Plan/Project tittle 
	From silicon oxide to glass.

	Country
	Poland

	Responsible teachers/Authors
	Edyta Podolak

	Target groups /Educational level
	Highschool


	Subjects involved (interdisciplinary STEAM approach)
	Chemistry

Physics

Mathematics (skrót: Maths / Math)

Technology

Geography

	Estimated duration
	2 × 45 min


	Alignment with the school curriculum

	Specific competencies, content or related assessment indicators
	Oxides
Properties of inorganic compounds
Materials and their applications


	Learning Objectives

	Specify:

	· The role of silicon dioxide in glass production

· Describing the properties of glass and their dependence on composition

· Types of glass and their applications

· The importance of glass in sustainable architecture

· Developing digital competences through VR (virtual reality)


	Methodological approach

	Overview of the approach (active, creative, collaborative)
	Methodological approach: active learning

	
Proposed methodologies (PBL, cooperative learning, design thinking, STEAM laboratory, etc.)
	STEAM laboratory

Inquiry-Based Learning (IBL)

Teamwork / Project-Based Learning (PBL)


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

	Various forms of content presentation and different modes of communication; work in mixed-ability groups

Adapting teaching materials to the needs of students with diverse abilities

Subtitles in shared videos for students from Ukraine

Support assistants for students with special educational needs (SEN) (support teacher / teaching assistant)


	Addressing the gender perspective (concrete actions to promote girls' interest in STEM):
	Women materials engineers and architects as role models, challenging stereotypes

	VR-based learning activities proposed

	VR Tools used 

	Virtual glass factory

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

	The melting of SiO₂ and the glass-forming process

	VR4STEAM interactive VR module recommended
	A Trip Around Sustainable Cities


	Activities of the lesson plan in which VR technologies/resources are used (nº X, nº Y...)
	Activity 2 – Exploring the Structure of Silicon Dioxide in VR
 Students use the VR4STEAM module to observe the three-dimensional structure of SiO₂ and the types of chemical bonds.
Activity 3 – Virtual Glassworks
 Students follow the glass production process in a VR environment: melting quartz sand, adding modifying agents, and forming glass products.
Activity 4 – The Use of Glass in Sustainable Cities
 Students analyze examples of buildings using energy-efficient glass in VR and compare them with traditional solutions.


	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.

	Digital skills, critical thinking, collaboration

	Environmental and Sustainability Dimension

	Contents related to the environment and climate change integrated 
	Glass recycling, energy intensity of production

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

	An interactive VR module enabling students to explore the structure of silicon dioxide, the glass production process (melting SiO₂ with additives), and the applications of glass in modern, energy-efficient construction. The module allows for comparison of traditional and sustainable glass production technologies and analysis of their environmental impact.

	SDG Connections (if applicable):
	SDG 11 – Sustainable Cities and Communities

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


	Activity 1

	Title
	"From Quartz Sand to Glass – Exploring Silicon Dioxide"

"How Is Glass Made? – The Technological Process"

"Glass in the Sustainable Cities of the Future"


	Description
	Students learn about the structure and properties of silicon dioxide (SiO₂) and its role as the primary raw material for glass production. They analyze the relationship between chemical composition and material properties.

Students take a virtual tour of a glass factory, observing the stages of glass production and the role of chemical additives.

Students analyze examples of modern buildings using energy-efficient glass in VR and discuss its role in environmental protection.


	Approximate duration
	1.     20-25 minutes
2.     20 minutes
3.    45 minutes

	Resources Needed
	1.Multimedia board / projector, student worksheet, molecular models (optional)

2.VR goggles, interactive board, student worksheet

3.VR, computer, inspirational materials


	Spaces and contexts in which it will take place
	Classroom – high school chemistry lesson

	Use of VR (if applicable) 
	1. None (introductory exercise – preparation for VR work)

2.Yes – VR: virtual glass factory

3.Yes – virtual cities and buildings


	Inclusive and gender approach (if applicable)
	Work in mixed pairs, teamwork, no division of stereotypical roles; encouraging all students to formulate hypotheses and answers.

	STEAM Integration
	Science: chemical properties of SiO₂; Mathematics: ingredient ratios; Technology: preparation for VR work

S – Chemistry, T – VR, E – industrial processes, M – temperatures, ratios

S – material properties, E – design, A – architectural aesthetics, M – energy balance


	Role of the teacher/s
	Moderates the discussion, explains key concepts, asks problem-based questions.

	Role of students
	1.Analyze information, draw conclusions, prepare for work in the VR environment.

2.Process researchers, take notes on observations.

3.Analyze information, use inspirations, design.


	Creations/productions expected from students
	1.Completed worksheet, short answers to problem-based questions.

2.Diagram of the glass production process.

3.Building project presentation / conceptual model / description of the engineering solution.


	Expected Results and Evaluation

	Expected Learning Outcomes
	Student: explains what silicon dioxide is and its properties, describes the glass production process, analyzes the use of glass in the context of sustainable development, evaluates the environmental impact of building materials, works collaboratively, and critically analyzes data.

	Evaluation/ types of assessment (summative, formative, group-, self- etc)
	Formative assessment – questions, feedback during the lesson; group assessment – project work; individual assessment – worksheet; peer assessment – presentation of solutions; self-assessment and student reflection.

	Description of the final STEAM product to be developed by the students (if applicable)
(mock-up, prototype, presentation, VR simulation, etc.)
	Project presentation: model / building sketch using glass / concept of a technological solution (energy-efficient glass)

	Final Reflection A (after implementation)

	what makes this Lesson plan good practice, further application, issues to be considered in the implementation, other comments
	The lesson plan is a good practice because it combines chemistry content with real environmental challenges and uses VR to visualize processes that are not accessible in a school setting. The scenario can be successfully adapted to other materials science topics (ceramics, polymers, metals) and applied in interdisciplinary STEAM education.
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