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Subject: 
Science & Technology

Duration: 
1 week (50 minutes/day)

Syllabus Mapping: 

▪ Earth and Space
▪ Elements of Design
▪ Geometry
▪ Design Process for 

Innovation
▪ Making

Inquiry and Focus Questions: 

Driving Question:
How will you design and create an eco-friendly house that conserves energy and resources in the 
community?

Science: 
 How can you improve your home’s energy conservation efforts?
 What are the effects of various technologies on energy consumption?
 What types of materials are eco-friendly? 
 How do you decide upon which material to use for a particular purpose? 

Engineering and Technology:
 How will you design a house to be environmental and earth-friendly?

Arts and Mathematics:
 What shapes and textures should be used in designing and creating an eco-friendly house?

Social Science:
 How do we conserve energy and resources in our community?

Integration: 

▪ Science
▪ Mathematics
▪ Arts
▪ Engineering
▪ Technology

Skills Focus:

Working Scientifically

▪ Communicating
▪ Questioning and predicting

Design and Production

▪ Researching and planning
▪ Design and innovation
▪ Producing, implementing, testing, refining

Skills Focus:
This unit of investigation explores concepts from the core science 
standards for earth and space, with a focus on conservation of energy and 
resources. Learners use an individual inquiry-based approach to explore 
solutions to a multi-layered real-world question. They experiment with 
several in-game tasks to design, build an eco-friendly house. Learners test 
and refine the effectiveness of the materials used, while minimizing the 
environmental and financial cost. They learn about sustainable practices in 
energy conservation in their household and the community. They act in 
improving their own and others’ social and environmental wellness and 
keeping their community sustainable.

Unit Summary



NOTE: ‘Quest Game Activity’ describes activities that happen in-game while ‘Unplugged’ occur outside the game

Challenge 1: Project Orientation and Research

Summary: Parent discusses long-term impacts on society and the environment of human uses of energy and natural resources. Parent explains and 
suggest ways to reduce these impacts. As part of the project-based Challenge, the Parent posts a challenge on how to conserve energy in the household 
and the community by creating an eco-friendly house. Learners are tasked with researching eco-friendly construction materials in building a house and 
energy conservation practices that can be observed in people’s homes and in the community.

Assessment: Pre-test about conservation of energy and resources (10 minutes)

Unplugged Activity: Driving Question ( 15 minutes) – Brainstorm (Guided)
Begins with a discussion about energy and resources conservation.

Parents says “According to an international journal on building eco-friendly houses, there are concrete advantages to "going green" when you build. 
Green building alternatives can help you save time and money, protect your health and reduce your impact on the environment. From improving indoor 
air quality to mitigating global climate change, green buildings help people live a more resource-friendly and sustainable lifestyle.”

Parent poses driving questions  for the Learners to investigate and discover possible solutions:
Q. How will you design and create an eco-friendly house that conserves energy and resources in the community?

Science: 
▪ How can you improve your home’s energy conservation efforts?
▪ What are the effects of various technologies on energy consumption?
▪ What types of materials are eco-friendly? 
▪ How do you decide upon which material to use for a particular purpose? 

Engineering and Technology:
▪ How will you design a house to be environmental and earth-friendly?

Arts & Mathematics:
 What shapes and textures should be used in designing and 

creating an eco-friendly house?

Social Science:
▪ How do we conserve energy and resources in our community?

Teaching, Learning & Assessment



Challenge 1: Project Orientation and Research (Continued)

Project Orientation  (5 minutes)
▪ Parent introduces the project and relates it to the discussion outcomes
▪ Provides project guide and overview of the timeline of activities and assessments to Learners (organized by Challenge)

Research and Design Journal  (20 minutes) 
▪ Learners research, watch documentary videos, and read info-graphics about energy conservation, eco-friendly houses, and the materials they will be using 

in the Planeteers game.

▪ Learners brainstorm, plan and draft their design on a sheet of paper or project journal**

Challenge 1 Assessment Ideas
Parents should consider different assessment options throughout the project phases, including for example:
1. Pre-test on conservation of energy and resources 
2. Quality of Learner research and project journal
3. Design assessment and reasoning, problem solving
4. Group skills, time management, collaboration
5. Project works (later Challenges)
6. Photo Essay (later Challenges)

Science: 
▪ How can you improve your home’s energy conservation efforts?
▪ What are the effects of various technologies on energy consumption?
▪ What types of materials are eco-friendly? 
▪ How do you decide upon which material to use for a particular purpose? 

Engineering and Technology:
▪ How will you design a house to be environmental and earth-friendly?

Arts & Mathematics:
 What shapes and textures should be used in designing and 

creating an eco-friendly house?

Social Science:
▪ How do we conserve energy and resources in our community?

Teaching, Learning & Assessment



Challenge 2: Prototyping an Eco-Friendly House

Introduction to the Challenge
Parent guides the Learners in identifying materials that can be used to build an eco-friendly house that can improve energy conservation. Based on their 
design plan from Challenge 1, Learners can start prototyping within the game. They should be able to explain the usefulness of those materials based on 
their properties. They should analyze building structure such as shapes, height, size, layers, sections, and other considerations to ensure the effectiveness 
of their eco-friendly house. In terms of creating awareness about the importance energy conservation, Learners should develop an energy and resources 
conservation plan for their household and the community.

Parent-Led Unplugged Activity (10 minutes)
▪ Parent gives an overview of Challenge goals and reiterates the driving question.
▪ Parent gives Learners the opportunity to ask questions before beginning their prototype.

Game Sandbox Activity (30 minutes)
In-Game Prototype: 
1. Use the Builder Tool to make an inventory of blocks and their properties.
2. Use the Builder tool to construct an eco-friendly house.

▪ Ideally, the house or the building should be constructed using appropriate materials to conserve energy and resources.
▪ The house should be spacious and use various shapes for its sections.
▪ Learners should consider the size, height, and other important elements (see assessment for the component list) in creating the house.
▪ Ideally, building blocks should include a combination of the following, depending on the Learner’s design: wood, steel, concrete, brick, stone.

3. In addition to the construction materials, Learners should include elements like solar panels and water-saving device in building their house.
4. This may be technology-centric features using the game’s block code.

Documentation using Game Camera:
▪ Using the Camera, Learners should take pictures of their prototype house/building at different stages of construction.
▪ Later, in Challenge 5, the photos will be used in their reflection and assessment i.e. they will create a photo essay about their project.

Challenge 2 Assessment Ideas
Parents should consider different assessment options throughout the project phases, including for example:
1. Quality of Learner research and project journal
2. Design assessment and reasoning, including material uses and reasoning in relation to energy conservation
3. Engineering approach, including aspect, size, height, structure, and other considerations that Learners should describe/explain
4. Time management, collaboration, problem-solving skills
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Challenge 3: Testing and Refining

Introduction to the Challenge
Learners test and refine their house by discovering different textures in the Builder tool, adding sections and features, adjusting shapes, sizes, and height. 
With consideration of the social and environmental impact to the community, Learners should conceptualize and develop an energy conservation plan, 
which may include awareness in energy and resources conservation. 
Parent-Led Unplugged Activity (10 minutes)
▪ Parent gives an overview of Challenge goals and reiterates the driving question.
▪ Parent gives Learners the opportunity to ask questions before they begin testing and refining their work. 

Game Sandbox Activity (30 minutes)
Refining the Prototype: 
1. Use the  game’s Builder Tool, Learners should spend time in finishing their eco-friendly house.
2. When their prototype is completed, Learners should stop building and use pen and paper to conduct an energy audit in their classroom, with the help 

of the Parent.
3. Ideally, Parent guides the Learners in doing the following:

▪ Look for places where there are drafts
▪ Check the wattage of light bulbs
▪ Estimate the standard of isolation
▪ Check the energy and efficiency ratings of heating and cooling equipment

4. After their analysis, they can refine their design based on initial observations and opportunities for improvement.
5. Learners should explain their reasoning behind refining the design in their project journal.
Documentation using Game Camera 
▪ Learners should take pictures of their prototype at different stages of construction.
▪ They should take photos to illustrate how they refined their designs after their pen and paper analysis
▪ Later, in Challenge 5, the photos will be used in their reflection and assessment i.e. they will create a photo essay about their project.

Challenge 3 Assessment Ideas
Parents should consider different assessment options throughout the project phases, including for example:
1. Quality of Learner research and project journal
2. Design assessment and reasoning, including material uses and reasoning in relation to energy conservation
3. Engineering approach, including aspect, size, height, structure, and other considerations that Learners should describe/explain
4. Time management, collaboration, problem-solving skills
5. And specifically for Challenge 3: 

▪ Design changes to improve the energy conservation of their building, based on their analysis
▪ Their reasoning and explanation for making these changes
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Challenge 4: Project Finalization

Introduction to the Challenge
Parent explains the social and environmental impact of building an eco-friendly house. Parent highlights the importance of energy conservation plan in
managing energy and resources in the homes and in the community. 

Parent-Led Unplugged Activity (10 minutes)
▪ Parent gives an overview of Challenge goals.
▪ Parent gives Learners the opportunity to ask questions before using the game to finalize their designs/project.

Game Sandbox Activity (30 minutes)
Final Project 
1. Use the Builder tool to make any final improvements the composition, foundation, and structure of the eco-friendly house.
2. Learners should finalize any and all additional design strategies in making their household and community energy-efficient.

Documentation using Game Camera 
▪ Learners should take photos to illustrate and record their final designs. 
▪ Later, in Challenge 5, the photos will be used in their reflection and assessment i.e. they will create a photo essay about their project.

Challenge 4 Assessment Ideas
Parents should consider different assessment options throughout the project phases, including for example:
1. Quality of Learner research and project journal
2. Design assessment and reasoning, including material uses and reasoning in relation to energy conservation
3. Engineering approach, including aspect, size, height, structure, and other considerations that Learners should describe/explain
4. Time management, collaboration, problem-solving skills
5. And specifically for Challenge 4: 

▪ Final project design, including all components based on their own merit 
▪ Their reasoning and explanation for final design
▪ Any worthy design elements e.g. solar panel, water-saving device
▪ Extra credit if Learners used the Painter Tool in game to color their creations, and/or added Block codes
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Challenge 5: Presentation and Reflection 

Introduction to the Challenge
Parent asks the Learners to write about their project, their eco-friendly house and energy conservation measures using the game’s photo essay tools.

Game Sandbox Activity (30 minutes)
Photo Essay
1. Using the game’s Mission Log, Learners finalize their photo essay about the project. 
2. In the photo essay Learners should organize and name photos by activity and stage of project and insert them into their essay. 
3. For example, some questions Learners might be asked to answer in their photo essay, may include:

▪ How can you improve your home’s energy conservation efforts?
▪ What are the effects of various technologies on energy consumption?
▪ What types of materials are eco-friendly? 
▪ How do you decide upon which material to use for a particular purpose? 
▪ What shapes and textures should be used in designing and creating an eco-friendly house?
▪ How do we conserve energy and resources in our community?
▪ How many blocks and what kinds of blocks were used?
▪ What were the differences in design considerations and materials for each? And why?
▪ What changes did you make after the initial prototype and why?
▪ What else would you have done, or do differently if you had more time?

Assessment: Post-test about conservation of energy and resources (10 minutes)

Final Assessment
1. Photo essay 
2. Post-test 
3. Previous assessments made during the other Challenges

Teaching, Learning & Assessment



From Us to You!

▪ Find out why there is a need to build eco-friendly homes. READ

▪ Learn more a bout what defines an eco-friendly house. READ

▪ Learn more about construction materials that are perfect for your eco-friendly home. READ

▪ Get inspired by these designs for eco-friendly homes in the future. READ

Other Multimedia Resources

▪ Check out these eco-friendly building materials for you homes. WATCH

▪ The National Geographic features the most earth-friendly home ever built. WATCH

▪ Check out these tips in building your eco-friendly home. WATCH

Other Reference Material

▪ The Ontario Curriculum Grades 1-8: Science and Technology, 2007. READ

Support & Help
If any questions or issues, please contact our school community support team
support@planeteersgame.com

You can also check our FAQ at
https://support.steamcraftedu.com/

Handy Links & Resources

https://sciencing.com/reasons-build-ecofriendly-home-19542.html
https://www.buildsoft.com.au/blog/what-defines-an-eco-friendly-house
https://www.motherearthnews.com/green-homes/the-most-eco-friendly-home-construction-materials-zbcz1802
https://www.thegoodtrade.com/features/eco-friendly-homes
https://www.youtube.com/watch?v=NrQOZfMEXeQ
https://www.youtube.com/watch?v=6P6zs9fKDU0
https://www.youtube.com/watch?v=QwSv-DbR3Y8
http://www.edu.gov.on.ca/eng/curriculum/elementary/scientec18currb.pdf
mailto:education@steamcraftedu.com
https://support.steamcraftedu.com/


Mathematics and Arts
Learning Outcomes
Constructs 3-D projects using primary and secondary colors, geometric 
shapes, space, and repetition of colors to show balance of the structure 
and shape
Standards: Elements of design and Geometry
What shapes and textures should be used in designing and creating an 
eco-friendly house?
▪ Demonstrate understanding of lines, shapes, and space; and the 

principles of rhythm and balance
▪ Select and manipulate combinations of materials and techniques
▪ Recognize volume as an attribute of solid figures and understand 

concepts of volume measurement
▪ Classify two-dimensional figures into categories based on their 

properties.
▪ Construct polygons, circles, and solid figures

Social Sciences
Learning Outcomes 
Creates awareness and develops a plan for energy conservation
Standards: Energy Conservation
How do we conserve energy and resources in our community?
 Develop community awareness about energy conservation

Outcomes and Content

Science and Technology
Curriculum Content Code: TOC: Grades 1-8/Science/p. 108
Learning Outcomes
Evaluates the effects of various technologies on energy consumption and 
propose ways in which individuals can improve energy conservation
Standards: Conservation of Energy and Resources
1. How can you improve your home’s energy conservation efforts?
2. What are the effects of various technologies on energy consumption?
3. What types of materials are eco-friendly? 
4. How do you decide upon which material to use for a particular purpose? 
 Analyze the immediate and long-term effects of energy and resource use on 

society and the environment
 Evaluate options for conserving energy and resources
 Investigate energy transformation and conservation

Engineering 
STEAM Curriculum Code: ED 1.1 | ED 1.2
Learning Outcomes
Selects appropriate materials to meet a design need

Standards: Optimizing the Design Solution
1. How will you design a house to be environmental and earth-friendly?
 Apply design assessment to build and create real world projects
 Build products that use appropriate elements and parts

Appendix: Outcomes & Curriculum Codes
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