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Subject: 
Science, Technology, English, Arts and Math

Duration: 
1 week (50 minutes/day)

Syllabus Mapping: 
▪ Matter and Energy
▪ Art Processes
▪ Algebra and 

Measurement
▪ Design Process for 

Innovation, and 
Making

▪ Coding and Robotics

Inquiry and Focus Questions: 

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 matter and 
energy, with a focus on electricity and electrical devices, particularly its sources and effects to 
the environment. Learners use an individual inquiry-based approach to explore solutions to a 
multi-layered real-world question, while utilizing the use of technology. Learners experiment 
and learn about how the earth and surface is rich with potential electricity sources, and how 
surface processes are affected by humans. Learners experiment with different in game materials 
and explore different terrains to test and refine the effectiveness of materials used while 
minimizing the environmental and financial cost. They also strategize and learn about 
sustainable energy.

Driving Question:
The earth's surface has rich mineral reserves that could potentially be a source of natural energy and 
electricity. However, some landforms are still unexplored due to lack of equipment for exploration. How 
will you create a sustainable and eco-friendly Off-road Vehicle to help in responsible electricity exploration 
and generation?
Science Inquiries:
 What are the impacts to the environment of generating electricity from natural resources, such as 

minerals from land?
 What are human processes that affect the uneven distribution or the earth’s mineral resources?
 How can your vehicle possibly help in forecasting surface processes specifically mineral deposits?
Engineering, Technology and Coding Inquiries:
 How do you design a sustainable off-road vehicle for mineral and land exploration for surface process 

evidence gathering?
 What type special wheels or tracks are used for greater traction when exploring landforms? 
 How do  you program a vehicle to signal whenever it is in a landslide prone land/terrain?
Arts and Mathematics Inquiries:
 How do you infer the effects of friction by comparing the speed of an off-road vehicle using different 

track types and wheels?

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 about electricity, its sources and electrical devices. Parent includes an introduction to earth’s surfaces and its processes, particularly 
how electricity generation affects the natural resources. As part of the project-based Challenge, Learners are tasked with researching sustainable technologies that 
help explore and discover the earth’s rich minerals and resources, and how these could potentially generate electricity. As part of their research, Learners also 
learn more about different technologies used in energy transformation, and sustainable eco-friendly vehicles.

Assessment: Quiz about electricity and electrical devices (10 minutes)

Unplugged Activity: Driving Question (15 minutes) – Brainstorm (Guided)

Begins with a discussion about electricity generation from natural resources.

Parent says, “Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources, but the irresponsible management of electricity 
generation from natural resources can greatly cause positive as well as negative effects to humans and other living things in the environment.”

Parent poses driving questions  for the Learners to investigate and discover possible solutions:

Driving Q. The earth's surface has rich mineral reserves that could potentially be a source of natural energy and electricity. However, some landforms are still 
unexplored due to lack of equipment for exploration. How will you create a sustainable and eco-friendly Off-road Vehicle to help in responsible electricity 
exploration and generation?

Science and Technology Inquiries: 
 What are the impacts to the environment of generating electricity from 

natural resources, such as minerals from land?
 What are human processes that affect the uneven distribution or the earth’s 

mineral resources?
 How can your vehicle possibly help in forecasting surface processes 

specifically mineral deposits?

Arts and Mathematics Inquiries:
 How do you infer the effects of friction by comparing the speed of an off-road 

vehicle using different track types and wheels?

Engineering and Coding Inquiries:
 How do you design a sustainable  off-road  vehicle for mineral and land 

exploration  for  surface process evidence gathering?
 What type special wheels or tracks are used for greater traction when 

exploring  landforms? 
 How do  you program vehicle to signal whenever it is in a landslide prone 

land/terrain?
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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) 
▪ Learner research and watch documentary videos about off-road vehicles and technologies that help explore and discover the earth’s rich minerals and 

resources, identify natural resources for potential electricity generation.

▪ Learners brainstorm, draft their design and plans 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. Quiz on electricity and electrical devices
2. Quality of Learner research and project journal
3. Design thinking and reasoning, problem solving
4. Group skills, time management, collaboration
5. Project works (later Challenges)
6. Photo Essay (later Challenges)

Science and Technology Inquiries: 
 What are the impacts to the environment of generating electricity from 

natural resources, such as minerals from land?
 What are human processes that affect the uneven distribution or the earth’s 

mineral resources?
 How can your vehicle possibly help in forecasting surface processes 

specifically mineral deposits?

Arts and Mathematics Inquiries:
 How do you infer the effects of friction by comparing the speed of an off-road 

vehicle using different track types and wheels?

Engineering and Coding Inquiries:
 How do you design a sustainable  off-road  vehicle for mineral and land 

exploration  for  surface process evidence gathering?
 What type special wheels or tracks are used for greater traction when 

exploring  landforms? 
 How do  you program vehicle to signal whenever it is in a landslide prone 

land/terrain?
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Challenge 2: Robotics and Coding with Blockly

Introduction to the Challenge
Parent explains the basic concepts of robotics and its relevance in real life scenarios (i.e. Use of coding and AI in special purpose machines and vehicles). 
Parent explains that robotics is the science behind our favorite machines (i.e. advanced type vehicles and machines with special purpose) and includes 
designing, coding, manufacturing, and operating the robots. The Learners are introduced to the basic codes that is used to trigger alarms and automatic 
reactions. Parent guides the Learners in making connections between robots and the computer programs that give them instructions. 

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 guided game quests.

Guided Game Quest Activity (30 minutes)
Robotics Blockly Coding Quests: 
1. Learners complete the guided robotics and coding quests inside the game.
2. Scaffolded game quests teach Learners the following skills as they debug and repair a broken robot
▪ Basics of coding & Block Code
▪ Explain what coding is 
▪ Explain commands, sequencing, and basic coding terms like program, run and debug.
▪ Identify parts of the coding user interface (UI): commands, scripts area, stage
▪ Connect/fix Block Codes in a robot/machines
▪ Explain and validate the importance of sequencing codes and pattern recognition to create algorithms
▪ Introduce and emphasize the concept of debugging
▪ Using simple events and triggers 

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 thinking and reasoning, including material uses and reasoning in relation to functionality
3. Time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Badges earned competing the guided quests
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Challenge 3: Prototyping, testing and refining

Introduction to the Challenge
Parent guides Learners in identifying motor parts that have greater traction and are more useful in rough road land explorations (i.e. solar panels for 
sustainability). Based on their design plan from Challenge 1, Learners can now start prototyping within the game. They should be able to explain the 
functionality of each part, specifically the tracks used for the off-road vehicle and how it affects the movement and speed through gravity and friction. 
Learners also test and refine the vehicle's speed and efficiency by:

▪ Comparing different wheels/tracks use for the vehicle and computing its average speed in each distance
▪ Debug and fix codes for a specific purpose (i.e. automate beeping sounds when in moving on rough roads)

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. Learners are tasked with using the games’ Builder Tool to construct an off-road vehicle which has features that signals its driver in the ff.:
a. When vehicle is approaching high altitude and or rougher roads
b. When vehicle detects possible mining spot for minerals or electricity sources

2. The vehicle design should include important components e.g. camera - for recognition, locomotion unit, battery, engine, camera, solar panels, data 
link, lights, antenna.

3. The vehicle should also be constructed with appropriate parts and materials to make it useful for rough roads and difficult roads for electricity 
generation, mineral exploration and evidence/data gathering

4. Ideally, the vehicle should have features that can go through steeper and rougher roads (i.e. wheels that have greater traction) during exploration 
using appropriate parts found in the builder tool.

5. Learners can also use the Painter Tool to add a color scheme to their vehicle for personality. 

Teaching, Learning & Assessment



Challenge 3: Prototyping, testing and refining (continued)
Refining the Prototype: 

1. Learners add Block Code to the vehicle to improve its functionality.
2. Learners use the following to evolve the vehicle’s AI or Automatic functions: Loop condition, If conditions, If Press conditions(IF/ELSE 

Statements), Motion codes, and Action codes.
3. The code design for the vehicle’s  AI should enable the following:

a. Activate the remote control the in-game camera for taking photos
b. Make the robot play a "beep" sound while it is moving
c. Install lights and sensors, then enable night vision

4. The  code can be tested using the 'Play' icon in the Blockly coding environment.
5. Learners can compare and test  efficiency and speed  by:

a. Identifying a specific area to test and run the vehicle
b. Identifying and giving an estimated distance from the area
c. Test driving the vehicle, and recording the speed of the vehicle with different track/wheel types using an actual timer
d. Computing and comparing the speed using the formula speed is equal to the distance over time (v=d/t)

6. Learners can also use the Painter Tool refine/finalize the color scheme to their vehicle

Exploration and Documentation using Game Camera and Mission Journal
1. Using the in-game camera, Learner should take photos and learn about adjusting zoom for a perfect shot, close-up for great detail, mid-shot to 

capture the subject when they want a mix of detail, they get in a close-up showing more of the character/subject.
2. If the Learners zoom out further to capture the character and more of their environment, that’s called a full shot.
3. Using the game’s Mission Journal Learners should describe and explain the ff.:

○ Features of their vehicle and how they operate through friction and gravity
○ Present and describe and compare the speed of each tested vehicle depending on the tracks used

4. Learners should add notes on their journal describing how their machine design benefits the economy through sustainable equipment for 
exploration. 

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 thinking and reasoning, including material uses and reasoning in relation to functionality
3. Creativity, time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Engineering approach, including aspect, construction, and other considerations that the Learner should describe/explain
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Challenge 4: Project Finalization
Introduction to the Challenge
Parent explains the economical and environmental impact of having a sustainable eco-friendly off-road vehicles for land exploration. Parent highlights the 
importance of understanding the technology used and data needed to locate possible areas for electricity generation. 

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 using game to finalize their designs/project.

Game Sandbox Activity (30 minutes)
Final Project 
1. Use the Builder tool and the Block Code to make any final improvements/upgrades to their vehicles.
2. Learners should finalize any additional design and codes in making their vehicle to function efficiently and effectively.

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 and presentation about their project.
▪ With their project complete, Learners should write captions for each photo taken using the mission journal
▪ They should explain and highlight the functionality of their vehicle.
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 thinking and reasoning, including material uses and reasoning in relation to functionality
3. Creativity, time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Engineering approach, including aspect, construction, and other considerations that the Learner should describe/explain
6. And specifically for Challenge 4:

▪ Final project design, including all components based on their own merit
▪ Comparison of design changes (i.e.  tracks/wheels changes)
▪ Explaining how their AI works to signal the driver, and describing the different parts of their program and what each does
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Challenge 5: Presentation and Reflection 

Introduction to the Challenge
Parent asks the Learners to present their work in class  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:

a. Organize and name photos by different features, ex. wheel type used for exploration (include a description of speed), technologies attached for 
data gathering and forecasting, include the description of data and features that needs to be gathered

b. Present a written explanation and comparison of types of rocks and soil, how they are a basis for forecasting landslides
3. For example, some questions Learners might be asked to answer in their photo essay and presentation, may include:

 What are the impacts to the environment of generating electricity from natural resources, such as minerals from land?
 What are human processes that affect the uneven distribution or the earth’s mineral resources?
 How can your vehicle possibly help in locating potential areas for electricity generation?
 How do you design a sustainable  off-road  vehicle for mineral and land exploration for surface process evidence gathering?
 What type special wheels or tracks are used for greater traction when exploring landforms? 
 How do  you design a vehicle to signal whenever it is in a landslide prone land/terrain?
 How do you infer the effects of friction by comparing the speed of an off-road vehicle using different track types and wheels?
 How do you describe the efficiency of your vehicle by contrasting speed of selected tracks/wheel type from the others?
 What environmental conditions did you design your vehicle for? 
 What were your major design considerations and why? What materials did you use and why?
 What sensors did you use on your vehicle and why?
 What kind of data would you collect using the sensors?
 How did you paint your vehicle and why did you choose the color scheme?
 What kind of AI did you create in block code, what did it do to enhance the vehicle’s usefulness? 
 What else would you have done, or do differently if you had more time?

Assessment: Post-test about electricity and electrical devices (10 minutes)

Final Assessment
1. Photo essay 
2. Post-test 
3. Previous assessments made during the other Challenges
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From Us to You!

▪ Ever wondered how mineral explorations really work? READ HERE

▪ Discover the types of mineral explorations. READ HERE

▪ Explore how to unlock the resource potential of undiscovered mineral deposits. READ HERE

 Check out this cool exploration vehicles for more ideas. READ

▪ Learn more about mining vehicles used throughout the time. READ HERE

▪ Here are some trends and technology for mineral exploration. READ HERE

▪ Learn about the physics of Off-Roading. READ HERE

Other Multimedia Resources

▪ Find out more about the mineral and metal exploration. WATCH HERE

▪ Check out and take inspiration from these innovative and cool vehicles for off-roads. WATCH HERE

▪ Explore about off-road vehicle designs. WATCH HERE

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://www.sciencedirect.com/topics/earth-and-planetary-sciences/mineral-exploration
https://newpacificmetals.com/mining-101/types-of-mineral-exploration
https://phys.org/news/2019-02-resource-potential-undiscovered-mineral-deposits.html
https://www.redbull.com/int-en/the-best-adventure-vehicles-of-all-time
https://newagemetals.com/mineral-exploration-a-short-guide-to-understanding-the-process/
https://im-mining.com/2013/02/01/mineral-exploration-trends-technology/
https://adventure.howstuffworks.com/outdoor-activities/off-roading/off-roading1.htm
https://www.youtube.com/watch?v=v4VTMxdlq0M
https://www.youtube.com/watch?v=C5yBl07i7LE
https://www.youtube.com/watch?v=u7dOq_ykF5U
http://www.edu.gov.on.ca/eng/curriculum/elementary/scientec18currb.pdf
mailto:education@steamcraftedu.com
https://support.steamcraftedu.com/


Arts & Mathematics
Learning Outcomes
Construct and describe different solid figures, represent quantities 
in real life situations using algebraic expression and equation and 
solve problems involving average rate and speed.; Take photos in 
game using the game camera and learn about basic photography
Standards: Measurements
1. How do you infer the effects of friction by comparing the speed 

of an off-road vehicle using different track types and wheels ?
▪ Calculate average speed based on the given estimated distance 

and time
▪ Understand the use of solar panels and how energy is 

transformed
▪ Calculates speed, distance and time based on in-game machine 

representations
▪ Take photos of the vehicle and present the different parts and 

how it is affected by friction and gravity

Coding & Robotics
STEAM Curriculum  Code : TC1.3 | TC1.6 | TC1.8 | TC2.4
Learning Outcomes 
Create an algorithm for a complex machine (i.e. vehicles with 
specific functions and purpose) to follow; program a vehicle to 
respond to external and internal changes (triggers) & automate AI 
behaviors
Standards: Basics of Coding and Block Code, Simple Events & 
Triggers
1. How do  you program a vehicle to signal whenever it is in a 

landslide prone land/terrain?
▪ Program a Robot to respond to external or internal changes 

(Triggers)

Outcomes and Content

Science
Curriculum Content Code : TOC: Grades 1-8/Science/p. 118
STEAM Curriculum  Code : SP1.1 | SP1.2 | SP1.3 | TP1.1 | TP 1.2
Learning Outcomes
Assess the short- and long-term environmental effects of the different ways in which 
electricity is generated, including the effect of each method on natural resources and living 
things in the environment 
Standards: Electricity and Electrical Devices
1. What are the impacts to the environment of generating electricity from natural 

resources, such as minerals from land?
2. What are human processes that affect the uneven distribution or the earth’s mineral 

resources?
3. How can your vehicle possibly help in forecasting surface processes specifically mineral 

deposits?
▪ Evaluate the impact of the use of electricity on both the way we live and the environment
▪ Describe ways in which the use of electricity by society, including the amount of electrical 

energy used, has changed over time 
▪ Explain how mineral resources are limited and typically non-renewable, and how their 

distributions are significantly changing as a result of removal by humans

Engineering & Technology
STEAM Curriculum  Code : EN1.1 | EN1.2| ED1.1 | ES1.3
Learning Outcomes 
Identify and use materials to make an off-road vehicle, and selects appropriate materials to 
meet the purpose of an off-road land exploration
Standards: Design Process for Innovation & Simple & Complex Machines
1. How do you design a sustainable off-road vehicle for mineral and land exploration  for 

surface process evidence gathering?
2. What type special wheels or tracks are used for greater traction when exploring  

landforms? 
 Build, modify and upgrade a vehicle according to its purpose and use
 Explain the purpose of each features of the vehicle relating to categorization of land/soil 

based on properties and steepness of slopes   

Appendix: Outcomes & Curriculum Codes
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