
Earth and Space Systems
Space
Planeteers Game-based Learning Platform
Science and Technology, Arts, Math and Engineering

Email: education@steamcraftedu.com



Subject: 
Science, Technology, English, Arts and Math

Duration: 
1 week (50 minutes/day)

Syllabus Mapping: 
 Earth and Space
 Elements of Design
 Geometry
 Design Process for 

Innovation
 Making
 Coding and 

Robotics

Inquiry and Focus Questions: 

Driving Question:
How do you design a robot to survey the Moon and collect data about its environmental 

conditions?

Science Inquiries: 
 How can we represent the vastness of the solar system and compare objects as large as 

planets and moons?
 How do you use technology to help in gathering data from the universe and the solar system?

Engineering, Technology and Coding Inquiries:
 How can robots help with important tasks? 
 How can robots function according to its intended purpose? 
 What types of materials are used for making a robot?
 How does your robot react to different environmental conditions?

Arts and Mathematics:
 What shapes should be used to create useful products to design an explorer robot?

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 earth and the solar system. 
Learners use an individual inquiry-based approach to explore solutions to 
a multi-layered real-world question, while utilizing technology. They are 
introduced to the basic concepts of robotics and coding such as robot 
design and construction, and to basic programming. They experiment with 
several in-game tasks to design an explorer robot that can help in 
collecting data from the moon. 

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 identifies and explains the components of the solar system. As part of the project-based Challenge, the Parent emphasizes the need to 
analyze and interpret data from Earth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar 
system objects. Learners are then tasked with researching about industrial robot designs, parts of a robot, and how robots help human survey terrains or 
places unreachable by human (i.e high altitude areas, extreme environment, space, etc.). As part of the research, Learners also learn about the basic 
concepts of robotics and its relevance to our daily lives.
Assessment: Quiz about Space (10 minutes)

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

Begins with a discussion about the Moon, particularly the exploration opportunities for technical innovations and application and utilization of new 
resources. 
Parent says, “According to NASA, exploration of the Moon is a global undertaking. It offers a shared challenge that requires investment by many nations. 
Success in our journey to the Moon and beyond requires the preparation and involvement of planetary scientists, engineers, medical researchers, 
physicists, chemists, mathematicians, mechanics, materials scientists, architects, doctors, communications and safety specialists, computer programmers, 
and many others.” Parent explains that to help in space exploratins, robots are deployed to support human tasks, explore remote locations, and gather 
information in potentially hazardous regions. Robotics is the science behind our favourite machines and includes designing, coding, manufacturing, and 
operating robots.

Parent poses driving questions for the Learners to investigate and discover possible solutions:
Q. How do you design a Robot to survey the moon and collect data about its environmental conditions?

Science Inquiries: 
 How can we represent the vastness of the solar system and compare 

objects as large as planets and moons?
 How do you use technology to help in gathering data from the universe 

and the solar system?

Arts and Mathematics Inquiries:
 What shapes should be used to create useful products to design an 

explorer robot?

Engineering, Technology and Coding Inquiries:
 How can robots help with important tasks? 
 How can robots function according to its intended purpose? 
 What types of materials are used for making a robot?
 How does your robot react to different environmental 

conditions?

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 groups research robots, the essential parts of a robot, industrial robots and space exploration robots.
 Learners should investigate the conditions on the Moon and about the Moon Rover robot.
 Learners research Artificial Intelligence and its importance in robotics, including how it gives robots personality. 

 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. Quiz on Space
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 Inquiries: 
 How can we represent the vastness of the solar system and compare 

objects as large as planets and moons?
 How do you use technology to help in gathering data from the universe 

and the solar system?

Arts and Mathematics Inquiries:
 What shapes should be used to create useful products to design an 

explorer robot?

Engineering, Technology and Coding Inquiries:
 How can robots help with important tasks? 
 How can robots function according to its intended purpose? 
 What types of materials are used for making a robot?
 How does your robot react to different environmental 

conditions?

Teaching, Learning & Assessment



Challenge 2: Introduction to Robotics & Coding with Blockly**

Introduction to the Challenge
Parent guides Learners in making connections between robots and the computer programs that give them instructions. 
Learners learn about AI, and how it gives robots the ability to make decisions based on different variables or choices.

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 the Challenge activity. 

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
 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 properties
3. Time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Badges earned competing the guided quests

Teaching, Learning & Assessment



Challenge 3: Prototyping the Explorer Robot

Introduction to the Challenge
Parent guides the Learners in identifying  parts of a robot in order to build an Explorer Robot.  Based on their design plan from Challenge 1, and                    
the skills developed in Challenge 2, Learners can begin a robot prototype using the games Builder Tool. They should be able to explain appropriate      
materials and design consideration used in making the robot sturdy for long missions and planetary exploration. 

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)
Prototype: 
1. Learners are tasked with using the games’ Builder Tool to construct an Explorer Robot. 
2. The robot design should include important components 

 e.g. locomotion unit, battery, engine, camera, solar panels, data link, lights, antenna.
3. The robot should also be constructed using appropriate materials to make it 'sturdy' for land exploration. 
4. Building blocks should include a variety of geometric shapes and materials including metal, carbon fibre etc.
5. Ideally, the robot should be remote controllable using the games’ Block Coding Tool.
6. Learners can also use the Painter Tool to add a color scheme to their robot

 Learners should consider camouflage versus heat protective qualities of colors

Documentation using Game Camera: 
 Learners should take pictures of their prototype 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 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 properties
3. Time management, collaboration, problem-solving skills
4. Engineering approach, construction, and other considerations that the Learner should describe/explain
5. Logical and computational thinking

Teaching, Learning & Assessment



Challenge 4: Testing and Refining the Robot’s AI and Project Finalization

Introduction to the Challenge
Parent explains that coding allows people to give computers instructions using programming languages. The Learners make connections                     
between robotics and coding and how these make machines or robots useful. Learners understand that coding a robot gives it a form of Artificial 
Intelligence and allows it to make different decisions based on different variables. Learners test and refine their robot with a focus on AI. 

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)
Refining the Prototype: 
1. Learners add Block Code to the Explorer Robot to improve its functionality.
2. Learners use the following to evolve the Robots AI: Loop condition, If conditions, If Press conditions, Motion codes, and Action codes.
3. The code design for the robot AI should enable the following:

 Activate the remote control
 Make the robot play a "beep" sound while it is moving
 The camera focus should be able to switch between the player's avatar and robot’s view
 Activate the in-game camera for taking photos of the world

4. The  code can be tested using the 'Play' icon in the Blockly coding environment.
5. Learners can also use the Painter Tool refine/finalize the color scheme to their robot.

Documentation using Game Camera 
 Learners should take pictures of their finished robot at different angles and in action.

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 properties
3. Time management, collaboration, problem-solving skills
4. Engineering approach, construction, and other considerations that the Learner should describe/explain
5. And specifically for Challenge 4 

 Final project design, including all components based on their own merit 
 Explaining changes and modifications to their prototype and why they made them
 Explaining how their AI works to control the robot, and describing the different parts of their program and what each does

Teaching, Learning & Assessment



Challenge 5: Presentation and Reflection 

Introduction to the Challenge
Parent asks the Learners to write about their project, their explorer robot design, and design thinking 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 do you use technology to help in gathering data from the universe and the solar system?
 How can we represent the vastness of the solar system and compare objects as large as planets and moons?
 How can robots help with important tasks? 
 How can robots function according to its intended purpose? 
 How does your robot react to different environmental conditions?
 What environmental conditions did you design your robot for?
 What we the major design considerations and why? What materials did you use and why?
 How many different geometric shapes did you use in your robot design? And can you name them all?
 What form of locomotion did you use and why did you choose it? 
 What kind of power source did you use and how long would it last?
 What sensors did you including on your robot and why?
 What kind of data would you collect using the sensors?
 How did you paint your robot 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 robot’s usefulness? 
 What else would you have done, or do differently if you had more time?

Assessment: Post-test about Space (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!

 Read more about parts of a robot. READ
 Learn more about how robots make our lives easier and how they are revolutionizing the industry. READ
 Learn more about Artificial Intelligence. READ
 Every wondered why there's a need to go to the moon again? READ

Other Multimedia Resources

 Find out why NASA is going back to the Moon? WATCH
 Check out this easy-to-make Walking Robot which can be adopted for a fun and interesting STEAM project with                                   

Engineering and Technology.  WATCH
 Read more about how schools are pushing to teach coding in the classroom. WATCH
 Learn more about how to get kids hooked on coding.  WATCH

Other Reference Material

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

Planeteers Robotics Fun Facts

 Arms, sensors, and wheels, oh my! Robots can have them all. A robot has four essential characteristics: sensing, 
movement, energy, and intelligence. Artificial Intelligence (AI)” comes from instructions sorted in the robot’s central 
processing unit or CPU.

 Robots that can function on their own are called ‘autonomous’ and are very useful  in remote exploring, space flight, and 
even dangerous missions! Advanced autonomous robots have lots of sensors and an AI system can learn from the 
environment, experience, and build on what it can do.

 So basically, “Us, robots, ask a lot of questions! The CONDITION is the response to those questions. If the response is YES, 
the condition is TRUE. If the response is not a yes, the condition is FALSE and the program will not do anything. IF 
statements like this are a called CONTROL STRUCTURES because they control the flow of a program. Cool Huh!”

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/what-robots-are-used-today-12745877.html
https://www.robotics.org/content-detail.cfm/Industrial-Robotics-Industry-Insights/Robot-Design-Integrated-Controls-and-Software-Architectures-of-Industrial-Robots/content_id/3909
https://science.howstuffworks.com/robot6.htm
https://www.forbes.com/sites/jamiecartereurope/2019/07/20/we-choose-to-go-to-the-moon-again-the-scientific-reasons-why-humans-must-return-to-lunar-surface/#1e0b67e8425d
https://www.youtube.com/watch?v=iEGj9V22rOg
https://www.youtube.com/watch?v=5Y8nKhuK8O4&list=PLMq86FNXsubKnxTNVM3jtbYMCPDufuZFk&index=7
https://www.youtube.com/watch?v=YqHUKsGqUeo
https://www.youtube.com/watch?v=MOYDmWfdmSA
http://www.edu.gov.on.ca/eng/curriculum/elementary/scientec18currb.pdf
mailto:education@steamcraftedu.com
https://support.steamcraftedu.com/


Arts & Mathematics 
Curriculum Content Code: MP.1 |  MP.2  | 6.G
Learning Outcomes
Construct 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
1. What shapes should be used to create useful products to design an 

explorer robot?
 Demonstrate understanding of lines, shapes, and space; and the principles 

of rhythm and balance through balance of design
 Visualize, name, and describe polygons with 5 or more sides
 Construct polygons, circles, and solid figures

Coding & Robotics
STEAM Curriculum  Code : TC1.1|TC1.3
Learning Outcomes 
Create an algorithm for a complex machine, e.g robot with specific functions 
and purpose; programs a robot to respond to external and internal changes 
(Triggers)
Standards: Basics of Coding and Block Code, Simple Events & Triggers
1. How can robots function according to its intended purpose? 
2. What types of materials are used for making a robot?
3. How does your robot react to different environmental conditions?
 Identify parts of a robots
 Design and build real world projects/products
▪ Understand the different uses for robots 
▪ Understand the concept of Artificial intelligence (AI)
▪ Understand how programming is used to give robots instructions
▪ Create a sequence of steps (an algorithm) for a robot to follow
▪ Program a Robot to respond to external or internal changes (Triggers)

Outcomes and Content
Science
Curriculum Content Code : TOC: Grades 1-8/Science/p. 121
STEAM Curriculum  Code : SP1.1 | SP1.2 | SP1.3 | TP1.1 | TP 1.2
Learning Outcomes
Assess the impact of space exploration on society and the environment
Standards: Space
1. How can we represent the vastness of space and compare objects as large as 

planets and moons?
2. How do you use technology to help in gathering data from the universe and the 

solar system?
 Investigate characteristics of the systems of which the earth is a part and the 

relationship between the earth, the sun, and the moon
 Identify the technological tools and devices needed for space exploration
 Develop and use a model to describe the role of gravity in the motions within 
galaxies and the solar system 
 Identify components of the solar system, including the sun, the earth, and other 

planets, natural satellites, comets, asteroids, and meteoroids, and describe their 
physical characteristics in qualitative term

Engineering & Technology
Curriculum Content Code: MS-ETS1-1 | MS-ETS1-2 | MS-ETS1-3
STEAM Curriculum Code: ED 1.1 | ED 1.2
Learning Outcomes
Use different materials to make a robot, and select appropriate materials 
to meet the robot’s design need
Standards: Design Process for Innovation
1. How can robots help with important tasks? 
▪ Build, modify and upgrade a robot for a specific function or purpose
▪ Discuss functions of the robot in relation to gathering relevant data in the 

universe and solar system
▪ Explain the purpose of simple machines and the common types

Appendix: Outcomes & Curriculum Codes
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