
Earth & Space Sciences– Geosphere
Surface processes

Grade 6 Unit of Inquiry – Quarter 4
Planeteers Game-based Learning Platform
Science and Technology, Arts, Math and Engineering

Prepared by STEAM Craft Edu for Department of Education - California

Email: education@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 : MS-ESS3-1 | MS-ESS2-2
STEAM Curriculum  Code : SP1.1 | SP1.2 | SP1.3 | TP1.1 | TP 1.2
Learning Outcomes
Construct a scientific explanation based on evidence for how uneven distributions of 
Earth’s mineral, energy, and groundwater resources are the result of past and 
current geoscience processes 
Standards: Surface Processes
1. What are  human processes that affect the uneven distribution or the earth’s 

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

landslides?
▪ Explain how mineral resources are limited and typically non-renewable, and how 

their distributions are significantly changing as a result of removal by humans?
▪ Describe human processes that affect the uneven distribution of the earth’s 

surface
▪ Describe characteristics of the different types of rocks and patterns as a basis for 

forecasting erosion hazards

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   



Grade:

6

Subject: 
Science, Technology, 
English, Arts and Math

Duration: 
1 week (50 minutes/day)

Syllabus Mapping: 
▪ Earth & Space
▪ Art Processes
▪ Algebra and Measurement
▪ Design Process for 

Innovation, and Making
▪ Coding and Robotics

Learning across the Curriculum:

Cross-curriculum priority
▪ Sustainability
▪ Environmental Awareness
▪ Technology

General Capabilities 
▪ Teamwork & Collaboration
▪ Critical & Creative Thinking
▪ ICT Capability
▪ Numeracy
▪ Literacy
▪ Community Awareness

Outcomes: 
MS-ESS3-1 | MS-ESS2-2 | EN1.1 | EN1.2 | ED1.1 | ES1.3

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 earth and space. 
Students use an individual inquiry-based approach to explore solutions to a multi-layered real-world 
question, while utilizing the use of technology. Students experiment and learn about how the 
geosphere and surface processes that affects and is affected by humans. Students experiment with 
different in-game materials and explore different terrains to test and refine the effectiveness of 
materials used while inferring  the characteristics of the different types of rock as a basis in forecasting 
future catastrophic events. They analyze  and learn about the uneven distributions of minerals and 
resources as a result from surface processes. 

Unit Summary

Driving Question:
The earth's surface changes overtime due to uneven distribution and removal of minerals by humans 
that can cause catastrophic events i.e. erosion hazards. How will you create an off road vehicle that can 
help in balanced mineral exploration and help forecast future catastrophic events?

Science Inquiries:
▪ 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 landslides?

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?



Teaching, Learning & Assessment Activities

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

Lesson 1: Project Orientation and Research

Summary: Teacher discusses about surface process and how human factors affect the uneven distribution of minerals, and how these eventually can become the 
cause of catastrophic events i.e. landslides. As part of the project based lesson, students are tasked with researching technologies that help  explore and discover 
the earth’s rich minerals and resources, identify natural resources and forecast catastrophic events. As part of their research, students also learn more about 
different technologies used in energy transformation, and sustainable eco-friendly vehicles.

Assessment: Quiz about Surface processes (10 minutes)

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

Begins with a discussion about surface processes and how it affects the uneven distribution of the earth’s minerals and resources and how humans depend on these 
resources. 

Teacher says, “Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources, but the uneven distributions of the resources  can 
greatly cause positive as well as negative effects to humans i.e. natural hazards. However, natural hazards can be predicted through the use of data and 
technology.

Teacher poses driving questions  for the students to investigate and discover possible solutions:

Driving Q. The earth's surface changes overtime due to uneven distribution and removal of minerals by humans that can cause catastrophic events i.e. erosion 
hazards. How will you create an off road vehicle that can help in balanced mineral and land exploration and help forecast future catastrophic events?

Science Inquiries: 
▪ 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 landslides?

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, 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 vehicle to signal whenever it is in a landslide prone 

land/terrain?



Lesson 1: Project Orientation and Research (Continued)

Project Orientation  (5 minutes)

▪ Teacher introduces the project and relates it to the discussion outcomes

▪ Teacher divides the class in research groups (recommend 4-6)

▪ Provides project guide and overview of the timeline of activities and assessments to students (organized by lesson)

Research and Design Journal  (20 minutes) 

▪ Student 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 and forecast catastrophic events.

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

** If teachers run out of time in the lesson to meaningfully allocate time for this exercise, students can be given the design plan during extra time. 

Lesson 1 Assessment Ideas
Teachers should consider different assessment options throughout the project phases, including for example:
1. Quiz on Surface processes 
2. Quality of student research and project journal
3. Design assessment and reasoning, problem solving
4. Group skills, time management, collaboration
5. Project works (later lessons)
6. Photo Essay (later lessons)

Science Inquiries: 
▪ 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 landslides?

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, 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 vehicle to signal whenever it is in a landslide prone 

land/terrain?



Lesson 2: Robotics and Coding with Blockly

Introduction to the Lesson
Teacher 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). 
Teacher explains that robotics is the science behind our favourite machines (e.i. advanced type vehicles and machines with special purpose) and includes 
designing, coding, manufacturing, and operating the robots. The students are introduced to the basic codes that is used to trigger alarms and automatic 
reactions. Teacher guides the students in making connections between robots and the computer programs that give them instructions. 

Teacher-Led Unplugged Activity (10 minutes)
▪ Teacher gives an overview of lesson goals, and reiterates the driving question.
▪ Teacher gives students the opportunity to ask questions before beginning their guided game quests.

Guided Game Quest Activity (30 minutes)
Robotics Blockly Coding Quests: 
1. Students complete the guided robotics and coding quests inside the game 
2. Scaffolded game quests teach students 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 

Lesson 2 Assessment Ideas
Teachers should consider different assessment options throughout the project phases, including for example:
1. Quality of student 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



Lesson 3: Prototyping, testing and refining

Introduction to the Lesson
Teacher guides students in identifying motor parts that have greater traction and are more useful in rough road land explorations (ie. solar panels for 
sustainability). Based on their design plan from lesson 1, students 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. 
Students 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 a given distance
▪ Debug and fix codes for a specific purpose (e.i. automate beeping sounds when in moving on rough roads)

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

Game Sandbox Activity (30 minutes)

Prototype:

1. Students 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

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 mineral 

exploration and evidence/data gathering

4. Ideally, the vehicle should have features that can go through steeper and rougher roads (e.i. wheels that have greater traction) during exploration 

using appropriate parts found in the builder tool.

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



Lesson 3: Prototyping, testing and refining (continued)

Refining the Prototype: 

1. Students add Block Code to the vehicle to improve its functionality.

2. Students 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. Students 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. Students 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, student 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 students 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 students 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 the each tested vehicle depending on the tracks used

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

Lesson 3 Assessment Ideas
Teachers should consider different assessment options throughout the project phases, including for example:
1. Quality of student research and project journal
2. Design assessment and reasoning, including material uses and reasoning in relation to functionality, friction and gravitation.
3. Creativity, time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Engineering approach, including aspect, construction, and other considerations that the student should describe/explain



Lesson 4: Project Finalization

Introduction to the Lesson
Teacher explains the economical and environmental impact of having a sustainable eco-friendly off road vehicles for land exploration. Teacher highlights the 
importance of understanding the technology used and data needed to identify patterns to forecast catastrophic events (i.e. types of rock/soil & patterns). The 
students make connections between the ff.:
▪ Types rocks, its patterns and cycles as the reason for landslides
▪ Robotics and coding and how these machines benefit humans in easily forecasting catastrophic events

Teacher-Led Unplugged Activity (10 minutes)
▪ Teacher gives an overview of lesson goals, and reiterates the driving question.
▪ Teacher gives students 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. Students should finalize any additional design and codes in making their vehicle to function efficiently and effectively.

Documentation using Game Camera 
▪ Students should take photos to illustrate and record their final designs.
▪ Later, in lesson 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, students should write captions for each photo taken using the mission journal
▪ They should explain and highlight the functionality of their vehicle specifically on what features can be used to identify rock & soil  types

Lesson 4 Assessment Ideas
Teachers should consider different assessment options throughout the project phases, including for example:
1. Quality of student research and project journal
2. Design assessment and reasoning, including material uses and reasoning in relation to functionality and its benefit to the community
3. Creativity, time management, collaboration, problem-solving skills
4. Logical and computational thinking
5. Engineering approach, including aspect, construction, and other considerations that the student should describe/explain
6. And specifically for Lesson 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



Lesson 5: Presentation and Reflection 

Introduction to the Lesson
Teacher asks the students 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, students finalize their photo essay about the project. 
2. In the photo essay students, 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 students might be asked to answer in their photo essay and presentation, may include:

▪ 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 landslides?
▪ 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 Surface processes (10 minutes)

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



Teacher Handy Links and Resources

From Us to You!

▪ Read more about Geosphere and the human factors that affect the uneven distribution of the earths minerals. READ

▪ Check out this cool exploration vehicles for more ideas. READ

▪ Learn about the different types of rocks. READ

▪ Read about the uneven distribution of Natural resources, Geo Science Processes. READ

Other Multimedia Resources

▪ Check  out this Real-time Landslide Monitoring System. WATCH

▪ Integrating Different Methods for Landslide Monitoring. WATCH

▪ Watch this cool video on Weathering, Erosion and Deposition. WATCH

Other References:
▪ 2016 Science Framework for California Public Schools (Kindergarten Through Gade 12)

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

Please feel free to contact the STEAM Craft Edu team for any inquiries or support needs

Email: education@steamcraftedu.com

https://pubs.geoscienceworld.org/geosphere/article-lookup/2/3/113
https://www.redbull.com/int-en/the-best-adventure-vehicles-of-all-time
https://www.zmescience.com/science/geology/types-of-rock/
https://prezi.com/af2reqrzehpw/uneven-distribution-of-natural-resources/
https://youtu.be/UXJyDHrgaeM
https://www.youtube.com/watch?v=FltmDxQcPuk
https://www.youtube.com/watch?v=KloyC-vjKwI
https://www.cde.ca.gov/ci/sc/cf/documents/scifwchapter6.pdf

