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Welcome to STEMQuest

This book helps learners build broad general knowledge through connected STEM ideas. It is
designed for independent exploration, family learning, clubs, classrooms, and the RoboVerse
STEMQuest program.

How to use this book

For each chapter: read the big idea, learn key concepts, discuss the Quest Questions,
complete the mini challenge, and answer the Knowledge Check. Keep a STEM journal for
sketches, measurements, new vocabulary, and questions.

The STEMQuest Learning Cycle

QUESTION DISCOVER CONNECT CHALLENGE EXPLAIN

Ask what matters Gather evidence Link STEM ideas Test a solution Share what you know

Contents
. What Is STEM?

. The Living World

. Matter and Materials

. Forces, Motion, and Waves
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CHAPTER 1

What Is STEM?

BIG IDEA
STEM is a connected way of understanding the world and solving problems.

Key Concepts

Science asks questions about nature and uses observations and evidence.
Technology includes tools and systems people create to meet needs.
Engineering uses a design process to build, test, and improve solutions.
Mathematics helps us measure, recognize patterns, compare, and reason.

Quest Questions
* Why does a paper airplane fly?
* How could we keep an ice cube from melting?

* Which data would help us choose the safest bridge design?

MINI CHALLENGE
Choose an everyday object. Identify the science, technology, engineering, and
mathematics that helped make it possible.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to what is stem?.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 2

The Living World

BIG IDEA
Living things are organized, use energy, respond to their environment, grow, and
reproduce.

Key Concepts

Cells are the basic units of life.

Ecosystems connect organisms with air, water, soil, sunlight, and one another.
Adaptations are inherited features that help organisms survive and reproduce.
Biodiversity is the variety of life and supports resilient ecosystems.

Quest Questions

* Why do desert plants store water?
* What happens when one species disappears from a food web?

* How are structure and function connected in living things?

MINI CHALLENGE
Draw a local food web with at least five organisms. Use arrows to show how energy moves.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to the living world.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 3

Matter and Materials

BIG IDEA
Matter has mass and takes up space. Its properties help us decide how to use it.

Key Concepts

States of matter include solids, liquids, gases, and plasma.

Atoms are tiny building blocks made of protons, neutrons, and electrons.
Physical change changes form without creating a new substance.

Chemical change rearranges atoms and creates new substances.

Quest Questions

* Why does metal feel colder than wood?
* How can density help predict floating?

* What evidence suggests a chemical reaction occurred?

MINI CHALLENGE
Test three materials for strength, flexibility, water resistance, and insulation. Recommend
one for a lunch container.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to matter and materials.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 4

Forces, Motion, and Waves

BIG IDEA
Forces change motion. Waves transfer energy from one place to another.

Key Concepts

Force is a push or pull measured in newtons.
Speed equals distance divided by time.

Gravity attracts masses toward one another.

Waves have amplitude, wavelength, and frequency.

Quest Questions

* How does friction help and hinder motion?
* Why do seat belts reduce injury?

* How do sound and light carry information?

MINI CHALLENGE
Build a ramp test. Change one variable, measure travel distance, and explain the pattern.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to forces, motion, and waves.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 5

Earth, Climate, and Space

BIG IDEA
Earth is a dynamic system within a vast universe.

Key Concepts

Rock cycle changes rocks among igneous, sedimentary, and metamorphic forms.
Weather describes short-term atmospheric conditions.

Climate describes long-term patterns.

Solar system includes the Sun and objects bound to it by gravity.

Quest Questions

* What drives the water cycle?
* How is climate evidence different from daily weather?

* Why do planets orbit the Sun?

MINI CHALLENGE
Create a model showing how energy from the Sun moves through Earth systems.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to earth, climate, and space.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 6

Numbers in the Real World

BIG IDEA
Mathematics turns observations into quantities, comparisons, patterns, and predictions.

Key Concepts

Ratio compares two quantities.

Percent means parts per hundred.

Scale represents large or small objects proportionally.
Estimation checks whether an answer is reasonable.

Quest Questions

e When is an estimate more useful than an exact answer?
* How can unit conversion prevent mistakes?

* Why must graphs use honest scales?

MINI CHALLENGE
Plan a small garden to scale. Calculate area, perimeter, seed spacing, and an estimated
cost.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to numbers in the real world.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 7

Patterns, Logic, and Data

BIG IDEA
Data becomes useful when it is collected fairly, organized clearly, and interpreted carefully.

Key Concepts

Variable is a factor that can change.

Mean is the arithmetic average.

Median is the middle value when data is ordered.
Probability describes how likely an event is.

Quest Questions

* Does correlation prove causation?
* How can a sample create bias?

* Which graph best communicates each kind of data?

MINI CHALLENGE
Survey at least ten people on a simple question. Graph the results and explain one
limitation.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to patterns, logic, and data.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 8

Machines and Inventions

BIG IDEA
Machines change the size or direction of a force, often trading force for distance.

Key Concepts

Simple machines include levers, wheels and axles, pulleys, inclined planes, wedges, and
screws.

Mechanical compares output force with input force.

advantage

Prototype is an early model used for learning.

Constraint is a limit such as time, cost, size, or materials.

Quest Questions

* Why is no real machine 100 percent efficient?
* How do gears change speed and torque?

* Why is failure useful during design?

MINI CHALLENGE
Design a device that moves a small object using at least two simple machines.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to machines and inventions.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 9

Computers, Al, and Digital Systems

BIG IDEA
Computers represent information, follow instructions, and communicate through networks.

Key Concepts

Binary represents information using 0 and 1.

Algorithm is a precise sequence of steps.

Artificial finds patterns to make predictions or generate outputs.
intelligence

Cybersecurity protects systems, networks, and data.

Quest Questions
* What makes an algorithm fair?
* Why can Al be confidently wrong?

* How do strong passwords reduce risk?

MINI CHALLENGE
Write an algorithm for a familiar task. Ask someone to follow it exactly, then improve
unclear steps.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to computers, ai, and digital systems.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 10

Energy and Our Planet

BIG IDEA
Energy can be transferred and transformed, but the total amount is conserved.

Key Concepts
Kinetic energy is energy of motion.
Potential energy is stored because of position or condition.
Renewable energy = comes from sources replenished naturally.

Efficiency compares useful output with total input.

Quest Questions

* Where does energy go when a machine seems to lose it?
* What are the tradeoffs among energy sources?

* How can efficiency reduce environmental impact?

MINI CHALLENGE
Complete a home or classroom energy audit and recommend three realistic improvements.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to energy and our planet.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 11

Breakthroughs and STEM Careers

BIG IDEA
STEM advances grow through curiosity, collaboration, evidence, creativity, and persistence.

Key Concepts

Discovery reveals something that already exists.

Invention creates a new device, method, or process.

Innovation improves or applies ideas in useful ways.

Ethics asks what should be done, not only what can be done.

Quest Questions

* Who benefits from an innovation?
* Whose knowledge and labor may be overlooked?

* What STEM career connects with your interests?

MINI CHALLENGE
Research one breakthrough. Explain the need, contributors, evidence, impact, and an
ethical question.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to breakthroughs and stem careers.

3. What evidence or measurement would help answer one Quest Question?
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CHAPTER 12

STEMQuest Capstone

BIG IDEA
Use the STEMQuest cycle: Question, Discover, Connect, Challenge, Explain.

Key Concepts

Question Define a specific, meaningful problem.

Discover Research reliable information and gather evidence.
Connect Link science, technology, engineering, and mathematics.
Explain Present the solution, evidence, limitations, and next steps.

Quest Questions

* Who experiences the problem?
* How will success be measured?

* What evidence would change your mind?

MINI CHALLENGE
Create and present a practical STEM-based solution to a real problem in your home, school,
or community.

Knowledge Check

1. In your own words, explain one key concept from this chapter.
2. Give one real-world example connected to stemquest capstone.

3. What evidence or measurement would help answer one Quest Question?
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STEMQuest Capstone Planner

Use this one-page planner to prepare your final project.

QUESTION
What specific problem will you investigate?

DISCOVER
What sources, observations, or data will you use?

CONNECT
How does your project use science, technology, engineering, and mathematics?

CHALLENGE
What will you build, test, compare, or improve?

EXPLAIN
How will you present results, limitations, and next steps?

RoboVerse STEMQuest - General Knowledge 101
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Quick STEM Glossary

Adaptation
Algorithm
Bias
Climate
Constraint
Data
Density
Energy
Evidence
Force
Hypothesis
Model
Probability
Prototype
System

Variable

A feature that helps an organism survive and reproduce.

A precise sequence of steps.

A systematic influence that can distort results or decisions.

Long-term patterns of weather.

A limit on a solution.

Recorded observations or measurements.
Mass per unit volume.

The capacity to cause change.

Information used to support or challenge a claim.
A push or pull.

A testable explanation or prediction.

A representation used to explain or predict.

A measure of likelihood.

An early version built for testing and learning.
Connected parts that interact.

A factor that can change.
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Knowledge Check Guidance

Many questions in this book are open-ended. Strong answers use correct vocabulary, a relevant
example, and evidence or reasoning. The guide below gives one acceptable direction; other
well-supported answers may also be correct.

1. What Is STEM?

A strong response may accurately explain Science, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: STEM is a
connected way of understanding the world and solving problems.

2. The Living World

A strong response may accurately explain Cells, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Living things
are organized, use energy, respond to their environment, grow, and reproduce.

3. Matter and Materials

A strong response may accurately explain States of matter, connect it to a real situation, and
name a useful observation, measurement, comparison, or source of evidence. Big idea: Matter
has mass and takes up space. Its properties help us decide how to use it.

4. Forces, Motion, and Waves

A strong response may accurately explain Force, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Forces change
motion. Waves transfer energy from one place to another.

5. Earth, Climate, and Space

A strong response may accurately explain Rock cycle, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Earth is a
dynamic system within a vast universe.

6. Numbers in the Real World

A strong response may accurately explain Ratio, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Mathematics
turns observations into quantities, comparisons, patterns, and predictions.

7. Patterns, Logic, and Data

A strong response may accurately explain Variable, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Data becomes
useful when it is collected fairly, organized clearly, and interpreted carefully.

8. Machines and Inventions
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A strong response may accurately explain Simple machines, connect it to a real situation, and
name a useful observation, measurement, comparison, or source of evidence. Big idea:
Machines change the size or direction of a force, often trading force for distance.

9. Computers, Al, and Digital Systems

A strong response may accurately explain Binary, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Computers
represent information, follow instructions, and communicate through networks.

10. Energy and Our Planet

A strong response may accurately explain Kinetic energy, connect it to a real situation, and
name a useful observation, measurement, comparison, or source of evidence. Big idea: Energy
can be transferred and transformed, but the total amount is conserved.

11. Breakthroughs and STEM Careers

A strong response may accurately explain Discovery, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: STEM advances
grow through curiosity, collaboration, evidence, creativity, and persistence.

12. STEMQuest Capstone

A strong response may accurately explain Question, connect it to a real situation, and name a
useful observation, measurement, comparison, or source of evidence. Big idea: Use the
STEMQuest cycle: Question, Discover, Connect, Challenge, Explain.
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KEEP QUESTIONING.

Every answer can lead to a better question.

Continue your STEMQuest
Visit RoboVerse Innovation Academy to explore programs, projects, and learning
opportunities.

WWW.robo-verse.us

Copyright © 2026 RoboVerse Innovation Academy. Free to download and use for noncommercial educational
purposes.
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