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Equipping Students to  
Engineer a Brighter Future 

Youth Engineering Solutions (YES) educates the  
next generation of problem solvers and engineers—
because engineers shape the world! 

YES Middle School engages students in grades 6–8 
in hands-on engineering challenges and integrated 
computer science modules. As they work with peers  
to generate original solutions, youth see themselves  
as future STEM professionals. The YES Computer 
Science Framework invites students to explore 
computational tools and understand the algorithms  
that underlie them, equipping them with the skills  
to succeed in a tech-driven world.

Grades 6–8  

Middle School Curriculum

PK
12
-2
5-
12
04
5

Program Highlights
• �Standards aligned with science concepts for grades 6–8.

• Research based: backed by three decades of study and development. 
Classroom tested, educator approved, and proven effective.

• �Hands-on learning: students use the Engineering Design 
Process to innovate their design solutions.

• Designed for all learners: relatable contexts, 
multimodal activities, language development  
supports, Spanish translations.

• Fits any budget: free and low-cost resources.

• Computer science modules complement each unit.

Sample Unit:  

Engineering  
Eco-friendly Slippers

Students investigate forces

with a focus on friction as  

they engineer eco-friendly

slippers with a safe amount  

of traction.

https://yes.mos.org/curricula/
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LESSON

4

Engineering Eco-friendly Slippers 77

10.2024

Total Preparation: 45 min. 

Introduction: 5 min. 

Exploration: 30 min. 
 � Teams collect data about the force required to overcome the friction between each outsole material and vinyl flooring. 
 � Students use diagrams to visualize what the data represent. 

Wrap-Up: 10 min. 
 � The class determines how to quantify safe traction.
 � Students watch a video describing how engineers use data to evaluate designs. 
 � Students consider how to evaluate their slipper designs.

Lesson Outline

Which outsole materials provide a safe amount of traction on a vinyl floor 
surface?

Guiding Question

Before this lesson: Students explored the importance of safe traction in an outsole.

After this lesson: Students balance tradeoffs as they brainstorm slipper designs that meet the criteria and constraints.

 Learning Objectives

Describe or demonstrate that the force of friction is equal to the opposing pulling/pushing force acting on an object at rest.

Describe or demonstrate that the force of friction is less than the opposing pulling/pushing force acting on an object in a sliding motion.
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Students will be able to

Engineering Practice: Apply science knowledge to problem solving.

Investigate Traction

Materials 
and Prep

Engineering Eco-friendly Slippers: Step Counters 14
10.2024

Module Preparation

Preview materials.

	� Slides are used throughout the module to share the guiding 

questions, important visuals, vocabulary, sentence frames, 

and more. 

	{ Create separate copies of the Slides for each section 

you teach.

Create teams.

	� Think about how to form student teams of 4. Teams will 

stay together for the duration of the module.

Create a Vocabulary Wall.

	� Designate a space in your classroom for a Vocabulary Wall. 

Post the vocabulary cards on the wall when you encounter 

a term highlighted in blue in the lessons. 

Prepare a micro:bit for each team for Lesson 1.

	� Connect a micro:bit to your computer using the USB cable. 

It will show up as a connected device (e.g., a thumb drive). 

	� Drag the microbit-L1-Accel-Demo.hex file onto the micro:bit 

like you would drag a file onto a thumb drive. The file 

contains the algorithm shown below.

	� Disconnect the micro:bit from your computer. 

Tip: Vocabulary 
is embedded in 
the slides.
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Engineering Unit	 + Computer Science Module

YES Middle School Curriculum
Each unit contains nine 45-minute lessons plus  
two Computer Science Modules (2 to 3 lessons each) 

Grades 6–8

Engineering  
Medicine Coolers

Students explore heat transfer 
and endothermic mixtures.  

• �Students modify algorithms  
to produce different Heatwave 
Visualizations.

• �Students use temperature sensors 
to create Medicine Cooler Alarms.

Engineering Eco-
friendly Slippers

Students investigate balanced 
and unbalanced forces. 

• �In User Reviews Analysis,  
students use machine learning  
to analyze qualitative data.

• �Students use block coding to 
create and optimize Step Counters.

Engineering Landing Pads Coming Soon

Student investigate materials that absorb kinetic energy  
during a collision.

Engineering Vision Extenders Coming Soon

Students leverage the reflection of light to increase  
pedestrian safety.

Engineering Wearable Alert Systems Coming Soon

Students combine electrical circuits and mechanical  
switches to create a “text neck” alert.

Engineering Earthquake-Resistant Buildings 
Coming Soon

Students examine how building height and construction 
methods impact a building’s resilience.

“�Having students work on hands-on projects was great. Students 

don’t have many opportunities to work on projects like this one 

during the school day and the youth loved working on all the units.”

– Middle School Educator

Educator Empowerment 
Professional Learning Workshops Available!

Free  
downloads
 
Purchase  
materials

STEM is for 
Everyone!

Teach with Ease
Access Free Downloadable Resources 
• Digital Teacher Guide  
• Context-setting Videos
• �Slides, Vocabulary Cards, Engineering Notebook, 

Family Resources, Video Playlist, Posters, 
Spanish Translations, and more! 

For Purchase
• �Materials Kit for 24 students
• �Full-color Teacher Guide plus printed  

classroom resources 
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