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S T E M

Engineering in Action:

Hands-on Strategies for Students with MSD



Works in an MSD setting?

Came from Autism Helper 
Session??

Teach middle/high?

Years Experience?

Experience with STEM?Teach elementary?

Who’s in the Room?



Guiding Question

What comes to mind when you hear the word 
“technology?



Technology

Our definition of “technology?

Tool that makes life easier. 



Examine an eraser

• What does the eraser do?

• What problem does it solve?

• What would happen if we did not have 

erasers?

• What other technologies could solve the 

same problem? 



Teaching Students with 
MSD about Technology

• Students with MSD may have similar 
misconceptions about technology

• Focus instruction on how technology 
solves problems

• More than one technology can solve 
the same problem

• Explore features

• Teach vocabulary!



Guiding Question

What do you think engineers do? 



Engineers

What do you think engineers do? 

Engineers create or design technology to solve problems. 



ENGINEERS

Engineer or Scientist?

SCIENTISTS

Definition 1
• Begin with problems that need to 

be solved. 
• Ask questions, determine criteria 

for a successful solution, and 
identify constraints. 

Definition 2
• Ask questions about a 

phenomenon, 
• Establish what is already known and 

determine answers to questions. 





What is the problem? 

How much does the bench have to hold?

How big does it need to be?

What materials are available?

Is the bench covered or uncovered?

How to accommodate the person on crutches?



Communication 
Notebook Collection 

System

Everyday Engineering 

Keeping medications 
cold on field trip Pool Beverage Holder

• Criteria:
• Must hold 10 notebooks
• Sturdy 
• Usable for students with 

fine motor deficits
• Constraints

• Cost: Made from things you 
already have 

• Space: Small enough to fit 
on corner of desk

• Criteria:
• Temperature under 36℉ 

for 3 hours
• Portable
• Not leak

• Constraints:
• Work without electricity
• Small and light

• Criteria:
• Float
• Stay upright
• Waterproof-ish

Constraints:
• Made with whatever you 

have around the house
• Not look fun so kids will 

want to play with it
• Can make within 5 

minutes

Constraints: 
Boundaries or limitations 
to the design



The Engineering Design Process  



YES Engineering Curriculum



Pumpkin Pollinator Unit: What is the problem?

Jake and Alex, second-graders, discover a problem in Jake's pumpkin patch: despite many 
flowers, there are no pumpkins. The issue is a lack of bees for pollination, resulting in fewer 
pumpkins. This poses a challenge for the community, especially with the upcoming Fall 
Festival, as people won't have pumpkins for the Great Pumpkin Competition or for 
consumption.
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Bees in Slow Motion Pollinating Apple Blossoms
3



Hand Pollinator Design Challenge

• The pumpkin flowers are not being pollinated

Problem

• Design a hand pollinator that can move pollen from one flower 
to another

Goal

• The hand pollinator needs to:
• Fit inside the flowers

• Pick up pollen from one flower

• Drop off pollen at another flower

Criteria (What does it need to do?)

• Only use the provided materials
• One handle, one tip, one connector

• 15 minutes

Constraints (Rules or guidelines)
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Test Your Hand Pollinator

1. Gently collect pollen from 
the flower..

2. Touch your hand 
pollinator to the dots to 
drop off pollen. 

o How many more 
flowers can you 
pollinate?

7

yes.mos.org/pollinators-L7-example-pollinator

http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator
http://yes.mos.org/pollinators-L7-example-pollinator




Consider…..

What do you notice 
about the tip 

materials?

Which materials are 
better at picking up 
pollen? How do you 

know?

Which materials are 
worse at picking up 

pollen?

Do any of these 
materials meet the 

hand pollinator 
criteria? How do you 

know? 
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Discussion
7

● What happened when you 
tested your hand pollinator?

● Which parts of your hand 
pollinator worked well?

● How did your hand pollinator 
fail?





UDL & Differentiation





Needs Identified in 
Current Research

Rescue Reflex

– Teachers struggled watching their students fail and try 
again

Communication 

– Content-specific communication tools for students with 
limited vocal communication

– Open-ended questioning- Admitted feeling like “talking 
to a wall”

– Met with silence or confusion at first

Material Needs

– Fine motor barriers

– Need for visuals 



Integrating UDL

• Lesson core boards to support communication 
and questioning

• Visuals embedded throughout vocabulary, 
story, and worksheets 

• Adapted activity materials (stacking rings vs 
beads, thicker handle materials to allow 
independent grasp)

• Prompting procedures for engagement vs. 
correct answer 



UDL to Support Open-Ended Questioning



Independent Gesture Verbal Modeling Physical

• Student 
explores 
materials and 
builds 
independently

• Gesture toward 
materials to 
encourage 
engagement- 
avoid pointing 
toward "right" 
option

• "Let's pick a 
handle."

• "Your turn" 

• Model 
interacting with 
materials vs 
choosing 
specific 
materials

• Provide 
physical 
support in 
picking up 
materials, 
touching, 
exploring. 
Consider 
adaptations if 
overly 
supporting 

Promoting Engagement Using the Prompt 
Hierarchy



Pre-teach Vocabulary

Allow your students to 
persevere

SLP for Engagement vs 
Accuracy

Support open-ended 
questioning vs skipping

Try before you change! Teach the Engineering 
Design Process routine

MSD Recommendations



STEM Education for 
Students with MSD

• Emphasizes inquiry, problem-solving, 
and critical thinking

• Fundamental skills for all students, 
including those with ID/ESN

• Fosters self-determination

• Informed decisions, meaningful 
participation in their communities

• Improves quality of life 



Resources! 
• Yes! Engineering Curriculum https://yes.mos.org/

• CAST UDL https://udlguidelines.cast.org/

• YES! Curriculum Youtube Channel https://www.youtube.com/@EieOrg

https://yes.mos.org/
https://udlguidelines.cast.org/
https://www.youtube.com/@EieOrg

