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• Engineering Design Cycles for Children

• Including all Children in STEM Activities

• Activity Demonstration ideas

• Q and A

Agenda
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Children need and use 
Critical Thinking Skills

To Solve Problems
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Curious 
Thinkers 

wonder and 
actively 
explore

Flexible 
Thinkers

adjust to 
changing 

information 
and goals

Collaborative 
Thinkers

work together 
to achieve a 

common goal

Reflective 
Thinkers 
recall and 
analyze 

previous 
experiences

 

Persistent 
Thinkers 

engage in a 
challenging 

task and 
attempt 

multiple tries
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Engineering Design
For Young Students with and 

without delays and 
disabilities
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Engineering 
Design Cycle
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• UDL strategies (multiple means of representation, expression 
and engagement) support all learners

• Accessible environments help all children to participate

• A common flexible curriculum allows all students to work 
towards similar goals

• Focus on process and and not content goals and standards

Including all Children in STEM Activities
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Early Childhood UDL Planning Sheet
UDL Guidelines

Representation (What they are 
learning?)

Action & Expression (How they 
learn & show what they know?)

Engagement (Why do children want 
to participate & be engaged?)

Materials Multi-sensory 
opportunities

Activities Multi-Modal
Assessment

Environment Preferences
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UDL Planning Sheet
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1. Are you providing several different materials of the same type to explore the concept?  (e.g. 
several different thickness of balls, several different sizes and textures of balls)

2. Do children have several opportunities to try and repeat the activity? 
3. Are children able to use more than one sense to explore the activity or concept?
4. Are you using media to document the children' learning? Are you showing the children’ the 

pictures and recalling the activities?
5. Are the materials accessible with scaffolds based on the mobility of the children? 
6. Are you incorporating preferred items, reinforcers, or adults to support the child?
7. Are you asking the child to complete the activities when they are well rested and fed?
8. Do children have the necessary supports for communication about the activity?
9. Is the environment set up with limited distractions and choices? 
10. Are you using multiple modes of assessment to assess the product, process, and thinking 

skill development, such as photos, checklists, and discussion with the child?

UDL Key Questions for STEM Activities
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•Literacy-Based Lessons
•Infant
•Toddler 
•Preschool

Sample Activities
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Let’s be 
flexible….
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Overview for Flexible Thinking Lesson
Planning Steps Description

What is the goal of the activity? React to a problem - seeks to achieve a specific goal

Materials: What will Fit? By Grace Lin
Basket
Various items for the basket/container that fit and don’t fit

Read the book together and make a “will it fit” 
game.

Read the book. Have a basket or bucket or pan, with different kinds of 
objects such as play foods. Ask babies what will fit in their basket. Is it too 
big? Is it too small? Is it just right?

Wonder and ask questions: What food can we fit in this basket?
Does this one fit or is it too big?
Can we fit more than one in there?

Extend and Modify the Experience Extend this activity by looking for opportunities to talk with infants about 
trying different things as they play to encourage curiosity and the ability to 
find alternative solutions to problems.

Follow the infant’s lead Younger infants can explore the items and watch you put items into the 
basket.  Older babies can fill the basket while you narrate their efforts to 
test what fits, describing items as too big, too small, or just right.
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Things that can fit in baskets

• Fruit

• Clothes

• Toys

• Buttons

• Books

• What else? 
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Let’s 
collaborate
…

Whole Whale by Karen Yin
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Overview for 
Collaborative Thinking Lesson
Problem-solving focus skill: Collaborative Thinking

Motivating engineering problem:
In the book, Whole Whale by Karen Yin, the animals wonder if they can fit 
a whole blue whale in the book. In this activity, children face the problem 
of how to measure a blue whale.

Focus of this particular learning 
experience:

This activity focuses on an exploration of size, shape, and 
measurement.  Children will use different strategies to measure out the 
size of a blue whale at their school or in their neighborhood.

Learning objectives for this 
particular experience:

•Children explore the concepts of big, little, shape, and measurement.
•Children will work together to measure out the size of a blue whale using 
people, objects, and other means at their program, school, or in their 
neighborhood.

Materials needed:

•Book: Whole Whale by Karen Yin
•Tape Measure
•Lots of people (call in some friends/family members)
•Chart paper and markers
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Non-standard 
measurement tools
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Let’s get 
curious…

Flotsam by David Wiesner
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Overview for Curious Thinking Lesson

Problem-solving focus skill: Curious Thinking

Motivating engineering problem:

The evocative illustrations in the book Flotsam by David Wiesner depict a 
wonderous ocean world that blur the boundaries between reality and 
fantasy.  Children are invited to consider how a floating city growing on 
the shell of a sea turtle might be an interesting place to live and wonder 
how to build it.

Focus of this particular learning 
experience:

This lesson is focused on building a prototype of a floating city, as if on the 
back of a turtle shell.  Children will create the city using recycled materials 
and test whether their city floats.

Learning objectives for this 
particular experience:

•Children will plan and pursue the task of constructing a floating city.
•Children will plan and pursue their own goals for constructing and testing 
their designs.

Materials needed:

•Book: Flotsam by David Wiesner
•Styrofoam ball cut in half
•Recycled materials/loose parts such as paper towel tubes, bottle caps, 
lids, scrap paper, etc.
•Glue or tape
•Water table or large plastic bin filled with water
•Camera
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Open ended materials for 
designing a turtle city
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Next Generation Science Standards (NGSS)
for Pre-K to Kindergarten

K-2-ETS1-1 Engineering Design

• Ask questions, make 
observations, and gather 
information about a situation 
people want to change to define 
a simple problem that can be 
solved through the development 
of a new or improved object or 
tool.

K-2-ETS1-2 Engineering Design

• Develop a simple sketch, 
drawing, or physical model to 
illustrate how the shape of an 
object helps it function as 
needed to solve a given 
problem.
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Thank you!
You can find us at:
Angi Stone-MacDonald 
Angi.stone-macdonald@csusb.edu 

Amanda Wiehe Lopes
amanda.lopes@umb.edu 

For more resources, scan the QR 
code and look at the blog entries. 
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