
STEAM and EI: Role of 
Occupational Therapy

Presenter Notes
Presentation Notes
wsk



Winifred Schultz-Krohn PhD, OTR/L, BCP, FAOTA
Professor of Occupational Therapy a San Jose State 
University; AOTA Board Certified in Pediatrics and continues 
to work with infants & young children and their families.

Jen Godin, MSOT, OTR/L, is a pediatric occupational 
therapist, former teacher, and founder of Bright Sparks Play 
Lab, which has served over 725 families through playful 
science and engineering experiences. Her background in 
relationship-based practice informs her use of STEAM 
experiences that support children’s curiosity, confidence, and 
participation.

Presenter Notes
Presentation Notes
wsk

mailto:Winifred.Schultz-krohn@sjsu.edu
mailto:Winifred.Schultz-krohn@sjsu.edu
mailto:Winifred.Schultz-krohn@sjsu.edu
mailto:jen@brightsparksplaylab.com


Course Description
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Course Objectives
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What is the role 
of science and 

engineering in OT 
services for 

young children?

GUIDING QUESTION

Presenter Notes
Presentation Notes
wsk



SCIENCE’S ROLE IN OT 
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Similarities and Differences
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STEM
Science, Technology, Engineering and Mathematics 
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STEM
Science, Technology, Engineering and Mathematics 
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STEM

Identify 
the 

Problem

Evaluate 
the 

Outcome

Implement 
the 

Solution

Generate 
Possible 
Solutions

The STEM process is 
interconnected; 
typically beginning with 
a problem but then 
works on the potential 
outcome along with 
implementing a solution
This process may 
reveal a new problem

Ismael et al., 2026
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Small Group 
Activity!

Tying shoes would not be a toddler 
task but consider the steps 
involved in learning to tie shoes

In a small group describe the 
“Technology” &  “Engineering”
aspect of tying shoes

What “discovery process” could
support mastery of this skills?

What OT strategies have you used to
help a child tie shoes?
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Identifying the Problem: Recognizing the presence of a 
problem in a given situation; distinguishing between relevant 
and irrelevant information; expressing the problem verbally in 
simple terms; understanding the goal or desired outcome; and 
asking clarifying questions to ensure comprehension. 

Generating Possible Solutions: Suggesting multiple ways to 
solve the problem; Drawing on prior experiences to propose 
solutions; Using imagination or analogy to generate ideas; 
Predicting the potential outcomes of each solution; 
Collaborating with peers to refine ideas; and Demonstrating 
flexibility in thinking. 
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Implementing the Solution: Selecting the most appropriate 
solution strategy; demonstrating persistence in applying the 
chosen approach; using available materials or resources 
effectively; and adjusting the plan when encountering 
difficulties. 

Evaluating the Outcome: Reflecting on whether the chosen 
solution achieved the goal; identifying what worked and what 
did not; expressing satisfaction or dissatisfaction with the 
result; suggesting improvements for future situations; 
explaining lessons learned from the experience. 
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The ability to recognize a problem, 
distinguish key information, and express 
the challenge in one’s own words. 

The capacity to suggest multiple ideas 
or strategies, drawing on 
imagination, previous experiences, 
and reasoning. 

The ability to choose a suitable strategy 
and apply it practically or verbally 
explain the steps for solving the 
problem. 

Reflecting on whether the chosen 
solution worked, what could be 
improved, and what was learned 
from the experience. 

Identifying the Problem 

Implementing the Solution 

Generating Possible Solutions 

Evaluating the Outcome 

STEM Investigation with 46 children ages 6-8 in school
Pre-test/post-test quasi-experimental design
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The child is shown a picture of a broken toy and asked: “Your favorite toy
stopped working. What is the problem, and what might have caused it?”

A picture of a classroom with scattered crayons is shown. The child is asked:
“How can we organize the crayons so everyone can find their colors easily?”

The child is presented with a task: “You have three blocks and need to make a
bridge for a toy car to cross. What will you do first?”

After  solving  the block construction  task,  the child is asked: “Did your 
bridge work as you wanted? What would you change if you could build it 
again?”

Assessment tool used to detect 
changes in skills following STEM
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The STEM approach uses an interdisciplinary 
approach to problem-solving to equip learners with 
skills such as critical thinking, creativity, problem-
solving, self-direction, initiative, collaboration, 
effective communication, and morals. It also aims at 
providing them with the opportunity to apply these 
skills through the practices, contexts, and processes 
of hands-on activities. These are targeted at 
understanding science and viewing science 
differently, which might enable them to participate in 
a STEM-career pathway. 

STEAM is grounded in a 
transdisciplinary approach to 
science teaching and learning. It 
explores the application of the arts 
in science teaching and learning. 
This is aimed at improving the 
confidence, attitudes, and interests 
of learners in science through new 
approaches to problem-solving 
which might strengthen positive 
attitudes towards science. 

STEM compared to STEAM

Okwara & Pretorius, 2023 
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Limitations Identified in STEM Programs

Okwara & Pretorius, 2023 
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Advantages of STEAM
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Infants and 
toddlers are 

young scientists 
conducting 

research to find 
out how the 

world works. 
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Infants and toddlers understand 
concepts, such as cause and effect, 
that help them build sophisticated 

reasoning skills and conceptual 
knowledge 

(National Research Council 2000; 
USDHHS 2015; Bucher & Hernández 

2016). 
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Developmental skills Observable infant and toddler behaviors 

Executive function Persists; develops confidence; approaches new experiences and 
takes risks; maintains focus and sustains attention 

Initiative and curiosity Shows eagerness and curiosity as a learner; initiates actions with 
materials 

Creativity and inventiveness Experiments with different uses for objects; is flexible in actions and 
behavior 

Exploration and discovery Uses senses to explore; observes; makes things happen, watches 
for results, repeats; uses understanding of causal relationships 

Memory Recalls and uses information in new situations 

Reasoning and problem 
solving 

Uses a variety of strategies, imagination, and creativity to solve 
problems; uses spatial awareness to understand properties of 
objects and their movement in space; applies knowledge to new 
situations 

(Bucher & Pindra, 2020)
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Corrig a n e t a l., 2025
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Su et al., 2025

Toddlers 
benefit from 

using creative 
media in 

discovering 
how the world 

works! 

Presenter Notes
Presentation Notes
WSK



Adapting tools and the 
environment so  tha t 

child re n ca n fo llow the ir 
curiosity to  p la y a nd  

le a rn in ne w a nd  
d iffe re nt wa ys.

Planning open -ended 
play , inquiry , a nd  ope nly 
honoring  d iffe re nt wa ys 

of pa rticipa ting  while  
hold ing  bounda rie s 
a round  sa fe ty a nd  

re spe ct. 

Teaching caregivers about 
sensory se e king , de fe nsive ne ss, 

g ra d ing , a nd  re g ula tion stra te g ie s

Allowing children to lead and 
make mistakes a nd  coa ching  

ca re g ive rs to  do  the  sa m e

Role of Occupational Therapy in Early 
Childhood STEAM

Regulation and 
Connection

Autonomy Caregiver 
partnership
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Assumed Benefits of an 
Occupational Therapy STEAM 

Program for Toddlers
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1. Form a small group of 2-3 
2. What area(s) of Science, 

Technology, Engineering, 
Arts, and/or Math 
(STEAM) could be 
addressed at a sand table 
with toddlers?

3. Pick one area and what 
goal would you write for 
the child?

Small Group Activity

Presenter Notes
Presentation Notes
WSK



● Big  body p la y 
for b ig  e ne rg y

● Sa fe , fa m ilia r 
a ctivitie s for 
kids who ne e d  a  
g e ntle  e ntry

● Se nsory on 
purpose

● Va rie ty of 
se nsory input

● Le a rning  by 
DOING, 
MOVING, 
TOUCHING, a nd  
FEELING

DESIGN PRINCIPLESfor Bright Sparks

CHILD-LEDREGULATION SENSORY/
EMBODIED CONNECTION

● The re  a re  m a ny 
wa ys to  e xp lore

● Gra de  a ctivitie s 
to  build  
confide nce , 
inquiry, a nd  
curiosity

● Pe rm ission to  
le a ve  a nd  com e  
ba ck

● Com m unity 
bond ing

● Ca re g ive rs 
e xpe rie nce  
the ir child re n 
a s le a rne rs

Wha t to  conside r whe n de sig ning  OT STEAM e xpe rie nce s:
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Regulation Supports Exploration
Different children, different paces
“Som e tim e s, obse rva tion is the  scie nce .”

Options for movement and effort
Ma ke  room  for e xp losive  b ig  body m ove m e nts.

Responsive support
Adjust se nsory de m a nds, a da p t the  cha lle ng e , a nd  support co-re g ula tion 
throug h ca re g ive r conne ction.

Re-defining “participation” to families 
Allowing  child re n to  le a ve  a nd  re turn. Wa tching  from  the  swing s is still 
pa rticipa tion.
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Regulation does not have to look like sitting quietly. A child may explore best while standing, moving, or making repeated visits. Discuss how you respond to the individual child rather than prescribing a single sensory strategy.



Designing for Inclusion (Universal Design)

A shared water flow/gravity 
investigation

Child re n ca n a pproa ch the  sa m e  
e xp lora tion in d iffe re nt wa ys.

Different points of entry

Wa tch be side  a  ca re g ive r, use  
the  wa te r pum p to  fill the  
bucke t a t the  top , pour from  a  
wa te ring  ca n, or p la y in the  
wa te r se nsory b in.
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Adapt access while preserving the opportunity to investigate. These are possible adaptations, not requirements for every child. Invite an example from your own sessions.



Making Sensory Play Accessible

BIG Bubbles

Bubble fan

Bubble Whisk
Bubble Soup

Bubble Car Wash

Bubble Painting

Bubble SPLAT
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Exploring Together in Community

Children
Wa tch a nothe r a pproa ch, try a n ide a , or contribute  in the ir own wa y.

Caregivers
Obse rve  wa ys to  support e xp lora tion a nd  e xcha ng e  ide a s.

Carry Over
Child re n a nd  fa m ilie s m e e t in fa m ilia r p la ce s in the ir com m unitie s

Connection
Cre a te  opportunitie s for d iscove ry a long side  o the rs.
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The group creates opportunities. Avoid claiming that it necessarily produces better carryover, which the original draft asserted without showing evidence.



OT IN THE COMMUNITY
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Children’s Volition: Whose Idea Is It?
Follow interest
Honor a  child ’s curiosity to  build  
trust

Different sensory 
experiences
Provide  m e a ning ful choice s a nd  
room  for une xpe cte d  use s of 
m a te ria ls.

Change of direction
Ma ke  spa ce  for re pe tition, 
re fusa l, a nd  withdra wa l.
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Connect volition to children’s interests, choices, and initiative. Refusal and withdrawal can communicate that the child needs something different. Share an example of following an unexpected child idea.



Let them PLAY!

1. We  re spe ct bod ie s

2. We  re spe ct m a te ria ls

Boundaries are simple:

We  d o n ’t n e e d  to  te a c h 
c hild re n  ho w  to  p la y… 
The y a lre a d y a re

e xp e rts!
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STEAM creates an opportunity 
for young children to learn how 

to think like scientists.
Through shared exploration, children can act on their curiosity, connect 

with others, and discover what they are capable of doing .

OT helps to make those opportunities accessible to children and 
meaningful to families.
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Implementing STEAM In to  O T Pra c tic e
Start with everyday 
play.

Explore  ra m ps, wa te r, sha dows, sound , or 
build ing  using  fa m ilia r or found  m a te ria ls.

Follow the child’s 
lead.

Le a ve  room  for choice , re pe tition, a nd  
une xpe cte d  d iscove rie s.

Adapt for 
participation.

Conside r the  fit  be twe e n the  child / ca re g ive r, 
the  a ctivity, a nd  the  e nvironm e nt.

Make room for 
expression.

Use  m ove m e nt, m usic, storyte lling , or a rt to  
e xp lore  a nd  com m unica te  ide a s.

Coach caregivers in 
the moment.

Mode l how to  notice , pa use , a nd  support 
e xp lora tion, the n ide ntify a  sim ple  wa y to  try it  
a t hom e .
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Practical takeaways: begin with familiar play, follow the child’s interests, adapt access, include the arts, and partner with caregivers to identify a manageable extension at home.



How Does OT -in fo rm e d  STEAM Pla y 
Tra n sla te  to  Fa m ily Life ?

Ca re g ive r pa rtne rship  he lps conne ct STEAM e xplora tion with 
e ve ryda y opportunitie s fo r p la y, re g ula tion, a nd  pa rticipa tion.

To  unde rsta nd  wha t fa m ilie s va lue d  a nd  wha t m a de  
e xp lora tion a t hom e  e a sie r o r ha rde r, we  sta rte d  by a sking  
pa re nts a bout the ir e xpe rie nce s.
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The  Pre lim ina ry Study
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Pilot Project at Bright Sparks

Qualitative pilot investigation with caregivers (all parents) whose 
toddlers attended Bright Sparks STEAM OT program
Bright Sparks program developed by Jen Godin, MS, OTR/L
Research Questions:
1. What are parents’/caregivers’ perceptions of an occupational 

therapy (OT)-led STEAM (Science, Technology, Education, Art, 
and Mathematics) lab for toddlers?

2. What benefits and challenges did parents experience 
participating in the occupational therapy STEAM program with 
their young child (children)?

3. What benefits and challenges did parents experience when 
using the information/activities from the occupational therapy 
STEAM program at home with their young child (children)?
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Study Design
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Obta ine d  a pprova l from  
the  SJ SU Institutiona l 

Re vie w Boa rd  

Data Collection & Analysis

Ve rba tim  tra nscrip tion of 
inte rvie w with a dd itiona l 

conte nt ide ntifying  e m otiona l 
infle ctions

Stude nts com ple te d  sing le  
se ssion inte rvie ws 

Inde pe nde nt cod ing  of tra nscrip t 
fo llowe d  by de ve lopm e nt of a  

code  d ire ctory

Consent

Transcription

Semi -Structured 
Interviews

Thematic Analysis
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“Why did my phone drop? 
And [child] was like, Gravity! 

And I was like whoa!”
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Results!
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Themes

“He knows how this works 
now, like, this is great.” 

“Chemicals and [the] mess 
are challenging.” 

“I felt like there weren't any classes 
like this for such a young age.” 

“Oh, thought it was great.” 

Benefits of OT -led 
STEAM Lab 

Availability of STEAM 
for Toddlers 

Challenges to 
Implementation 

at Home 

Perception of 
Outdoor Setting 
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Themes   cont.

“Two different concepts are 
being combined there … 
which is complex enough 

for a toddler.” 
“When he goes to daycare, they often 

set up a table of sensory items” 

“I enjoyed the community 
aspect of it.” 

Recommendations 
for STEAM Lab 
Improvements 

Perceptions of OT -
led STEAM Lab 

Prior Knowledge of 
STEAM 

Presenter Notes
Presentation Notes
JG



Provide activities that are open-ended 
along with structured tasks 

Add analysis of the sensory, not just 
the experience of the sensation

Provide additional support to help parents with the 
application of STEAM at home

Creative Opportunities 

Collaborate with Parents 

Structured Sensory

Important “Take -Aways”
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Evidence

Advantages of
STEAM in

various group s
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Key Points for 
Occupational Therapy

Evidence
Lage et al., 2023
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Advantages using STEAM
Luton, 2021
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● Children gained
knowledge and skills
compared to STEM or
traditional classrooms

● Early childhood
educators enjoyed the
creative nature of STEAM

● Materials and limited 
resources impacted 
implementation of 
STEAM

● Techniques to include
STEAM in the
curriculum was limited

Advantages and Challenges 
STEAM in Early Childhood Education 

Su et al, 2025 – scoping review

Advantage s Challenge s
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High school students – 57 in 
STEAM curriculum and 57 in 
regular curriculum
All students in the STEAM 
group displayed better project 
completion and learning 
motivation when compared to a 
comparison group

Interviews conducted with 
students in both groups
Students in the STEAM 
curriculum were able to apply 
skills across educational content
This was not reported from 
students in the comparison 
curriculum

STEAM and Student C ompetence and 
Learning Motivation Lin & Tsai, 2021

QualitativeQuantitativ e
Quasi-experimental investigation with both quantitative and qualitative data
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Provided by teachers or experts
to support students’ inquiry-

based learning

Involves the creation and refinement of 
specific models to

provide explanations for observations
Modeling is an important skill that is 

challenging for students to learn

Important in small group learning, as 
teachers can provide

important support for students during 
the process of problem solving

Scaffolding

STEAM building blocks Lin & Tsai, 2021

Engaging
Students participate in student-centered 

curricula such as hands-on and 
collaborative activities.

Covers socio-scientific issues, and 
helps develop positive attitudes

toward science.

Argumentation

Tutoring

Modeling



The STEAM 
approach builds on 

each part and 
enhances the 

knowledge base for 
differing areas of the 

curriculum

Lin & Tsai, 2021

STEAM 
Benefits
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Small Group or Individual

Reflective 
Exercise
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Course Objectives
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CREDITS:This pre se nta tion te m pla te  wa s 
cre a te d  by Slidesgo , including  icons by Flaticon ,

a nd infog ra phics & im a g e s by Freepik

THANKS!

Questions?

Winifred Schultz-Krohn PhD, OTR/L, BCP, SWC, FAOTA
Winifred.schultz-krohn@sjsu.edu

Jen Godin, MSOT, OTR/L
jen@brightsparksplaylab.com
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