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SCIENCE TEACHING IN 
KINDERGARTEN

Cindy Hoisington
Education Development Center
Waltham, Massachusetts

From Research to Classroom 
Practice
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Teacher/Family 

Partnerships
NSF

• TK: Tool Kit for EC Science (Young Scientist Series (YSS)
• FSL: Foundations of Science Literacy
• CYS: Cultivating Young Scientists (CYS)
• LASErS: Literacy and Academic Development for English 

Learners through Science
• SISTEM: Supporting Science Inquiry, Interest, and STEM 

Thinking with Young DLLs 



What does the research say?

• Students learn science by doing it.

• Kindergarten children are primed to engage 
with science practices, crosscutting 
concepts, and core ideas.

• Science and Literacy are better together
and TALK is essential.

• Science interests, and self-identities must 
be nurtured early or they diminish rapidly.

What does the Research Say?



What does the research say?

What does the Research Say?

EDC’s LASERS Project (Literacy and Academic Success 
for English Learners through Science) 

Teacher outcomes:
• More student engagement in science 
• Presence of high-level adult-facilitated talk
• Greater promotion of children’s scientific thinking

Student Outcomes: 
• Significant improvements in K and Grade 1 

students’ language and literacy outcomes, as 
measured by district assessments, including for DLL 
students.



Egage

Explore

• A hands-on, minds-on process

• Many opportunities for sense-
making, higher-order thinking, 
and language.

• Incorporates the NGSS science 
practices 

• Used in the service of learning 
concepts and core ideas 

A Focus on Doing
Science
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What does this look and sound like in Kindergarten?



Teacher: Do you 
think this 
cardboard tube 
will slide or roll? 
What makes you 
think so?

Children and teachers notice, wonder, and raise 
questions about interesting phenomena.



They plan and carry out 
collaborative investigations and 
collect and record data. 

Teacher: How did you get 
the bottle cap to roll instead 
of slide that time? What did 
you do differently? Let’s 
write it down.



Teacher: Can you 
tell us what 
happened when 
you used the golf 
ball? How did the 
two balls roll 
differently? Why 
do you think so?

They share and discuss their findings and look for patterns.



They make claims based on evidence and raise new questions.

Are you thinking that 
soft balls roll farther 
than hard balls on the 
rug? How could we 
find out more about 
how the texture of the 
ball makes a 
difference?



What Teachers 
DO in these 
Classrooms... 

• Introduce interesting phenomena 
connected to big science ideas for 
children to investigate

• Ask productive questions that promote 
inquiry and thinking

• Observe, co-explore, support, and 
extend learning

• Provide many ways for children to 
communicate their ideas and thinking



What Supports 
Do Teachers 
Need? 

• PL that builds knowledge of science 
content, inquiry, and integration

• Explicit strategies for supporting 
children’s inquiry and inclusion

• Concrete materials  and resources 

• On-going and consistent support from 
district and school administrators 
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Surprise #1:
Math’s Predictive Power

Large-scale research. (Duncan et al., 2007).

All slides © Clements, 2023



Math and More
• Develops critical thinking and problem-solving
• Develops executive function (self-regulation)
• Develops social-emotional competencies
• Develops language abilities, including the language 

of math…and more
• Over a lifetime, positive effects of early math 

compound, and we all benefit from investing in 
children’s early math learning—birth through 
grade 3.



OK, Really? Thinking?
Students who specifically lack math 
education showed reduced brain 
levels involved in reasoning and 
cognitive learning!

Zacharopoulos, G., Sella, F., & Cohen Kadosh, R. (2021). The impact of a lack of 
mathematical education on brain development and future attainment. Proc Natl 
Acad Sci U S A, 118(24). https://doi.org/10.1073/pnas.2013155118



OK, Really? Executive Function?
• Yes!

• EF most related to math.

• EF in math—2 for 1.

• More effective than specific
EF approaches.

• More resources:



OK, Really? Social-emotional?
• Yes!

• Collaborative thinking, turn-taking in 
games…and

• Sharing! Counting competence strongly
related to sharing



All Dependent on
High-quality Math

• Asset-based, grounded in knowledge of children’s 
thinking and learning: 

Learning Trajectories

• Children engaged, active, inventive, talking math

• Content that is challenging but achievable…



Teaching Kindergarteners What 
they Already Know



LTs

LearningTrajectories.org



Learning Trajectories Work



Contributions
•Practice-based evidence of success, scalable
•Clear guidelines
•Asset-based, grounded in knowledge of children’s 

thinking and learning: Learning Trajectories (LTs)
•Children engaged, active, inventive, talking
•Content that is challenging but achievable…

•www.LearningTrajectories.org



Start with children’s thinking: Learning Trajectories 
Approach

• Ch ild re n 's  th in kin g  fo llo ws  a  
p a th  o r d e ve lo p m e n ta l 
p ro g re s s io n

• Fo u n d a tio n a l le ve ls  to  m o re  
a n d  m o re  s o p h is t ic a te d  wa ys  o f 
th in kin g  a s  th e  p a th  m o ve s  
a h e a d



Goal areas for young children
• Ca u s e  a n d  e ffe c t
• Sta b ility a n d  c h a n g e
• Co m p a re / c o n tra s t
• Lig h t a n d  s h a d o w
• Pa tte rn s
• Fo rc e s  a n d  m o tio n
• Livin g  a n d  n o n - livin g
• Sp a tia l Orie n ta t io n

• Stru c tu re  a n d  Fu n c tio n
• De b u g g in g
• Lo o p in g
• Ca u s a tio n
• Se q u e n c in g
• Re p e tit io n
• So u n d
• Co u n tin g

And so much more!!!



Use of adaptations and teaching practices can ensure 
children with disabilities can fully participate in science 
and math learning

Materials

Instruction

Environment, 

activities, and routines

01 02 03

For example, room set-up, equipment, how an activity is 
done, length of time)

For example, adding information, 
reducing steps

For example, modifications to toys, materials, AT 
devices)

STEP STEP
STEP



What this can look like 



To do Naturalistic Instruction well we must do 
the following:Pro vid in g  

in c lu s ive  
s c ie n c e  a n d  

m a th  
o p p o rtu n it ie s

Reflect Consider what worked well and what didn’t. How can we 
extend the learning? 

Reinforce Reinforce responses with access to the preferred item (ideally 
what the child was engaged with)

Scaffold Scaffold prompts to promote skill development 

Wait Provide the opportunity for the learner to initiate the 
interaction by using wait time

Set up
Set up/adapt the instructional environment and materials to 
contain preferred or favorite items that will promote child 
engagement
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The Whole Teacher Approach 
(Chen & McCray, 2013)



Questions & Discussion



gradelevelreading.net  /  @readingby3rd  /  #GLReading

Upcoming GLR Learning Tuesdays Webinars:

gradelevelreading.net    @readingby3rd    #GLReading    #LearningTuesdays   #GLRKeepers   

Join us!

COMMUNITY OF PRACTICE SALON
Bringing Digital Equity to All Students in the Community
Tuesday, March 14, 12:30−2:00 p.m. ET/9:30−11:00 a.m. PT

GLR LEARNING TUESDAYS: LEARNING LOSS RECOVERY CHALLENGE
Summer and OST: Smart Investments Outside of School to Accelerate Learning
Tuesday, March 14, 3−4:30 p.m. ET/12−1:30 p.m. PT
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t
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This invitation to share is open to everyone! 

We are gathering information about a few strategies related 
to learning loss recovery. 

The form is quick and easy to complete. This information will 
help all of us understand what’s happening in our 
communities and support engagement that will unfold later 
this year.  

Here is the link to complete your responses: 
WHAT'S WORKING QUESTION FORM

https://forms.gle/4xqNE8rXrDKRzfjh9
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