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DEFINITIONS: BABIES AND TODDLERS

Baby /Infant:
Newborn up to 18
months.

Toddler: 18 months
up to 3 years.
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DEFINITIONS: STEM AS A LEARNING PROCESS

Science is a way of thinking. Observing, experimenting,
making predictions, sharing discoveries, asking questions and
wondering how things work. (Not just learning science facts.)

Technology is a way of doing. Using tools, being inventive,
identifying problems and making things work. (Not just digital
technology.)

Engineering is a way of creating. Solving problems, using a
variety of materials, designing and creating things that work.
(Not just building structures.)

Math is a way of measuring. Sequencing, patterning, and
exploring shapes, volume, and size. (Not just counting.)



Research shows that children can and should engage
in STEM learning, even in the earliest years of life.
We now know that very young children are much
more capable of learning about STEM concepts and
practices than of ginally thought, resulting in missed
opportunities for ly learning when we wait to
start STEM ed: ater. In fact, a growing
number of stud jeorrelation hetween early
experiences wit subjeetsiand later success in
those subjects or
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INSTITUTE OF MEDICINE (IOM) [COUNCIL (NRC). (2015).



STEM for Babies and
Toddlers is Not...
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TURN AND TALK: BABY PAPER

LET'S PLAY!

How might a baby play with
this object?

What are some skills they'd be
working on?

How might a toddler play with
this object?

What are some skills they'd be
working on?



HOW BABIES AND TODDLERS LEARN: THE SCIENTIST IN THE CRIB

THE SCIENTIST

IN THE CRIB

WHAT EARLY LEARNING
'ELLS US ABOU'|
IHE MIND

31,845 views
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Alison Gopnik, Ph.D.
Published on Mar 30, 2009 Andrew N. Melczoff, Ph.D
http://www kcts9.org/kids/parents/pbs... do you know what you know? You know how the world works .
your baby does not. Bables need to test their enviroment over and over l"l tricia [\ 2 l\ u h | a Ph. D.

https://www.youtube.com/watch?v=8xyGprVxAKI



https://www.youtube.com/watch?v=8xyGprVxAKI

HOW BABIES AND TODDLERS LEARN: EVEN IN THE WOMB

As a fetus grows inside a mother's belly, it
can hear sounds from the outside world—
and can understand them well enough to
retain memories of them after birth,
according to new research from the
University of Helsinki.

When the babies were born, they
recognized made up words they heard in
the womb and variations of the words.
They are identifying and remembering
patterns even in the womb!




BABIES AND TODDLERS DO STEM!

Age STEM skill/concept

Infants Recognize mom, dad, and other caregivers Categorization,
comparisons, sorting

Infants Play peek-a-boo Cause & effect

Infants Cry to signal the need for help Logic, reasoning

Toddlers Anticipates the ends of songs and stories Pattern recognition

Toddlers Says “Red ball!” - Names objects and identifies Classification
characteristics of objects

Twos Predicts what happens next in simple books Cause & effect,

sequencing
Twos Plays with a shape sorter and learns how to place Problem solving

objects inside



STEM CONCEPTS

Communication

funnel, rake

Ifngineering-ﬂow things are built, designed

nd why

|Math—Measurement I:

Numbers and Operations

Geometry and Spatial Relationships
What is a pattern?
Measurementand Comparison
Time and Sequence |*

Knowledge/Content |Process/Thinking
cience—study of the natural world |* Observing
Life Sciences—living things e Exploring
Physical Sciences—physical propertiesof e Questioning
ObjE?rﬁ Sciences—earth environment, weather i Malsir!g Predictions
Space Sciences—solar system, universe NotICI!'l g caflse SEEHEC ||o
e  Experimenting
Collecting data
Technology—Tools : Analyzing di
Something a person engineered, designed, or & Estirl
designated specific uses to carry out a task or A l.ng A
to make a job easier . Companpglcontrastmg
scissors, eye dropper, magnifying glass, Sequencing

Drawing conclusions
Problem solving
Thinking creatively
Wondering
Exploring how things U
work

Exploring different
perspectives
Noticing patterns

Using non-verbal and verbal
language

Saying what observed
Saying what happened
Explaining reasoning
Sharing discoveries, ideas,
challenges

Asking for help

Asking questions

Using science/math vocabulary
Using process thinking
vocabulary

Representing including
drawings, pictures, graphs,
charts

Learning collaboratively




PLAY TALK CREATES AN UPWARD SPIRAL

learn words at a faster rate

better readers
increased vocabulary

& word knowledge
elicit more information

more sophisticated
questions more opportunities

to use their words

popular pretend

play partners learn more words &

facts; good storytellers

adults respond with

richer language larger vocabulary; communicate

with more confidence

more input & practice

Courtesy of Betty Bardige



TALKING STEM WITH BABIES AND TODDLERS

FOLLOW THE CHILD'S LEAD

o Follow their eyes

e Narrate what they're doing
e Gilve them time to respond
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TALKING STEM WITH BABIES AND TODDLERS

USE BIG WORDS
Use words to describe:

e describe objects
e describe actions
o explain processes




TALKING STEM WITH BABIES AND TODDLERS

ASK QUESTIONS

e What is this?

e What can you use this for?

e What are you doing with it?

e How can you make it...?

e What are you thinking?
(Build on responses)







TYPES OF STEM QUESTIONS

Attention-Focusing

Wow, do you hear the sound this blue paper
makes!"

Measuring and Counting

"Can you cover your face with the paper? Can
you cover my face?"

Comparison
"Which is darker? Lighter? Bigger? Smaller?"

Prediction

"What will happen if we crinkle the paper?"
Problem-Posing

"Can we see through the paper?



STEM PROMPTS
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START THE CONVERSATION: STEM IN THE STORY

Cirdle up, Circle up. Circle up Circle up.
Like the rirqd J Setum Now we'rs (god\/
To learn ‘roge’lhcr

Cirele up. © circle up, |
Round like an Aom Circle UP




LOOK A LITTLE DEEPER: STEM IN THE STORY

Bill Martin Jr/ Eric Carle

Brown Bear,
Brown Bear,
What Do You See?




EVERYDAY STEM: SCIENCE

LIGHT

Big Words:
Light, Shadows, Colors,

Rainbows , Close, Far, Long,
Short

What you can do:
Light table, colored

cellophane, flashlights,
shadow boxes, shadow
puppets, color bottles.

What you can say:

What do you see?

Which is darker /lighter?
What will happen if?
Can we ...?




EVERYDAY STEM: TECHNOLOGY

MOTION

Big Words:
Push, Pull, In, Out, Roll, Fall,
Up, Down

What you can do:

scarves in craft rolls or
through cardboard, peek-a-
boo boxes, threading and
hanging objects, ramps,
straws, puzzle box, scooping,
pouring, water play

What you can say:

What do you notice?

What happened when we...?
What can you do with...?
How can we make it go...?




EVERYDAY STEM: ENGINEERING

GRAVITY

Big Words:

Balance, off-balance,
gravity, up, down, fall,
stick, through, under, over

What you can do:
Blocks, ball drop, weaving,

stringing, sticking,
weighing, measuring, see-
saw, body balancing

What you can say:
What can we do with..?
What happened?

What do you think?
What will happen if?




EVERYDAY STEM: MATH

PATTERNS

Big Words: Shapes, Colors,
Repeat, Change, Same,
Different, Stack, Build, Add

What you can do: blocks,
pattern blocks, magnets,
collage, stringing beads,
counting, sensory bins,
drawing

What you can say:
What do you see?
Can you find..?
How many?

Can we fit..?




DOCUMENTATION: DRAW WHAT YOU SAW

Documentation can illuminate the
thinking and learning that took place.




CONTACT US

QUESTIONS & COMMENTS
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RACHEL PAYNE ESSICA RALLI SAROJ GHOTING

RPAYNEe@BKLYNLIBRARY.ORG JRALLIeBKLYNLIBRARY.ORG SCHOTINGeGMAIL.COM

BKLYNLIB.ORG/STEMBABIESTODDLERS



