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Playful learning can give context
to STEM tools.

Context builds engagement.
Engagement fuels stamina.

Stamina is needed to develop
skill.

Skill supports opportunity.



A Foundation for Play

Defining Play and Articulatin
STEM Goals




s Catherine Garvey

|. Play is pleasurable,
enjoyable. Even when not
accompanied by signs of
mirth, it is still positively
valued by the player.
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s Catherine Garvey

2. Play has no extrinsic goals. Its
motivations are intrinsic and
serve no other objectives. In
fact, it is more an enjoyment of
means than an effort devoted to
some particular end. In
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Catherine Garvey

3. Play is spontaneous and
voluntary. It is not
obligatory but is freely
chosen by the player.
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4. Play involves some
active engagement on
the part of the player.
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Play1

Adopting the spirit of play
into other activities
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1. Asking questions (for
science) and defining
problems (for engineering)

3. Planning and
carrying out
investigations.
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e SCIENTIFIC
fece AND
= ENGINEERING
4. Analyzing PRACTICES
and interpreting
data.

8. Obtaining, evaluating,
and communicating
information







Using Light to Make [§
Shadow Puppets

Ambient
STEM

Passive programming that
encourages children to
engage with science
around them in
unstructured or minimally-

structured ways
(Fontichiaro 2016)



Designing
Board Games

Creating with

Ambient ST E M Cardboard
Tools

Things to measure and measure with
Things to see and see with
Things to weigh and weigh with ,
Things to touch and touch with e
ectric Jewelry
Things to observe and observe with
Things to document and document with
Things to move and move with

Things to build and build with

Etc.
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AMBIENT STEM IN YOUR LIBRARY

Low-ccst strategies for making STEM part of the daily tabnc ot children s bves

MEASUREMENT AND COUNTING TOOLS

Meaiuring sticks

Yard shicks

Ruders

Tope measures

Height charts an wall

Bolonce scole

Postoge scole

Human wale

Adding mochine

Play cash regster with coins ond bils
Cakularors

Set of meosuring cups and o lidded plostic bin with soda bottle tops to scoop up

and meawre

Th h outsde window ond another hanging insde
DATAM COMMUNICATION TwLS

God'ml_l L Ju' or ,.L' ‘om’

Handheld-szed dry eraze boards and markers

Presertation softwore

Excel & Google Sheets for crunching dasa by youth

Google Forms for collecting survey dota by youth

MODELING, PROTOTYPING, AND ENGINEERING MATERIALS

LEGO, K'res, Tinkertoys, Lincaln Logs

3.D Madéling

Buidwithebrame cam {enine LEGOs)

LEGO WeDe

LEGO Mindstarm

Jurk bex far ene of a kind creatiors

Empty beses for stacking

2ads cut inte various bengn - have kids 1ond and paint them
Cardooard

PFlaydaugh

CONTINUED ON PAGE 2
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‘Drama for

Leatning

Dorothy Heathcote's Mantle of the Expert Approach ta Education

Dorothy Heathcote and Gavin Bolton
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“Mantle of the Expert is an education

approach that uses imaginary
contexts to generate purposeful
~and engaging activities for

' learning.

\.  https://www.mantleoftheexpert.com/what-is-moe/introduction-to-moe/
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“Mantle of the Expert works by the teacher
planning a fictional context where the
students take on the responsibilities of an expert
~ team. As the team, they are commissioned ,
. by a client to work on a assignment, which has
‘been planned to generate tasks and activities that/
W|II involve them in studying and developing W|cle
areas of the curriculum.” '

\\ https://www.mantleoftheexpert.com/what-is-moe/introduction-to-moe/




MoE: Clothes ¢
Make the (Wo-)Man”

Lab Coats
Goggles

Gloves
Clipboards
Lab Notebooks

Magnifying Glasses
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Coding with ~ |

Solving Problems Q
N in Role

See selves as professionals

Adds a theatrical tension

Turns STEM toys into
problem-solving tools






















Pizza,
Prototype,
and Pitch  tnventing

with LittleBits
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S
Holiday Toy of the

Year+®

*But the factory can’t afford new materials
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fera fern ot
Librarian Babysitter
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Create something Create something
to help you communicate to relax with
2
Create something Create something
to sleep in to store things in
Create something :
to help make friends Create something
to cheer up







|. STEM thinking begins in infancy.

2. To become strong STEM thinkers,
children need more play.

3. STEM amplifies language
development; language enables
STEM thinking.

4. Active, self-directed learning builds

STEM skills and interest.

Mindset matters to STEM success.

6. Children’s abstract thinking
potential can be unlocked through
both adult support and executive
function skill development.
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Develop children’s executive function skills by
providing opportunities to make plans, execute
them, and reflect on their plans. Record a plan
together and refer to it while completing each step.
After the plan is finished, ask your child to notice
if they accomplished what they set out to do, and
where and how they deviated from their plan. Are
they satisfied with the final project? What would

they change? J Invite children to investigate the simple machines
and functional tools around your house (e.g.,
kitchen tools like can openers; parts of your home
that move or have variable functions like doors/
hinges and adjustable shower heads; everyday

Teach children about the concept of brain
plasticity: the brain is a muscle they can shape

and grow, and they will improve skills with practice.
Teach them to say "l can't do this yet.”

http://bit.ly/roots-stem (€] i
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Playful learning can give context
to STEM tools.

Context builds engagement.
Engagement fuels stamina.

Stamina is needed to develop
skill.

Skill supports opportunity.



Your Turn ...
Questions?
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