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Science, Literacy and Language
Development Through Hands-on Science

A Whatarethefibest teaching/ | efarr ni n
enhancing student success with the NGSS (science
standards) as well as the language/literacy
standards (CCSS ELA)? - Interdisciplinarity

A What is the ST2REAM model of learning and why is it
more effective than the traditional approach of
education (del racagemicrcgntenty?i |

A How do | start off the school year as an unknown to my
students and end up as an unforgettable?
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A Knowing who you teach (a child with 100B neurons
capable of making an infinite number of learning
connections for a lifetime) is just as important as
what you teach (disciplinary content).

Afil teach sci enc estudentdo,
whose brains prefer to learn by actively
making elaborate connections.

Maps of Brain
Connections



Brain Science:. Making Connections

24/7 we translate our
Interactions with the world
Into the chemical language

of the brain, and create
circuits that represent what
we have experienced



@ The Science of Learning: Making Connections

Ensemble of neurons

Neuron sending an
e-message down
the axon)
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Prior to | earning what a extiyamlyneumnst(kerainn i
cells) that are most prone to responding to each of these single elements
already existand t hey are anxiously awaiting
need an experience that will link them together.



Q The Science of Learning: Making Connections

Experi)ence Y builds the ref
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Distributed Networks: Making Connections
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) b Developing Early Literacy through Active Learning

Schematheory:Ament al file folderso of
(ani mals, furniture, needl es,
categorical contents (siiTmkd ar
semantic features (anything that would/should fall into the
category.)

Adding new informationorin k nowl e cagledd nmg mor e
paper o0 i fletidesthieaafolderY nsl ot f i |
which is how vocab. dev./cognitive growth occur.

Connect the new word with a term/word/concept that the
student already knows by i | a b e thie meg enformation

(Al nst ead odn, welwdl nawotny tb use the word
precipitation) -- AL




The Association Cortices Make up
37% of the Human Cerebral Cortex
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ST°REAM

Science

Technology (and Thematic trans-disciplinary
Instruction to extend student learning)

Reading and Language Arts

Engineering ( MesignandEngi neer i ngo)

Art /

Mathematics

(Maximizing connections and sensory experiences)
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Standards from Which Discipline: Math or Science?

Asking questions and defining problems (NGSS)

Obtaining, evaluating, and communicating information (NGSS)
Look for and make use of structure (M)

Planning and carrying out investigations (NGSS)

Attend to precision (M)

Analyzing and interpreting data (NGSS)

Model with mathematics (V)

Using mathematics and computational thinking (NGSS)
Constructing explanations and designing solutions (NGSYS)

. Make sense of problems and persevere in solving them (V)
. Reason abstractly and quantitatively (M)
. Construct viable arguments and critique the reasoning of others.

(M)

. Developing and using models (NGSS)

. Engaging in argument from evidence (NGSS)

. Use appropriate tools strategically (M)

. Look for and express regularity in repeated reasoning (M)



Math

M1,

M2,

M3,

M4,

M5,

M6,
M7,

Ma.

Make sense of problems

Practices in Mathematics, Science, and English Language Arts*

English Language Arts

51, Asking questions {for science)

and persevergn&Tivng
them. \
Reason abstracd&%
quanttatively.

Construct viable

arguments and
the reaSsping of gfiers.

Model with
mathematics.
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lUse appropriate toON
strategically.

Look far and m
of structure.

Lock for and expr
regularity in repeated
reasoning.

and defining problems {for
arginearing).

. Developing and using models.

v,

ANQNing and carrying out
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(e engineering
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t from

EMgaging inedrgl
evidence.

Mtaining, 2va uatigg,_an-e}/

communicating informaton.

El.

E2.

E3.

ES5.

E7.

They demonstrate
independence.

They build strong content
knowledge.

They respond to the
varying demands of
dience, task, purpose,
and discipline,

They comprehend as well

as criigue.
v :

hey value evidence,

They use technology and
digital media strategically
and capably.

They come to
understanding other
perspectives and cultures.

* The Comrmon Core English Languaz e Arts usesthe term “student capadties’ rather than the
term “practices” usedin Common Care Mahemaicsand the Next Generation Science Stan dards.

NGSS@NSTA

STEM sSTARTS HERE




Taught in the domain of Science or ELA?



