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AGENDA

* Anchoring Event

* Break

* Bridging to Teacher Learning
 Making Meaning

* Next Steps




Engaging in Science

..remember it’s like playing pinball
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Anchoring Phenomenon

Driving Question:
How does the magic
wand move Willy’s

whiskers to make the
beard?




Model Based Inquiry

Big Ideas and

Anchoring
Phenomenon .




Science Notebooks

On your own...

Explain what is
happening when you
use this toy.

Use words and
pictures to describe
your thinking.




Small Group Consensus

®Discuss Come to consensus about your
explanation of the driving question.

® Using the chart paper, create a model to
help others understand your thinking.

® Post it.

How does the magic wand move Willy's

whiskers to make the beard?
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Wisdom Walk...

® Roam the room.

®* How are others’ explanations and models
similar or different from your group?

How does the magic wand move Willy’s

whiskers to make the beard?
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Model Based Inquiry

Big Ideas and
Anchoring
Phenomenon 1
Eliciting and
Utilizing Initial
ldeas

J
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Scientist Meeting — Gathering Ideas

" @Gather as a group
" Bring your ideas to share

How does the magic wand move Willy's
whiskers to make the beard?




Break

Explore the materials.

How can they be used to explain... the cause and
effect relationships of magnetic interactions of two
objects not in contact with each other?

Be back in 15 min!!!



Let’s Bridge It...

How is science
instruction changing?




Integrating Literacy into Science

NGSS, 3 PS2 Forces and Interactions
Text Set (compiled February 2015)

Cover Author Title, Copyright date, | Description
ISBN Reading Level

Informational
Text

30PS201. Plan and
conduct an investigation
to provide evidence of
the effects of balanced
and unbalanced forces
on the motion of an
object.

Weakland, Mark | Do-4U the Robot 2012. Two robots explain the basics
Experiences Forces and Lexile: NC 640 of force and motion.

Motion Fountas and
978-1-4048-7145-8 Pinnell:Q
(library binding)
978-1-4795-3096-0
(eBook)

30PS202. Make
observations and/or
measurements of an
object’s motion to provide
evidence that a pattern can
be used to predict future




The Venn Diagram of ELA, Math and Science...

E2: Build a strong base of knowledge 7’
through content rich texts

E5: Read, write, and speak

grounded in evidence

 E6: Use

M3 & E4: Construct viable | $8: Obtain,
technology " arguments and critique - evaluate, &
& dlgltal media reasoning of others communicate
strategically & $7: Engage in / information
capably E3: Obtain, synthesize,

argument from
evidence

M5: Use appropriate

" and report findings clearly
tools strategically

and effectively in response
to task and purpose

E1l: Demonstrate independence in reading complex

Commonalities texts, and writing and speaking about them
Among the Practices
in Science, Mathematics

and English Language Arts

Based on work by Tina Chuek ell.stanford.edu

E7: Come to understand other perspectives
and cultures through reading, listening,
and collaborations

ELA NGSS@NSTA

STEM STARTS HERE

www. nsta.org/ngss




- Building Blocks of NGSS [a!

Making Meaning occurs through the integration
of science and engineering practices with core
conceptual ideas.

Thinking becomes visible when students have g
the opportunity to experience the science and  SEgEsT T
engineering, talk about it, and write about it

Deep Understanding requires coherent
curriculum and instruction as students develop
increasingly sophisticated thinking.

3. NEXT GENERATION


http://www7.nationalacademies.org/bose/Science_Learning_Kindergarten_thru_Eighth_Grade.html

A FRAMEWORK FOR

K-12 SCIENCE

EDUCATION

Practices, Crosscutting Concepts, and Core Ideas

Building Blocks of NGSS

_ NEXT GENERATION

CIENCE

i STANDARDS



In Groups... Reflect and Highlight

3-PS2 Motion and Stability:

Forces and Interactions

3-PS2

Motion and Stability: Forces and Interactions

Students who demonstrate understanding can:
Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the

Exampies could include an unbalanced force on one side of a ball can make it start moving; and, balanced

forces pushing on a box from both sides will not produce any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time: number, sre,
or direction of forces. Assessment does not indude quantitative force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force

Make observations and/or measurements of an object’'s motion to provide evidence that a pattern can be used to

predict future motion. [Carification Statement: Examples of motion with a predictable pattern could include a child swinging in a swing, a ball rolling
back and forth in a bowl, and two children on a sse-saw.] [Assessment Boundary: Assessment does not include technical terms such as period and frequency.]

Ask questions to determine cause and effect relationships of electric or magnetic interactions between two
Exampies of an electric force could include the force on hair from an electrically

charged balicon and the electrical forces between a charged rod and pieces of paper; examples of a magnetic force could include the force between two permanent
maaqnets, the force between an electromaanet and steel paperclips, and the force exerted by one magnet versus the force exerted by two magnets. Examples of

cause and effect relationships could include how the distance between objects affects strength of the force and how the orientation of magnets affects the direction
of the magnetic force.] [Assessment Boundary: Assessment is limited to forces produced by objects that can be manipulated by students, and electrical interactions

3-PS2-1.
motion of an object. [Clarification Statement:
that pulls objects down.]
3-PS2-2.
3-PS2-3.
objects not in contact with each other. [Carification Statement:
are limited to static electricty.]
3-PS2-4.

Define a simple design problem that can be solved by applying scientific ideas about magnets.* [Clarification Statement:

Examples of problems could include constructing a latch to keep a door shut and creating a device to keep two moving objects from touching each other.]

The performance expectations above were developed using the following elements from the NRC document A Famework for K-12 Soence Education:

Asking

Science and Engineering Practices

Asking questions and defining problems in grades 3-5 builds on
K=2 expers

es and progresses to specifying gualitative

o

relationships.

= Ask gquestions that can be investigated based on patterns
such as cause and effect relationships. (3-P52-3)

= Define a simple problemn that can be solved
development

Sci

data to serve as the basis for evidence,
which

and

provide evi e to rt ions or ign solutions.
= Plan and conduct an ir jation collai ively to

fair tests in

variables are controlied and the number of trials

considered. (3-PS2-1)

= Make observations and/or measurements to produce data to
serve as the basis for evid
phenomenon or test a design solution. (3-PS2-2)

tion of a

e for an expla

Connections to Nature of Scence

viedge is B d on Empirical Evidence

- Soenceﬁmitgsaebasedmmmgvzingm(}PSZ-Z)
Sdientific Investiaations Use a Variety of Methods

PS2.A: Forces and Motion

= Each force acts on one particular object and has both
strength and a direction. An object at rest typically has
muiltiple forces acting on it, but they add to give zero
net force on the object. Forces that do not sum to zero
can cause chanqges in the obiject’s speed or direction of
motion. {Boundary: Qualitative and conceptual, but not
quantitative addition of forces are used at this level.)
(3-P52-1)

= The patterns of an object’s motion in varicus situations
can be observed and measured; when that past motion
exhibits a regular pattern, future motion can be
predicted from it. (Boundary: Technical terms, such as
magnitude, velocity, momentum, and vector quantity,
arenotmoducedatdvslevel,btnﬂleconoem
some quantities need both size and direction to be
described is developed.) (3-P52-2)

PS2.B: Types of Interactions

= Objects in contact exert forces on each other. (3-PS2-1)

= Electric, and magnetic forces between a pair of obiects
do not require that the obijects be in contact. The sizes
of the forces in each situation depend on the properties
of the objects and their distances apart and, for forces
between two magnets, on their orientation relative to
each other. (3-PS2-3),(3-PS2-4)

(= ctions to Engii ing, Technofogy,
and Applications of Science
I dependence of Sci Engi ing,
and Technology

= Scientific discoveries about the natural world
can often lead to new and improved
technologies, which are developed through
the engineering design process. (3-PS2-9)




gt How does the magic wand move Willy’s
whiskers to make the beard?

Group Task

Read the standard
What parts of the standard connect to the driving question?
Come to consensus and highlight:
* Performance Expectation
e Science and Engineering Practices
* Disciplinary Core ldeas
* Cross Cutting Concepts
Be ready to report out
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osscutting Concepts




Integration of practices,
crosscutting concepts,
and core ideas.

Crosscutting
Concepts

Practices

Core
Ideas



N

Model Based Inquiry

Big Ideas and
l I Anchoring .

Phenomenon
Developing Eliciting and
evidence based Utilizing Initial
explanations ldeas

Making
‘ Meaning and
Sense of

Activity

J
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Model Based Inquiry

Developing Big Idea and

evidence Anchoring
based
: Event
explanations

Making Gathering
Ideas

Meaning
Discussions Discussions

&Aeaiiﬁlg Eliciting and
and sensegof Utilizing
e b Initial Ideas
activity

Windschitl, et al 2012




The Instructional Sequence

Next Generation Science Integrated Instructional Sequence Template

Title of Instructional Sequence Grade Level

NGS5 Performance Expectation ¢ Askquestions to determine cause and effect relationships of electric or magnetic
interactions between two objects not in contact with each other. 3-P52-3

s Clarification Statement and Assessment Boundary

¢ Define a simple design problem that can be solved by applying scientific ideas about
magnets. 3-P52-4

s Clarification Statement and Assessment Boundary

Essential Question(s)

Found in the Framework of K-12 Science Ecucation What underlying forces explain the variety of interactions observed?
Gravitational, electric, and magnetic forces between a pair of objects do not require that they be
in contact. These forces are explained by force fields that contain energy and can transfer
energy through space.

Driving Question (s)
How and why does the moving the magic wand over Willy's whiskers to make a beard?

Cross Cutting Concepts

Found in the Framework of K-12 Sciznce Education Cause and effect relationships are routinely identified, tested, and used to explain change.

Disciplinary Core Ideas

Found in the Framework of K-12 Science Education ¢ Electric, and magnetic forces between a pair of objects do not require that the objects be

in contact. The sizes of the forces in each situation depend on the properties of the
objects and their distances apart and, for forces between two magnets, on their
orientation relative to each other.

s Science and technology support each other.

¢ © Tools and instruments are used to answer scientific questions, while scientific
discoveries lead to the development of new technologies

Words: 554 | <6 | lEles 2 = so% (=)




Making Meaning...

- Re-visit / edit your model in your
Science Notebook

- Write an explanation to answer
the driving question




\

- Making Meaning... 4

Brainstorm Expanded Learning...

What are the avenues to deepen
and apply the learning to real life?

Libraries
Museums
Afterschool
Summer Learning
Home
Community




THANK YOU!
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