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Sclence education today IS
changing at a blinding pace




= You want
your
children to
be prepareo
for the
needs of

{OMOorrow



Today's education needs to keep pace with
the needs of tomorrow's world
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Thermal (IR) camera
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SCIENCE




A FRAMEWORK FOR
K-12 SCIENCE
EDUCATION

Practices, Crosscutting Concepts, and Core |deas
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Scientific and Engineering Practices

eAsking questions / defining problems

eDeveloping and using models

ePlanning and carrying out investigations
eAnalyzing and interpreting data

o UsiNg mathematics and computational thinking
eConstructing explanations / designing solutions
eENQgaging in argument from evidence

eObtaining, evaluating, communicating information




Asking Questions Using Conducting Analyzing Using Constructing Explanations  Arguing from Communicating
Defining Problems Models Investigations Data Mathematics Designing Solutions Evidence Information
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Asking Questions

e Asking gquestions Is essential to developing
sclentific habits of mind

e Questions are iImportant in both science and

engineering

o Students should be able to ask scientific

guestions that can be investigateo

o Students should be able to distinguish
scientific from non-scientific questions
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Developing and Using Models

e Models are representations of phenomena
e Models are always analogous to the
ohenomena they represent in some way

e Many kinds of models exist
e Drawings
e Physical models
e Mathematical equations
e Many concepts are often modeled best
through simulation
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& Corsortium Get Upletes

Next-Generation Molecular Workbench

Now you can use our award-winning molecular simulations anytime, anywhere.

Try These Activities

States of Matter Boiling Point Solubility

Learn what gas, liquid and solids look See what happens at the molecular level Discover why some substances dissolve in
like at the atomic scale when a3 substance starts to boil water while others do not

Molecular Workbench is already one of Try These Activities

the most versatile ways to experience the

science of atoms and molecules. Now States of Matter

thanks to Google's generosity and the . Learn about phase change — a major factor in creating climate on Earth among

many other interesting phenomena.

power of HTMLS, we're bringing it to Web
Run Activity »

browsers everywhere. Try out the
activities listed at right to see for yourself.

Molecular Models
Need a simple model to show

intermolecular attractions, gas laws
or phase change? Embed these
interactives in your own website or

blog. Find an interactive now »

attractions. Explore how these forces affect a substance's boiling point.

¢

Boiling Point

n The temperature at which substances boil is determined by intermolecular
‘ Run Activity »

Solubility
Have you ever wondered why oil and water don't mix? Discover why some
substances dissolve in water while others do not.

Run Activity »
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Intermolecular Attractions and Boiling Point 40000 )»

All molecules attract to each other.

The model shows a drop of a polar liquid and a
drop of a non-polar liquid. By heating these
liquids, you can vaporize (boil) them, causing The Concord Consortium
molecules to break free of their intermolecular

attractions. <

Which liquid boiled first?

() polar
) non-polar

Check Answer

-
How could you tell when the liquids boiled?

Rubbing alcohol is less polar
Both are liquids at room tem;

Which one boils first? Why? | o2&
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Planning and Carrying

Out Investigations
e SClentists and engineers explore the worlo

N part to test theories and explanations

esting explanatory models requires

olann
nves

ed |

tigations must identify the relevant

nvestigation

variapbles and consider how they might be
observed, measured and controlleo
Planning for controls Is an important part of

the design of investigations
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4, Test your prediction:

a. Measure the cold water for 10 seconds.
b. Measure the warm water for 10 seconds.
c. Pour the small cup of water into the large cup. Measure and record the temperature of the mixture.

la »
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Designing Solutions
e [N engineering, the goal Is a design rather than

an explanation

Developing designs Is iterative and systematic,

out contains unigue elements:

e Specifying constraints and criteria

e Developing a design plan

e Producing and testing models or prototypes
e Selecting among alternative design features
e Refining design 1deas based on the

per

formance of a prototype or simulation
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Energy3D v0.5.4 - /Volumes/ADATA UFD/Chapter3 /Energy3D Projects/test house.ser
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Energy3D v0.5.4 - /Volumes/ADATA UFD/Chapter3/Energy3D Projects/test house.ser

Scale Camera Help

-- ‘ — '. Date: November 28 ',

Time o Latitude

c00/42 Q) B

Wednesday, May 8, 13



Argument from
Evidence




Arguing from Evidence

e SCience Is replete with arguments that take
olace both informally and formally.
e Historical case studies

SNOW Nhow new 1deas

are often difficult to accept and have to be

argued for.
e [ Ne knowledge and ability to detect "bad

sclence’ are requirements both for the

scle

NtiIst and the citize

e STUC

ents should be ab

.

e to understand and

construct arguments, identify flaws, and
improve their arguments
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The Concord
Consortium

For School & Home What We're Working On Topics, Newsletters & Whitepapers Mission, Partners & Staff

Find dozens of free activities
yOU Can use right now

Spark powerful, technology-based learning in your classroom today with free
activities for many science topics and grade levels

We're hiring! Business Developer and Research Scientist positions

.
now avalilable »

Folibw Us!

SmartGraphs Contest
Create a math, science or social
science activity for our SmantGraphs
software and you could win an
iPod, $100 Amazon gift card and
have your activity featured on our

— . website! Graphs are everywhere in

STEM classrooms, but

understanding them is another matter. Free SmartGraphs
activities provide interactive hints and scaffolding for students
as they learn. We're excited 1o see what kinds of activities you
create using our new authoring system. Learn more

We're a non-profit educational technology laboratory for science,

mathematics and engineering. Our pioneering work brings » O Molecular Workbench
:) - ot B

Co-Design Workshop

technology'’s promise into reality for education.
Have you dreamed up molecular
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Thanks to our many collaborators, including:
Parkland College, NANO-LINK, BIO-LINK, MATEC, OP-TEC,
Center for Engineering Education and Outreach at Tufts
University, the Boston Museum of Science, Purdue University,
Hofstra University, Boston College, BSCS, MMSA, University of
California, Berkeley, University of Toronto, and, of course, the
National Science Foundation.

This material Is based upon work supported by the
National Science Foundation under Grant Nos.
DRL-0822213, DRL-0733264, DRL-0929540,
DRL-0918449, DRL-07/33299, and DRL-0946582. Any
opinions, findings, and conclusions or
recommendations expressed in this material are those
of the author(s) and do not necessarily reflect the views
of the National Science Foundation.
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