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Previous national framework
National Science Education Standards
National Research Council, 1996

Common Core State Standards
“establish a shared set of clear educational standards”

-Common Core State Standards, 2012

New York State,

July 2010




Remain competitive internationally

Science for informed decisions
Health
Policy




“...broad description of the content and sequence of
learning expected of all students by the completion of

high school “

-National Research Council, 2012

A guide for:

-curriculum, assessment and standards
developers

-teachers, teacher educators




Developmental progression
Curiosity = Knowledge

Core Ideas

Reduce number of topics
Depth vs. Breadth

Knowledge & Practices
Combined




Dimension 1

Science (& Engineering) Practices

Dimension 2 NEXT GENERATION

Crosscutting Concepts CIENCE
STANDARDS

Dimension 3

Core Ideas




“...in order to facilitate students’ learning, the
dimensions must be woven together in standards,

curricula, instruction, and assessments.”

-National Research Council, 2012




Dimension 3
Core Ideas

Dimension 1

Science (& Engineering) Practices

Dimension 2

Crosscutting Concepts




Kinetic Molecular Theory
Core Ideas

Simulation
Science (& Engineering) Practices

Patterns, Systems, Models
Cause & Effect, Matter

Mathematics & Literacy
Crosscutting Concepts




Simulations
Diffusion
Kinetic Molecular Theory
Phase Change
Gas Laws

Gas Laws Simulation

Provide an opportunity for teachers to integrate the K-
12 Science Framework recommendations into their
teaching




Dimension 1:

Science Practices

Molecules & Minds Simulations:

Allow students to engage in

scientific practices in

the classroom

KMT Simulation




THE REAL WORLD

Ask Questions
Observe
Experiment
Measure

Y

COLLECT DATA
TEST SOLUTIONS

Investigating

ARGUE
CRITIQUE
ANALYZE

Evaluating

THEORIES
AND MODELS

Imagine
Reason
Calculate
Predict

v

FORMULATE HYPOTHESES
PROPOSE SOLUTIONS

Developing Explanations
and Solutions

FIGURE 3-1 The three spheres of activity for scientists and engineers.

National Research Council, 2012




The Real World

Can ice cream sundaes teach us anything
about kinetic molecular theory?

Collect Data
Test Solutions

Number of Particles: n =11

300 350 400 450 500 550
Temperature {K) g

Argue
Critique

Analyze

Thébfies and
Models

Describe how gas
particles behave...

Formulate
Hypotheses
Propose Solutions

What do you really know about why spray cans need
a safety warning? Do you know how a spray can
become dangerous? Or why heat might be a bad

combination with a gas in a container?




Patterns
Systems & Models of Systems
Cause & Effect

Stability & Change
Scale/Proportion/Quantity

Structure & Function
Matter & Energy

Phase Change Simulation




Physical Sciences
Matter & Interactions

Motion & Stability, Forces &
Interactions

Energy
——r Waves
Diffusion Simulation
Life Sciences

Structures & Processes: Molecules to
Organisms

Ecosystems: Energy, Interactions,
Dynamics

ONe Heredity: Variation & Inheritance

Biological Evolution: Diversity & Unity
Phase Change Simulation Gas Laws Simulation




Students acquire knowledge of:
Science Practices, Crosscutting Concepts, Core Ideas

Integrate Molecules & Minds Simulations into
teaching curriculum

What does COCOA have to do
with CHEMISTRY? Take a
careful look at . . .
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