
Crosscutting Concepts: 
1 of the 3 Dimensions of 

the AZ Science Standards
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Who’s in the Room?

Complete the poll that will be on 
your screen.
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Webinar Expectations

 Microphones are disabled
 Utilize the chat room for discussion/comments  
 If you have a question type in “stack” so you can 

share your question when time is appropriate 
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Objectives
 Recognize how crosscutting 

concepts can deepen 
students conceptual 
understanding of science 
content.

 Describe how crosscutting 
concepts progress through 
the grade bands to support 
student learning.

 Explain how crosscutting 
concepts are an integral 
dimension to the Arizona                                                                                                
Science Standards.

 Ask questions
 Embrace mistakes
 Integrate new 

information
 Open your mind to 

diverse views
 Utilize what you learn

Norms
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“

”

An advantage of the AZSS over 
NGSS is that teachers and 
students can determine which 
crosscutting concept makes sense 
for learning the core ideas. 

I claim…

As we go throughout this hour, determine evidence 
to support or negate this claim.
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Record Your Observations

6



Share Your Ideas…
Did you notice a pattern?  If so, what  caused 

the pattern you observed? 
How did the different components of this 

system interact?
What caused the butterflies to move?
 Is this system stable or unstable?  What 

evidence do you have (or would need to have) 
to support your claim?

7



Brain Research…

» Experts use a conceptual framework 
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What is a conceptual framework?

National Research Council. How People Learn: Brain, Mind, Experience, and School: 
Expanded Edition. Washington, DC: The National Academies Press, 2000. 
doi:10.17226/9853.
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What is a conceptual framework?

National Research Council. How People Learn: Brain, Mind, Experience, and School: 
Expanded Edition. Washington, DC: The National Academies Press, 2000. 
doi:10.17226/9853.
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What is a conceptual framework?

National Research Council. How People Learn: Brain, Mind, Experience, and School: 
Expanded Edition. Washington, DC: The National Academies Press, 2000. 
doi:10.17226/9853.

11



Experts and novices organize their ideas 
differently

» Experts use a conceptual framework 
» Novices rely on surface features
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Think about novice drivers….

National Research Council. How People Learn: Brain, Mind, Experience, and School: 
Expanded Edition. Washington, DC: The National Academies Press, 2000. 
doi:10.17226/9853.
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Compared to expert drivers…

National Research Council. How People Learn: Brain, Mind, Experience, and School: 
Expanded Edition. Washington, DC: The National Academies Press, 2000. 
doi:10.17226/9853.
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California Academy of Sciences

One goal of science education is to teach 
students think more like experts

» What if we gave students an expert-like conceptual 
framework to organize their ideas around?



California Academy of Sciences

How will the CCCs help students learn 
science?
1. A conceptual framework helps students make sense 

of new content and tackle novel problems

2. Allows students to be more flexible and creative with 
their science and engineering ideas

3. Helps students to develop their ideas over time

A Framework for K-12 
Education,
Project 2061



There are 7 Crosscutting Concepts (CCCs)

 Patterns
 Cause and effect
 Scale, proportion, and quantity
 System and system models
 Energy and matter
 Structure and function
 Stability and change
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Patterns
Observed patterns in 
nature guide 
organization and 
classification and 
prompt questions and 
relationships and 
causes underlying 
them.
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Cause and effect

The CCC of cause and 
effect investigates how 
things are connected 
by identifying the 
reasons behind an 
occurrence, and what 
that occurrence results 
in.
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Scale, proportion, and quantity

Different measures of 
size and time affect a 
system’s structure, 
performance, and our 
ability to observe 
phenomena.

20



Systems & system models

A system is an 
organized group of 
related object or 
components; models
can be used for 
understanding and 
predicting the behavior 
of systems.
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Energy and 
matter
These things are 
neither created nor 
destroyed, but may 
flow into and out of a 
system and influence 
its functioning.
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Structure and function

The way something is 
built and the parts that it 
has determine how it 
works. 
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Stability and change

Over time, a system 
might stay the same or 
become different, 
depending on a variety 
of factors.
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What questions do you have?
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There are 7 Crosscutting Concepts (CCCs)

 Patterns
 Cause and effect
 Scale, proportion, and quantity
 System and system models
 Energy and matter
 Structure and function
 Stability and change
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Ready to Check Your Answers?
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Scale, Proportion, 
and Quantity
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A



Patterns

38

B



Energy & Matter
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C



Stability 
& 
Change
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D



Cause & Effect
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E



Structure 
& 
Function
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F



Systems & 
System Models
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Crosscutting concepts are valuable tools 
for making sense of phenomena.
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Record Your Observations
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Share Your Ideas…
Did you notice a pattern?  If so, what  caused 

the pattern you observed? 
How did the different components of this 

system interact?
What caused the butterflies to move?
 Is this system stable or unstable?  What 

evidence do you have (or would need to have) 
to support your claim?
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Crosscutting concepts are valuable tools 
for making sense of phenomena.
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What questions do you have?
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AZ Science Standards

https://www.azed.gov/standards-practices/k-12standards/standards-science/
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https://www.azed.gov/standards-practices/k-12standards/standards-science/


Where are the crosscutting concepts in the 
standards?
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Where are the crosscutting concepts in the 
standards?
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Where are the crosscutting concepts in the 
standards?
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Where are the crosscutting concepts in the 
standards?
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What questions do you have?
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Crosscutting Concept Progression
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Crosscutting Concept Progressions
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AZ 2018 Science Standards 

Thinking about your own grade level standards …

How can you integrate the CCCs into your classroom?

Which CCC(s) would you use as a lens to teach the 
standard(s)? 

63



“

”

An advantage of the AZSS over 
NGSS is that teachers and 
students can determine which 
crosscutting concept makes sense 
for learning the core ideas. 

I claim…

What evidence did you collect to support or negate 
this claim?
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Key Take-Aways
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Crosscutting Concepts…
 Structure students’ reasoning.
 Focus students’ explanations.
 Deepen student understanding of the core ideas across 

disciplines.
 Provide a scaffold for science reasoning.
 Help students better understand core ideas in science 

and engineering.
 Grow in complexity and sophistication across the grades. 
 Provide a common vocabulary for science and 

engineering. 
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What questions do you have?
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Thank you 
Sara Torres
sstorres71@gmail.com
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