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NGSS Standards

Cross-cutting concepts 
provide students with 
tools to make 
connections between 
different areas of 
science and apply their 
learning to real-world 
phenomena.



Cross-Cutting Concepts
Identify the CCC that unifies
the examples

•Patterns
•Cause and effect
•Scale, proportion, and 
quantity

•Systems and system 
models

•Energy and matter
•Structure and 
function

•Stability and change



Cause and Effect: Mechanism and Prediction – Events have causes, sometimes simple, 
sometimes multifaceted. Deciphering causal relationships and the mechanisms by 
which they are mediated is a major activity of science and engineering.

K-2 

• Events have causes that 
generate observable patterns.

• Simple tests can be designed 
to gather evidence to support 
or refute student ideas about 
causes.

3-5

• Cause and effect relationships 
are routinely identified, 
tested, and used to explain 
change.

• Events that occur together 
with regularity might or might 
not be a cause-and-effect 
relationship.

6-8

• Relationships can be classified 
as causal or correlational; 
correlation does not 
necessarily imply causation.

• Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems.

• Phenomena may have more 
than one cause, and some 
cause-and-effect relationships 
in systems can only be 
described using probability.

9-12

• Empirical evidence is required 
to differentiate between 
cause and correlation and 
make claims about specific 
causes and effects.

• Cause and effect relationships 
can be suggested and 
predicted for complex natural 
and human designed systems 
by examining what is known 
about smaller scale 
mechanisms within the 
system.

• Systems can be designed to 
cause a desired effect.

• Changes in systems may have 
various causes that may not 
have equal effects.



How can we examine one phenomenon using 
one CCC through different levels?

Using Post-It notes, 
choose one CCC and 
write down how this 
phenomenon can be 
examined at the K-2, 3-5, 
6-8, and 9-12 levels.



K-12 Science Team 
What did vertical articulation mean to us?

▪ This collaboration strengthened communication 
and teamwork, as well as the sharing of insights 
and experiences among teachers.

▪ This time provided an opportunity for teachers to 
see how they are members of a team with a 
shared programmatic responsibility. 

▪ Teachers spent time learning, sharing, and 
building relationships that will foster ongoing 
communication across buildings. 
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