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Purpose 

 
Our science ideas come from both our everyday experiences and our formal 
and informal educational experiences, starting when we are very young and 
continuing through our college education and beyond. In this activity, we 
will review the Next Generation Science Standards (NGSS) and consider the 
role the practices and crosscutting concepts play in your learning and in 
children’s learning of science.  
 

 

Revisiting the question: What does successful 
science instruction look like? 

 
Predictions, Observations and Making Sense 

 
Part 1: Reflecting on Your Ideas about Learning Science  

 

 Think back on your own science learning experiences, both in this class 
and your experiences in elementary school, high school and college 
through now. Consider what you think makes good science teaching.  
You may consider an activity or lesson that you think was successful at 
helping you learn something. Write some of your ideas down.  

 
 
 
 
 

 If your class completed TL Activity 1 near the beginning of your Next 
Gen PET course, how has your answer changed?  
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Share your experiences with your group members.   
 

 In science classes, children learn many things. They learn about science 
ideas and they learn how science is done. They also learn ways of 
thinking and may develop attitudes toward science. That is, they may 
decide that they like or do not like science. What types of things do you 
think are most important for children to learn in their science classes?  

 
  
 
 
 
Answer the clicker question about what you think is most important for 
children to learn in their science classes.  
 

CQ 12-1:  Of the following possibilities, choose the one you feel is most 
important that children learn in science classes?  
 
A. Skills for conducting scientific research like conducting careful 

observations. 
B. Scientific facts and vocabulary.   
C. Science knowledge that will help students understand current events such 

as information about nuclear power plants and genetic modifications.  
D. An understanding of how new science knowledge is developed.  
E. That science is fun. 

 
Discuss your response in a whole class discussion.  
 
 
Clicker Question 12-1 can be difficult because it requires you to choose one 
most important thing for children to learn, when in fact learning science is a 
complex endeavor that involves learning many of these things 
simultaneously.  
 
Reflect on your own experience during this Next Gen PET course. Think 
about what you think was the most important thing that you learned during 
this class. This might be a specific physical science idea that you learned that 
changed how you understood the world; something about how you or others 
learn; something about your own ideas; something about what you were 
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capable of; or something about science in general. Write down your ideas 
below. Be as specific as you can.  
 
 
 
 
 
 
 
Try to categorize your response into one of the following general topics so 
that you can share with the class.   
 

CQ 12-2:  The most important thing I learned (so far) in Next Gen PET was 
something about:  
 
A.  A specific physical science topic. 
B. Myself.   
C. Learning (my own or children’s).  
D. How science is done.  
E. Something else (write down what it was). 

 
 

Part 2: The Next Generation Science Standards (NGSS) and 
Crosscutting Concepts 
 

Recall that the NGSS are a set of standards that describe what children in 
grades K-12 should be able to do at specific grade levels. The standards draw 
on three types of knowledge (called dimensions):   

1) Disciplinary core ideas 
2) Science and engineering practices 
3) Crosscutting concepts  

Here we will focus on the crosscutting concepts. As you may recall from TL 
Activity 1 and some extensions, the crosscutting concepts unite ideas across 
the fields of science. This means that these ideas cross not only topics in 
physical science (e.g., “magnetism” and “pressure”) but across life, earth, and 
space sciences. The crosscutting concepts are listed below, along with a brief 
description of each. (You already saw this list in Activity 1; it is reprinted here 
for convenience.) 
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1. Patterns. Observed patterns of forms and events guide organization and 
classification, and they prompt questions about relationships and the factors 
that influence them.  

2. Cause and effect. Mechanism and explanation. Events have causes, 
sometimes simple, sometimes multifaceted. A major activity of science is 
investigating and explaining causal relationships and the mechanisms by 
which they are mediated. Such mechanisms can then be tested across given 
contexts and used to predict and explain events in new contexts.  

3. Scale, proportion, and quantity. In considering phenomena, it is critical to 
recognize what is relevant at different measures of size, time, and energy, and 
to recognize how changes in scale, proportion, or quantity affect a system’s 
structure or performance.  

4. Systems and system models. Defining the system under study—specifying 
its boundaries and making explicit a model of that system—provides tools for 
understanding and testing ideas that are applicable throughout science and 
engineering.  

5. Energy and matter. Flows, cycles, and conservation. Tracking fluxes of 
energy and matter into, out of, and within systems helps one understand the 
systems’ possibilities and limitations.  

6. Structure and function. The way in which an object or living thing is 
shaped and its substructure determine many of its properties and functions.  

7. Stability and change. For natural and built systems alike, conditions of 
stability and determinants of rates of change or evolution of a system are 
critical elements of study 

 

 Choose three of the crosscutting concepts. For each of the crosscutting 
concepts, describe one way it applies to the content of the current 
module you’re working on, and one way it applies to any of the other 
modules you have covered in Next Gen PET.   Discuss these with your 
group. 
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Crosscutting Concept Current Module Other Module  
(your choice) 

1. Patterns  

 

 

 

2. Cause and Effect  

 

 

 

3. Scale, Proportion, and 
Quantity 

 

 

 

 

4. Systems and System 
Models 

 

 

 

 

5. Energy and Matter  

 

 

 

6. Structure and 
Function 

 

 

 

 

7. Stability and Change  
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Summarizing Question 

S1. The NGSS recommends that science instruction include disciplinary core 
ideas (e.g., how the particulate nature of matter helps explain the 
differences between gases, liquids and solids), science and engineering 
practices (e.g., obtaining, evaluating, and communicating ideas), and 
crosscutting concepts (e.g., structure and function) and that these three 
dimensions be intertwined. A classroom in which the teacher taught all 
these separately (e.g., a unit about the particulate nature of matter, 
followed by a unit on communicating ideas, followed by a unit on 
structure and function) would not be aligned with the NGSS. What 
advantages to student learning can you think of for intertwining the 
ideas?  

 
 
 

 


