
Connecting to the Next Generation Science Standards (NGSS Lead States 2013) 

Standards 

HS-PS3: Energy  

 

Performance Expectation(s) 

The materials/lessons/activities outlined in this article are just one step toward reaching the 

performance expectations listed below. 

 
HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as 
either motions of particles or energy stored in fields.  

 
HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of energy 
into another form of energy. 

 
HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two 
components of different temperature are combined within a closed system results in a more uniform energy 
distribution among the components in the system (second law of thermodynamics).  

Dimension Name and NGSS code/citation 
Specific Connections to Classroom 

Activity 

Science 

and 

Engineering 

Practices 

Developing and Using Models 
• Develop and use a model based on evidence to 
illustrate the relationships between systems or 
between components of a system. (HS-PS3-2)  

 
Planning and Carrying Out Investigations 
• Plan and conduct an investigation individually and 
collaboratively to produce data to serve as the basis 
for evidence, and in the design: decide on types, 
how much, and accuracy of data needed to produce 
reliable measurements and consider limitations on 
the precision of the data (e.g., number of trials, 
cost, risk, time), and refine the design accordingly. 
(HS-PS3-4)  

 
 
 
 

 

 

 

Students use an online simulation to “see” the 
effects of radiation.  
 
 
 
 
Students plan and conduct investigations with a 
radiation detector probe. 



Disciplinary 

Core Ideas 

PS3.A: Definitions of Energy 
• Energy is a quantitative property of a system 
that depends on the motion and interactions 
of matter and radiation within that system. 
That there is a single quantity called energy is 
due to the fact that a system’s total energy is 
conserved, even as, within the system, energy 
is continually transferred from one object to 
another and between its various possible 
forms. (HS-PS3-2) 
 
PS3. Conservation of Energy and Energy 
Transfer 
• Conservation of energy means that the total 
change of energy in any system is always 
equal to the total energy transferred into or 
out of the system. 
• Energy cannot be created or destroyed, but 
it can be transported from one place to 
another and transferred between systems. 
(HS- PS3-4) 
 
PS3.D Energy in Chemical Processes and 
Everyday Life 
• Although energy cannot be destroyed, it can 
be converted to less useful forms—for 
example, to thermal energy in the 
surrounding environment. (HS-PS3-3),(HS-
PS3-4) 

 

 

 
Students study that heat energy moves from one 
place without any material flow. Students 
measure the infrared radiation coming from hot 
and cold objects. 

 
 

Crosscutting 
Concept(s) 

Systems and System Models  
• When investigating or describing a system, 
the boundaries and initial conditions of the 
system need to be defined and their inputs 
and outputs analyzed and described using 
models. (HS-PS3-4)  
• Models can be used to predict the 
behavior of a system, but these predictions 
have limited precision and reliability due to 
the assumptions and approximations 
inherent in models.  

 
 
Energy and Matter  
• Changes of energy and matter in a system 
can be described in terms of energy and 
matter flows into, out of, and within that 
system. (HS-PS3-3)  
• Energy cannot be created or destroyed—
only moves between one place and another 
place, between objects and/or fields, or 
between systems. (HS-PS3-2)  

 
 

Students use models with inputs and outputs, 
showing the system under study.  
 
 
 
 
 
 
 
 
 
 
 
Students learn that energy may take different 
forms and that transfer of energy can be tracked 
as energy flows through designed or natural 
systems. 
 

 
 


