
Carter County NGSS Science Curriculum 

Unit Title/Topic: Thermodynamics Grade:   11                           Time: 1  week 

Performance Expectations: 
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). [Clarification Statement: Emphasis is 

on analyzing data from student investigations and using mathematical thinking to describe the energy changes both quantitatively 
and conceptually. Examples of investigations could include mixing liquids at different initial temperatures or adding objects at 
different temperatures to water.] [Assessment Boundary: 

Learning Targets/I Cans: 
1. I can distinguish between the 1st and 2nd law of Thermodynamics. 
2. I can define entropy and its relationship to thermodynamics. 
3. I can distinguish between open and closed systems. 
4. I can distinguish between and convert between temperature scales. 
5. I can plan and conduct an investigation based on the 2nd law of thermodynamics. 
6. I can communicate the results of my investigation through technical writing. 

Science and Engineering Practices 
Planning and Carrying Out Investigations 

Planning and carrying out investigations to 

answer questions or test 
solutions to problems in 9–12 builds on K–8 
experiences and 
progresses to include investigations that provide 

evidence for and 
test conceptual, mathematical, physical and 
emFielpirical models. 
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-PS2-5) 
Analyzing and Interpreting Data 

Analyzing data in 9–12 builds on K–8 and 
progresses to introducing 
more detailed statistical analysis, the comparison 

of data sets for 
consistency, and the use of models to generate 
and analyze data. 
Analyze data using tools, technologies, and/or 

models (e.g., 
computational, mathematical) in order to make 
valid and reliable 
scientific claims or determine an optimal design 

solution. (HSPS2 
Using Mathematics and Computational Thinking 

Mathematical and computational thinking at the 
9–12 level builds on 

K–8 and progresses to using algebraic thinking 
and analysis, a range 
of linear and nonlinear functions including 
trigonometric functions, 

exponentials and logarithms, and computational 
tools for statistical 
analysis to analyze, represent, and model data. 
Simple computational 

simulations are created and used based on 
mathematical models of 
basic assumptions. 
Use mathematical representations of 

phenomena to describe 
explanations. (HS-PS2-2),(HS-PS2-4) 

Disciplinary Core Ideas 
 
PS3.B: 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. (HS-PS3-1) 
Energy cannot be created or 
destroyed, but it can be transported 

from one place to another and 
transferred between systems. 
(HS-PS3-1),(HS-PS3-4) 
Mathematical expressions, which 

quantify how the stored energy 
in a system depends on its configuration 
(e.g. relative positions 

of charged particles, compression of a 
spring) and how kinetic 
energy depends on mass and speed, 
allow the concept of 

conservation of energy to be used to 
predict and describe 
system behavior. (HS-PS3-1) 
The availability of energy limits what 

can occur in any system. 
(HS-PS3-1) 
Uncontrolled systems always evolve 

toward more stable states— 
that is, toward more uniform energy 
distribution (e.g., water 
flows downhill, objects hotter than their 

surrounding 
environment cool down). (HS-PS3-4) 

Crosscutting Concepts 
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. 
(HSPS3- 

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) 
------------------------------------------- 



Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions 
in 9–12 builds on 

K–8 experiences and progresses to explanations 
and designs that are 
supported by multiple and independent student-
generated sources of 

evidence consistent with scientific ideas, 
principles, and theories. 
Apply scientific ideas to solve a design problem, 

taking into 
account possible unanticipated effects. (HS-PS2-
3) 
 
Constructing Explanations and Designing Solutions 

Constructing explanations and designing solutions 
in 9–12 builds on 

K–8 experiences and progresses to explanations 
and designs that are 
supported by multiple and independent student-
generated sources of 

evidence consistent with scientific ideas, 
principles, and theories. 
Apply scientific ideas to solve a design problem, 
taking into 

account possible unanticipated effects. (HS-PS2-
3) 
----------------------------------------------------- 
 
 
 
 
 
 
 
 
 

Critical Content Vocabulary: 
heat,entropy,conduction,radiation,convection,Kelvin,Celcius,Farinheit,thermal equilibrium, 
specific heat, 
 
 
 

Resources: 
Discovery Education, Internet, Various lab equipment 
 
 
 
 

 


