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West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-9-12 

 Unit 7- Laws of Thermodynamics &  Heat Transfer                                                        

 Pacing 4 weeks  

Essential Question(s): 

 

 

Big Idea(s): 

 

Example Phenomena: 

 

 

 

Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in BOLD and “Supporting” 

Standards)- Prioritize Performance Expectations 
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Priority Standard 

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: 

 

Supporting Standards- 

 

“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT NUMBER 

 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

PS3.B: Conservation of 

Energy and Energy 

Transfer  

∙ Energy cannot be 

created or destroyed, 

but it can be 

transported from one 

1 Identifying the 

phenomenon to be 

investigated  

a Students describe* 

the purpose of the 

investigation, which 

includes the 

Levels 1-6 Planning and 

Carrying Out 

Investigations  

∙ Plan and conduct 

an investigation 

individually and 

collaboratively to 

Systems and System 

Models  

∙ When investigating or 

describing a system, the 

boundaries and initial 

conditions of the system 

need to be defined and 

RST.11-12.1 
WHST.9-12.7 
WHST.11-
12.8 

MP.2 
MP.4 
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place to another and 

transferred between 

systems.  

∙ 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). PS3.D: Energy in 

Chemical Processes  

∙ Although energy 

cannot be destroyed, it 

can be converted to 

less useful forms — for 

example, to thermal 

energy in the 

surrounding 

environment. 

 

following idea, 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).  

2 Identifying the 

evidence to answer 

this question  

a Students develop 

an investigation plan 

and describe* the 

data that will be 

collected and the 

evidence to be 

derived from the 

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. 

 

their inputs and outputs 

analyzed and described 

using models. 
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data, including: i. 

The measurement of 

the reduction of 

temperature of the 

hot object and the 

increase in 

temperature of the 

cold object to show 

that the thermal 

energy lost by the 

hot object is equal 

to the thermal 

energy gained by the 

cold object and that 

the distribution of 

thermal energy is 

more uniform after 

the interaction of 

the hot and cold 

components; and ii. 

The heat capacity of 

the components in 

the system 

(obtained from 

scientific literature).  

3 Planning for the 
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investigation  

a In the investigation 

plan, students 

describe*: i. How a 

nearly closed system 

will be constructed, 

including the 

boundaries and 

initial conditions of 

the system; ii. The 

data that will be 

collected, including 

masses of 

components and 

initial and final 

temperatures; and 

iii. The experimental 

procedure, including 

how the data will be 

collected, the 

number of trials, the 

experimental set up, 

and equipment 

required.  

4 Collecting the data 

 a Students collect 
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and record data that 

can be used to 

calculate the change 

in thermal energy of 

each of the two 

components of the 

system.  

5 Refining the 

design  

a Students evaluate 

their investigation, 

including: i. The 

accuracy and 

precision of the data 

collected, as well as 

the limitations of the 

investigation; and ii. 

The ability of the 

data to provide the 

evidence required.  

b If necessary, 

students refine the 

plan to produce 

more accurate, 

precise, and useful 

data that address 
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the experimental 

question.  

c Students identify 

potential causes of 

the apparent loss of 

energy from a closed 

system (which 

should be zero in an 

ideal system) and 

adjust the design of 

the experiment 

accordingly. 

 

 

Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification statements with 

examples) 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 
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Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 

3. Expanding prior knowledge through literature and observation 

4. Science Journals 

5. Compare and contrast 

6. Student driven instruction 

7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

 

“Dipsticks” (Informal Progress Monitoring Checks): 

 

 

 

Common Formative Post- Assessment (Followed by Data Team Analysis): 
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CROSS-CUTTING CONCEPTS - 

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 
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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. 
 

 

Science and Engineering Practices (Practices in BOLD should be focused on in this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for engineering) 

7. Engaging in argument from evidence 
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8. Obtaining, evaluating, and communicating information 
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Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

  HS-PS3-4 
ELA/Literacy - 
RST.11-12.1 
Cite specific textual evidence to support analysis of 
science and technical texts, attending to important 
distinctions the author makes and to any gaps or 
inconsistencies in the account. (HS-PS3-4) 
WHST.9-12.7 
Conduct short as well as more sustained research 
projects to answer a question (including a self-
generated question) or solve a problem; narrow or 
broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating 
understanding of the subject under investigation. (HS-
PS3-4) 
WHST.11-12.8 
Gather relevant information from multiple 
authoritative print and digital sources, using advanced 
searches effectively; assess the strengths and 
limitations of each source in terms of the specific task, 
purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding 
plagiarism and overreliance on any one source and 
following a standard format for citation. (HS-PS3-4) 
WHST.9-12.9 
Draw evidence from informational texts to support 
analysis, reflection, and research. (HS-PS3-4) 
Mathematics - 
MP.2 
Reason abstractly and quantitatively. (HS-PS3-4) 
MP.4 
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Model with mathematics. (HS-PS3-4) 

 

 


