
West Haven Public Schools 

Unit Planning Organizer 

Subject - Integrated Science             Grade-9 

Unit 1 Energy Transfer                                                           Pacing______3 weeks_________ 

Essential Question(s): 

What is energy? How can one pt an object’s continued motion, changes in motion or stability? 

How do machines make doing work easier? 

Example Phenomena: Rube Goldberg Cartoon 

Big Idea(s): Objects can be classified by the forms of energy they possess.  

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

Standards)- Prioritize Performance Expectations 

Priority Standard 

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 

Supporting Standards 

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a 

combination of energy associated with the motions of particles (objects) and energy associated with the 

relative positions of particles (objects) 



HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a system 

when the change in energy of the other component(s) and energy flows in and out of the system are known. 

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

Concepts(Need to 
Know) 

 
 

Skills(Able to 
Do) 

 

 

BLOOM
S 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT NUMBER 

 

LA 
Commo
n Core 

 

Math  
Commo
n Core  

 
 

Students design a 
device that converts 
one form of energy 
into another form 
of energy. 
 
Students develop a 
plan for the device 
in which they: i. 
Identify what 
scientific principles 
provide the basis 
for the energy 
conversion design; 
ii. Identify the forms 
of energy that will 
be converted from 
one form to another 
in the designed 
system; iii. Identify 
losses of energy by 
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the design system 
to the surrounding 
environment; iv. 
Describe* the 
scientific rationale 
for choices of 
materials and 
structure of the 
device, including 
how student-
generated evidence 
influenced the 
design; and v. 
Describe* that this 
device is an 
example of how the 
application of 
scientific knowledge 
and engineering 
design can increase 
benefits for modern 
civilization while 
decreasing costs 
and risk. 
 
Students describe* 
and quantify (when 
appropriate) 
prioritized criteria 
and constraints for 
the design of the 
device, along with 
the tradeoffs 
implicit in these 



design solutions. 
Examples of 
constraints to be 
considered are cost 
and efficiency of 
energy conversion.  
 
Students build and 
test the device 
according to the 
plan.  
 
Students 
systematically and 
quantitatively 
evaluate the 
performance of the 
device against the 
criteria and 
constraints. 
 
Students use the 
results of the tests 
to improve the 
device performance 
by increasing the 
efficiency of energy 
conversion, keeping 
in mind the criteria 
and constraints, and 
noting any 
modifications in 
tradeoffs. 
 



Students develop 
models in which 
they identify and 
describe* the 
relevant 
components, 
including: i. All the 
components of the 
system and the 
surroundings, as 
well as energy flows 
between the system 
and the 
surroundings; ii. 
Clearly depicting 
both a macroscopic 
and a 
molecular/atomic-
level representation 
of the system; and 
iii. Depicting the 
forms in which 
energy is 
manifested at two 
different scales: a) 
Macroscopic , such 
as motion, sound, 
light, thermal 
energy, potential 
energy or energy in 
fields; and b) 
Molecular/atomic, 
such as motions 
(kinetic energy) of 



particles (e.g., 
nuclei and 
electrons), the 
relative positions of 
particles in fields 
(potential energy), 
and energy in fields. 
 
Students describe* 
the relationships 
between 
components in their 
models, including: i. 
Changes in the 
relative position of 
objects in 
gravitational, 
magnetic or 
electrostatic fields 
can affect the 
energy of the fields 
(e.g., charged 
objects moving 
away from each 
other change the 
field energy). ii. 
Thermal energy 
includes both the 
kinetic and 
potential energy of 
particle vibrations in 
solids or molecules 
and the kinetic 
energy of freely 



moving particles 
(e.g., inert gas 
atoms, molecules) 
in liquids and gases. 
iii. The total energy 
of the system and 
surroundings is 
conserved at a 
macroscopic and 
molecular/atomic 
level. iv. Chemical 
energy can be 
considered in terms 
of systems of nuclei 
and electrons in 
electrostatic fields 
(bonds). v. As one 
form of energy 
increases, others 
must decrease by 
the same amount as 
energy is 
transferred among 
and between 
objects and fields. 
 
Students use their 
models to show 
that in closed 
systems the energy 
is conserved on 
both the 
macroscopic and 
molecular/atomic 



scales so that as 
one form of energy 
changes, the total 
system energy 
remains constant, 
as evidenced by the 
other forms of 
energy changing by 
the same amount or 
changes only by the 
amount of energy 
that is transferred 
into or out of the 
system. b Students 
use their models to 
illustrate that 
energy at the 
macroscopic scale 
can be accounted 
for as a 
combination of 
energy associated 
with the motions of 
particles/objects 
and energy 
associated with the 
relative positions of 
particles/objects on 
both the 
macroscopic and 
microscopic scales.  
 
Students develop a 
model (i.e., 



graphical, verbal, or 
mathematical) in 
which they identify 
and describe* the 
components based 
on both seismic and 
magnetic evidence 
(e.g., the pattern of 
the geothermal 
gradient or heat 
flow 
measurements) 
from Earth’s 
interior, including: 
iii. Radioactive 
decay and residual 
thermal energy 
from the formation 
of the Earth as a 
source of energy;v. 
The process of 
convection that 
causes hot matter 
to rise (move away 
from the center) 
and cool matter to 
fall (move toward 
the center). 
 
 

 



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

examples) 

[Clarification Statement: Examples of phenomena at the macroscopic scale could include the conversion of kinetic energy to 

thermal energy, the energy stored due to position of an object above the earth, and the energy stored between two electrically-

charged plates. Examples of models could include diagrams, drawings, descriptions, and computer simulations.] 

 

[Clarification Statement: Emphasis is on both a one dimensional model of Earth, with radial layers determined by density, and a 

three dimensional model, which is controlled by mantle convection and the resulting plate tectonics. Examples of evidence include 

maps of Earth’s three-dimensional structure obtained from seismic waves, records of the rate of change of Earth’s magnetic field (as 

constraints on convection in the outer core), and identification of the composition of Earth’s layers from high-pressure laboratory 

experiments.]  

 [Clarification Statement: Emphasis is on explaining the meaning of mathematical expressions used in the model.] [Assessment 

Boundary: Assessment is limited to basic algebraic expressions or computations; to systems of two or three components; and to 

thermal energy, kinetic energy, and/or the energies in gravitational, magnetic, or electric fields.] 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 

Phet simulations 

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): 

See attached documents 

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

See attached documents 

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 

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 

8. Obtaining, evaluating, and communicating information 



 

Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Thermal energy 

Thermodynamics 

Mechanical energy 

Chemical energy 

Electrical energy 

Electromagnetic 

energy 

Radiation 

Friction 

Air Resistance 

Phet simulation 

Phase changes graphing 

activity 

Heat transfer demonstrations 

Thermal energy transfer 

activity 

Q=mcΔT 

Graphing 

Data collection 

 

 

West Haven Public Schools 

Unit Planning Organizer 



Subject - Integrated Science             Grade-9 

Unit 2 Thermodynamics                                                            Pacing______3 weeks_________ 

Essential Question(s): 

What is energy? How can one predict an object’s continued motion, changes in motion or stability? 

How is the field of thermodynamics utilized in the design of houses and buildings? 

Example Phenomena: An igloo keeps people warm in a cold climate 

Big Idea(s): 

Objects can be classified by the forms of energy they possess.  

Energy can only flow from hot to cold unless work is done on the system. 

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

Standards)- Prioritize Performance Expectations 

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). 

“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  
 
 

Students describe* the 
purpose of the 
investigation, which 
includes the 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). 
 
Students develop an 
investigation plan and 
describe* the data that 
will be collected and the 
evidence to be derived 
from the data, 
including: i. The 
measurement of the 
reduction of 
temperature of the hot 
object and the increase 
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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).  
 
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. 
 
Students collect and 
record data that can be 
used to calculate the 
change in thermal 
energy of each of the 
two components of the 
system. 
 
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 
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. 
 
Students develop 
models in which they 
identify and describe* 
the relevant 
components, including: 
i. All the components of 
the system and the 
surroundings, as well as 
energy flows between 
the system and the 
surroundings; ii. Clearly 
depicting both a 
macroscopic and a 
molecular/atomic-level 
representation of the 
system; and iii. 
Depicting the forms in 
which energy is 
manifested at two 
different scales: a) 
Macroscopic , such as 
motion, sound, light, 
thermal energy, 
potential energy or 
energy in fields; and b) 
Molecular/atomic, such 
as motions (kinetic 
energy) of particles 
(e.g., nuclei and 



electrons), the relative 
positions of particles in 
fields (potential energy), 
and energy in fields. 
Students describe* the 
relationships between 
components in their 
models, including: i. 
Changes in the relative 
position of objects in 
gravitational, magnetic 
or electrostatic fields 
can affect the energy of 
the fields (e.g., charged 
objects moving away 
from each other change 
the field energy). ii. 
Thermal energy includes 
both the kinetic and 
potential energy of 
particle vibrations in 
solids or molecules and 
the kinetic energy of 
freely moving particles 
(e.g., inert gas atoms, 
molecules) in liquids 
and gases. iii. The total 
energy of the system 
and surroundings is 
conserved at a 
macroscopic and 
molecular/atomic level. 
iv. Chemical energy can 
be considered in terms 



of systems of nuclei and 
electrons in 
electrostatic fields 
(bonds). v. As one form 
of energy increases, 
others must decrease by 
the same amount as 
energy is transferred 
among and between 
objects and fields. 
 
Students use their 
models to show that in 
closed systems the 
energy is conserved on 
both the macroscopic 
and molecular/atomic 
scales so that as one 
form of energy changes, 
the total system energy 
remains constant, as 
evidenced by the other 
forms of energy 
changing by the same 
amount or changes only 
by the amount of 
energy that is 
transferred into or out 
of the system. b 
Students use their 
models to illustrate that 
energy at the 
macroscopic scale can 
be accounted for as a 



combination of energy 
associated with the 
motions of 
particles/objects and 
energy associated with 
the relative positions of 
particles/objects on 
both the macroscopic 
and microscopic scales.  
 
Students develop a 
model (i.e., graphical, 
verbal, or 
mathematical) in which 
they identify and 
describe* the 
components based on 
both seismic and 
magnetic evidence (e.g., 
the pattern of the 
geothermal gradient or 
heat flow 
measurements) from 
Earth’s interior, 
including: iii. 
Radioactive decay and 
residual thermal energy 
from the formation of 
the Earth as a source of 
energy;v. The process of 
convection that causes 
hot matter to rise (move 
away from the center) 
and cool matter to fall 



(move toward the 
center). 
 
Students describe* the 
relationships between 
components in the 
model, including: i. 
Energy released by 
radioactive decay in the 
Earth’s crust and mantle 
and residual thermal 
energy from the 
formation of the Earth 
provide energy that 
drives the flow of 
matter in the mantle. ii. 
Thermal energy is 
released at the surface 
of the Earth as new 
crust is formed and 
cooled. iii. The flow of 
matter by convection in 
the solid mantle and the 
sinking of cold, dense 
crust back into the 
mantle exert forces on 
crustal plates that then 
move, producing 
tectonic activity. iv. The 
flow of matter by 
convection in the liquid 
outer core generates 
the Earth’s magnetic 
field. 



 
Students use the model 
to describe* the cycling 
of matter by thermal 
convection in Earth’s 
interior, including:ii. The 
flow of matter in the 
liquid outer core that 
generates the Earth’s 
magnetic field, including 
evidence of polar 
reversals (e.g., seafloor 
exploration of changes 
in the direction of 
Earth’s magnetic field); 
iv. The addition of a 
significant amount of 
thermal energy released 
by radioactive decay in 
Earth’s crust and mantle 

 

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

examples) 

[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: Assessment is limited to investigations 

based on materials and tools provided to students.]  

Suggested Resources/Materials: 



Teacher’s Guide and Student Textbook 

 

Additional Resources: 

See attached resources 

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 

See attached resources 

“Dipsticks” (Informal Progress Monitoring Checks): 

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

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 

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 

8. Obtaining, evaluating, and communicating information 

 

Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 



Thermal energy 

Thermodynamics 

Mechanical energy 

Chemical energy 

Electrical energy 

Electromagnetic energy 

Specific Heat 

Conduction 

Convection 

Radiation 

Insulators 

Conductors 

Entropy 

Phet simulation 

Phase changes graphing activity 

Heat transfer demonstrations 

Thermal energy transfer activity 

Q=mcΔT 

Graphing 

Data collection 

 

 

West Haven Public Schools 



Unit Planning Organizer 

 

Subject - Electricity and Magnetism                    Grade-9/10 

Unit-3                                                                              Pacing 4-Weeks 

 

Essential Question(s): 

How can objects become electrically charged? 

 

How does Ohm’s law relate current, voltage difference, and resistance? 

 

How do moving electric charges and magnets interact? 

 

Example Phenomena: 

Some flashlights have to be shaken to work and other flashlights need batteries to work. 

 

Big Idea(s): 
 

The type of material, the number of coils involved, the resistance of the wire, the insulation of the wire, 

and the strength of the power source all can affect the strength of an electromagnet.  

 

  An electric current produces a magnetic field and that a changing magnetic field produces an electric 

current. 

 

Positive and negative charges are similar to magnetic north and south poles, except there are no 

isolated magnetic poles 
 



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

“Supporting” Standards)- Prioritize Performance Expectations 

 

Priority Standard: 

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can 

produce a magnetic field and that a changing magnetic field can produce an electric current. 
   

Supporting Standards:          

HS-PS2-6. Communicate scientific and technical information about why the molecular-level 

structure is important in the functioning of designed materials.*  

 

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

Concepts(Need to Know) 

  

Skills 

(Able to 

Do) 

  

  

BLOOM

S 

  

SEP 

LIST NOT 

NUMBER 

  

CCC 

LIST NOT 

NUMBER 

  

LA 

Common 

Core 

  

Math 

Commo

n Core 

  

  



 Students describe* the phenomenon under 

investigation, which includes the following 

idea: that an electric current produces a 

magnetic field and that a changing magnetic 

field produces an electric current. 2 

Identifying the eviden 

 

 Students develop an investigation plan and 

describe* the data that will be collected and 

the evidence to be derived from the data 

about 1) an observable effect of a magnetic 

field that is uniquely related to the presence 

of an electric current in the circuit, and 2) an 

electric current in the circuit that is uniquely 

related to the presence of a changing 

magnetic field near the circuit. Students 

describe* why these effects seen must be 

causal and not correlational, citing specific 

cause-effect relationships 

 

Students measure and record electric 

currents and magnetic fields.  

 

 

If necessary, students refine the 

investigation plan to produce more accurate, 

precise, and useful data such that the 

measurements or indicators of the presence 

of an electric current in the circuit and a 

magnetic field near the circuit can provide 

the required evidence. 

 Analyze  

 
 
Examine  
 
 
Explain  
 
 
Evaluate 
 
 
Compute 
 
 
Generate 

 Analyze 

 
Apply 
 
Evaluate 
 
Understa
nd 
 
Create 

Planning and 

Carrying Out 

Investigations 

 

Using 

Mathematics and 

Computational 

Thinking 

 

Analyzing and 

Interpreting Data 

 

Constructing 

Explanations and 

Designing 

Solutions 

 

 

 Cause and 

Effect 

 

Systems and 

System 

Models  

 

Energy and 

Matter 

 
WHST.11-12.7 

 HSN.Q.A.3 

 

 
HSN.Q.A.2 
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Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification 

statements with examples) 
 

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that a 

changing magnetic field can produce an electric current. [Assessment Boundary: Assessment is limited to designing and conducting 

investigations with provided materials and tools.] 

 

HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the functioning of 

designed materials.* [Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the functioning of the 

material. Examples could include why electrically conductive materials are often made of metal, flexible but durable materials are 

made up of long chained molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: 

Assessment is limited to provided molecular structures of specific designed materials.] 

 

  

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook (Chapter 6, chapter 7 section 1, 2)  

All attached materials  
  

Additional Resources: 

Phet simulation 

 

 

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): 
 

  

CROSS-CUTTING CONCEPTS - 

1.    Patterns. Observed patterns of forms and events guide organ        

ization 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. 
  

  

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 

8. Obtaining, evaluating, and communicating information 
  

  

 

  

  



Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

 

electricity 

voltage 

current 

resistance 

circuit 

series / parallel circuit 

electromagnet 

closed and open circuit 

AC/DC 

Storage cell 

Potential energy 

Kinetic energy 

 

Venn diagram (series and parallel); 

Electricity concept map 

 

Build virtual circuits  

 

Conductors v. insulators 

 

Electromagnet lab 

 

 

 

 

 

  

Tesla vs Edison compare and 

contrast 

 

 

 

 

 

West Haven Public Schools 

Unit Planning Organizer 

 

Subject -  Momentum                                Grade-9 

Unit-4                                                                                                   Pacing 3-Weeks 

 

Essential Question(s): 

What is momentum and how is it calculated? 

What has more momentum a slow moving train or a fast moving roller skater? 



How is it possible for two objects to have the same momentum but different velocities?  

How does the conservation of momentum apply to an isolated system?     

 

 

Example Phenomena: 

A freight train has a large mass and must slow down long before a train crossing because even with a 

small velocity, it has a large momentum and is difficult to stop. 

 

Two football players of equal mass are traveling towards each other, one is moving at 5 m/sec and the 

other at 8 m/sec. The one moving with the faster velocity has a greater momentum and will knock the 

other one backwards. 

 

 

 

 

 

 

Big Idea(s): 
  

Momentum is defined for a particular frame of reference; it is the mass times the velocity of the object. 

 

Momentum is mass in motion and only applies to objects in motion.  

 

Momentum is written in equation form, p = mv, where p is momentum, m is mass in kg and v is velocity 

in m/s. 



 

 
 

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

“Supporting” Standards)- Prioritize Performance Expectations 

 

Priority Standard: 

HS-PS2-2. Use mathematical representations to support the claim that the total momentum of a system of 

objects is conserved when there is no net force on the system.  

HS-PS2-3. Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the 

force on a macroscopic object during a collision.  

   

Supporting Standards:          

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable 

problems that can be solved through engineering.  

 

 

 

“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 

  

  

 Students clearly define 

the system of the two 

 Analyze  

 

 Analyze 

 

Using 

Mathematics 

 Systems and 

System Models  

 

WHST.11-12.7 

 MP.2 

 



interacting objects that is 

represented 

mathematically, including 

boundaries and initial 

conditions. 

 

Students identify and 

describe* the momentum 

of each object in the 

system as the product of 

its mass and its velocity, p 

= mv (p and v are 

restricted to one-

dimensional vectors), 

using the mathematical 

representations. 

 

Students identify the 

claim, indicating that the 

total momentum of a 

system of two interacting 

objects is constant if there 

is no net force on the 

system. 

 

Students use the 

mathematical 

representations to model 

and describe* the physical 

interaction of the two 

objects in terms of the 

 
Examine  
 
 
Explain  
 
 
Evaluate 
 
 
Compute 
 
 
Generate 

Apply 
 
Evaluate 
 
Understan
d 
 
Create 

and 

Computation

al Thinking 

 

Constructing 

Explanation

s and 

Designing 

Solutions 

 

Cause and Effect 

MP.4 

 

HSN.Q.A.1 

 

HSN.Q.A.2 

 

HSN.Q.A.3 

 

HSA.CED.A.1 

HSA.CED.A.2 

 

HSA.CED.A. 



change in the momentum 

of each object as a result 

of the interaction. 

 

Students use the 

mathematical 

representations to model 

and describe* the total 

momentum of the system 

by calculating the vector 

sum of momenta of the 

two objects in the system.  

 

Students use the analysis 

of the motion of the 

objects before the 

interaction to identify a 

system with essentially no 

net force on it. 

 

Based on the analysis of 

the total momentum of the 

system, students support 

the claim that the 

momentum of the system 

is the same before and 

after the interaction 

between the objects in the 

system, so that 

momentum of the system 

is constant 



 

Students identify that the 

analysis of the momentum 

of each object in the 

system indicates that any 

change in momentum of 

one object is balanced by 

a change in the 

momentum of the other 

object, so that the total 

momentum is constant 

 

Students design a device 

that minimizes the force 

on a macroscopic object 

during a collision. In the 

design, students:  

 

. Incorporate the concept 

that for a given change in 

momentum, force in the 

direction of the change in 

momentum is decreased 

by increasing the time 

interval of the collision 

(FΔt = mΔv); and 

Explicitly make use of the 

principle above so that the 

device has the desired 

effect of reducing the net 

force applied to the object 



by extending the time the 

force is applied to the 

object during the collision 

 

In the design plan, 

students describe* the 

scientific rationale for their 

choice of materials and for 

the structure of the 

device. 

 

Students describe* and 

quantify (when 

appropriate) the criteria 

and constraints, along 

with the tradeoffs implicit 

in these design solutions. 

Examples of constraints to 

be considered are cost, 

mass, the maximum force 

applied to the object, and 

requirements set by 

society for widely used 

collision-mitigation 

devices (e.g., seatbelts, 

football helmets). 

 

 Students systematically 

evaluate the proposed 

device design or design 

solution, including 



describing* the rationales 

for the design and 

comparing the design to 

the list of criteria and 

constraints.  

 

Students test and 

evaluate the device based 

on its ability to minimize 

the force on the test 

object during a collision. 

Students identify any 

unanticipated effects or 

design performance 

issues that the device 

exhibits. 

 

Students use the test 

results to improve the 

device performance by 

extending the impact time, 

reducing the device mass, 

and/or considering cost-

benefit analysis. 

  

  

  

  

  

  

  



  

  

  

  

  

  

  

Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification 

statements with examples) 
  

  

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

All attached materials  
  

Additional Resources: 

https://phet.colorado.edu/en/simulation/collision-lab 

 

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 

  

https://phet.colorado.edu/en/simulation/collision-lab


Assessments 
  

“Dipsticks” (Informal Progress Monitoring Checks): 
  

  

  

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

  

  

  

  

  

  

  

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 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 

8. Obtaining, evaluating, and communicating information 
  

  

 

  

  



Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Momentum 

 

Mass  

 

Distance 

 

Acceleration 

 

Velocity 

 

Vector 

 

Conservation 

 

Impulse 

 

Displacement 

 

Collisions    

 

PhET Simulation  

 

Helmet Performance Task 

 

Hulk vs Thor  

 

 

 

 

 

 Momentum Calculations 

 

Interpretation of data 

 

 

West Haven Public Schools 

Unit Planning Organizer 

Subject Integrated Science             Grade- 9 

 Unit-5 Motion and Force                                    Pacing_3 weeks__ 



Essential Question(s): 

What factors affect the acceleration of an object, for example a car? 

How do astronomers determine the orbital period of a planet, moon or asteroid if they have never been on 

them? 

Example Phenomena:  

When looking for a car that the miles per gallon of a sports utility vehicle is always lower than that of a 

standard car. 

Comet fly bys are rare.  

Big Idea(s): 

Newton’s second law accurately predicts the changes in motion of macroscopic objects. 

Orbits may change due to the gravitational effects from, or collisions with, other objects in the solar system. 

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

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the mathematical 

relationship among the net force on a macroscopic object, its mass, and its acceleration.   

Supporting Standards- 



HS-ESS1-4. Use mathematical or computational representations to predict the motion of orbiting objects in the 

solar system.  

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

Concepts(Need to Know) Skills(Ab
le to Do) 

BLOO
MS 
 

SEP 
LIST NOT 
NUMBER  

CCC 
LIST NOT 
NUMBER 

LA 
Comm

on 
Core 

Math  
Common 

Core  

organize data that represent the net force on a macroscopic 
object, its mass, and its acceleration 
 
use tools, technologies, and/or models to analyze the data 
and identify relationships within datasets 
 
use the analyzed data as evidence to describe that the 
relationship between the observed quantities is accurately 
modeled across the range of data by F=ma. 
 
use the data as empirical evidence to distinguish between 
causal and correlational relationships linking force, mass, 
and acceleration 
 
express the relationship F=ma in terms of causality, namely 
that a net force on an object causes the object to accelerate. 
 
identify and describe the following relevant components in 
the given mathematical or computational representations of 
orbital motion: the trajectories of orbiting bodies, including 
planets, moons, or human-made spacecraft; each of which 
depicts a revolving body’s eccentricity e=f/d, where f is the 

Analyze  
 
 
Examine  
 
 
Explain  
 
 
Evaluate 
 
Compute 
 

Analyze, 

underst

and, 

evaluat

e 

 
 

Analyzing 
and 
Interpretin
g Data 
 
Using 
mathemati
cal 
computatio
n 

Cause and 
Effect 
 
Scale, 
Proportion
, and 
Quantity 

RST.11-
12.1 
 
RST.11-
12.7 
 
WHST.1
1-12.9 
 

 

MP. 2 

 

MP. 4 

 

HSN.Q.A.1 

 

HSN.Q.A.2 

 

HSN.Q.A.3 

 

 HSA.SSE.B.3 

 

HSA.CED.A.1 

 

HSA.CED.A.2 

 

HSA.CED.A.4 

 

HSF-IF.C.7 

 

HSS-IS.A.1 

 

HSA.SSE.A.1 

 

 

 

 

 

 

http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q


distance between foci of an ellipse, and d is the ellipse’s 
major axis length (Kepler’s first law of planetary motion). 
 
use the given mathematical or computational 
representations of orbital motion to depict the square of a 
revolving body’s period of revolution is proportional to the 
cube of its distance to a gravitational center (𝑇2 𝑇 𝑇3, where 
T is the orbital period and R is the semi-major axis of the 
orbit - Kepler’s third law of planetary motion). 
 
use the given mathematical or computational 
representation of Kepler’s second law of planetary motion 
(an orbiting body sweeps out equal areas in equal time) to 
predict the relationship between the distance between an 
orbiting body and its stars, and the object’s orbital velocity 
(i.e., that the closer an orbiting body is to a star, the larger 
its orbital velocity will be). 
 
identify and describe* the following relevant components in 
the given mathematical or computational representations of 
orbital motion: the trajectories of orbiting bodies, including 
planets, moons, or human-made spacecraft; each of which  
depicts a revolving body’s eccentricity e = f/d, where f is the 
distance between foci of an ellipse, and d is the ellipse’s 
major axis length (Kepler’s first law of planetary motion). 
 
use the given mathematical or computational 
representation of Kepler’s third law of planetary motion (𝑇 2 
∝ 𝑇 3 , where T is the orbital period and R is the semi-major 
axis of the orbit) to predict how either the orbital distance 
or orbital period changes given a change in the other 
variable.  
 

 

 



use the given mathematical or computational 
representations of orbital motion to depict that the square 
of a revolving body’s period of revolution is proportional to 
the cube of its distance to a gravitational center (𝑇 2 ∝ 𝑇 3 , 
where T is the orbital period and R is the semimajor axis of 
the orbit — Kepler’s third law of planetary motion). 
 
use the given mathematical or computational 
representation of Kepler’s second law of planetary motion 
(an orbiting body sweeps out equal areas in equal time) to 
predict the relationship between the distance between an 
orbiting body and its star, and the object’s orbital velocity 
(i.e., that the closer an orbiting body is to a star, the larger 
its orbital velocity will be).  
 
use Newton’s law of gravitation plus his third law of motion 
to predict how the acceleration of a planet towards the sun 
varies with its distance from the sun, and to argue 
qualitatively about how this relates to the observed orbits. 

 

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

examples) 

Examples of data could include tables or graphs of position or velocity as a function of time for 

objects subject to a net unbalanced force, such as a falling object, an object rolling down a ramp, or a 

moving object being pulled by a constant force [Assessment Boundary: Assessment is limited to one-

dimensional motion and to macroscopic objects moving at nonrelativistic speeds.] 

 



Emphasis is on Newtonian gravitational laws governing orbital motions, which apply to human-made 

satellites as well as planets and moons[Assessment Boundary: Mathematical representations for the 

gravitational attraction of bodies and Kepler’s Laws of orbital motions should not deal with more than 

two bodies, nor involve calculus.] 

 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 

Planetary orbits lab: http://astro.unl.edu/naap/pos/pos.html 

https://phet.colorado.edu/en/simulation/gravity-and-orbits 

See attached documents 

 

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 

https://phet.colorado.edu/en/simulation/gravity-and-orbits


7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

See attached documents 

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 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 

8. Obtaining, evaluating, and communicating information 

 
 
 
 
 
 
 

Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 



Kepler’s third law 

Force 

Acceleration 

Orbit 

Law of Conservation of 

Momentum 

Newton’s second law 

Gravity 

Period 

Orbit 

Kinetic energy 

Potential energy 

Develop and use models to 

predict phenomena 

Free fall scenarios 

PhET simulations 

Calculations of Newton’s and Kepler’s 

laws 

Graphing  

Interpretation of data 

 

 

 

 

West Haven Public Schools 

Unit Planning Organizer 



Subject - Law of Gravity and Coulomb's Law                                                 Grade- 9th 

Unit-6                                                Pacing____3 weeks 

 

 

Essential Question(s): 

 

How do objects such as moons and satellites orbit the sun and/or planets such as the earth? 

 

Why don’t you float off the earth? 

 

Why does the sun have a stronger gravitational pull than the earth? 

 

How does the weight of an astronaut of a specific mass change at specific distances from Earth as the 

shuttle flies toward the moon? 

 

How far away can my finger be from my sister or brother if I want to zap them with static electricity? 

 

  

Big Idea(s):  

 

Changing the distance between two bodies, changes the amount of force (gravitational and 

electromagnetic)  

There is a difference between mass and weight.  

Gravitational force is directly proportional to the mass of both interacting objects 

  



 

Phenomena: 

Satellites in orbit do not regularly come crashing down to the surface of the earth  
  

  

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

“Supporting” Standards)- Prioritize Performance Expectations 

 

Priority Standard 

 HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s 

Law to describe and predict the gravitational and electrostatic forces between objects 

 

Supporting Standards- 

 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the 

mathematical relationship among the net force on a macroscopic object, its mass, and its 

acceleration. 

 

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

Concepts(Need to 

Know) 

  

Skills 

(Able to 

Do) 

  

  

B

L

O

O

M

S 

  

SEP 

LIST NOT 

NUMBER 

  

CCC 

LIST NOT 

NUMBER 

  

LA 

Comm

on 

Core 

  

Math 

Com

mon 

Core 

  

  



 Using the given 

mathematical 

representation students 

identify and describe the 

gravitational attraction 

between two objects as 

the product of their 

masses divided by the 

distance squared where a 

negative force is 

understood to be 

attractive 

 

Students correctly use the 

given mathematical  

formulas to predict  the 

gravitational force 

between objects or predict 

the electrostatic force 

between charged 

particles.  

 

Students clearly define the 

system of the interacting 

objects that is 

mathematically 

represented 

  

Calculate and 

predict the 

gravitational  

and 

electromagnet

ic  forces 

between two 

objects in a 

system Using 

Newton’s law 

of gravitation 

and 

Coulomb’s 

Law  

 

Describe the 

change of 

energy of 

objects 

interacting 

through 

electric or 

gravitational 

forces 

depending on 

the distance 

between 

objects 

 

Solve for 

algebraic 

equations 

 

A

n

al

yz

e 

 

 

 

A

p

pl

y   

 Planning and 

Carrying Out 

Investigations 

 

Analyzing and 

Interpreting 

Data 

 

Using 

Mathematics 

and 

Computational 

Thinking 

 

Constructing 

Explanations 

and Designing 

Solutions 

 Patterns 

 

Cause and 

Effect 

 

Systems and 

System 

Models 

  

RST.11-

12.1  

 

RST.11-

12.7 

 

WHST.9

-12.7 

 

WHST.9

-12.9  

MP.2 

  

MP.4 

 

HSN-

Q.A.1  

 

HSN-

Q.A.2  

 

HSN-

Q.A.3  

 

HSA-

SSE.A

.1 

 

HSA-

SSE.B

.3 

 

HSA-

CED.

A.1  

 

HSA-

CED.

A.2 



using  the 

mathematical 

representatio

n of the 

gravitational 

field  

 

  

 

   

  

  

  

  

Instructional Planning (REFER TO PERFORMANCE EXPECTATIONS AND use clarification 

statements with examples)  

 [Clarification Statement: Emphasis is on both quantitative and conceptual descriptions of gravitational and electric fields.] 

[Assessment Boundary: Assessment is limited to systems with two objects.]  

  

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

  

Additional Resources: 
https://phet.colorado.edu 

 

Gravity Force Lab: Visualize the gravitational force that two objects exert on each other. Adjust properties of the objects to 

see how changing the properties affect the gravitational attraction. 

https://phet.colorado.edu/
http://phet.colorado.edu/en/simulation/gravity-force-lab


Graphical Relationships in Electric Fields: Activity uses the simulations to generate data to be analyzed. Allows for graphical 

analysis and equations related to voltage and Coulombs Law. 

 

  

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): 

  

  

  

  

  

http://phet.colorado.edu/en/contributions/view/3665
http://phet.colorado.edu/en/contributions/view/3665


  

  

  

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 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 

8.     Obtaining, evaluating, and communicating information 

  

  

 

  

Vocabulary/Word 

Wall 

Enrichment/Extensio

n 

Interdisciplinary 

Connections 

Math/LA 

 

Gravity 

 

Metric Meter   

 

Newton 

 

Proportional  

 

Lecture/ notes 

 

Phet simulations 

 

Formula practice 

problems 

 

 

 

Using formulas to calculate 

the gravitational attraction 

 

Interpreting data 

 

 

 



Newton’s Law of 

Universal Gravitation 

 

Coulomb's Law 

 

Mass  

 

Weight  

 

 

 

  

 

 

 

 

 

 

 

  

  
West Haven Public Schools 

Unit Planning Organizer 

Subject -    Integrated Science                         Grade-9 

 Unit-7 : Big Bang Theory                                                   Pacing    2 weeks_ 

Essential Question(s): 

How does background radiation and the Doppler effect provide proof of the Big Bang Theory? 

Why is the universe bigger today than it was yesterday? 

Example Phenomena: The universe is bigger tomorrow than it is today 



Big Idea(s): 

The solar system appears to have formed from a disk of dust and gas, drawn together by gravity.  

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

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-ESS1-2. Construct an explanation of the Big Bang Theory based on astronomical evidence of light spectra, 

motion of distant galaxies, and composition of matter in the universe 

Supporting Standards- 

HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other 

planetary surfaces to construct an account of Earth’s formation and early history. 

 

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

Concepts(Need to Know) Skills(A
ble to 

Do) 

BLOOMS SEP 
LIST NOT 
NUMBER  

CCC 
LIST NOT 
NUMBER 

LA 
Common 

Core 

Math  
Common 

Core  



construct an explanation that includes a description* of 
how astronomical evidence from numerous sources is used 
collectively to support the Big Bang theory, which states 
that the universe is expanding and that thus it was hotter 
and denser in the past, and that the entire visible universe 
emerged from a very tiny region and expanded. 
 
identify and describe* the evidence to construct the 
explanation, including: i. The composition (hydrogen, 
helium and heavier elements) of stars; ii. The hydrogen-
helium ratio of stars and interstellar gases; iii. The redshift 
of the majority of galaxies and the redshift vs. distance 
relationship; and iv. The existence of cosmic background 
radiation. b Students use a variety of valid and reliable 
sources for the evidence, which may include students’ own 
investigations, theories, simulations, and peer review. c 
Students describe* the source of the evidence and the 
technology used to obtain that evidence. 
 
use reasoning to connect evidence, along with the 
assumption that theories and laws that describe the natural 
world operate today as they did in the past and will 
continue to do so in the future, to construct the 
explanation for the early universe (the Big Bang theory).  
 
describe* the following chain of reasoning for their 
explanation: i. Redshifts indicate that an object is moving 
away from the observer, thus the observed redshift for 
most galaxies and the redshift vs. distance relationship is 
evidence that the universe is expanding. ii. The observed 
background cosmic radiation and the ratio of hydrogen to 
helium have been shown to be consistent with a universe 
that was very dense and hot a long time ago and that 
evolved through different stages as it expanded and cooled 

Analyze  
 
 
Examine  
 
 
Explain  
 
 
Evaluate 
 
Compute 
 

Analyze 
 
Apply 
 
Evaluate 
 
Understan
d 

Constructing 
explanations 
and designing 
solutions 
 
Science 
Models, Laws, 
Mechanisms, 
and Theories 
Explain 
Natural 
Phenomena 

 

Interdepe
ndence of 
Science, 
Engineerin
g, and 
technolog
y 
 
Energy 
and 
Matter 
 
Scientific 
Knowledg
e 
Assumes 
an Order 
and 
Consisten
cy in 
Natural 
Systems 

 

RST.11-
12.1 
WHST.9-
12.2 
 

MP. 2 
MP. 4 
HSN-
Q.A.1 
HSN-
Q.A.2 
HSN-
Q.A.3 
HSA-
SSE.A.1 
HSA-
CED.A.2 
HSA-
CED.A.4 
 
 



(e.g., the formation of nuclei from colliding protons and 
neutrons predicts the hydrogen-helium ratio [numbers not 
expected from students], later formation of atoms from 
nuclei plus electrons, background radiation was a relic from 
that time). iii. An expanding universe must have been 
smaller in the past and can be extrapolated back in time to 
a tiny size from which it expanded. 

 

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

examples) 

[Clarification Statement: Emphasis is on Newtonian gravitational laws governing orbital motions, which apply to human-made 

satellites as well as planets and moons.] [Assessment Boundary: Mathematical representations for the gravitational attraction of 

bodies and Kepler’s laws of orbital motions should not deal with more than two bodies, nor involve calculus.]  

 
[Clarification Statement: Emphasis is on the astronomical evidence of the red shift of light from galaxies as an indication that the universe is 

currently expanding, the cosmic microwave background as the remnant radiation from the Big Bang, and the observed composition of ordinary 

matter of the universe, primarily found in stars and interstellar gases (from the spectra of electromagnetic radiation from stars), which matches 

that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).] 
 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 



 

Additional Resources: 

http://nova.stanford.edu/projects/mod-x/ad-kepler.html (This activity will show how to calculate the period of 

the orbit (length of the year) for planets in the Solar System.) 

See attached resources 

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): 

See attached 

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

http://nova.stanford.edu/projects/mod-x/ad-kepler.html


See attached 

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 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 

8. Obtaining, evaluating, and communicating information 

 

 

  



Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Red shift 

Big Bang Theory 

Stars 

Light 

Electromagnetic 

Radiation 

Galaxy 

Universe 

PhET simulations 

Planetary motion lab 

Physical models of orbital paths 

Analysis of empirical evidence 

that supports the Big Bang 

Theory 

 

Kepler’s law provides mathematical 

evidence of a scientific concept 

Interpretation of data 

 

 

West Haven Public Schools 

Unit Planning Organizer 



Subject -     Plate Tectonics and Geophysics                                            Grade-9 

 Unit-8                                                            Pacing___3-4 weeks_____________ 

Essential Question(s): 

 Why does Earth look so different than it used to? 

What happens when energy moves from one place to another? 

Example Phenomena: 

Although there are no living reptiles currently in Antarctica, Fossils of reptile -like animals are 

found all over the continent. 

Touching two continents at the same time 

Big Idea(s): 

Fossil evidence proves that the continents were all connected at one point 

Cycling of crustal material is constant  

 

 

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

Standards)- Prioritize Performance Expectations 



Priority Standard 

HS-ESS1-5. Evaluate evidence of the past and current movements of continental and oceanic crust and 

the theory of plate tectonics to explain the ages of crustal rocks. 

HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes operate at different 

spatial and temporal scales to form continental and ocean-floor features 

Supporting Standards- 

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by 

thermal convection.  

“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  
 
 



 
 
Students identify the 
given explanation, 
which includes the 
following idea: that 
crustal materials of 
different ages are 
arranged on Earth’s 
surface in a pattern that 
can be attributed to 
plate tectonic activity 
and formation of new 
rocks from magma 
rising where plates are 
moving apart. b 
Students identify the 
given evidence to be 
evaluated 
 
 
Students identify and 
describe* additional 
relevant evidence (in 
the form of data, 
information, models, or 
other appropriate 
forms) that was not 
provided but is relevant 
to the explanation and 
to evaluating the given 
evidence, including: i. 
Measurement of the 
ratio of parent to 

Analyze  

 
 
Examine  
 
 
Explain  
 
 
Evaluate 
 
 
Compute 
 
 
Generat 

Analyze 

 
Apply 
 
Evaluate 
 
Understan
d 
 
Create 

Engaging in 
Argument from 
Evidence 
 

 

Constructing 

Explanations and 

Designing 

Solutions 

 
Developing and 
Using Models 
 
Scientific 
Knowledge is 
Based on Empirical 
Evidence  
 
Using 
Mathematical and 
Computational 
Thinking 

Patterns  Empirical 
evidence is needed to 
identify patterns. 
 
Stability and Change  
Much of science deals 
with constructing 
explanations of how things 
change and how they 
remain stable.  
 
 
 

SL.11-12.5 
 
RST.11-12.1 
 
SL.11-12.5 
 

MP.2 
 
MP.4 
 
HSN.Q.A.1 
 
HSN.Q.A.3 
 
 
 
 
 

http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q


daughter atoms 
produced during 
radioactive decay as a 
means for determining 
the ages of rocks; ii. 
Ages and locations of 
continental rocks; iii. 
Ages and locations of 
rocks found on opposite 
sides of mid-ocean 
ridges; and The type and 
location of plate 
boundaries relative to 
the type, age, and 
location of crustal rocks.  
 
Students use their 
additional evidence to 
assess and evaluate the 
validity of the given 
evidence.  
 
Students evaluate the 
reliability, strengths, 
and weaknesses of the 
given evidence along 
with its ability to 
support logical and 
reasonable arguments 
about the motion of 
crustal plates. 
 
Students describe* how 
the following patterns 



observed from the 
evidence support the 
explanation about the 
ages of crustal rocks: i. 
The pattern of the 
continental crust being 
older than the oceanic 
crust; ii. The pattern 
that the oldest 
continental rocks are 
located at the center of 
continents, with the 
ages decreasing from 
their centers to their 
margin; and iii. The 
pattern that the ages of 
oceanic crust are 
greatest nearest the 
continents and decrease 
in age with proximity to 
the mid-ocean ridges. b 
Students synthesize the 
relevant evidence to 
describe* the 
relationship between 
the motion of 
continental plates and 
the patterns in the ages 
of crustal rocks, 
including that: i. At 
boundaries where 
plates are moving apart, 
such as mid-ocean 
ridges, material from 



the interior of the Earth 
must be emerging and 
forming new rocks with 
the youngest ages. ii. 
The regions furthest 
from the plate 
boundaries (continental 
centers) will have the 
oldest rocks because 
new crust is added to 
the edge of continents 
at places where plates 
are coming together, 
such as subduction 
zones. iii. The oldest 
crustal rocks are found 
on the continents 
because oceanic crust is 
constantly being 
destroyed at places 
where plates are 
coming together, such 
as subduction zones. 
 
 
 
 
 
 

 

 



 

 

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

examples) 

 

 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 
All attached materials  

 

Additional Resources: 

  www.iris.edu/hq/programs/education_and_outreach/videos 

 

 

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): 

 

 

 

 

 

 

 

 



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 

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 

8. Obtaining, evaluating, and communicating information 

 

 

  



Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Tectonics 

Pangea 

Divergent 

Convergent  

transform 

Continental drift  

Core 

Mantle 

Crust 

Convection 

Lithosphere 

Magma 

 

 

Pangea  graphic organizer 

Plate tectonics lab 

volcano/ earthquakes Web-quest 

Hawaiian Islands graphing  

Continental drift persuasive essay    

  

Graphing Plate Movement 

Boundary Compare and 

Contrast 

 

 



West Haven Public Schools 

Unit Planning Organizer 

Subject - Climate Change             Grade-9 

Unit-9                                                                                           Pacing: 3 weeks 

Essential Question(s): 

Why is it called the “Greenhouse Effect”? 

How do greenhouse gases interact with incoming solar radiation and longwave radiation emitted from the 

Earth? 

What are the natural cycles that take place on Earth that contribute to climate change? 

With an influx in thermal energy stored in our atmosphere, what are the possible consequences that life faces 

on Earth and what mitigation can be done? 

Example Phenomena: Grizzly bears and Polar bears are now mating to create a rare ursid hybrid known as a 

“Grolar” 

Big Idea(s): Greenhouse gases in our atmosphere work by absorbing longwave radiation being emitted from 

the Earth’s surface causing the planet to stay “warm” at night. 

The Earth has a natural cycle that controls the amount of carbon found in different locations of our planet. 

The Earth’s atmosphere has reached the highest concentration of carbon dioxide on record 



Anthropogenic forcings on our atmosphere and its temperature is challenging to prove as the Earth goes 

through natural cycles that contribute to changing temperature.  

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

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-ESS2-4 - Use a model to describe how variations in the flow of energy into and out of the Earth’s systems result in 

changes in climate 

Supporting Standards- 

HS-ESS3-1 - Construct an explanation based on evidence for how the availability of natural resources, occurrences of 

natural hazards, and changes in climate have influenced human activity. 

“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  
 
 



 
Representation 
 
a Students identify and 
describe* the 
components in the 
mathematical 
representations that are 
relevant to supporting 
the claims. The 
components could 
include relative 
quantities related to 
organisms, matter, 
energy, and the food 
web in an ecosystem. 
 
b Students identify the 
claims about the cycling 
of matter and energy 
flow among organisms 
in an 
ecosystem. 
 
2 Mathematical 
modeling 
 
a Students describe* 
how the claims can be 
expressed as a 
mathematical 
relationship in the 
mathematical 
representations of the 

Analyze  
 
 
Examine  
 
 
Explain  
 
 
Evaluate 
 
Compute 

Analyze 
 
Apply 
 
Evaluate 
 
Understand 

Developing and Using 
Models 
 
Scientific Knowledge 
is Based on Empirical 
Evidence 

 
Constructing 
Explanations and 
Designing Solutions 

 
 
 

Influence of Science, 
Engineering, and Technology 
on Society and the Natural 
World 
 
Cause and Effect 
 

 

SL.11-12.5 
 
RST.11-12.1 

MP. 2 
MP. 4 
HSN-Q.A.1 
HSN-Q.A.2 
HSN-Q.A.3 
 

http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12


components of an 
ecosystem 
 
b Students use the 
mathematical 
representation(s) of the 
food web to: 
i. Describe* the transfer 
of matter (as atoms and 
molecules) and flow of 
energy upward 
between organisms and 
their environment; 
ii. Identify the transfer 
of energy and matter 
between tropic levels; 
and 
iii. Identify the relative 
proportion of organisms 
at each trophic level by 
correctly identifying 
producers as the lowest 
trophic level having the 
greatest biomass and 
energy and 
consumers decreasing 
in numbers at higher 
trophic levels. 
 
Analysis  
a Students use the 
mathematical 
representation(s) to 
support the claims that 



include the idea that 
matter flows between 
organisms and their 
environment. 
 b Students use the 
mathematical 
representation(s) to 
support the claims that 
include the idea that 
energy flows from one 
trophic level to another 
as well as through the 
environment.  
c Students analyze and 
use the mathematical 
representation(s) to 
account for the energy 
not transferred to 
higher trophic levels but 
which is instead used 
for growth, 
maintenance, or repair, 
and/or transferred to 
the environment, and 
the inefficiencies in 
transfer of matter and 
energy 
 
Representation a 
Students identify and 
describe* the 
components to be 
computationally 
modeled, including: i. 



The boundaries of the 
system and that the 
reference level for 
potential energy = 0 
(the potential energy of 
the initial or final state 
does not have to be 
zero); ii. The initial 
energies of the system’s 
components (e.g., 
energy in fields, thermal 
energy, kinetic energy, 
energy stored in springs 
— all expressed as a 
total amount of Joules 
in each component), 
including a 
quantification in an 
algebraic description to 
calculate the total initial 
energy of the system; iii. 
The energy flows in or 
out of the system, 
including a 
quantification in an 
algebraic description 
with flow into the 
system defined as 
positive; and iv. The 
final energies of the 
system components, 
including a 
quantification in an 
algebraic description to 



calculate the total final 
energy of the system.  
 
Computational 
Modeling a Students 
use the algebraic 
descriptions of the 
initial and final energy 
state of the system, 
along with the energy 
flows to create a 
computational model 
(e.g., simple computer 
program, spreadsheet, 
simulation software 
package application) 
that is based on the 
principle of the 
conservation of energy. 
b Students use the 
computational model to 
calculate changes in the 
energy of one 
component of the 
system when changes in 
the energy of the other 
components and the 
energy flows are known. 
3 Analysis a Students 
use the computational 
model to predict the 
maximum possible 
change in the energy of 
one component of the 



system for a given set of 
energy flows. b Students 
identify and describe* 
the limitations of the 
computational model, 
based on the 
assumptions that were 
made in creating the 
algebraic descriptions of 
energy changes and 
flows in the system. 

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

examples) 

[Clarification Statement: Examples of the causes of climate change differ by timescale, over 1-10 years: large volcanic 

eruption, ocean circulation; 10-100s of years: changes in human activity, ocean circulation, solar output; 10-100s of 

thousands of years: changes to Earth's orbit and the orientation of its axis; and 10-100s of millions of years: long-term 

changes in atmospheric composition.] [Assessment Boundary: Assessment of the results of changes in climate is limited 

to changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels, and biosphere distribution.] 

[Clarification Statement: Examples of key natural resources include access to fresh water (such as rivers, lakes, and 

groundwater), regions of fertile soils such as river deltas, and high concentrations of minerals and fossil fuels. Examples 

of natural hazards can be from interior processes (such as volcanic eruptions and earthquakes), surface processes (such 

as tsunamis, mass wasting and soil erosion), and severe weather (such as hurricanes, floods, and droughts). Examples of 

the results of changes in climate that can affect populations or drive mass migrations include changes to sea level, 

regional patterns of temperature and precipitation, and the types of crops and livestock that can be raised.] 

 



Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 

PHet simulation 

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): 

See attached 

 



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

See Attached 

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 

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 

8. Obtaining, evaluating, and communicating information 

 

 

  



Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

climate change 

global warming 

greenhouse effect 

greenhouse gases 

albedo effect 

fossil fuels 

carbon cycle 

carbon sinks 

 

PHet simulations 

Analysis of data 

supporting climate 

change 

Model the absorption of 

longwave radiation by 

the greenhouse gases 

Comparing and 

contrasting 

anthropogenic forcings 

as well as natural cycles 

of the Earth’s climate 

  

Solar budget - analyzing the 

percentages of how incoming 

solar radiation is “budgeted” 

through the atmosphere and 

Earth’s surface and how it 

changes due to GHG and 

albedo fluctuations 

Graphing and analyzing the 

Earth’s GHG concentrations 

over short term (~100 years) 

and long term (~100,000 years)  

 



 


