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Integrated Science, Grade 9 

 

 
Mission Statement: 

The mission of the Wolcott Public Schools is to develop in each student the knowledge, skills, and 

attitudes necessary to become a productive member of the community and a contributing member 

of society. 

 

 

 

Departmental Philosophy: 

The philosophy of the Science Department is to support the development of scientific literacy in 

all students, as well as motivate more students to pursue careers in science, technology and 

engineering.  Science literacy, in the view of Wolcott science educators, is a combination of 

understanding major science concepts and theories, using scientific reasoning, and recognizing 

the complex interactions between science, technology and society. To that end the Wolcott 

Science Department will: 

 

1.) Articulate the core science ideas, knowledge and skills that all Connecticut students should 

learn. 

 

2.) Define the knowledge, abilities and understandings that students are expected to 

demonstrate on the 

 Statewide science assessments. 

 

3.) Influence the way science is taught and assessed. 

  

 

 

Course Description: 
INTEGRATED SCIENCE  

Grade 9, 1 Unit  

 

Prerequisite: Honors: Enrolled in 9th grade honors geometry with 8th grade science teacher permission.  

Prerequisite: Enrolled in 9th grade math College and Career Readiness with 8th grade science teacher 

permission.  

Using the content standards of scientific inquiry, scientific literacy and scientific numeracy, the ninth 

grade science course will use laboratory activities to investigate energy transfer and transformation, 

science and technology in society, properties of matter, and the changing earth and global 

interdependence.  

 

This course fulfills the Solves Problem Effectively academic expectation.   
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Wolcott Integrated Science UNIT 1 ORGANIZER 
 

Grade/Course  9/Integrated Science 

Unit Title Unit 1/Energy 

Overview of 
Unit 

As the first topic of the year, this unit will establish a foundation 
for all other units.  Forces cause changes in motion and Newton’s 
Laws govern all movements.  Momentum and conservation of 
momentum are important in understanding collisions.  Energy and 
conservation of energy will be examined throughout all other units 
in grade 9. 

Pacing:  6 Weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: This unit focuses on forces and energy.  The conservation of energy 
shows that energy cannot be created nor destroyed only altered in form.  Newton’s 
Laws govern the motion of an object.  With the understanding of these main concepts 
objects will accelerate and work can be done.  Along with this, students will look at 
real world situations.  The understanding of momentum and impulse will allow 
students to evaluate collisions and the value of seatbelts.  At the end of the unit 
students will design and build a device the models energy conversations.  They will 
also be able to calculate the amounts of energy and the efficiency of their device. 
 

Key Learning/Big Ideas: 
 Energy cannot be created nor destroyed 
 Potential energy is stored energy and there are many ways to store energy 
 Kinetic Energy is energy in motion and this can happen on the macroscopic 

and microscopic scale 
 Newton’s second law shows that forces combine to cause acceleration 
 Momentum is a combination of mass and velocity 

 

Why is this learning relevant/important (including connections to previous 
topics/units, etc.)? 

 Pre-Unit Connections  
None this is the start of the year 

 Post-Unit Connections 
Energy can be stored to be used to do work later.  As objects are made to go faster 
(macro and microscopic) they gain kinetic energy and have a greater ability to do 
work.  The conversion of energy influences the internal and external forces of the 
Earth? 
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Targeted Performance Expectation Bundle 

 
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. 

 

 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.  
 

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.  
 

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

HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized 
criteria and trade-offs that account for a range of constraints, including cost, safety, 
reliability, and aesthetics as well as possible social, cultural, and environmental 
impacts. 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 What is the role of energy in our world? 

 

Anchor Phenomena: 
The Page Turner 
 

 Target Explanation/Model 
o After watching the video, students will construct a model that explains a 

portion of the video.  The class will be broken into groups and the video will 
be broken into equal groups.  Each group with construct a model that 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=95
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=96
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=97
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=105
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=106
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=107
https://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
https://www.youtube.com/watch?v=GOMIBdM6N7Q
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highlights the type of energy initially present, energy added to the system, 
and any energy transformations.  Each model will be a poster that shows all 
equipment used within that time frame.  Students will draw arrows and label 
forms of energy.  They can also use colors to show energy being added to 
the system or energy leaving the system.  Finally each model should have 
diagrams to explain what is going on at times there is no clear visual 
evidence.  For example, at time 57s students could show water molecules 
increasing in speed and leaving the water in the form of steam.  Then the 
steam is trapped by the sponge and the temperature lowers until it turns 
back into water, increasing the weight.  All the models can be put together 
to show the entire video.  The model should be according to the science 
wide rubric.  It should fully answer the following questions: 

 

 What are the forms of energy in the video? 
 How does energy change form? 
 When does the system add energy and when does the system use that 

energy that is already present? 
 

 Sample “Gotta Have Checklist”  
    

 Newton’s Laws and types of forces 
 Momentum  
 Forms of energy 
 Conservation of energy 
 Energy Conversion  

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core 
Ideas 

Cross-Cutting 
Concepts 

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 

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

PS2.A:  Forces and 
Motion 
Newton’s second law 
accurately predicts 
changes in the motion 
of macroscopic objects. 
(HS-PS2-1) 

Cause and Effect 
Empirical 
evidence is 
required to 
differentiate 
between cause 
and correlation 
and make claims 
about specific 
causes and 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=95
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object, its mass, 
and its 
acceleration. 

data sets for 
consistency, and 
the use of models 
to generate and 
analyze data. 
Analyze data 
using tools, 
technologies, 
and/or models 
(e.g., 
computational, 
mathematical) in 
order to make 
valid and reliable 
scientific claims or 
determine an 
optimal design 
solution. (HS-PS2-
1) 
Theories and laws 
provide 
explanations in 
science, but 
theories do not 
with time become 
laws or facts. (HS-
PS2-1) 
Laws are 
statements or 
descriptions of the 
relationships 
among observable 
phenomena. (HS-
PS2-1) 

effects. (HS-
PS2-1) 

 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.  

Using Mathematics 

and Computational 

Thinking 

 

Mathematical and 

computational 

thinking in 9–12 

builds on K–8 

experiences and 

progresses to using 

algebraic thinking 

and analysis, a range 

PS2.A:  Forces and 

Motion 

Momentum is defined for 

a particular frame of 

reference; it is the mass 

times the velocity of the 

object. In any system, 

total momentum is 

always conserved. (HS-

PS2-2) 

 

If a system interacts with 

Systems and 

System Models 

When 

investigating or 

describing a 

system, the 

boundaries and 

initial conditions 

of the system need 

to be defined. (HS-

PS2-2) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=96
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of linear and 

nonlinear functions 

including 

trigonometric 

functions, 

exponentials and 

logarithms, and 

computational tools 

for statistical 

analysis to analyze, 

represent, and model 

data. Simple 

computational 

simulations are 

created and used 

based on 

mathematical 

models of basic 

assumptions. 

 

Use mathematical 

representations of 

phenomena to 

describe 

explanations. (HS-

PS2-2) 

objects outside itself, the 

total momentum of the 

system can change; 

however, any such 

change is balanced by 

changes in the 

momentum of objects 

outside the system. (HS-

PS2-2) 

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.  

Constructing 

Explanations and 

Designing Solutions 

 

Constructing 

explanations and 

designing solutions 

in 9–12 builds on 

K–8 experiences and 

progresses to 

explanations and 

designs that are 

supported by 

multiple and 

independent student-

generated sources of 

evidence consistent 

with scientific ideas, 

principles, and 

theories. 

PS2.A:  Forces and 

Motion 

 

If a system interacts with 

objects outside itself, the 

total momentum of the 

system can change; 

however, any such 

change is balanced by 

changes in the 

momentum of objects 

outside the system. (HS-

PS2-3) 

 

 

ETS1.A:  Defining and 

Delimiting Engineering 

Problems 

Criteria and constraints 

also include satisfying 

Cause and Effect 

Systems can be 

designed to cause 

a desired effect. 

(HS-PS2-3) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=97
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Apply scientific 

ideas to solve a 

design problem, 

taking into account 

possible 

unanticipated 

effects. (HS-PS2-3) 

any requirements set by 

society, such as taking 

issues of risk mitigation 

into account, and they 

should be quantified to 

the extent possible and 

stated in such a way that 

one can tell if a given 

design meets them. 

(secondary to HS-PS2-3) 

 

ETS1.C:  Optimizing the 

Design Solution 

Criteria may need to be 

broken down into simpler 

ones that can be 

approached 

systematically, and 

decisions about the 

priority of certain criteria 

over others (trade-offs) 

may be needed. 

(secondary to HS-PS2-3) 

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. 

Using Mathematics 

and Computational 

Thinking 

 

Mathematical and 

computational 

thinking in 9–12 

builds on K–8 

experiences and 

progresses to using 

algebraic thinking 

and analysis, a range 

of linear and 

nonlinear functions 

including 

trigonometric 

functions, 

exponentials and 

logarithms, and 

computational tools 

for statistical 

analysis to analyze, 

represent, and model 

PS3.A:  Definitions of 

Energy 

 

Energy is a quantitative 

property of a system that 

depends on the motion 

and interactions of matter 

and radiation within that 

system. That there is a 

single quantity called 

energy is due to the fact 

that a system’s total 

energy is conserved, even 

as, within the system, 

energy is continually 

transferred from one 

object to another and 

between its various 

possible forms. (HS-PS3-

1) 

 

PS3.B:  Conservation of 

Systems and 

System Models 

 

 

Models can be 

used to predict the 

behavior of a 

system, but these 

predictions have 

limited precision 

and reliability due 

to the assumptions 

and 

approximations 

inherent in 

models. (HS-PS3-

1) 

 

Connections to 

Nature of Science 

 

Scientific 

Knowledge 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=105
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data. Simple 

computational 

simulations are 

created and used 

based on 

mathematical 

models of basic 

assumptions. 

 

Create a 

computational 

model or simulation 

of a phenomenon, 

designed device, 

process, or system. 

(HS-PS3-1) 

Energy and Energy 

Transfer 

 

Conservation of energy 

means that the total 

change of energy in any 

system is always equal to 

the total energy 

transferred into or out of 

the system. (HS-PS3-1) 

 

Energy cannot be created 

or destroyed, but it can be 

transported from one 

place to another and 

transferred between 

systems. (HS-PS3-1) 

 

 

Mathematical 

expressions, which 

quantify how the stored 

energy in a system 

depends on its 

configuration (e.g. 

relative positions of 

charged particles, 

compression of a spring) 

and how kinetic energy 

depends on mass and 

speed, allow the concept 

of conservation of energy 

to be used to predict and 

describe system behavior. 

(HS-PS3-1) 

The availability of energy 

limits what can occur in 

any system. (HS-PS3-1) 

Assumes an Order 

and Consistency in 

Natural Systems 

Science assumes 

the universe is a 

vast single system 

in which basic 

laws are 

consistent. (HS-

PS3-1) 

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

Developing and 

Using Models 

 

 

Modeling in 9–12 

builds on K–8 

experiences and 

progresses to using, 

PS3.A:  Definitions of 

Energy 

 

Energy is a quantitative 

property of a system that 

depends on the motion 

and interactions of matter 

and radiation within that 

Energy and Matter 

 

Energy cannot be 

created or 

destroyed—it only 

moves between 

one place and 

another place, 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=106
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energy associated 
with the motions of 
particles (objects) 
and energy 
associated with the 
relative positions of 
particles (objects).  

synthesizing, and 

developing models 

to predict and show 

relationships among 

variables between 

systems and their 

components in the 

natural and designed 

world(s). 

 

Develop and use a 

model based on 

evidence to illustrate 

the relationships 

between systems or 

between 

components of a 

system. (HS-PS3-2) 

system. That there is a 

single quantity called 

energy is due to the fact 

that a system’s total 

energy is conserved, even 

as, within the system, 

energy is continually 

transferred from one 

object to another and 

between its various 

possible forms. (HS-PS3-

2) 

 

At the macroscopic scale, 

energy manifests itself in 

multiple ways, such as in 

motion, sound, light, and 

thermal energy. (HS-PS3-

2) 

 

 

These relationships are 

better understood at the 

microscopic scale, at 

which all of the different 

manifestations of energy 

can be modeled as a 

combination of energy 

associated with the 

motion of particles and 

energy associated with 

the configuration (relative 

position of the particles). 

In some cases the relative 

position energy can be 

thought of as stored in 

fields (which mediate 

interactions between 

particles). This last 

concept includes 

radiation, a phenomenon 

in which energy stored in 

fields moves across 

space. (HS-PS3-2) 

between objects 

and/or fields, or 

between systems. 

(HS-PS3-2) 
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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.  

Constructing 

Explanations and 

Designing Solutions 

 

Constructing 

explanations and 

designing solutions 

in 9–12 builds on 

K–8 experiences and 

progresses to 

explanations and 

designs that are 

supported by 

multiple and 

independent student-

generated sources of 

evidence consistent 

with scientific ideas, 

principles, and 

theories. 

 

Design, evaluate, 

and/or refine a 

solution to a 

complex real-world 

problem, based on 

scientific 

knowledge, student-

generated sources of 

evidence, prioritized 

criteria, and trade 

off considerations. 

(HS-PS3-3) 

PS3.A:  Definitions of 

Energy 

 

At the macroscopic scale, 

energy manifests itself in 

multiple ways, such as in 

motion, sound, light, and 

thermal energy. (HS-PS3-

3) 

 

 

PS3.D:  Energy in 

Chemical Processes and 

Everyday Life 

 

Although energy cannot 

be destroyed, it can be 

converted to less useful 

forms—for example, to 

thermal energy in the 

surrounding environment. 

(HS-PS3-3) 

 

ETS1.A:  Defining and 

Delimiting Engineering 

Problems 

 

Criteria and constraints 

also include satisfying 

any requirements set by 

society, such as taking 

issues of risk mitigation 

into account, and they 

should be quantified to 

the extent possible and 

stated in such a way that 

one can tell if a given 

design meets them. 

(secondary to HS-PS3-3) 

Energy and Matter 

 

Changes of energy 

and matter in a 

system can be 

described in terms 

of energy and 

matter flows into, 

out of, and within 

that system. (HS-

PS3-3) 

 

Connections to 

Engineering, 

Technology, and 

Applications of 

Science 

Influence of 

Science, 

Engineering, and 

Technology on 

Society and the 

Natural World 

 

Modern 

civilization 

depends on major 

technological 

systems. Engineers 

continuously 

modify these 

technological 

systems by 

applying scientific 

knowledge and 

engineering design 

practices to 

increase benefits 

while decreasing 

costs and risks. 

(HS-PS3-3) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=107
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HS-ETS1-3 3.
 Evaluate a 
solution to a 
complex real-world 
problem based on 
prioritized criteria 
and trade-offs that 
account for a 
range of 
constraints, 
including cost, 
safety, reliability, 
and aesthetics as 
well as possible 
social, cultural, and 
environmental 
impacts. 

Using Mathematics 

and Computational 

Thinking 

Mathematical and 

computational 

thinking in 9-12 

builds on K-8 

experiences and 

progresses to using 

algebraic thinking 

and analysis, a range 

of linear and 

nonlinear functions 

including 

trigonometric 

functions, 

exponentials and 

logarithms, and 

computational tools 

for statistical 

analysis to analyze, 

represent, and model 

data. Simple 

computational 

simulations are 

created and used 

based on 

mathematical 

models of basic 

assumptions. 

 

Use mathematical 

models and/or 

computer 

simulations to 

predict the effects of 

a design solution on 

systems and/or the 

interactions between 

systems. (HS-ETS1-

4) 

Constructing 

Explanations and 

Designing Solutions 

Constructing 

explanations and 

ETS1.B: Developing 

Possible Solutions 

When evaluating 

solutions, it is important 

to take into account a 

range of constraints, 

including cost, safety, 

reliability, and aesthetics, 

and to consider social, 

cultural, and 

environmental impacts. 

(HS-ETS1-3) 

Both physical models and 

computers can be used in 

various ways to aid in the 

engineering design 

process. Computers are 

useful for a variety of 

purposes, such as running 

simulations to test 

different ways of solving 

a problem or to see which 

one is most efficient or 

economical; and in 

making a persuasive 

presentation to a client 

about how a given design 

will meet his or her 

needs. (HS-ETS1-4) 

Influence of 

Science, 

Engineering, and 

Technology on 

Society and the 

Natural World 

New technologies 

can have deep 

impacts on society 

and the 

environment, 

including some 

that were not 

anticipated. 

Analysis of costs 

and benefits is a 

critical aspect of 

decisions about 

technology. (HS-

ETS1-1) (HS-

ETS1-3) 
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designing solutions 

in 9–12 builds on 

K–8 experiences and 

progresses to 

explanations and 

designs that are 

supported by 

multiple and 

independent student-

generated sources of 

evidence consistent 

with scientific ideas, 

principles and 

theories. 

 

Design a solution to 

a complex real-

world problem, 

based on scientific 

knowledge, student-

generated sources of 

evidence, prioritized 

criteria, and tradeoff 

considerations. (HS-

ETS1-2) 

Evaluate a solution 

to a complex real-

world problem, 

based on scientific 

knowledge, student-

generated sources of 

evidence, prioritized 

criteria, and tradeoff 

considerations. (HS-

ETS1-3) 

 

 

 Core Content Standards 

English Language Arts (ELA) 

READING 
 

Reading Literature 
(RL) 

 

 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-

PS2-1) 
 RST.11-12.7 - Integrate and evaluate multiple sources of information 

presented in diverse formats and media (e.g., quantitative data, 
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Reading 
Information Texts 

(RI) 
 

Foundational 
Reading (RF) 

 

video, multimedia) in order to address a question or solve a 
problem. (HS-PS2-1) 

Writing (W)  WHST.11-12.7 - 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-PS3-3) 

 WHST.11-12.9 - Draw evidence from informational texts to support 
analysis, reflection, and research. (HS-PS2-1) 

 

Speaking & 
Listening (SL) and 

Language (L) 

 

 SL.11-12.5 - Make strategic use of digital media (e.g., textual, 
graphical, audio, visual, and interactive elements) in presentations to 
enhance understanding of findings, reasoning, and evidence and to 
add interest. (HS-PS3-1) 

Math 

Math Content 
Standards 

 

 HSN-Q.A.1 - Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the 
origin in graphs and data displays. (HS-PS3-3) 

 HSN-Q.A.2 - Define appropriate quantities for the purpose of 
descriptive modeling. (HS-PS3-3) 

 HSN-Q.A.3 - Choose a level of accuracy appropriate to limitations 
on measurement when reporting quantities. (HS-PS3-3) 

 HSA-CED.A.1 - Create equations and inequalities in one variable 

and use them to solve problems. Include equations arising from 
linear and quadratic functions, and simple rational and exponential 
functions. (HS-PS2-1) 

 HSA-CED.A.2 - Create equations in two or more variables to 

represent relationships between quantities; graph equations on 
coordinate axes with labels and scales. (HS-PS2-1) 

 HSA-CED.A.4 - Rearrange formulas to highlight a quantity of 

interest, using the same reasoning as in solving equations. (HS-PS2-1) 

 HSA-SSE.A.1 - Interpret expressions that represent a quantity in 
terms of its context. (HS-PS2-1) 

 HSF-IF.C.7 - Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using technology 
for more complicated cases. (HS-PS2-1) 

 HSN-Q.A.1 - Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose and interpret units 
consistently in formulas; choose and interpret the scale and the 
origin in graphs and data displays. (HS-PS2-1) 

 HSN-Q.A.2 - Define appropriate quantities for the purpose of 
descriptive modeling. (HS-PS2-1) 
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 HSS-ID.A.1 - Represent data with plots on the real number line (dot 

plots, histograms, and box plots). (HS-PS2-1) 

Math Practices 
 

 MP.2 - Reason abstractly and quantitatively. (HS-PS3-3) 

 MP.4 - Model with mathematics. (HS-PS3-3) 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

 Newton’s Laws 
 Conservation of Momentum and 

Impulse 
 Conservation of Energy 
 Equations for: Potential Energy, 

Kinetic Energy, Work, 
Momentum, and Impulse 

 Definitions of Work, Energy, 
Force, Momentum, Impulse, 
Temperature, Heat. 

 Units: Newtons, Joules, 
Degrees Celsius, Kelvin 

 

 Identify types of energy in a system 
such as the page turner video 

 Calculate how the sum of the forces 
cause an object to accelerate. 

 Generate graphs to determine 
relationships. 

 Show the transfer from one type of 
energy to another 

 Explain how heat and temperature 
can cause work to be done. 

 Mathematically determine amounts of 
energy and forces which will dictate 
the ability to do work. 

 Evaluate how variations associated 
with impulse can cause changes in 
the force. 

 Create a device that shows a transfer 
of energy 

 Evaluate that device constructed and 
calculate efficiency. 

 

 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand energy can be stored in many forms and it can also be 
converted from one type to another but it can never be destroyed. 

 Students will understand forces cause acceleration. 
 Students will understand momentum is changed by applying a force over time.    
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Common Student Misconceptions for this Unit 

 Students mistakenly believe that forms of energy are macroscopic. 
 Students might mistakenly believe that potential energy is the only energy that can 

be converted.  
 Students confuse speed/velocity with acceleration.       

 

Unit Assessment 

Performance Assessment (Overview only; full task in separate 

document) 
Other  (Formative, 

quizzes, tests, etc.) 
 

 Students will design/build/refine a system that 
launches a ball into the air, twice.  Each time this 
happens the system will incorporate a different type of 
potential energy.  This project is Leap of Faith 

 Formative 
assessments 

 Homework 
assignments 

 Quizzes 
 Inquiry Lab 

Reports 
 Tests   

 

 

Supplemental Materials and Resources 

 Forces in One Dimension PhET 
 Seatbelt Physics 
 The change in seat belt regulations 

 

 

Vocabulary 

Energy, macroscopic, microscopic, Forces, mass, Impulse, Momentum, Collisions, 
Potential, Kinetic, Gravity, heat, temperature, velocity, acceleration  
 

 

Interdisciplinary Connections 

 

Calculations of Force, Momentum, and Energy will be conducted.  These calculations 
are similar to an Algebra I class. 
The social issues of making everyone wear seat belts.  This is a topic of discussion in 
health classes and/or driver education. 
 

 

https://phet.colorado.edu/en/simulation/legacy/forces-1d
http://hyperphysics.phy-astr.gsu.edu/hbase/seatb.html
https://www.youtube.com/watch?v=04gD8dCVbys


Page 18 of 50 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample 
Lesson-

Level 
Phenomena 

Scientific and Engineering 
Practices 

What students will discover and 
learn 

New questions and next steps 

What causes 
an object to 
move or  
stop moving? 
(HS-PS2-1 ) 

PhET 
Forces in 
one 
dimension 

Motion 
Carts lab 

 Use 
Mathematical 
and 
Computational 
thinking. 

 Analyzing and 
Interpreting 
Data 

Students will learn that the sum 
of the forces cause an object to 
accelerate (change 
velocity).  Students will identify 
what forces act on objects in 
The Page Turner. 
 

New Question and Next Steps 

How do we minimize forces 
when trying to drastically 
change an object's motion? 
 

How can we 
minimize 
damage in 
collisions 
(when objects 
stop moving 
very quickly)? 

 (HS-PS2-2), 
(HS-PS2-3) 

Seat Belt 
Analysis 

 Use 
Mathematical 
and 
Computational 
thinking. 

 Analyzing and 
Interpreting 
Data 

 Engaging in 
Argument From 
Evidence 

 Constructing 
Explanations 
and Designing 
Solutions 

 Asking 
Questions and 
Defining Models 

 

Students will understand 
momentum,  conservation of 
momentum, and 
impulse.  Students will evaluate 
designs that minimize forces 
on a person in a 
collision.  Student will 
understand that an object's 
motion changes with the force 
applied and time the force is 
applied. 
 

New Question and Next Steps 

How do high speeds of 
particles get recognized on the 
macroscopic scale? 
 

How does the 
motion of 
particles 
cause 
changes on 
the 
macroscopic 
scale? 

(HS-PS3-2) 

Diagram a 
car engine 

 Constructing 
Explanations 
and Designing 
Solutions 

 Developing and 
Using Models 

 

Students will understand that 
energy is converted from one 
form to another constantly in all 
situations.  They will be able to 
explain how changing the 
temperature of gas molecules 
causes the gas to do work and 
therefor move the car (Kinetic 
Energy).  Students can see 
processes that involve heat 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=95
https://phet.colorado.edu/en/simulation/legacy/forces-1d
https://phet.colorado.edu/en/simulation/legacy/forces-1d
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=96
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=97
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=106
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and temperature increases in 
The Page Turner. 
 

New Question and Next Steps 

How can we identify types of 
energy and convert from one 
form to another? 
 

How can the 
system in 
“The Page 
Turner” go 
from start to 
finish without 
any additional 
help 

(HS-PS3-1) 

The Page 
Turner 

 Use 
Mathematical 
and 
Computational 
thinking. 

 Constructing 
Explanations 
and Designing 
Solutions 

 Asking 
Questions and 
Defining Models 

 Obtaining, 
Evaluating, and 
Communicating 
Information 

 

Students will identify types of 
Energy.  Students will explain 
when energy is added and 
when potential energy is 
converted. 
 

New Question and Next Steps 

How can we calculate amounts 
of energy and determine the 
work that can be done? 

What are 
other ways 
we can 
convert one 
form of 
energy to 
another? 

(HS-PS3-3) 

Leap of 
Faith 

 Use 
Mathematical 
and 
Computational 
thinking. 

 Analyzing and 
Interpreting 
Data 

 Engaging in 
Argument From 
Evidence 

 Constructing 
Explanations 
and Designing 
Solutions 

 Asking 
Questions and 
Defining Models 

 Obtaining, 
Evaluating, and 

Students will calculate types of 
potential energy 

Students will design and build 
a device that efficiently 
converts potential energy into 
Kinetic energy to launch a ball 
a certain height. 
 

New Question and Next Steps 

How does energy and the 
conservation of energy cause 
changes to the earth? 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=105
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=107
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Communicating 
Information 

     

 

Revision History 

Revision Date Explanation of change(s) made to document 
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 Students will be able to identify and calculate various types of energy present in a device of their 
construction 

 Students will be able to design and build a device to carry out specific needs. 
What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 Students will take measurements and use those measurements to calculate important quantities 
needed for evaluation 

 Students will design and build a device while incorporating evaluation skills 
Is the task incorporating the 21st century competencies? 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  

 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask  
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 

 Engineering a device to carry out the assignment requires higher order thinking.  Students are also 
asked to analyze their work 

 

How will students demonstrate their understanding?  
 Students will construct the device which will be tested in class 
 Students will turn in a simplified engineer’s notebook which will include: 

o Diagram  
o Appropriate calculations 
o Results 

 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 The product that the student will turn in is the actual device and the engineering notebook. 
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How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 Next Page 

How will student performance be evaluated? 

 A rubric will be provided and used to evaluate student work 
How will the task be differentiated? 

 Where needed, the engineering notebook will provide a graphic organizer 
 While verification of results will be a part of the project, the extent of analysis and redesign will 

vary 
 Students can be giving specific, established designs to build then modify. 
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Constructing the PT Scenario Using G.R.A.S.P.S. 

Use the following prompts to design the PT:  

Goal:   
 

 The goal is build a device that highlights potential energy and uses that energy to launch a ball twice 
using only energy stored previously in the system. 

 The group will present the device and an Engineer’s Notebook that shows that calculations and 
analysis to prove its effectiveness. 

 

Role:  
 

   You are an amusement park engineer that is looking for a job.  As part of a job interview you have been 
asked to design a model for a ride that will launch a person through the air, TWICE, using only energy 
previously stored in the ride.  Your job is to be able to make a model of your ride and provide calculations 
that prove (on that smaller scale) your ride will bring the person from the start to the finish.  A marble will 
be used in place of a ride car. 
 

Audience: 
 

   Your target audience is a potential employer from Six Flags amusement park that is looking for new young 
creative engineers.  You need to convince him you are capable of making the ride within the constraints he 
has giving you. 
 

Situation: 
 

   People are getting tired of roller coasters and other typical amusement park rides.  You are tasked with 
coming up with a ride that is new and creative and cheap. 
 

Product/Performance and Purpose: 
 

   You will create a working model of the ride that uses a marble as the ride car.  In order to prove the rides 
effectiveness you will also create an engineering notebook that will show the calculations to prove the 
validity of your design. 
 

Standard and Criteria for Success 

 

   Your performance will be evaluated on a rubric that ensures the device functions properly and the 
engineer’s notebook has all the necessary calculations and data. 
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Wolcott Integrated Science UNIT 2 ORGANIZER 
 

Grade/Course 9/Integrated Science 

Unit Title Unit 2/Earth Systems 

Overview of 
Unit 

This unit’s overview focuses on how the Earth is shaped from the inside 
out.  Intense heat from the interior Earth caused volcanic eruptions which 
formed land masses and oceans.  The external forces such as weathering and 
erosion reshape the land masses and oceans. 

 

Pacing:  7 Weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: This unit focuses on how the Earth is shaped from the inside out. The intense heat from 
the Earth’s interior caused volcanic eruptions which in today’s world are perceived to be destructive 
forces, but in the Earth’s past history the volcanic eruptions formed land masses and oceans. The 
forces below the Earth’s caused the crust to crack and form plates. The movement of the plates 
formed the landscape such as mountains and mountain ranges. The landscape gets reshaped from 
the processes of weathering and erosion.  Which shows how the environmental changes impact 
people’s lives and to be able to for prepare and survive Earth’s natural disasters, as well as, to 
appreciate the beauty of the land.      
 

Key Learning/Big Ideas: 
 The Earth is shaped through many processes/forces such as: Plate Tectonics, Volcanoes, 

Water, and Erosion.  
 Earth’s Interior, The Rock Cycle shows an example of the changing earth 
 The Earth processes play a role in the shaping of the earth and effects of human activity. 
 Earth’s History, Earth Interior, Rock Cycle and the changing Earth. 
 Matter Cycles 

 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 
Dynamic changes in the Earth. 

 Post-Unit Connections 
All changes are through the flow of energy and work.  
 

 

 



Page 25 of 50 

Targeted Performance Expectation Bundle 

HS-ETS1-1 Engineering: Analyze a major global challenge to specify qualitative and quantitative 
criteria and constraints for solutions that account for societal needs and wants.  
 

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.  
 

HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth 
materials and surface processes. 
 

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

 

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 How does the Earth destroy itself and how does it continue to be reshaped? 

 

Anchor Phenomena: Shows how increased geothermal activity in the Earth’s interior will 
affect the exterior of the Earth by causing large glacial outbursts.   
Iceland 
 

 Target Explanation/Model 
 What is causing the water to flow?  
 Why is the water colored grey? 
 Why does this happen in Iceland? 
 What is the effect of this phenomena on the land? 
 Students should have a Model and presentation that fully explains the Anchor 

Phenomena.  The model that the students will construct will begin at the interior of the Earth 
specifically at the Earth’s mantle showing the mantle plume that gave rise to Iceland. Model 
will include a map representing Iceland’s location on the Mid-Atlantic Ridge.  The model will 
show how glaciers are shaped and reshaped by way of weathering and erosion through a 
before/after of debris carried by water flow from glacial melting.  

 

 Sample “Gotta Have Checklist”  
 Thermal Convection 
 Plate tectonics and volcanoes 
 Mechanical and Chemical Weathering 
 Erosion  

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=202
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
http://icelandmag.visir.is/article/future-glacial-outburst-floods-will-be-larger-due-increased-geothermal-activity-under
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3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

HS-ETS1-1 
Engineering: 
Analyze a major 
global challenge to 
specify qualitative 
and quantitative 
criteria and 
constraints for 
solutions that 
account for societal 
needs and wants.  

Asking Questions and 
Defining Problems 

 
Asking questions and 
defining problems in 
9–12 builds on grades 
K–8 experiences and 
progresses to 
formulating, refining, 
and evaluating 
empirically testable 
questions and design 
problems using models 
and simulations. 
 
Analyze complex real-
world problems by 
specifying criteria and 
constraints for 
successful solutions. 
(HS-ETS1-1) 

ETS1.A:  Defining and Delimiting 
Engineering Problems 

 
Criteria and constraints also include 
satisfying any requirements set by 
society, such as taking issues of 
risk mitigation into account, and 
they should be quantified to the 
extent possible and stated in such a 
way that one can tell if a given 
design meets them. (HS-ETS1-1) 

 
Humanity faces major global 
challenges today, such as the need 
for supplies of clean water and food 
or for energy sources that minimize 
pollution, which can be addressed 
through engineering. These global 
challenges also may have 
manifestations in local communities. 
(HS-ETS1-1) 

Connections to 
Engineering, 
Technology, and 
Applications of 
Science 

 
Influence of 
Science, 
Engineering, and 
Technology on 
Society and the 
Natural World 
New technologies 
can have deep 
impacts on society 
and the 
environment, 
including some that 
were not 
anticipated. 
Analysis of costs 
and benefits is a 
critical aspect of 
decisions about 
technology. (HS-
ETS1-1) 

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. 

 

Engaging in Argument 
from Evidence 
 
Engaging in argument 
from evidence in 9–12 
builds on K–8 
experiences and 
progresses to using 
appropriate and 
sufficient evidence and 
scientific reasoning to 
defend and critique 
claims and 
explanations about the 

PS1.C:  Nuclear Processes 

 Spontaneous radioactive 
decays follow a characteristic 
exponential decay law. 
Nuclear lifetimes allow 
radiometric dating to be used 
to determine the ages of rocks 
and other materials.(secondary to 

HS-ESS1-5) 

ESS1.C:  The History of Planet 
Earth 

 Continental rocks, which can 
be older than 4 billion years, 
are generally much older than 
the rocks of the ocean floor, 

Patterns 
 
Empirical evidence 
is needed to 
identify patterns. 
(HS-ESS1-5) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=202
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=3&detailid=153
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
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natural and designed 
world(s). Arguments 
may also come from 
current scientific or 
historical episodes in 
science. 
 
Evaluate evidence 
behind currently 
accepted explanations 
or solutions to 
determine the merits of 
arguments. (HS-ESS1-
5) 

which are less than 200 million 
years old. (HS-ESS1-5) 

ESS2.B:  Plate Tectonics and 
Large-Scale System Interactions 

 Plate tectonics is the unifying 
theory that explains the past 
and current movements of the 
rocks at Earth’s surface and 
provides a framework for 
understanding its geologic 
history. (secondary to HS-ESS1-5) 

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.  

Developing and Using 

Models 

 

Modeling in 9–12 builds 

on K–8 experiences and 

progresses to using, 

synthesizing, and 

developing models to 

predict and show 

relationships among 

variables between 

systems and their 

components in the 

natural and designed 

world(s). 

 

Develop a model based 

on evidence to illustrate 

the relationships between 

systems or between 

components of a system. 

(HS-ESS2-1) 

ESS2.A:  Earth Materials and 
Systems 

 Earth’s systems, being 
dynamic and interacting, cause 
feedback effects that can 
increase or decrease the 
original changes. (HS-ESS2-1) 

(Note: This Disciplinary Core Idea is 
also addressed by HS-ESS2-2.) 

ESS2.B:  Plate Tectonics and 
Large-Scale System Interactions 

 Plate tectonics is the unifying 
theory that explains the past 
and current movements of the 
rocks at Earth’s surface and 
provides a framework for 
understanding its geologic 
history. (HS-ESS2-1) 

 Plate movements are 
responsible for most 
continental and ocean-floor 
features and for the distribution 
of most rocks and minerals 
within Earth’s crust. (HS-ESS2-1) 

 

Stability and Change 

 

Change and rates of 

change can be 

quantified and 

modeled over very 

short or very long 

periods of time. Some 

system changes are 

irreversible. (HS-

ESS2-1) 

HS-ESS2-5 Plan 
and conduct an 
investigation of the 
properties of water 
and its effects on 
Earth materials 
and surface 
processes. 

Planning and Carrying 

Out Investigations 

 

Planning and carrying 

out investigations in 9-12 

builds on K–8 

experiences and 

progresses to include 

investigations that 

provide evidence for and 

ESS2.C:  The Roles of Water in 
Earth’s Surface Processes 

 The abundance of liquid water 
on Earth’s surface and its 
unique combination of physical 
and chemical properties are 
central to the planet’s 
dynamics. These properties 
include water’s exceptional 
capacity to absorb, store, and 
release large amounts of 
energy, transmit sunlight, 

Structure and 

Function 

 

The functions and 

properties of natural 

and designed objects 

and systems can be 

inferred from their 

overall structure, the 

way their components 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=30&detailid=150
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=159
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=283
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=339
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
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test conceptual, 

mathematical, physical, 

and empirical models. 

 

Plan and conduct an 

investigation individually 

and collaboratively to 

produce data to serve as 

the basis for evidence, 

and in the design: decide 

on types, how much, and 

accuracy of data needed 

to produce reliable 

measurements and 

consider limitations on 

the precision of the data 

(e.g., number of trials, 

cost, risk, time), and 

refine the design 

accordingly. (HS-ESS2-

5) 

expand upon freezing, dissolve 
and transport materials, and 
lower the viscosities and 
melting points of rocks. (HS-

ESS2-5) 

 

are shaped and used, 

and the molecular 

substructures of its 

various materials. 

(HS-ESS2-5) 

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

Developing and Using 

Models 

 

Modeling in 9–12 builds 

on K–8 experiences and 

progresses to using, 

synthesizing, and 

developing models to 

predict and show 

relationships among 

variables between 

systems and their 

components in the 

natural and designed 

world(s). 

 

Develop a model based 

on evidence to illustrate 

the relationships between 

systems or between 

components of a system. 

(HS-ESS2-3) 

Connections to Nature of 

Science 

Science Knowledge Is 

ESS2.A:  Earth Materials and 
Systems 

 Evidence from deep probes 
and seismic waves, 
reconstructions of historical 
changes in Earth’s surface and 
its magnetic field, and an 
understanding of physical and 
chemical processes lead to a 
model of Earth with a hot but 
solid inner core, a liquid outer 
core, a solid mantle and crust. 
Motions of the mantle and its 
plates occur primarily through 
thermal convection, which 
involves the cycling of matter 
due to the outward flow of 
energy from Earth’s interior 
and gravitational movement of 
denser materials toward the 
interior. (HS-ESS2-3) 

ESS2.B:  Plate Tectonics and 
Large-Scale System Interactions 

 The radioactive decay of 
unstable isotopes continually 
generates new energy within 
Earth’s crust and mantle, 
providing the primary source of 
the heat that drives mantle 
convection. Plate tectonics can 
be viewed as the surface 

Energy and Matter 

 

Energy drives the 

cycling of matter 

within and between 

systems. (HS-ESS2-

3) 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=33&detailid=162
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=31&detailid=280
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
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Based on Empirical 

Evidence 

 

Science knowledge is 

based on empirical 

evidence. (HS-ESS2-3) 

Science disciplines share 

common rules of 

evidence used to evaluate 

explanations about 

natural systems. (HS-

ESS2-3) 

Science includes the 

process of coordinating 

patterns of evidence with 

current theory. (HS-

ESS2-3) 

expression of mantle 
convection. (HS-ESS2-3) 

 

 

 Core Content Standards 

English Language Arts (ELA) 

READING 
 

Reading Literature (RL) 
 

Reading Information 
Texts (RI) 

 

Foundational Reading 
(RF) 

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-ESS2-3) 

WHST.9-12.2 - Write informative/explanatory texts, including the narration of historical 
events, scientific procedures/ experiments, or technical processes. (HS-ESS1-5) 

RST.11-12.7 - Integrate and evaluate multiple sources of information presented in 
diverse formats and media (e.g., quantitative data, video, multimedia) in order to 
address a question or solve a problem. (HS-ETS1-1) 
RST.11-12.8 - Evaluate the hypotheses, data, analysis, and conclusions in a science 
or technical text, verifying the data when possible and corroborating or challenging 
conclusions with other sources of information. (HS-ETS1-1) 
RST.11-12.9 - Synthesize information from a range of sources (e.g., texts, 
experiments, simulations) into a coherent understanding of a process, phenomenon, 
or concept, resolving conflicting information when possible. 

Writing (W)  

 

Speaking,  Listening & 
Language 

 SL.11-12.5 - Make strategic use of digital media (e.g., textual, graphical, 
audio, visual, and interactive elements) in presentations to enhance 
understanding of findings, reasoning, and evidence and to add interest. (HS-

ESS2-3) 

http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
http://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=32&detailid=161
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Math 

Math Content 
Standards 

 

 HSN-Q.A.1 - Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently in 
formulas; choose and interpret the scale and the origin in graphs and data 
displays. (HS-ESS2-3) 

 HSN-Q.A.2 - Define appropriate quantities for the purpose of descriptive 

modeling. (HS-ESS2-3) 

 HSN-Q.A.3 - Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. (HS-ESS2-3) 

Math Practices 
 

 MP.2 - Reason abstractly and quantitatively. (HS-ESS2-3) 

 MP.4 - Model with mathematics. (HS-ESS2-3) 

 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 

 Students will understand that matter cycles and energy flows. 
 The Earth is shaped through many processes/forces such as: Plate Tectonics, Volcanic Activity, 

Water flow from glacial melting, and Erosion.  
 Earth’s Interior, the Rock Cycle provides examples of the changing Earth though the geological 

layers of the Earth. 
 The collisons of the plates which  will cause uplifting and the formations mountains and 

mountain ranges.   
 Effects of chemical and mechanical weathering, as well as, erosion. 
 

 

 

 

 

 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that the Earth’s core is heated by the sun. 
 Students believe that the earth is static.  
 Students might mistakenly believe that volcanoes and earthquakes are forces of destruction 

only. 
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Unit Assessment 

Performance Assessment (Overview only; full task in separate 

document) 
Other  (Formative, quizzes, tests, 

etc.) 

Research volcanic eruptions around the world and prepare a 
survival plan, as well as, a plan to rebuild the area destroyed by 
the eruption. 

 Formative 
assessments using 
Kahoot 

 Homework 
assignments 

 Quizzes 
 Inquiry Lab Reports 
 Tests   

 

 

Supplemental Materials and Resources 

 Newsela 
 Report on Skafta 
 https://phet.colorado.edu/   Plate Tectonics 

 
 

Vocabulary 

Uniformitarianism, crust, mantle, lithosphere, asthenosphere, mesosphere, core, igneous rock, 
volcano, magma, lava, sedimentary rock, metamorphic rock, rock cycle,plate tectonics, pangaea, 
continental drift, mid-ocean ridge, seafloor spreading, earthquake, hot spots, plume volcanic ash, 
volcanic gases, erosion, weathering. 
 

 

Interdisciplinary Connections 

Glacier in Iceland connects with examining physical geography in social studies. 
 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-Level 
Phenomena 

Scientific and Engineering 
Practices 

What students will discover and learn 
New questions and next steps 

Where is the 
water coming 
from? (HS-
ESS2-5), (HS-
ESS2-3) 

Glacier in Iceland 

Study 

Asking questions and 
defining problems. 
Planning and 
conducting an 
investigation.  

Describe how convection 
currents influence the flow of 
heat leading to the increase in 
geothermal activity in the Earth’s 
interior, which lead to the glacial 
outbursts seen in Iceland. The 
Icelandic glacial outburst eroded 

http://icelandmag.visir.is/article/future-glacial-outburst-floods-will-be-larger-due-increased-geothermal-activity-under
https://phet.colorado.edu/
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
https://www.tandfonline.com/doi/full/10.1080/19475705.2013.862573
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the landscape and effected 
Iceland’s environment.      
 

New Questions and Next Steps: 
How else can Glaciers and 
water change the surface of the 
Earth? 

How do 
Glaciers shape 
the Earth?(HS-
ESS2-1), (HS-
ESS2-5) 

PHET (Glacier 
Simulation) 

Using synthesizing and 
developing 
models.  Develop a 
model about glaciers.  
Planning and 
conducting an 
investigation 

Discover how Earths’ interior 
lead to Icelands’ glacial melting 
which lead to the changes to 
Iceland’s landscape from the 
erosion of running water. 
 

New Questions and Next Steps: 
What is stream flow erosion and 
how does it form valleys? 

How does 
water shape 
the land?(HS-
ESS2-5), (HS-
ESS2-1) 

Stream flow erosion 
and the formations 
of stream valleys. 

Asking questions and 
defining problems. 

Describe how stream flow 
erosions formed parts of the 
Icelandic landscape, however, In 
Iceland overflowing of streams 
cause flooding, and Iceland had 
to come up with a flooding 
prevention plan.  
 

New Questions and Next Steps: 
What is the water cycle?  

How does rain 
get into the 
ocean?(HS-
ESS2-5), (HS-
ESS2-1) 

Water Cycle 

Simulation 

Asking questions and 
defining problems. 
Obtaining, Evaluating, 
and Communicating 
Information 

Develop a model that shows the 
many processes of the water 
cycle as evidenced by Iceland’s 
landscape. 
 

New Questions and Next Steps: 
How do the carbon, nitrogen, 
and rock cycles influence the 
shape of the Earth?  
 
 
 

What other 
cycles shape 
the Earth? (HS-
ESS2-3), (HS-
ESS1-5), (HS-
ESS2-1) 

 Inquiry Lab 
on  Rock Cycle 

focusing on the 
formation of 
igneous, 
sedimentary and 
metamorphic rock. 

Analyzing and 
interpreting 
data.  Evaluate 
evidence that describes 
the cycling of matter by 
thermal convection and 
erosion.   

Cycles are important in shaping 
the earth, as evidenced in 
Iceland.  Students will find that 
the carbon cycle, nitrogen cycle, 
water cycle and the rock cycle 
have an impact on the shaping 
and reshaping of Iceland. 
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
https://phet.colorado.edu/en/simulation/legacy/glaciers
https://phet.colorado.edu/en/simulation/legacy/glaciers
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=188
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://www.discoverwater.org/blue-traveler/
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=186
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
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New Questions and Next Steps: 
How is the formation of the 
exterior of the Earth impacted by 
plate tectonics, seafloor 
spreading  
and volcanic eruptions? 
 

How does the 
Earth’s interior 
shape the 
exterior? (HS-
ESS1-5), (HS-
ESS2-1) 

 Plate Tectonic, Sea 
Floor Spreading 
and Volcanoes. 
Visual, Written and 
Verbal 
Presentations.  
Plate Tectonics 
PHET 

Using Synthesizing and 
developing 
models.  Evaluate 
evidence.  Analyzing 
and 
Interpreting Data 

Investigate the formations of 
Iceland’s volcanic mountains as 
the result of Iceland’s past and 
present volcanic activity. 
 

New Questions and Next Steps: 
What can people that live in 
areas prone to volcanic and 
earthquake activity do to 
minimize 

the devastating effects of these 
natural disasters?  

How can 
people be 
protected from 
geological 
disasters? (HS-
ETS1-1) 

Form a civil 
protection agency 
that protects a 
region from 
geological disasters 
that are associated 
with that region 

Defining and Delimiting 
Engineering Problems 
 
 

Define the geological concerns 
of Iceland. For example flooding 
and volcanic activity Construct a 
system for measuring Iceland’s 
concerns at a given time, as well 
as, a plan for Iceland to utilize to 
minimize any issues that 
may  arise. 
New Questions and Next Steps: 
How does the energy flow of the 
Earth’s interior and exterior 
forces impact the Earth’s 
climate?  
     

    

 

Revision History 

Revision Date Explanation of change(s) made to document 
  

  

 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=174
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=183
https://phet.colorado.edu/en/simulation/legacy/plate-tectonics
https://phet.colorado.edu/en/simulation/legacy/plate-tectonics
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=202
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=202
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 

Students will analyze a major global concern and  determine a solution to minimize the effects of 
geological disasters that are common for the assigned area. 
 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  

 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

How will students demonstrate their understanding?  
 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 

How will student performance be evaluated? 

 

How will the task be differentiated? 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

   Your task is… 

   The goal is… 

 

Role:  

   You are… 

   You have been asked to… 

   Your job is… 

 

Audience: 

   Your target audience is… 

   You need to convince… 

   Your client is… 

 

Situation: 

   The context you find yourself in is… 

   The challenge involves dealing with... 
 

Product/Performance and Purpose: 

   You will create a...in order to… 

   You need to develop...so that… 

 

Standard and Criteria for Success 

   Your performance needs to… 

   Your work will be judged by… 

   Your product will meet the following standards… 

   A successful result will.... 
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Wolcott Integrated Science UNIT 3 ORGANIZER 
 

Grade/Course 9th - Integrated Science 

Unit Title Unit 3 - Climate Change 

Overview of Unit 

 

Earth’s diversity of climate 

Pacing  5 Weeks 

 

Background Information For The Teacher (Unit Overview) 

Rationale: This unit focuses on the major factors that affect climate which include latitude, 
elevation, topography, the nearness of large bodies of water, the patterns of global winds, and the 
type and amount of vegetation.  Latitude is the distance north or south of the equator.  As latitude 
increases, the average intensity of solar energy decreases.  Higher elevations have colder 
climates.  Topographic features such as mountains affect the amount of precipitation that falls over 
an area.  The temperature of large bodies of water such as lakes and ocean affect the temperature 
of the air above them.  Global winds influence the climate because they distribute heat and 
moisture around the Earth.  Vegetation affects temperature and precipitation patterns in an area 
because vegetation influences how much of the sun’s energy is absorbed and released.     
 

Key Learning/Big Ideas: 
 Climates respond to the different factors such as latitude and elevation. 
 Driving mechanism for climate variation in the amount and distribution of solar radiation due 

to changes in Earth’s revolution and    rotation. 
 Volcanic eruptions can change climate by adding gases and dust into the atmosphere. 
 Global ocean currents affect how heat from the sun is distributed. 
 Human activity affects climate both locally with the development of cities.   

 

Why is this learning relevant/important (including connections to previous topics/units, 
etc.)? 
 

 Pre-Unit Connections 
            How the flow of energy into and out of the Earth’s Systems cause climate 

change. 
 Post-Unit Connections 

 Factors that influence Earth’s climate.           
 The impact of climate change to the environment and its influence on human activity.  
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Targeted Performance Expectation Bundle 

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

HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an 
evidence-based forecast of the current rate of global or regional climate change and associated 
future impacts to Earth systems.  
 

HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth's surface can 
create feedbacks that cause changes to other Earth systems.  

 

Essential Question(s) and Anchoring Phenomenon 

Essential Question (Driving Question) 
 What factors determine the climate of a region? 

 

Anchor Phenomenon: Shows how climate is influenced by latitude and how the differences 
in elevation represent climate extremes in local regions.  
Salt Lake City 

 
https://www.google.com/search?q=salt+lake+city+utah+pictures+of+snow+capped+mountains+in+t
he+summer&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjHgqfspIvbAhUJjlkKHazdDxIQ_AUICig
B&biw=1034&bih=722 
 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=185
https://www.google.com/search?q=salt+lake+city+utah+pictures+of+snow+capped+mountains+in+the+summer&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjHgqfspIvbAhUJjlkKHazdDxIQ_AUICigB&biw=1034&bih=722
https://www.google.com/search?q=salt+lake+city+utah+pictures+of+snow+capped+mountains+in+the+summer&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjHgqfspIvbAhUJjlkKHazdDxIQ_AUICigB&biw=1034&bih=722
https://www.google.com/search?q=salt+lake+city+utah+pictures+of+snow+capped+mountains+in+the+summer&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjHgqfspIvbAhUJjlkKHazdDxIQ_AUICigB&biw=1034&bih=722
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Target Explanation/Model 
 Why is there snow in the mountains and no snow in the town? 
 How does the location affect the climate? 
 Students will create a children’s book that illustrates and fully explains the Anchor 

Phenomena:  They will discuss and illustrate the differences in between the mountains and the 
town. For example discuss how mountains affect the amount of precipitation that falls over the 
town.  Discuss and illustrate how the lake affects the temperature of the region.  For example 
places near the water generally have cooler summers and milder winters.   Discuss and 
illustrate how the Vegetation affects the temperature and precipitation patterns in an area due to 
the vegetations influence on how much of the sun’s energy is absorbed and released. For 
example discuss the transpiration process how the leaves from plants release water vapor into 
the air. 

 

 Sample “Gotta Have Checklist”  
       Latitude 
       Elevation  
       Nearness to large bodies of water 
       Global wind patterns 
       Topography 
       Vegetation  

 

3 Dimensions of Performance Expectations 

Performance 
Expectation 

Science and 
Engineering 

Practices 

Disciplinary Core Ideas 
Cross-Cutting 

Concepts 

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

Developing and Using 
Models 
Modeling in 9–12 
builds on K–8 
experiences and 
progresses to using, 
synthesizing, and 
developing models to 
predict and show 
relationships among 
variables between 
systems and their 
components in the 
natural and designed 
world(s). 
 
Use a model to 
provide mechanistic 
accounts of 
phenomena. (HS-

ESS1.B:  Earth and the Solar 
System 
Cyclical changes in the 
shape of Earth’s orbit around 
the sun, together with 
changes in the tilt of the 
planet’s axis of rotation, both 
occurring over hundreds of 
thousands of years, have 
altered the intensity and 
distribution of sunlight falling 
on the earth. These 
phenomena cause a cycle of 
ice ages and other gradual 
climate changes. (secondary 
to HS-ESS2-4) 
ESS2.A:  Earth Materials and 
Systems 
The geologic record shows 
that changes to global and 

Cause and Effect 
Empirical evidence 
is required to 
differentiate 
between cause 
and correlation 
and make claims 
about specific 
causes and 
effects. (HS-
ESS2-4) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
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ESS2-4) 
Connections to 
Nature of Science 
Science Knowledge Is 
Based on Empirical 
Evidence 
Science arguments 
are strengthened by 
multiple lines of 
evidence supporting a 
single explanation. 
(HS-ESS2-4) 

regional climate can be 
caused by interactions 
among changes in the sun’s 
energy output or Earth’s 
orbit, tectonic events, ocean 
circulation, volcanic activity, 
glaciers, vegetation, and 
human activities. These 
changes can occur on a 
variety of time scales from 
sudden (e.g., volcanic ash 
clouds) to intermediate (ice 
ages) to very long-term 
tectonic cycles. (HS-ESS2-4) 
ESS2.D:  Weather and 
Climate 
The foundation for Earth’s 
global climate systems is the 
electromagnetic radiation 
from the sun, as well as its 
reflection, absorption, 
storage, and redistribution 
among the atmosphere, 
ocean, and land systems, 
and this energy’s re-radiation 
into space. (HS-ESS2-4) 
Changes in the atmosphere 
due to human activity have 
increased carbon dioxide 
concentrations and thus 
affect climate. (HS-ESS2-4) 

HS-ESS3-5 Analyze 
geoscience data and 
the results from 
global climate models 
to make an evidence-
based forecast of the 
current rate of global 
or regional climate 
change and 
associated future 
impacts to Earth 
systems.  

Analyzing and 

Interpreting Data 

Analyzing data in 9–12 

builds on K–8 

experiences and 

progresses to 

introducing more 

detailed statistical 

analysis, the comparison 

of data sets for 

consistency, and the use 

of models to generate 

and analyze data. 

 

Analyze data using 

ESS3.D:  Global Climate 

Change 

Though the magnitudes of 

human impacts are greater than 

they have ever been, so too are 

human abilities to model, 

predict, and manage current and 

future impacts. (HS-ESS3-5) 

Stability and 

Change, 

Change and rates of 

change can be 

quantified and 

modeled over very 

short or very long 

periods of time. 

Some system 

changes are 

irreversible. (HS-

ESS3-5) 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
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computational models 

in order to make valid 

and reliable scientific 

claims. (HS-ESS3-5) 

Connections to Nature 

of Science 

Science Knowledge Is 

Based on Empirical 

Evidence 

Science arguments are 

strengthened by 

multiple lines of 

evidence supporting a 

single explanation. (HS-

ESS3-5) 

Scientific Investigations 

Use a Variety of 

Methods 

Science investigations 

use diverse methods and 

do not always use the 

same set of procedures 

to obtain data. (HS-

ESS3-5) 

New technologies 

advance scientific 

knowledge. (HS-ESS3-

5) 

HS-ESS2-2 Analyze 
geoscience data to 
make the claim that 
one change to Earth's 
surface can create 
feedbacks that cause 
changes to other 
Earth systems.  

Analyzing and 

Interpreting Data 

Analyzing data in 9–12 

builds on K–8 

experiences and 

progresses to 

introducing more 

detailed statistical 

analysis, the comparison 

of data sets for 

consistency, and the use 

of models to generate 

and analyze data. 

 

Analyze data using 

tools, technologies, 

and/or models (e.g., 

computational, 

ESS2.A:  Earth Materials and 

Systems 

Earth’s systems, being dynamic 

and interacting, cause feedback 

effects that can increase or 

decrease the original changes. 

(HS-ESS2-2) 

ESS2.D:  Weather and Climate 

The foundation for Earth’s 

global climate systems is the 

electromagnetic radiation from 

the sun, as well as its reflection, 

absorption, storage, and 

redistribution among the 

atmosphere, ocean, and land 

systems, and this energy’s re-

radiation into space. (HS-ESS2-

2) 

Stability and Change 

Feedback (negative 

or positive) can 

stabilize or 

destabilize a system. 

(HS-ESS2-2) 

Connections to 

Engineering, 

Technology, and 

Applications of 

Science 

Influence of 

Science, 

Engineering, and 

Technology on 

Society and the 

Natural World 

New technologies 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=185
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mathematical) in order 

to make valid and 

reliable scientific claims 

or determine an optimal 

design solution. (HS-

ESS2-2) 

can have deep 

impacts on society 

and the 

environment, 

including some that 

were not anticipated. 

Analysis of costs 

and benefits is a 

critical aspect of 

decisions about 

technology. (HS-

ESS2-2) 

 

 Core Content Standards 

English Language Arts (ELA) 

Reading 
Literature (RL) 

 

 

Reading 
Informational 

Texts (RI) 

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-ESS3-5) 
RST.11-12.2 - Determine the central ideas or conclusions of a text; 
summarize complex concepts, processes, or information presented in a text 
by paraphrasing them in simpler but still accurate terms. (HS-ESS3-5) 
RST.11-12.7 - Integrate and evaluate multiple sources of information 
presented in diverse formats and media (e.g., quantitative data, video, 
multimedia) in order to address a question or solve a problem. (HS-ESS3-5) 
 

Foundational 
Reading (RF) 

 

 

Writing (W)  

 

Speaking & 
Listening (SL) 

SL.11-12.5 - Make strategic use of digital media (e.g., textual, graphical, 
audio, visual, and interactive elements) in presentations to enhance 
understanding of findings, reasoning, and evidence and to add interest. (HS-
ESS2-4) 

Language (L)  

 

Math 

Math Content 
Standards 

HSN-Q.A.1 - Use units as a way to understand problems and to guide the 
solution of multi-step problems; choose and interpret units consistently in 
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 formulas; choose and interpret the scale and the origin in graphs and data 
displays. (HS-ESS2-4) 
HSN-Q.A.2 - Define appropriate quantities for the purpose of descriptive 
modeling. (HS-ESS2-4) 
HSN-Q.A.3 - Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. (HS-ESS2-4) 
 
 

Math Practices 
 

MP.2 - Reason abstractly and quantitatively. (HS-ESS2-4) 
MP.4 - Model with mathematics. (HS-ESS2-4) 

 

K-U-D 

KNOW 
Facts, formulas, information, vocabulary 

DO 
Skills of the discipline 

 Climate 
 Weather 
 Greenhouse Effect 

 

 Analyze data and create accurate models to display the 
data. 

 Distinguish between facts and opinions in the topic of 
climate change. 

 Gather evidence and facts to support a claim and 
prediction. 

UNDERSTAND 

Big ideas, generalizations, principles, concepts, ideas that transfer across situations 
 Students will understand that the major factors that affect climate which include latitude, elevation, 

topography, the nearness of large bodies of water, the patterns of global winds, and the type and 
amount of vegetation. 

 As latitude increases, the average intensity of solar energy decreases. 
 Higher elevations have colder climates. 
 Topographic features such as mountains affect the amount of precipitation that falls over an 

area. 
 The temperature of large bodies of water such as lakes and ocean affect the temperature of 

the air above them.   
 Global winds influence the climate because they distribute heat and moisture around the 

Earth.  
  Vegetation affects temperature and precipitation patterns in an area because vegetation 

influences how much of the sun’s energy is absorbed and released. 
 

 

Common Student Misconceptions for this Unit 

 Students might mistakenly believe that weather and climate are the same phenomena.  
 Students believe that climate is static. 
 Students believe that volcanic activity only affects the climate in the area where the eruption 

occurred.   
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Unit Assessment 

Performance Assessment (Overview only; full task in separate document) 
 

Create a 3D futuristic map of the world showing the effects of global 
climate change on the physical features of the land, the earth’s 
productivity, and the types of plant/animal life it can support. 
 

Other  (Formative, quizzes, 

tests, etc.) 
 Formative 

assessments using 
Kahoot 

 Homework 
assignments 

 Quizzes 
 Inquiry Lab Reports 
 Tests     

 

Supplemental Materials and Resources 

NASA Global Temperature Data 

https://phet.colorado.edu/en/simulation/legacy/greenhouse 

Planet Temperatures 

Planet Fact Sheet 
 

Vocabulary 

 Climate, tropical zone, temperate zone, polar zone, greenhouse effect, global warming, desert, ice 
age, El Nino, La Nina, rotation, revolution, latitude, elevation, global winds, topography, heat 
islands, rain shadows, lake effect snow.   
 

 

Interdisciplinary Connections 

Math connections between the analysis of data and construction of graphs to represent the data. 
Social science connections between the policy implications of Global Climate Change and the 
economy.  
 

 

Suggested Learning Plan (Unit Storyline) 

Focusing 
Questions 

Sample Lesson-
Level Phenomena 

Scientific and 
Engineering Practices 

What students will discover and learn 
New questions and next steps 

How does 
energy 
flow into 
the earth 
and what 

Mercury, Venus, 
Earth, and Mars. 

 Asking 
Questions 
and Defining 
Problems 

Students will look at data from Mercury, 
Venus and Mars by comparing their 
temperature, location, tilt and atmosphere 
with that of the Earth. They will determine 

https://www.jpl.nasa.gov/edu/teach/activity/graphing-global-temperature-trends/
https://phet.colorado.edu/en/simulation/legacy/greenhouse
https://solarsystem.nasa.gov/resources/681/solar-system-temperatures/
https://nssdc.gsfc.nasa.gov/planetary/factsheet/
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are the 
factors 
that 
determine 
how it is 
released? 

HS-ESS3-
5 

 Developing 
and Using 
Models 

 Analyzing 
and 
Interpreting 
Data 

 

how each key factor helps to control the 
temperature of these planets. 
 

New Questions and Next Step: 
How does the increase of carbon dioxide in 
the Earth’s atmosphere affect the climate?    

What is 
the 
greenhou
se effect 
and how 
is it 
changing 
climate 

HS-ESS3-
5 

PhET 
Greenhouse 
Effect 

 Analyzing 
and 
Interpreting 
Data 

 Using 
Mathematics 
and 
Computation
al Thinking 

 

Students will work with the Greenhouse Effect 
Simulation to see how an increase in 
Greenhouse gases will change the flow of 
energy into and out of the atmosphere. 
 

New Questions and Next Step: 
How does Salt Lake City’s topography 
represent the variations in climate?  
  

How can 
local 
topograph
y affect 
climate? 

HS-ESS2-
4 

HS-ESS3-
5 

Rain Shadow 
Lab 

Typography 
Poster/Presentati
on 
 

  

 Asking 
Questions 
and Defining 
Problems 

 Developing 
and Using 
Models 

 Analyzing 
and 
Interpreting 
Data 

 Planning 
and 
Carrying Out 
Investigation
s 

 

Students will conduct an experiment on Rain 
Shadow using bubbles and a ‘mountain’. 
Students will also look at other situations 
where topography changes climate and make 
a poster highlighting and explaining that 
specific situation.  
 

New Questions and Next Step: 
What data can be collected and analyzed 
when looking at global climate?  

How do 
scientists 
conclude 
that our 
climate is 
changing? 

HS-ESS2-
4 

HS-ESS3-
5  

Graphing Global 
Temperature 
Data 

Analyze data using 
tools, technologies, 
and/or  
models (e.g., 
computational, 
mathematical) in 
order  
to make valid and 
reliable scientific 
claims or  
determine an 

Students will look at global temperature data 
and construct a graph to accurately model the 
data. Students will also look at how the 
graphs could be manipulated and therefore 
misconstrued by a casual observer. 
https://www.jpl.nasa.gov/edu/teach/activity/gr
aphing-global-temperature-trends/ 
 

New Questions and Next Step: 
What is the impact of humans on the Earth’s 
Climate, locally and globally? 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
https://www.youtube.com/watch?v=m1EcRksEmKY&t=199s
https://www.youtube.com/watch?v=m1EcRksEmKY&t=199s
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=195
https://www.jpl.nasa.gov/edu/teach/activity/graphing-global-temperature-trends/
https://www.jpl.nasa.gov/edu/teach/activity/graphing-global-temperature-trends/
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optimal design 
solution. 

What is 
Global 
Warming 
and what 
are the 
causes? 

HS-ESS2-
4 

Human Activity 
on Climate 
Change 

 Engaging in 
Argument  
from 
Evidence 

 Obtaining, 
Evaluating,  
and 
Communicat
ing  
Information 
  
 
 

Students will watch some of the videos 
 

The Heat Over Global Warming 

Climate Change and the Media Senate 
Hearings 

God and Global Warming 

Conservation with Global Warming Skeptic 

Six Best TED talks about Global Warming 

Global Priorities bigger than climate change 
 

After this, students will generate a Venn 
Diagram that shows the two main opinions 
about human activity and its effect on climate 
change 

What is 
our future 
climate 
expected 
to be? 

HS-ESS2-
2 

Global Climate 
Futures 

 Constructing  
Explanation
s and  
Designing 
Solutions 

 Engaging in 
Argument  
from 
Evidence 

 Obtaining, 
Evaluating,  
and 
Communicat
ing  
Information 
  
 
 
  
 
 

Students will pick from a project list that 
allows them diversity in assignments but also 
focuses on data analysis and predictions 

-Write a persuasive speech or letter to the 
editor that explains the current trends and 
future expectations 

-Create a series of charts of graphs showing 
the financial cost of enforcing global warming 
legislation such as Pavley Law and Kyoto 
Protocol. 
-Create a timeline and series of graphs that 
show varying climates the world has 
experienced since the Ice Age. 
-Create a pamphlet that promotes awareness 
of the effects of greenhouse gases and how 
to prevent their release. 
-Research one scientist that supports 
conventional global warming theories and one 
scientist that does not.  Make a poster 
highlighting their views and show data that 
supports each case. 
 

New Questions and Next Step: 
What will be the impact of climate change 
on  humans and the environment? 
 

 

 

 

 

http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=187
http://www.pbs.org/now/shows/304/
http://www.pbs.org/now/shows/249/climate-change.html
http://www.pbs.org/now/shows/249/climate-change.html
https://www.youtube.com/watch?v=lrO5Ive1PJM
https://www.youtube.com/watch?v=UmIJCGQzCiU
https://greenlivingideas.com/2015/07/16/6-bes-ted-talks-about-climate-change-now/
https://www.ted.com/talks/bjorn_lomborg_sets_global_priorities/transcript?language=en
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=185
http://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=185
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Performance Task: Each Unit Must Contain a Performance Task Assessment, 

Please refer to Jay McTighe’s “Designing Authentic Performance Tasks” Resource  to Guide your Performance Task 
Development.  Key Design Questions Summarized Below: 

 

Key questions to consider when designing the PT: 
 

What goal will be assessed through this performance task? 

 

 Students will be able to draw upon data to support their claims 
 Students will be able to communicate and defend the position on climate change 

 

What important qualities must a student demonstrate to show attainment of the identified goal(s)? 

 

 Students will need to effectively communicate their position on climate change 
 Students will need to evaluate data and look for trends 
 Students will need to support their position with appropriate data that is from a reliable source 

 

Is the task incorporating the 21st century competencies? 

 

 This activity requires students to have the following learning and thinking skills: 
o Critical and creative thinking 
o Data analysis 
o Problem Solving 

 This activity requires students to have the following digital-age literacy skills: 
o Interactive communication 
o Technology and tools 

 This activity requires students to have the following personal and social responsibility skills: 
o Teamwork 
o Productivity  

 

How will the task involved “higher order thinking?”, as defined by Webb’s Depth of Knowledge. Ask 
yourself, does the task demand thoughtful application of knowledge and skill, not just recall. 
 

 Regardless of the project picked by the student, all students will need to make connections that apply to 
complex situations.  They also will need to analyze information to look for validity. 
 

How will students demonstrate their understanding?  
 

Students will be allowed to pick from 5 different projects about global warming.  Each project will be 
uniquely different but still require a high level of communication and data analysis.  
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 Write a persuasive speech or letter to the editor that explains the current trends and future 
expectations 

 Create a series of charts of graphs showing the financial cost of enforcing global warming 
legislation such as Pavley Law and Kyoto Protocol. 

 Create a timeline and series of graphs that show varying climates the world has experienced since 
the Ice Age. 

 Create a pamphlet that promotes awareness of the effects of greenhouse gases and how to 
prevent their release. 

 Research one scientist that supports conventional global warming theories and one scientist that 
does not.  Make a poster highlighting their views and show data that supports each case. 

 

Is there a tangible product and/or performance that will serve as evidence of learning? 

 

 Make a pamphlet 
 Create a timeline 
 Conduct a presentation 
 Make a poster 
 Create a chart 

 

How will the task establish an authentic context for student performance? Use G.R.A.S.P.S format. 
 

Next Page 

 

How will student performance be evaluated? 

 

A rubric will be developed for each project from the list.  All rubrics will incorporate many of the same 
basic ideas with some changes to accommodate the uniqueness of each type of project. 
 

How will the task be differentiated? 

 

The level of data analysis can be adjusted as needed.  Also students can come up with an alternative 
project that still incorporates taking a stand based on data. 
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Constructing the PT Scenario Using G.R.A.S.P.S. 
Use the following prompts to design the PT:  

Goal:   

   Your task is look at the data that is involved with understanding global warming.  Using the information 
you have found you with then find a way to share your thought with your classmates. 
 

   The goal is to take on one of the following projects: 
 

 Write a persuasive speech or letter to the editor that explains the current trends and future 
expectations 

 Create a series of charts of graphs showing the financial cost of enforcing global warming legislation 
such as Pavley Law and Kyoto Protocol. 

 Create a timeline and series of graphs that show varying climates the world has experienced since 
the Ice Age. 

 Create a pamphlet that promotes awareness of the effects of greenhouse gases and how to prevent 
their release. 

 Research one scientist that supports conventional global warming theories and one scientist that 
does not.  Make a poster highlighting their views and show data that supports each case. 

 

Role:  
 

   You are an expert on climate change and you need to take a stand on climate change supported by 
evidence. 
 

Audience: 
 

   Your target audience is the general public and you need to convince everyone that the applicable (and 
factual) data collected supports your stance. 
 

Situation: 
 

   Climate change is a major concern in the world today.  We are already seeing the effects of global 
warming.  But, in our modern times we have a greater ability to model, predict and manage the 
situation.   The challenge involves dealing with a large pool of data and determining what sets are the most 
important.  Along with this, it is important to be able to communicate your thoughts. 
 

Product/Performance and Purpose: 
 

   Depending on what project you pick you will: 
 

Make a pamphlet 
Create a timeline 
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Conduct a presentation 
Make a poster 
Create a chart 
 

Standard and Criteria for Success 

 

   Your performance will be evaluated using a rubric that ensures verification of data, proper data analysis, 
and proficient communication skills. 
 

 

 


