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Physical Science 

Unit Overview Template 
Content Area: Physical Science 
Unit 1 A: The Nature of Science a Mathematical Approach 
Target Course/Grade Level: 9th Grade 
Unit Summary  
In this unit students will explore the nature of science, the scientific method of discovery and the 
difference between theories and laws. Describing how all branches of science are interconnected 
and how scientific data is reported in the scientific community using the unified measuring sys-
tem.  
 
Primary interdisciplinary connections: 
Understanding of this unit will depend on connections drawn from different science fields and 
their relationship. The knowledge and skills gained in this unit will serve as a foundation for sci-
ence study as a whole. 
21st century themes: 
All students will demonstrate the creative, critical thinking, collaboration, and problem-solving 
skills needed to function successfully as both global citizens and workers in diverse ethnic and 
organizational cultures. Collaboration and teamwork enable individuals or groups to achieve 
common goals with greater efficiency. 
Service learning: 
Students will write list of achievable goals and career plan then develop a plan for their comple-
tion presenting to the class.  
 
Unit Rationale 
Generally, scientists describe the universe using basic rules, which can be discovered by careful, 
methodical study. Scientists may perform experiments to find a new aspect of the natural world, 
to explain a known phenomenon, to check the results of other experiments, or to test the predic-
tions of current theories. 

Learning Targets 
Standards 
5.1.12.A.1-3 and 5.1.12.C.1-2  
Content Statements 
Scientific theories and laws are discussed, along with the role of models in both. Students learn 
about confirming results by designing and repeating experiments. Introduction of tools and skills 
they will use in science, including critical thinking skills, the steps of the scientific method, scien-
tific tools, the SI system of measurements, and techniques for organizing and interpreting data. 
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CPI #  Cumulative Progress Indicator (CPI) 
5.1.12.A.1 Refine interrelationships among concepts and patterns of evidence found in differ-

ent central scientific explanations. 
5.1.12.A.2 Develop and use mathematical, physical, and computational tools to build evi-

dence-based models and to pose theories. 
5.1.12.A.3 Use scientific principles and theories to build and refine standards for data collec-

tion, posing controls, and presenting evidence. 
5.1.12.C.1 Reflect on and revise understandings as new evidence emerges. 
5.1.12.C.2 Use data representations and new models to revise predictions and explanations. 
Unit Essential Questions 
• How does science take place? 
• What is the importance of using a unified 

method to conduct and share experiments? 
• Explain the different branches of science 

and how they are related? 
• Examine the relationship of science and 

technology through the years and explain 
how they depend on each other. 

• Compare and contrast scientific theories 
and laws. 

• Why do scientists use scientific models in 
their experiments and findings? 

• How do you think Roentgen’s training as a 
scientist affected the way he responded to 
his discovery? 

• Explain the difference between SI base 
units and derived units. 

• Explain the importance of using the scien-
tific method to conduct experiments. 

Unit Enduring Understandings 
• Students will understand how science is done. 
• Students will understand the importance of the 

International System of Units (SI System) in 
conducting experiments and reporting data to 
the scientific community. 

• Students will understand that although science 
has many branches, there are not independent 
of one another. 

• Students will understand how technological 
evolution has facilitated scientific discoveries. 

• Students will understand the roles of models 
and mathematics in scientific theories and laws. 

• Students will understand how to use the SI sys-
tem in solving problems, calculations and 
measurements. 

• Students will understand how to use the scien-
tific method to solve problems through critical 
thinking. 

• Students will understand how to use graphs to 
represent scientific data. 

• Students will understand the difference between 
accuracy and precision in scientific data. 

Unit Learning Targets 
• SWBAT describe the main branches of natural science and relate them to each other. Distin-

guish between laws and theories. Use the scientific method to develop and share experiments. 
• SWBAT perform calculations, measurements and solve problems using the steps of the scien-

tific method in their own experiments. 
• SWBAT analyze key discoveries, events and personalities that lead to many groundbreaking 

scientific discoveries of both the old and new world. 

Evidence of Learning 
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Summative Assessment (X days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assessments 
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
Projects 

• Research: Students will write brief biographies on one of the following: Marie Curie, 
Leonardo DaVinci, Aristotle, Edward Jenner, Albert Einstein, Isaac Newton, Robert 
Boyle, Charles Darwin, Nicolas Copernicus, Galileo Galilei. 

• Design: Student practice using the scientific method by designing an experiment. 
Laboratory 

• Students learn the steps of writing a lab report. 
• Students learn Lab Safety Procedures 

 
Equipment needed: Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources. 
Formative Assessments 
• Continuous Checking for Understanding 

Questions 
•  Participation 
• Reviewing notes, articles, homework and 

all student work. 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT describe the main braches of science 
and relate them to each other and technology. 
Explain the roles of models and mathematics 

in scientific theories and laws. 

 
 

1-2 days 

Lesson 2 
SWBAT explain the objective of a consistent 
system of units. Identify the common SI pre-

fixes and covert measurements. 
SWBAT perform calculations using SI meas-
urements in order to solve word problems and 

perform laboratory exercises. 

 
 
 

3-4 days 

Lesson 3  
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SWBAT use the scientific method process in 
order to interpret findings. Using charts, 

models and calculation. 

 
3-4days 
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Physical Science 

Unit Overview  
Content Area: Physical Science 
Unit 1 B: Matter 
Target Course/Grade Level: 9th Grade 
Unit Summary  
Provide students with clear understanding of the composition of matter, its properties and 
changes. Matter has two fundamental properties: matter takes up space, and matter has inertia. 
 
Primary interdisciplinary connections: 
Understanding of this unit will depend on connections among the historical used of materials and 
how new discoveries have affected current employments of such materials. 
21st century themes: 
All students will demonstrate the creative, critical thinking, collaboration, and problem-solving 
skills needed to function successfully as both global citizens and workers in diverse ethnic and 
organizational cultures. 
Service learning: 
Students will select topics relating to ethics within the scientific community in reference to medi-
cal treatments and discoveries during Breast Cancer Awareness month. 
 
Unit Rationale 
All materials that have mass and volume are classified as matter. It is important to have a clear 
understanding of the behavior, and composition of matter as its crucial for the existence of life on 
Earth. 

Learning Targets 
Standards 
5.1.12.A.1 and 5.2.12.A.1-3 
Content Statements 
Explanation of the relationship between matter, atoms and elements has lead to the understanding 
of the behavior of substances on Earth and its uses. With such knowledge, scientists have been 
able to maximize the crucial employment of such materials. 
CPI #  Cumulative Progress Indicator (CPI) 
5.2.12.A.1 Use atomic models to predict the behaviors of atoms in interactions. 
5.2.12.A.2 Account for the differences in the physical properties of solids, liquids, and gases. 
5.1.12.A.3 Refine interrelationships among concepts and patterns of evidence found in differ-

ent central scientific explanations. 
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Unit Essential Questions 
• What is matter? 
• What is the relationship between atoms and 

elements? 
• Compare and contrast mixtures and pure 

substances. 
• What is the importance of chemical formu-

las? 
• What role does density play in the physical 

properties of matter? 
• How can physical properties of matter 

separate components in a mixture? 
• Explain how changes of state are physical 

changes? 
• Why physical changes can be reverse and 

chemicals changes cannot? 
• What are the differences between physical 

and chemical changes in terms of the be-
havior of particles? 

Unit Enduring Understandings 
• Students will understand the relationship be-

tween matter, atoms and elements. 
• Students will understand molecules and how 

they are formed. 
• Students will interpret and write some common 

chemical formulas. 
• Students will understand categorizing materials 

as pure substances and mixtures. 
• Students will understand the differences be-

tween physical and chemical properties of mat-
ter. 

• Students will understand how materials are 
suited for different uses based on their physical 
and chemical properties. 

• Students will explain physical and chemical 
changes of matter. 
 

Unit Learning Targets 
• SWBAT describe the relationship between matter, atoms and elements in order to distinguish 

the composition of materials. 
• SWBAT distinguish between physical and chemical properties of matter in order to explain 

how materials are suited for different uses based on properties. 
• SWBAT explain chemical and physical changes of matter in order to identify when such 

changes take place. 
• SWBAT perform mathematical calculations using variables in order to solve problems involv-

ing density. 
Evidence of Learning 

Summative Assessment (5-8 days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework- Section Reviews 

Writing Assignments 
• SWBAT write short essay answers to “Science and the Consumer” articles.  
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
Projects 

• Making Models: Provide students with ball and stick models of different chemical for-
mulas. Provide a color-coded guide to each piece. Ask the students to come up with 
chemical formulas for each model. 
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• Separating Mixtures: Students are given a mixture of sand, salt and iron shavings and 
are asked to write and test an experiment procedure to separate the three substances. 
Separating Mixtures: Students are given a mixture of sand, salt and iron shavings and 
are asked to write and test an experiment procedure to separate the three substances. 

Laboratory 
• Testing the conservation of Mass:  How can you show that mass is conserved in a 

chemical reaction between two household substances- vinegar and baking soda? Objec-
tive: measure mass and volume practice. Design an experiment to test the law of conserva-
tion of mass. 

• Materials: balance, baking soda, beaker (400mL), clear plastic cups, graduated cyl-
inder (100mL), plastic sandwich bag with zip lock closure, twist tie, vinegar and 
weighing paper. 

 
Equipment needed: 
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources, Classroom periodic Table, www.nsta.org,  www.discovery.com  
Formative Assessments 
• Continuous Checking for Understanding 

Questions 
•  Participation 
• Reviewing notes, articles, homework and 

all student work. 

• Pre-Lab and Post-Lab worksheets 
 
 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT define the following terms: chemis-
try, matter, element, atom, compound, mole-
cule, chemical formula, pure substance, and 
mixture. Distinguish between elements and 
compounds to categorize materials as mix-

tures and pure substances. 
TW provide PowerPoint presentation of notes 
and video demonstration of major concepts. 
SWBAT demonstrate mastery of vocabulary 

through quizzes and CFU questions. 

 
 
 
 
 

2-3 Days 

Lesson 2 
SWBAT solve problems using mathematical 

formulas. 
TW demonstrate laboratory procedures to 

measure mass and volume of substances and 
provide students with formulas. 

 
 
 

2 Days 

Lesson 3  
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SWBAT analyze a scientific article and de-
scribe different uses of science in daily life. 
TW demonstrate how to use the “New York 
Times” website to access scientific articles 

form “The Tuesday Times” 

 
 

2 Days 
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Physical Science  

Unit Overview Template 
Content Area: Physical Science 
Unit 2A: Chemistry, Atoms and the Periodic Table  
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit discusses the atomic theories of Democritus and Dalton to provide students with a clear 
understanding of the basic structure of matter leading to the current atomic model. A detail study 
of the periodic table including Mendelev’s methods will guide students to a complete understand-
ing of the organization and uses of the table.  
Primary interdisciplinary connections: 
Understanding of this unit will depend on connections among the uses of chemistry in daily prac-
tices, and an overview of careers in chemistry 
21st century themes: All students will apply knowledge about and engage in the process of ca-
reer awareness, exploration, and preparation in order to navigate the globally competitive work 
environment of the information age. Relate scientific advances (e.g., advances in medicine) to the 
creation of new ethical dilemmas. 
Service learning: 
 
Unit Rationale 
This unit offers students with an understanding of the building blocks of all matter. Chemistry is 
essential for meeting our basic needs of food, clothing, shelter, health, energy, and clean air, wa-
ter, and soil. Chemical technologies enrich our quality of life in numerous ways by providing new 
solutions to problems in health, materials, and energy usage. 

Learning Targets 
Standards 
5.2.12.A.1-4, 5.2.12.B.1 
Content Statements 
Electrons, protons, and neutrons are parts of the atom and have measurable properties, including 
mass and, in the case of protons and electrons, charge. The nuclei of atoms are composed of pro-
tons and neutrons. A kind of force that is only evident at nuclear distances holds the particles of 
the nucleus together against the electrical repulsion between the protons. An atom’s electron con-
figuration, particularly of the outermost electrons, determines how the atom interacts with other 
atoms. Chemical bonds are the interactions between atoms that hold them together in molecules 
or between oppositely charged ions. 
CPI #  Cumulative Progress Indicator (CPI) 
5.2.12.A.1 Use atomic models to predict the behaviors of atoms in interactions. 

5.2.12.A.3 Predict the placement of unknown elements on the Periodic Table based on their 
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physical and chemical properties 
5.2.12.B.1 Model how the outermost electrons determine the reactivity of elements and the 

nature of the chemical bonds they tend to form. 
5.2.12.A.4 Describe the properties of isotopes. 
Unit Essential Questions 
• What was Dalton’s theory of the structure 

of matter? What contributions id Thomson 
and Rutherford make to the development of 
the atomic theory? 

• What are the three subatomic particles? 
What properties can be used to compare 
protons electrons and neutrons? 

• How are atoms of one element different 
from atoms of other elements?  

• What is the difference between two iso-
topes of the same element? 

• What can happen to electrons when atoms 
gain or lose energy? What models do scien-
tist use to describe how electrons behave in 
atoms? What is the most stable configura-
tion of electrons in an atom? 

• How did Mendeleev organize the elements 
in his periodic table? What evidence helped 
verify the usefulness of his table? 

• How is the modern periodic table orga-
nized? 

• What does the atomic mass of an element 
depend on? What categories are used to 
classify elements?  

• Why do elements in a group have similar 
properties? What are some of the properties 
of each group? 

Unit Enduring Understandings 
• Students will understand the impact of ancient 

atomic model discoveries on the development 
of the modern atomic theory. 

• Students will understand the contributions of 
Democritus, Dalton, Rutherford and Thomson 
to the atomic theory. 

• Students will understand the organizations of 
the periodic table and the role of the atomic 
theory. 

• Students will understand how to use the peri-
odic table to extract atomic information. 

• Students will understand the structure of an 
atom and its parts. 

• Student will learn the process of ionization and 
how subatomic particles are used to represent 
properties of atoms. 

• Students will understand how to classify ele-
ments on the periodic table. 

• Students will understand why some atoms gain 
or lose electrons. 

• Students will understand the relationship be-
tween the abundance of an isotope to the ele-
ment’s average atomic mass. 
 

Unit Learning Targets  
• SWBAT state the atomic theory in order to describe the general structure of atoms, how their 

properties dictate their reactivity. 
• SWBAT compare and contrast different atomic models with the accepted modern model and 

explain why the current model works better. 
• SWBAT use the periodic table in order to describe the properties of elements on it. 

Evidence of Learning 
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Summative Assessment (5-8 days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework- Section Reviews 

Writing Assignments 
• SWBAT write a short response to the following statement: “better technology leads to an 

increase in scientific knowledge. An increase in scientific knowledge allows for the inven-
tion of new technology”. They may use an example of technology of their choosing, e.i., 
cell-phones, microscopes, computers etc. 

Projects 
• Making Models: Students will randomly select an element of the periodic table and cre-

ate an information card about the element. The final product will be compiled and display 
as a giant periodic table on a bulletin board. 

 
 
Equipment needed: Whiteboard, PowerPoint, Laptop, Projector, Printer and Arts and Crafts 
tools for projects. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources, Classroom periodic Table, www.discovery.com 
Formative Assessments 
• Continuous Checking for Understanding 

Questions 
•  Participation 
• Reviewing notes, articles, homework and 

all student work. 

 
 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT compare and contrast the different 
atomic theories of Dalton and Democritus. 

SWBAT state the charge, mass and location 
of each part of an atoms according to the 

modern model of the atom 

 
 
 

2-4 days 

Lesson 2 
SWBAT relate the organization of the peri-
odic table to the arrangement of electrons 

within an atom  
SWBAT explain the behavior of atoms when 

they lose or gain electrons. 

 
 
 

2-4 days 
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Lesson 3 
SWBAT locate and describe all the groups of 

the periodic table. 
SWBAT relate an element’s chemical proper-
ties to the electron arrangement of its atoms. 

 

 
 
 

2-4 days 
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Physical Science  

Unit Overview  
Content Area: Physical Science 
Unit 2B: Chemical Reactions 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit will provide students with an understanding of compounds and mixtures including the 
use of models to represent compounds and the relationship between chemical structure and prop-
erties. Students will explore why and how atoms form bonds, naming of such and their formulas. 
Primary interdisciplinary connections: 
Interdisciplinary connections will be establish between chemistry and biochemistry, the applica-
tion of organic and biochemical compounds and health. 
21st century themes: 
All students will apply knowledge about and engage in the process of career awareness, explora-
tion, and preparation in order to navigate the globally competitive work environment of the in-
formation age. Relate scientific advances (e.g., advances in medicine) to the creation of new ethi-
cal dilemmas. 
Service learning: 
Presentations regarding the impact of chemical reactions in natural processes on the environment. 
Unit Rationale 
The application of the scientific method to the study of chemistry promotes environmental aware-
ness and the use of technological advances. Resulting in better critical analysis, problem solving 
and logical reasoning skills. 
 

Learning Targets 
Standards 
5.2.12.A.5 and 5.2.12.B.1-3 
Content Statements 
An atom’s electron configuration, particularly of the outermost electrons, determines how the 
atom interacts with other atoms. Chemical bonds are the interactions between atoms that hold 
them together in molecules or between oppositely charged ions. 
A large number of important reactions involve the transfer of either electrons or hydrogen ions 
between reacting ions, molecules, or atoms. In other chemical reactions, atoms interact with one 
another by sharing electrons to create a bond. 
The conservation of atoms in chemical reactions leads to the ability to calculate the mass of prod-
ucts and reactants using the mole concept. 
Solids, liquids, and gases may dissolve to form solutions. When combining a solute and solvent to 
prepare a solution, exceeding a particular concentration of solute will lead to precipitation of the 
solute from the solution. Dynamic equilibrium occurs in saturated solutions. Concentration of so-
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lutions can be calculated in terms of molarity, molality, and percent by mass. 

CPI #  Cumulative Progress Indicator (CPI) 
5.2.12.A.5 Describe the process by which solutes dissolve in solvents. 
5.2.12.B.1 Model how the outermost electrons determine the reactivity of elements and the 

nature of the chemical bonds they tend to form. 
5.2.12.B.2 Describe oxidation and reduction reactions, and give examples of oxidation and 

reduction reactions that have an impact on the environment, such as corrosion and 
the burning of fuel. 

5.2.12.B.3 Balance chemical equations by applying the law of conservation of mass. 
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Unit Essential Questions 
 
• Compare and contrast compounds and mix-

tures.  
• What are ways in which lelements can 

achieve stable electron configuration?  
• How does the structure of the compound 

affect its properties? 
• Compare and contrast the different types of 

chemical bonding. 
• How are chemical compounds named? 

What information does the name and for-
mula of a compound provide? 

• What role does chemical bonding play in 
the structure of states of matter? 

• What is the law of conservation of mass? 
Why must chemical equations be balanced? 

• Why do chemists use the mole? How can 
the mass of a reactant or product be calcu-
lated in a chemical reaction? 

• What are the general types of chemical re-
actions? How did the discovery of suba-
tomic particles affect the classification of 
reactions? 

• What are the processes that can occur when 
substances dissolve? What are properties of 
a solution that differ from those of its sol-
vent and solutes? What happens to energy 
when solutions form? What factors affect 
the solubility of a substance? 

• How is pH used to describe the concentra-
tion of acids and bases? Compare and con-
trast strong acids and bases and weak acids 
and bases. 

Unit Enduring Understandings 
 
• Students will compare the shapes of different 

compounds. Learn to identify compounds dis-
tinguish them from mixtures. 

• Students will understand electron configuration 
and learn to write electron dot notation. 

• Students will understand ionic bonding, tranfer 
of electrons, formation of ions, the role of ioni-
zation energy and properties of ionic com-
pounds. 

• Students will understand covalent bonding, 
sharing electrons, molecules of elements, polar 
and non-polar molecules, attractions between 
molecules. 

• Students will understand the process of naming 
compounds, binary system, polyatomic ions 
and writing molecular formulas. 

• Students will understand the importance of 
chemical equations to represent reactions, the 
conservations of mass and balancing equations. 

• Students will understand how to use moles and 
perform chemical calculations using the SI sys-
tem. 

• Students will understand the system for classi-
fying chemical reactions. 

• Students will understand the relationship be-
tween bonding and energy during the formation 
and breaking of chemical bonds. 

• Students will understand exothermic and endo-
thermic reactions while still applying the law of 
conservation of energy. 

• Students will understand the factors that affect 
reaction rates. 

• Students will understand solubility and concen-
tration and factors that affect both. 

• Students will understand the pH scale and how 
to identify acids and bases. 

Unit Learning Targets 
• SWBAT compare and contrast compounds and molecules, ionic and covalent bonding, polar 

and non-polar molecules. Relate the chemical formula of a compound to the relative numbers of 
atoms or ions presenting the compound. Use models to visualize chemical structures and how it 
affects a compound’s properties. 



4 
 

• SWBAT explain why some atoms join in chemical bonds. Explain the transfer or sharing of 
electrons involved in chemical bonds. Differentiate between ionic, covalent and metallic bonds 
and their properties. Name ionic and covalent compounds. Predict the charge of chemical 
bonds. Distinguish a covalent compound’s empirical formula from its molecular formula  

• SWBAT explain chemical changes in terms of the structure and motion of atoms and mole-
cules. Distinguish among the different types of chemical reactions. Balance equations applying 
the law of conservation of mass.  

Evidence of Learning 
Summative Assessment (7 days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assignments 
• SWBAT write a short answer comparing what happens to the valence electron in a hydro-

gen atoms when it bonds with another hydrogen vs. when it bonds with an oxygen atoms. 
• SWBAT write a paragraph describing a chemical reaction observed recently. 
• SWBAT write a short answer explaining how surface area affects reaction rates and relate 

them to the efficiency of biological structures such as cells. 
Projects 

• Research: Students select an enzyme from a list given by the teacher and research its use 
and how it acts as biological catalysts. 

• Environment: During oil spills, emergency response teams use the properties of oil and 
water along with solubility principles to clean the spills and prevent them from spreading. 
Describe the research behind these techniques and evaluate the impact on the environ-
ment. 

Equipment needed:  
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, various internet re-
sources, Classroom periodic Table, www.scilinks.org, www.nsta.org  
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Class Games 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT recognize when a chemical reaction 

is taking place. Categorize chemical reac-
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tions. Explain chemical changes in terms of 
structure and motion of particles in a sub-

stance. 
SWBAT predict the outcome of a chemical 
reaction according to the type of reaction. 

Compare and contrast endothermic and exo-
thermic reactions.  

3-5 days 

Lesson 2 
SWBAT balance chemical reactions to dem-

onstrate the conservation of mass in all 
chemical processes. Interpret chemical equa-

tions to determine the relative number of 
moles of reactants needed and more of prod-

uct formed. 
SWBAT calculate the relative masses of reac-
tants and products from a chemical equation. 

 
 
 
 

5 days 

Lesson 3 
SWBAT distinguish between solutions of 

strong acids or bases and solutions of weak 
acids or bases. Relate the pH to the concen-

tration of hydronium ions and hydroxide ions 
in a solution. 

SWBAT identify acidic and basic household 
products and their uses. 

 
 
 

3-5 days 
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Physical Science  

Unit Overview Template 
Content Area: Physical Science 
Unit 3A: Forces and Motion  
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit introduces the concepts of forces and motion. Distinguishing between speed and veloc-
ity, covering acceleration. It will also introduce Newton’s laws of motion including problem solv-
ing, and the law of universal gravitation, free fall and projectile motion. 
Primary interdisciplinary connections: 
This unit provides interdisciplinary connections among career planning, language arts, mathe-
matical approach using universal formulas as well as current issues in industry and the environ-
ment. 
21st century themes:  
All students will apply knowledge about and engage in the process of career awareness, explora-
tion, and preparation in order to navigate the globally competitive work environment of the in-
formation age. Relate scientific advances (e.g., advances in medicine) to the creation of new ethi-
cal dilemmas. 

Unit Rationale 
All students will understand that physical science principles, including fundamental ideas about 
matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in 
physical, living, and Earth systems science. 
 

Learning Targets 
Standards 
5.2.12.E.1-4 
Content Statements 
The motion of an object can be described by its position and velocity as functions of time and by 
its average speed and average acceleration during intervals of time. Objects undergo different 
kinds of motion (translational, rotational, and vibrational). The motion of an object changes only 
when a net force is applied. The magnitude of acceleration of an object depends directly on the 
strength of the net force, and inversely on the mass of the object. This relationship (a=Fnet/m) is 
independent of the nature of the force. 
 
CPI #  Cumulative Progress Indicator (CPI) 
5.2.12.E.1 Compare the calculated and measured speed, average speed, and acceleration of an 
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object in motion, and account for differences that may exist between calculated and 
measured values. 

5.2.12.E.2 Compare the translational and rotational motions of a thrown object and potential 
applications of this understanding. 

5.2.12.E.3 Create simple models to demonstrate the benefits of seatbelts using Newton's first 
law of motion. 

5.2.12.E.4 Measure and describe the relationship between the force acting on an object and the 
resulting acceleration. 
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Unit Essential Questions 
• What is needed to describe motion com-

pletely? How are distance and displacement 
different? How do you add displacements? 

• How are instantaneous speed and average 
speed different? How can you find speed 
from a distance-time graph? How are speed 
and velocity different?  

• How are changes in velocity described? 
How can you calculate acceleration? How 
does a speed-time graph indicate accelera-
tion? What is instantaneous acceleration? 

• How do forces affect the motion of an ob-
ject? What are the main types of friction? 

• How do gravity and air resistance affect a 
falling object? In what direction does 
Earth’s gravity act? 

• Why does a projectile follow a curved 
path? 

• State Newton’s Laws of motion. How does 
Newton’s first law relate change in motion 
to a zero net force? How does Newton’s 
second law relate force, mass and accelera-
tion? 

• How are weight and mass related? 
• What is Newton’s third law of motion? 

What is momentum? What is needed for an 
object to have a large momentum? How is 
momentum conserved? 

• What force can attract and repel? What 
force holds the nucleus together? What is 
Newton’s law of universal gravitation? 

Unit Enduring Understandings 
• Students will understand the relationship be-

tween motion and a frame of reference. Relate 
speed to distance and time. 

• Students will distinguish between speed and 
velocity. Solve problems related to time, dis-
tance, displacement, speed and velocity. 

• Students will understand the concept of accel-
eration as a change in velocity.  

• Students will explain why circular motion is 
continuous acceleration even when the speed 
does not change. 

• Students will calculate acceleration as the rate 
at which velocity changes. Graph acceleration 
on a velocity-time graph. 

• Students will understand the effects of unbal-
anced forces on the motion of objects. Compare 
and contrast static and kinetic frictions. 

• Students will understand how friction can be 
helpful or harmful. Identify ways in which fric-
tion can be reduced or increased. 

• Students will understand Newton’s laws of mo-
tion. Relate them to important applications in 
industry. Calculate force, mass and acceleration 
by using Newton’s second law. 

• Students will understand the universal gravita-
tional law and how it is applied. 

• Students will demonstrate mathematically how 
free-fall acceleration related to weight. De-
scribe orbital motion as a combination of two 
motions. 

• Students will understand that when one object 
exerts a force on a second object, the second 
object exerts a force equal in size and opposite 
in direction on the first object. 

• Students will understand that forces come in 
pairs known as action and reaction pairs. 

Unit Learning Targets 
• SWBAT analyze that objects change their motion only when a net force is applied. Understand 

and apply the laws of motion to calculate precisely the effects on forces of motion of objects.  
• SWBAT understand that gravitation is a universal force that each mass exerts on any other 

mass.  
• SWBAT relate that when an object exerts force on another, a force equal in magnitude and op-
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posite in direction is exerted in the first object. 
Evidence of Learning 

Summative Assessment (7days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assignments 
• SWBAT write short essay answers to “Science and the Consumer” articles.  
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
• SWBAT research the term “Knots” and write a short explenation how speed is originally 

estimated on a ship using this unit. 
• SWBAT read and answer the questions that follow in the Cross-Disciplinary Sheet inte-

grating Space Science- gravity and the planets. 
Laboratory 

• Quick Lab- How are action and reaction forces related?  
 
Equipment needed:  
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, various internet re-
sources, Classroom periodic Table, www.scilinks.org, www.nsta.org, www.discovery.com 
 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT solve problems related to time, dis-
tance, displacement, speed and velocity. Dis-
tinguish between speed, velocity and accel-

eration.  
SWBAT research the New York Times 

Learning Network for an article demonstrates 
the application of motion and forces in tech-

nology and industry. 

 
2-4 days 
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Lesson 2 
SWBAT solve problems that calculate accel-
eration as the rate at which velocity changes.  

 
2-3 days 

Lesson 3 
SWBAT perform a laboratory practice high-

lighting action and reaction force pairs. 
SWBAT draw conclusions of the role of 

forces and motion in biology, space science 
and medicine. 

 
 

3-4 days 
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Physical Science 

Unit Overview Template 
Content Area: Physical Science 
Unit 3B : Work and Energy 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit introduces students to work, power and the mechanical advantages of machines. Explor-
ing the different types of simple machines while relating work to energy emphasizing on the dif-
ferent types of energy. It will explain energy transformations, the conservation of energy and the 
efficiency of machines. 
Primary interdisciplinary connections: 
Connections can be drawn from the use of fine arts, historical facts, mathematics and real life ap-
plications to the study and scientific discoveries relating to work and energy over time. 
 
21st century themes: 
All students will apply knowledge about and engage in the process of career awareness, explora-
tion, and preparation in order to navigate the globally competitive work environment of the in-
formation age. Develop an understanding of how science and mathematics function to provide 
results, answers, and algorithms for engineering activities to solve problems and issues in the real 
world.   
Service learning: 
Presentation among peers to inform of career opportunities in various Science, Technology, En-
gineering, and Math (STEM) fields. 
Unit Rationale 
All students will understand that physical science principles, including fundamental ideas about 
matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in 
physical, living, and Earth systems science. 

Learning Targets 
Standards 
5.2.12.C.1-2 and 5.2.12.D.1-5 
Content Statements 
All students will understand that physical science principles, including fundamental ideas about 
matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in 
physical, living, and Earth systems science. Energy may be transferred from one object to another 
during collisions. The driving forces of chemical reactions are energy and entropy. Chemical re-
actions either release energy to the environment (exothermic) or absorb energy from the environ-
ment (endothermic). 
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CPI #  Cumulative Progress Indicator (CPI) 
5.2.12.C.1 Use the kinetic molecular theory to describe and explain the properties of solids, 

liquids, and gases. 
5.2.12.C.2 Account for any trends in the melting points and boiling points of various com-

pounds. 
5.2.12.D.1 Model the relationship between the height of an object and its potential energy 
5.2.12.D.2 Describe the potential commercial applications of exothermic and endothermic re-

actions 
5.2.12.D.3 Describe the products and potential applications of fission and fusion reactions. 
5.2.12.D.4 Measure quantitatively the energy transferred between objects during a collision 
5.2.12.D.5 Model the change in rate of a reaction by changing a factor 
Unit Essential Questions 
• When does a force do work? How are work 

and power related? How do machines make 
work easier? 

• How does the actual mechanical advantage 
of a machine compare to its ideal mechani-
cal advantage? 

• What are the different types of simple ma-
chines? What determines the mechanical 
advantages of each? 

• How are energy and work relate? What fac-
tors does the kinetic energy of an object 
depend on? 

• How is gravitational potential energy de-
termined?  

• What are the major forms of energy? 
• Can energy be converted from one type to 

another? What is the law of conservation of 
energy? 

• What energy conversion takes place as an 
object falls toward Earth? How are energy 
and mass related? 

• What are the major nonrenewable and re-
newable sources of energy? How can en-
ergy resources be conserved? 

 

Unit Enduring Understandings 
• Students will understand the differences be-

tween, work, power, and energy.  
• Students will calculate the work done on an ob-

ject and the rate at which work is done. Use the 
concept of mechanical advantage to explain 
how machines make doing work easier. 

• Students will name and describe the six types of 
simple machines and recognize them within 
compound machines. 

• Students will compare and contrast potential 
and kinetic energy. Solve problems involving 
kinetic energy and gravitational potential en-
ergy.  

• Students will identify and describe transforma-
tions of energy using the law of conservation of 
energy. 

• Students will understand the efficiency of ma-
chines. 
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Unit Learning Targets 
• SWBAT know that characteristics of familiar forms of energy, including potential and kinetic 

energy, is useful in coming to the understanding that, for the most part, the natural world can be 
explained and is predictable. 

• SWBAT understand he driving forces of chemical reactions are energy and entropy. Chemical 
reactions either release energy to the environment (exothermic) or absorb energy from the envi-
ronment (endothermic).  
 

Evidence of Learning 
Summative Assessment (X days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assignments 
• SWBAT write a response to the “Wind Turbine” article stating their efficiency.  
• SWBAT apply concepts to explain how energy is converted as a car moves between the 

top and the bottom of a roller coaster loop. 
• SWBAT identify practical ways that families and schools could reduce energy use. Stat-

ing the current use and explaining how your suggestions would could save. 
Laboratory 

• Quick Lab “ What is your power output when you climb stairs?”   

Equipment needed: 
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, various internet re-
sources, Classroom periodic Table, www.scilinks.org, www.nsta.org, www.discovery.com, 
http://nsdl.org  
 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

Lesson 1 
SWBAT understand work and the specific 

conditions in which work is done and the rate 

 
 

2-4 days 
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at which work is done, power.  
SWBAT discuss the mechanical advantages 

of simple machines. 
SWBAT solve problems involving 

work=force x distance and power=work/time. 
Lesson 2 

SWBAT explain the relationship between 
energy and work, as well as define potential 

and kinetic energy. 
SWBAT distinguish between mechanical and 

non-mechanical energy. 
SWBAT calculate kinetic energy and gravita-

tional potential energy. 

 
 
 
 

3-5 days 

Lesson 3 
SWBAT describe and identify the transfor-

mations of energy. 
SWBAT explain the law of conservation of 

energy and its applications. 
SWBAT analyze and demonstrate the effi-
ciency of machines, simple or compound. 

 
 
 

3-5 days 
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Physical Science 

Unit Overview Template 
Content Area: Physical Science 
Unit 4A: The Universe 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit will discuss the nature of stars, how scientist study stars and their lifespan as well as the 
evolution of galaxies. Providing students with a better understanding of the universe as a whole, 
including theories of the origin of the universe and its possible future. 
Primary interdisciplinary connections: 
Understanding of this unit will depend on the understanding of Matter and its properties as stud-
ied before, and connections made with different scientific concepts such as nuclear fusion, gravity 
and energy. 
21st century themes: All students will apply knowledge about and engage in the process of ca-
reer awareness, exploration, and preparation in order to navigate the globally competitive work 
environment of the information age. Relate scientific advances (e.g., advances in medicine) to the 
creation of new ethical dilemmas. 
 
Unit Rationale 
Our universe has been expanding and evolving for over 13 billion years under the influence of 
gravitational and nuclear forces. This unit provides students with a deeper understanding of the 
influence of gravity, organizational patterns, and the movement of celestial bodies govern the 
evolution of the universe through the process of solar birth and death. 

Learning Targets 
Standards 
5.4.12.A.1-6 
Content Statements 
The properties and characteristics of solar system objects, combined with radioactive dating of 
meteorites and lunar samples, provide evidence that Earth and the rest of the solar system formed 
from a nebular cloud of dust and gas 4.6 billion years ago. According to the Big Bang theory, the 
universe has been expanding since its beginning, explaining the apparent movement of galaxies 
away from one another. The Sun is one of an estimated two hundred billion stars in our Milky 
Way galaxy, which together with over one hundred billion other galaxies, make up the universe. 
CPI #  Cumulative Progress Indicator (CPI) 
5.4.12.A.1 Explain how new evidence obtained using telescopes (e.g., the phases of Venus or 

the moons of Jupiter) allowed 17th-century astronomers to displace the geocentric 
model of the universe. 

5.4.12.A.2 Collect, analyze, and critique evidence that supports the theory that Earth and the 
rest of the solar system formed from a nebular cloud of dust and gas 4.6 billion 
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years ago. 
5.4.12.A.3 Analyze an H-R diagram and explain the life cycle of stars of different masses us-

ing simple stellar models. 
5.4.12.A.4 Analyze simulated and/or real data to estimate the number of stars in our galaxy 

and the number of galaxies in our universe. 
5.4.12.A.5 Critique evidence for the theory that the universe evolved as it expanded from a 

single point 13.7 billion years ago. 
5.4.12.A.6 Argue, citing evidence (e.g., Hubble Diagram), the theory of an expanding uni-

verse. 
Unit Essential Questions 
• What bodies make up our universe? What 

theories entertain the origin of the Uni-
verse? 

• What is gravity? What is the role of gravity 
on the Universe? 

• What is the basic structure of a star? How 
do stars evolve? 

• Describe the formation of the Sun. Com-
pare and contrast the size of the Sun to 
other stars. 

• What is the big bang theory? How does it 
explain why the Universe is still expand-
ing? 

• What theories describe the origin of the 
universe?  

• What are galaxies? How are the different 
types of galaxies similar and different? 

• Explain how scientists are able to study the 
universe.  
 

Unit Enduring Understandings 
• Students will describe the basic structure and 

properties of stars. 
• Students will explain how the surface tempera-

ture of a star is measured. Recognize that all 
normal stars are powered by fusion reactions 
that form elements. 

• Students will identify the stages in the evolu-
tion of stars. 

• Students will define galaxies and identify 
Earth’s home galaxy. 

• Students will distinguish and describe the three 
types of galaxies. 

• Students will describe two aspects of a quasar, 
and identify the tools scientist use to study 
them. 

• Students will describe the basic structure of the 
universe. 

• Students will compare and contrast between red 
shift and blue shift and how scientist use it to 
describe what is happening to the universe. 

• Students will state the main features of the big 
bang theory, and explain the evidence support-
ing the expansion of the universe. 

• Students will explain how scientists are using 
tools and models to hypothesize what may hap-
pen to the universe in the future. 

Unit Learning Targets 
• SWBAT describe stars and the methods scientists use to study stars, the life of the Sun and the 

life cycle of other stars. 
• SWBAT compare and contrast galaxies and the Milky Way and how they change over time. 
• SWBAT understand the concept of the universe as a whole. Describe the evidence of the origin 

of the universe, the big bang theory and discuss the future of the universe.  
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Evidence of Learning 
Summative Assessment (7 days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework- Section Reviews and handout  

Writing Assignments 
• SWBAT write a short response to: Robert Frost wrote a poem entitled “Fire and Ice” that 

begins “some say the world will end in fire, some say in ice.” Explain how these lines re-
late to possible fates of the universe. 

 
Projects 

• SWBAT complete the following: in Following the Equator, Mark Twain wrote, “Constel-
lations have always been troublesome things to name. If you give one of them a fanciful 
name, it will always refuse to live up to it; it will always persist in not resembling the 
thing it has been names for.” Choose a constellation that you have tried to observe or have 
seen on a star map. Draw the stars and connect them in a new way. Give the constellation 
a new name and explain how you arrived at the name. 

 
 
Equipment needed: Whiteboard, PowerPoint, Laptop, Projector, Printer and Arts and Crafts 
tools for projects. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources, Classroom periodic Table, www.discovery.com 
Video: Discovery Chanel How the Universe Works SWBAT watch short videos on different top-
ics about the universe and answer questions. 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

SWBAT describe and explain characteristics 
of the formation of stars and their properties 
in order to explain how the structure of the 

sun keeps the solar system together. 
SWBAT determine how scientists categorize 
stars in order to differentiate between the dif-

ferent types. 

 
 

2-4 days 



4 
 

SWBAT describe characteristics of different 
galaxies in order to distinguish between the 

three types. 
SWBAT describe quasars in order to deter-

mine how they are different from stars and or 
galaxies. 

 
 

3-4 days 

SWBAT describe what scientist think is the 
basic structure of the universe in order to un-

derstand the use of red shift and blue shift 
effects. 

SWBAT state the main features of the big 
bang theory in order to explain the evidence 

supporting the expansion of the universe. 

 
 

2-3 days 

Teacher Notes:  
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Physical Science  

Unit Overview Template 
Content Area: Physical Science 
Unit 4B: The Solar System 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit explores the solar system and includes the study of planet Earth and the Moon. It de-
scribes each planet in the solar system, including information on important space missions. It pre-
sents models for the formation of the solar system, including Aristotle and Copernicus’ theories. 
Primary interdisciplinary connections: 
The unit provides interdisciplinary connections among career planning, language arts, history and 
universal formulas as well as current issues in industry and the environment. 
21st century themes:  
Select and employ appropriate reading and communication strategies to learn and use technical 
concepts and vocabulary in practice. Demonstrate use of the concepts, strategies, and systems for 
obtaining and conveying ideas and information to enhance communication. Locate, organize, and 
reference written information from various sources to communicate with others.           
 
Unit Rationale 
All students will understand that the Solar System operates as a set of complex, dynamic, and in-
terconnected systems, and is a part of the all-encompassing system of the universe. From the time 
that Earth formed from a nebula 4.6 billion years ago, it has been evolving as a result of geologic, 
biological, physical, and chemical processes. 
 

Learning Targets 
Standards 
5.4.12.B.1-3 
Content Statements 
The evolution of life caused dramatic changes in the composition of Earth’s atmosphere, which 
did not originally contain oxygen gas. Relative dating uses index fossils and graphic sequences to 
determine the sequence of geologic events. Absolute dating, using radioactive isotopes in rocks, 
makes it possible to determine how many years ago a given rock sample formed. 
 
CPI #  Cumulative Progress Indicator (CPI) 
5.4.12.B.1 Trace the evolution of our atmosphere and relate the changes in rock types and life 

forms to the evolving atmosphere. 
5.4.12.B.2 Correlate stratigraphic columns from various locations by using index fossils and 

other dating techniques. 
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5.4.12.B.3 Account for the evolution of species by citing specific absolute-dating evidence of 
fossil samples. 

Unit Essential Questions 
• Why do planets and satellites appear to 

shine? 
• What is responsible for keeping the planets 

in orbit? 
• Explain what happens during lunar and so-

lar eclipses. Describe two features of the 
moon and how they formed. 

• What are the planets and how did they 
form? 

• Differentiate between terrestrial planets and 
gas giants.  

• What characterizes each planet in the solar 
system? How are scientists able to study 
distant planets? 

• Explain the characteristics that make Earth 
suitable for life. 

• Explain the importance of space missions 
in the continuous understanding of the solar 
system. 

• Compare and contrast ancient models of the 
solar system to modern models. 

• Describe the structure of different celestial 
bodies and their detection. 
 

 

Unit Enduring Understandings 
• Students will recognize the different planets 

orbiting the sun. 
• Students will explain how gravity works within 

the solar system. 
• Students will describe eclipses and phases of 

the Moon. 
• Students will identify the planets of the solar 

system and their features. 
• Students will distinguish between the inner and 

outer planets and their relative distances from 
the sun. 

• Students will state the characteristics that allow 
Earth to sustain life. 

• Students will draw conclusions about the for-
mation of the planets and how they are similar. 

• Students will contrast ancient models of the so-
lar system with the current one. 

• Students learn how scientist estimate the age of 
the solar system and our planet. 

• Students will summarize the main ideas of the 
nebular model, and describe how it can explain 
astronomical observations. 

• Students will explain how scientists think the 
moon formed. 

 

Unit Learning Targets 
• SWBAT understand how the sun, moon, and planets are viewed from Earth. Recognize and de-

scribe the planets of the solar system and their satellites.  
• SWBAT apply the nebular model to explain formation of the Moon and other satellites. Com-

pare and contrast ancient models of the solar system to the current accepted model.  
• SWBAT understand the evidence that makes Earth suitable to sustain life. Explain how other 

planets in different solar systems might be able to sustain life. Predict how life on other planets 
might exist. 

Evidence of Learning 
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Summative Assessment (7 days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assignments 
• SWBAT write short essay answers to “Science and the Consumer” articles.  
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
• SWBAT read and answer the questions that follow in the Cross-Disciplinary Sheet inte-

grating Space Science- gravity and the planets. 
 
Equipment needed: 
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, various internet re-
sources, Classroom periodic Table, www.scilinks.org, www.nsta.org, www.discovery.com 
 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

SWBAT recognize the planets orbiting the 
sun according to distinct characteristics. 

SWBAT describe phases of the moon, list its 
characteristics and effects on Earth. 

 
2 days 

SWBAT state distinct characteristics of all 
the planets of the solar system. 

SWBAT explain why Pluto is not considered 
a planet. 

 
2 days 

SWBAT understand the methods used by sci-
entist to estimate the age of the solar system 

and its planets. 
SWBAT discuss the different models of the 

solar system and the nebular model as the ex-
planation for the formation of the moon. 

 
2 days 

Teacher Notes:  
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Physical Science 

Unit Overview Template 
Content Area: Physical Science 
Unit 5A: Planet Earth 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit explores the Earth as a system containing essentially fixed amounts of each stable 
chemical atom or element. The outward transfer of Earths internal heat derives convection circu-
lation in the mantle that propels the plates comprising the Earth’s surface across the face of the 
globe. Interactions among the solid Earth, the oceans, the atmosphere and organisms have re-
sulted in the ongoing evolution of the Earth system.  
Primary interdisciplinary connections: 
Understanding of this unit will depend on connections among the historical evidence of the for-
mation of the planet and how new discoveries have impacted current understanding of the evolu-
tion of the planet. 
21st century themes: 
All students who complete a career and technical education program will acquire academic and 
technical skills for careers in emerging and established professions that lead to technical skill pro-
ficiency, credentials, certificates, licenses, and/or degrees. 
All students will demonstrate the creative, critical thinking, collaboration, and problem-solving 
skills needed to function successfully as both global citizens and workers in diverse ethnic and 
organizational cultures. 
Unit Rationale 
In this unit students will learn about the composition of the Earth and study the theory of plate 
tectonics, classification of geological structures and causes of natural disasters. Students will gain 
a better understanding of the elements and chemicals that make up the planet while discussing the 
process that built and destroy the Earth’s surface. This unit also introduces the importance of geo-
logical and chemical cycles that help shape and maintain Earth’s balance. 

Learning Targets 
Standards 
5.4.12.B.1-3, 5.4.12.C.1-2, 5.4.12.D.1-2, 5.4.12.F.1-2 
Content Statements 
All students will understand that Earth operates as a set of complex, dynamic, and interconnected 
systems, and is a part of the all-encompassing system of the universe. From the time that Earth 
formed from a nebula 4.6 billion years ago, it has been evolving as a result of geologic, biologi-
cal, physical, and chemical processes. Earth’s composition is unique, is related to the origin of our 
solar system, and provides us with the raw resources needed to sustain life. The theory of plate 
tectonics provides a framework for understanding the dynamic processes within and on Earth. 
Earth’s weather and climate systems are the result of complex interactions between land, ocean, 
ice, and atmosphere. 
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CPI #  Cumulative Progress Indicator (CPI) 
5.4.12.B.1 
 
5.4.12.B.2 
 
5.4.12.B.3 

Trace the evolution of our atmosphere and relate the changes in rock types and life 
forms to the evolving atmosphere. 
Correlate stratigraphic columns from various locations by using index fossils and 
other dating techniques. 
Account for the evolution of species by citing specific absolute-dating evidence of 
fossil samples. 

5.4.12.C.1 
 
5.4.12.C.2 

Model the interrelationships among the spheres in the Earth systems by creating a 
flow chart. 
Analyze the vertical structure of Earth’s atmosphere, and account for the global, 
regional, and local variations of these characteristics and their impact on life. 

5.4.12.D.1 
 
5.4.12.D.2 

Explain the mechanisms for plate motions using earthquake data, mathematics, and 
conceptual models. 
Calculate the average rate of seafloor spreading using archived geomagnetic-
reversals data. 

5.4.12.F.1 Explain that it is warmer in summer and colder in winter for people in New Jersey 
because the intensity of sunlight is greater and the days are longer in summer than 
in winter. Connect these seasonal changes in sunlight to the tilt of Earth’s axis with 
respect to the plane of its orbit around the Sun. 

5.4.12.F.2 Explain how the climate in regions throughout the world is affected by seasonal 
weather patterns, as well as other factors, such as the addition of greenhouse gases 
to the atmosphere and proximity to mountain ranges and to the ocean.  
 

Unit Essential Questions 
• How do seismic waves give scientists in-

formation about Earth’s interior? Identify 
Earth’s different geologic layers. 

• How is the theory of plate tectonics sup-
ported by the presence of magnetic bands 
on the ocean floor? 

• Who was Alfred Wegner? What are his 
contributions to the current theory of plate 
movement? 

• What are the different types of seismic 
waves and how do they reshape the Earth’s 
crust? Identify the causes of earthquakes. 

• What are the different types of volcanoes? 
How and where volcanoes occur? 

• What are the three major rock types? How 
are thy formed? Explain the process of the 
rock cycle.  

• Explain why and how scientists determine 
the age of rocks. How is this helpful in de-

Unit Enduring Understandings 
• Students will learn the interior makeup of the 

Earth’s geological layers based on composition 
and structure. 

• Students will explain the theory of continental 
drift, based on magnetic patterns on the ocean 
floor. 

• Students will describe the movement of the 
lithosphere using the theory of plate tectonics. 

• Students will identify the three types of plate 
boundaries and the structures that form at each. 

• Students will map plate boundaries. 
• Students will identify the causes of earth-

quakes. Students will describe how scientists 
measure earthquakes and rate them using the 
Richter Scale. 

• Students will differentiate between the three 
classes of volcanoes and their properties. Stu-
dents will explain the difference between lava 
and magma and where it comes from. 
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termining the age of the planet? 
• What is weathering and erosion? Distin-

guish between chemical and physical 
weathering? Identify elements that can 
cause erosion. 

• How do convection currents transport heat 
in the atmosphere? What are the major lay-
ers of the atmosphere? 

• How are geochemical cycles responsible 
for changes in the atmosphere? 

• Explain human impact on the atmosphere. 
• Why is life on Earth confined to such a nar-

row layer near its surface? 
•  Explain the role of water and wind in the 

constant reshaping of Earth’s crust. 
 

• Students will  
• Students will explain the rock cycle and how 

rocks change form. 
• Students will identify the major layers of the 

atmosphere. Describe how the atmosphere has 
evolved over time. Describe biogeochemical 
cycles and their importance to living organisms 
on earth. 

• Students will discuss the impact of human ac-
tivity to the recent changes in the atmosphere. 
 

Unit Learning Targets 
• SWBAT gain a better understanding of the planet Earth, its composition and the theories ex-

plaining its shaping and constant changes. 
• SWBAT discuss the effect of natural processes of the planet, geochemical cycles and changes 

to the biosphere. 
Evidence of Learning 

Summative Assessment (X days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assessments 
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
• SWBAT write a short answer to “Science and the Consumer” articles. 

Laboratory 
• Students learn how to map geological structures using the coordinate system. 
• From PANGEA to modern Earth. Students simulate the motion of tectonic plates that 

form the crust of the planet. 
 
 
Equipment needed: 
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
 
Teacher Resources: 
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“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources. 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

SWBAT identify and explain the composition 
of the geological layers. 

SWBAT discuss how the interior of the Earth 
provides geothermal energy that drives the 

shift of plate tectonics. 

 
 
 

2 days 

SWBAT identify and distinguish the different 
seismic waves. 

SWBAT distinguish between the different 
types of volcanoes and how they help reshape 

the crust. 

 
 

2-3 days 

SWBAT state major characteristics of the at-
mospheric layers and how the atmosphere has 

evolved in recent times. 
SWBAT analyze the effect of human activity 
on the atmosphere and discuss ways in which 
to prevent further damage to the atmosphere. 

 
 

2-3days 

Teacher Notes:  
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Physical Science 

Unit Overview Template 
Content Area: Physical Science 
Unit 5B: Natural Resources 
Target Course/Grade Level: 9th Grade 
Unit Summary  
This unit introduces ecosystems and how natural and human forces can affect ecosystems. Stu-
dents discuss energy resources, including the advantages and disadvantages of different sources 
and the difference between renewable and nonrenewable resources. Students will gain a better 
understanding about the causes and ways to reduce different types of pollution. 

Primary interdisciplinary connections: 
Understanding of this unit will depend on connections between the natural world and the impact 
of human activity in preserving Earth’s natural resources.  
21st century themes: 
All students who complete a career and technical education program will acquire academic and 
technical skills for careers in emerging and established professions that lead to technical skill pro-
ficiency, credentials, certificates, licenses, and/or degrees. 
All students will demonstrate the creative, critical thinking, collaboration, and problem-solving 
skills needed to function successfully as both global citizens and workers in diverse ethnic and 
organizational cultures. 
 
Unit Rationale 
The biogeochemical cycles in the Earth systems include the flow of microscopic and macroscopic 
resources from one reservoir in the hydrosphere, geo-sphere, atmosphere, or biosphere to another, 
are driven by Earth's internal and external sources of energy, and are impacted by human activity. 
 

Learning Targets 
Standards 
5.4.12.G.4-7 
Content Statements 
Natural ecosystems provide an array of basic functions that affect humans. These functions in-
clude maintenance of the quality of the atmosphere, generation of soils, control of the hydrologic 
cycle, disposal of wastes, and recycling of nutrients. Natural and human activities impact the cy-
cling of matter and the flow of energy through ecosystems. Human activities have changed 
Earth’s land, oceans, and atmosphere, as well as its populations of plant and animal species. Sci-
entific, economic, and other data can assist in assessing environmental risks and benefits associ-
ated with societal activity. 
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CPI #  Cumulative Progress Indicator (CPI) 
5.4.12.G.4 Compare over time the impact of human activity on the cycling of matter and en-

ergy through ecosystems. 
5.4.12.G.7 Relate information to detailed models of the hydrologic, carbon, nitrogen, phospho-

rus, sulfur, and oxygen cycles, identifying major sources, sinks, fluxes, and resi-
dence times. 

5.4.12.G.6 Assess (using scientific, economic, and other data) the potential environmental im-
pact of large-scale adoption of emerging technologies (e.g., wind farming, harness-
ing geothermal energy). 
 

  
Unit Essential Questions 
• What is an ecosystem? How do living 

things adopt to their ecosystem? 
• What are the subdivisions of ecosystems? 
• How important is to keep balance within an 

ecosystem? How can a small change affect 
an ecosystem? 

• How can changes in an ecosystem be 
evaluated? (short term or long term) 

• What is the effect of introducing new spe-
cies to an ecosystem? 

• What is the main source of energy for the 
planet and thus ecosystems? 

• What is the role of fossil fuels in providing 
energy for an ecosystem? 

• What are some alternative sources of en-
ergy available on the planet? 

• What causes pollution? 
• What are the different types of pollution?  
• How is human impact affecting the balance 

in ecosystems? 
 

Unit Enduring Understandings 
• Students will explain the structure of an ecosys-

tem. 
• Students will describe the effects one species 

can have on an ecosystem. 
• Students will discuss ways natural forces and 

human can change ecosystems. 
• Students will identify different sources of en-

ergy used by living things, and trace each 
source back to the sun. 

• Students will describe the types of conversion 
processes necessary for different energy sources 
to produce electricity. Students will identify hw 
efficient different conversion processes are. 

• Students will identify several pollutants caused 
by fossil fuel use. 

• Students will compare the economic and envi-
ronmental impacts of using various energy 
sources. 

• Students will describe types of pollution in air, 
water, and land. 

• Students will identify different ways to reduce, 
reuse and recycle. 

 
 

Unit Learning Targets 
• SWBAT discuss how natural ecosystems provide an array of basic functions that affect humans. 

These functions include maintenance of the quality of the atmosphere, generation of soils, con-
trol of the hydrologic cycle, disposal of wastes, and recycling of nutrients. 
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Evidence of Learning 
Summative Assessment (X days) 
Quizzes and Tests 

• Section Quizzes 
• Chapter test- multiple choice, matching, true or false, short answer, problem solving and 

fill in the blanks. 
• Homework 

Writing Assessments 
• SWBAT write a reaction to article of choice found in the Science section of the “Tuesday 

Times" 
• SWBAT write a short answer to “Science and the Consumer” articles. 

Laboratory 
• Quick Lab: Students learn how oil spills are cleaned using simple household products. 
• Students develop a plan to implement in their classroom for more efficient recycling 

methods. 
 

Project 
• Students will watch “An Inconvenient Truth” and answer the documentary questions. 

 

Equipment needed: 
Whiteboard, PowerPoint, Laptop, Projector, Printer. 
 
Teacher Resources: 
“Science Spectrum: Physical Science” Textbook, Teacher Resource CD, www.scilinks.org  vari-
ous internet resources. 
Formative Assessments 
• Continuous checking for understanding 

questions 
•  Participation 
• Student Notes 
• Homework  

 

• Projects 
• Writing assignments 
• Laboratory 

Lesson Plans  
Lesson Timeframe 

SWBAT analyze and discuss the changes 
caused by human activity to the environment. 

SWBAT explore how ecosystems bounce 
back to their original conditions. 

 
2 days 
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SWBAT evaluate several energy sources, 
fossil fuels, solar power, wind power, water 

and geothermal energy as alternatives choices 
of energy. 

SWBAT demonstrate the distribution of re-
sources in the world. 

 
2-3 days 

SWBAT identify pollutants and provide pos-
sible solutions to reduce their carbon foot-

print in the world. 

 
2 days 

Teacher Notes:  
 
 
 
 


