
Detailed Curriculum Map 2019 
 
Class Title:     Physical Science 
Grade Level:  8th  

Nine Weeks:  First 
 
Units: Engineering Design Process 
           Structure and Properties of Matter 
 
 

Standards: 
MS ETS 1-1: 
Define the criteria and constraints of a design problem with sufficient 
precision to ensure a successful solution, taking into account relevant 
scientific principles and potential impacts on people the natural environment 
that may limit possible solutions. 
  
MS ETS 1-2: 
Evaluate competing design solutions using a systematic process to determine 
how well they meet the criteria and constraints of the problem 
 
MS ETS 1-3: 
Analyze data from tests to determine similarities and differences among 
several design solutions to identify the best characteristics of each that can 
be combined into a new solution to better meet the criteria for success 
 
MS ETS 1-4: 
Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process such that an optimal design can be 
achieved 
 
MS PS 1-4: 
I can develop a model that predicts and describes changes in particle motion, 
temperature, and state of a pure substance when thermal energy is added or 
removed.  
 
MS PS 1-1: 
Develop models to describe the atomic composition of simple molecules and 
extended structures. 
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Concepts/Content Desired Outcomes Key Vocabulary Resources Assessments 

 
Engineering Design 
Process 
 

1. Define the 
Problem 

2. Plan Solutions 
3. Make a Model 
4. Reflect and 

Redesign 
5. Test a Model 

 

 Precisely define a design 
task’s criteria and 
constraints 

 Use systematic processes 
for evaluating design 
solutions with respect to 
criteria and constraints 

 Develop a model to test 
the most promising design 
solution 

 Modify designs according 
to test results until an 
optimal design is achieved  

 
Criteria 
 
Constraints 
 
Prototypes 
 
Systematic 
 
 
 

Notes 
 
TPT resources 
 
YouTube videos 
 
Worksheets 
 
Student-Led Stations 
 
Labs/Investigations 
 
NGSS Website 
 
Google Classroom 
 
 
 
 
 
 
 
 

Formative: 
 
Daily work /Team work 
 
Exit Tickets 
 
Homework 
 
Quizizz practice 
 
 
Summative: 
 
ENGINEERING UNIT 
TEST 
 
ENGINEERING 
DESIGN PROJECT 
 
STATES OF MATTER 
TEST 
 
ATOMS TEST 
 
MOLECULES TEST 
 
NINE WEEK  
ASSESSMENT 

States of Matter 
*How are solids, liquids, 
and gases arranged at 
the molecular level? 
 
*Changes in state that 
occur with variations in 
temperature or pressure 
can be described and 
predicted  
 

 Describe changes that 
occur in particle motion, 
temperature, and state 
when thermal energy is 
added or removed 

 Create a qualitative, 
molecular-level model to 
show how adding or 
removing thermal energy 
increases or decreases 
the kinetic energy of those 
molecules 

Kinetic Theory of 
Matter 
 
State/Phase 
 
Molecular Motion 
 
Atom 

Atoms & Molecules 
*Substances are made 
from different types of 
atoms, which combine 
with one another in 
various ways 
*Each atom has a 
charged substructure 
consisting of a nucleus, 
which is made of 
protons and neutrons, 
surrounded by 
electrons. 
*Atoms bond to form 
molecules 
 

 Describe and model the 
structure of subatomic 
particles 

 Create models to 
represent the atomic 
composition of simple 
molecules and extended 
structures 

 

Proton 
Neutron 
Electron 
Subatomic particle 
Molecule 
Chemical bond 
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Class Title:     Physical Science 
Grade Level:  8th 

Nine Weeks: Second 
 
Matter and Its Interactions 
 
 

Standards 
MS PS 1-1: 
Develop models to describe the atomic composition of simple molecules and 
extended structures. 
 
MS PS 1-2: 
Analyze and interpret data on the properties of substances before and after 
the substances interact to determine if a chemical reaction has occurred. 
 
MS PS 1-3:  
Gather and make sense of information to describe that synthetic materials 
come from natural resources and impact society. 
 
MS PS 1-5 
Develop and use a model to describe how the total number of atoms does 
not change in a chemical reaction and thus mass is conserved. 
 
MS PS 1-6 (includes all 4 Engineering standards as well) 
Undertake a design project to construct, test, and modify a device that either 
releases or absorbs thermal energy by chemical processes 

 
Concepts/Content Desired Outcomes Key Vocabulary Resources Assessments 

Periodic Table 
*The periodic table orders 
elements horizontally by 
the number of protons in 
an atom’s nucleus and 
places those with similar 
chemical properties in 
columns.   

 Understand and describe how 
the periodic table is organized 

 Use the organization of the 
periodic table of elements to 
describe properties of any 
given element based on its 
location, mass, and atomic 
number 
 

Periods 
Groups/Families 
Atomic Number 
Atomic Mass 
Protons  
Neutrons 
Electrons 
Inert/Stable 
Energy Level 
Metals/Non-
metals/Metalloids 
Element 

Notes 
 
TPT resources 
 
YouTube videos 
 
Worksheets 
 
Student-Led Stations 
 
Labs/Investigations 

Formative: 
 
Daily work /Team work 
 
Exit Tickets 
 
Homework 
 
Quizizz practice 
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Chemical Bonds 
*Atoms form molecules 
that range in size from two 
to thousands of atoms. 
*The rearrangement of 
valence electrons is what 
creates these bonds. 
*Atoms will either lose, 
gain, or share electrons to 
form these bonds 
because they are seeking 
chemical stability. 
 

 Describe the atomic structure 
of a molecule 

 Distinguish between ionic and 
covalent bonds 

 Describe the actions of 
valence electrons in each 
type of bond 

 Create physical and drawn 
models of ionic and covalent 
bonds 

 

Chemical Bond 
Ionic Bond 
Covalent Bond 
Valence Electrons 
Ions 
Anions 
Cations 
Molecule 
Compound 
 
 

 
Design projects 
 
NGSS Website 
 
Google Classroom 
 
 
 
 
 
 
 

Summative: 
 
PERIODIC TABLE 
TEST 
 
CHEMICAL BONDS 
TEST 
 
CHEMICAL 
REACTIONS AND 
EQUATIONS TEST 
 
PHYSICAL AND 
CHEMICAL 
CHANGES TEST 
 
NINE WEEK  
ASSESSMENT 

Chemical Reactions 
& Equations 
*In a chemical process, 
the atoms that make up 
the original substances 
are regrouped into 
different molecules. 
*The total number of each 
type of atom is conserved, 
and thus the total mass 
does not change. 
*Some chemical reactions 
release energy, others 
store energy. 

 Describe the basic nature of a 
chemical reaction 

 Create diagrams of chemical 
reactions to prove the Law of 
Conservation of Mass 

 Balance a chemical equation 
to follow the Law of 
Conservation of Mass 

 Create a device whose 
substances chemically react, 
and modify the type and 
concentration of those 
substances to control the 
transfer of energy into a 
specific environment 

 Collect and evaluate 
information on the chemical 
processes that convert 
natural resources to new 
materials 

 Use this data to determine 
how society is impacted by 
synthetic materials 

Products 
Reactants 
Yield 
Law of Conservation 
of Mass 
Exothermic Reaction 
Endothermic 
Reaction 
Natural Resource 
Synthetic Material 
 

Physical & Chemical 
Changes 
*Each pure substance has 
characteristic physical and 
chemical properties that 
can be used to identify it. 
*In a chemical process, 
new substances are 

 Describe signs of physical 
and chemical changes 

 Use senses to make detailed 
observations of substances 
before and after an 
interaction 

Physical Change 
Chemical Change 
Physical Properties 
Chemical 
Properties 
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created with different 
physical and chemical 
properties from those of 
the reactants. 

 Compare these observations 
to determine if the interaction 
caused a physical or 
chemical change  

 When given any real-world 
example of a change, 
determine whether it is 
physical or chemical, citing 
properties of those 
substances to support the 
answer 
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Class Title:     Physical Science 
Grade Level:  8th 

Nine Weeks: Third 
 
Forces and Interactions 
Energy Conservation and Energy Transfer 
 
 

Standards 
MS PS 2-1 Apply Newton’s third law to design a solution to a problem 
involving the motion of two colliding objects 
MS PS 2-2 Plan an investigation to provide evidence that the change in an 
object’s motion depends on the sum of the forces on the object and the 
mass of the object 
MS PS 3-1 Construct and interpret graphical displays of data to describe the 
relationships of kinetic energy to the mass of an object and to the speed of 
an object 
MS PS 3-2 Develop a model to describe that when the arrangement of 
objects interacting at a distance changes, different amounts of potential 
energy are stored in the system 
MS PS3-4 Plan an investigation to determine the relationships among the 
energy transferred, the type of matter, the mass, and the change in the 
average kinetic energy of the particles as measured by the temperature of 
the sample 
MS PS 3-5 Construct, use, and present arguments to support the claim that 
when the kinetic energy of an object changes, energy is transferred to or 
from the object 

Concepts/Content Desired Outcomes Key Vocabulary Resources Assessments 
Balanced and 
Unbalanced Forces  
 
*The motion of an object 
is determined by the sum 
of the forces acting on it.  
If the net force on the 
object is not zero, its 
motion will change.  
*All positions of objects 
and the directions of 
forces and motions must 
be described in an 
arbitrarily chosen 
reference frame and 
arbitrarily chosen units of 
size. 

 Make qualitative observations 
of all the forces acting on an 
object 

 Describe how a change in an 
object’s motion depends on 
the sum of the forces on the 
object 

 Calculate the net force on a 
given object 

Force 
Net force 
Normal force 
Position 
Direction 
 

Notes 
 
TPT resources 
 
YouTube videos 
 
Worksheets 
 
Student-Led Stations 
 
Labs/Investigations 
 
Design projects 
 

Formative: 
 
Daily work /Team work 
 
Exit Tickets 
 
Homework 
 
Quizizz practice 
 
 
 
Summative: 
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Newton’s Laws of 
Motion 
*It takes an unbalanced 
force to change the 
motion of an object.  
*Inertia is a property of 
matter in which objects 
resist change. 
*The greater the mass of 
an object, the greater the 
force needed to achieve 
the same change in 
motion. 
*For any pair of interacting 
objects, the force exerted 
by the first object on the 
second object is equal in 
strength to the force that 
the second object exerts 
on the first, but in the 
opposite direction. 

 Give real-world examples of 
Newton’s Laws of Motion 

 Make comparisons of forces, 
masses, and changes in 
motion (changing only one 
variable at a time) to test 
Newton’s Laws of Motion 

 Describe the mathematical 
relationship between force, 
mass and acceleration 

 Calculate Newton’s Second 
Law of Motion (F=m x a) 

 Design a solution to a 
practical motion problem (like 
a car crash) using the 
knowledge of Newton’s Laws 
of Motion 

 
Inertia 
Velocity 
Momentum 
Force 
Acceleration 
Mass 
Speed 
Newton (unit) 
 
 

NGSS Website 
 
Google Classroom 
 
 
 
 
 
 
 
 
 

BALANCED AND 
UNBALANCED 
FORCES TEST 
 
NEWTON’S LAWS OF 
MOTION TEST 
 
KINETIC AND 
POTENTIAL ENERGY 
TEST 
 
 
ENERGY 
TRANSFORMATIONS 
TEST 
 
NINE WEEK  
ASSESSMENT 
 
Car Crash Project 

Kinetic and 
Potential Energy 
*Motion energy is called 
kinetic energy.  It is 
proportional to the mass 
of the object and grows 
with the square of its 
speed. 
*Objects also contain 
stored energy, called 
potential energy, based 
on their relative positions. 

 Create graphs from 
quantitative data to describe 
the relationship between 
kinetic energy and speed as 
well as kinetic energy and 
mass 

 Calculate the kinetic energy 
of an object  

 Calculate the gravitational 
potential energy of an object 

  

Joule 
Kinetic 
Potential 
Energy 

Energy 
Transformations 
*When the motion energy 
of an object changes, 
there is inevitably some 
other change in energy at 
the same time. 
*When two objects 
interact, each one exerts 
a force on the other that 
can cause energy to be 

 Describe how motion energy 
is transferred to and from an 
object 

 Describe thermal energy 
transfer 

 Design an experiment to 
compare temperature change 
of samples of different 
materials with the same mass 
as they cool or heat in an 
environment 

Law of 
Conservation of 
Energy 
 
Thermal energy 
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transferred to or from the 
object. 

 Use empirical evidence to 
support the claim that when 
kinetic energy changes, 
energy is transferred 
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Class: Physical Science 
Grade Level: 8th             

Nine Weeks: Fourth 
 
Electric and Magnetic Forces 
Waves 
Information Technologies 
 
 

Standards 
MS PS 2-3 Ask questions about data to determine the factors that affect the 
strength of electric and magnetic forces. 
MS PS 2-4 Construct and present arguments using evidence to support the 
claim that gravitational interactions are attractive and depend on the masses 
of interacting objects. 
MS PS  2-5 Conduct and investigation and evaluate the experimental design to 
provide evidence that fields exist between objects exerting forces on each 
other even though the objects are not in contact. 
MS PS 4-1 Use mathematical representations to describe a simple model for 
waves that includes how the amplitude of a wave is related to the energy in a 
wave. 
MS PS 4-2 Develop and use a model to describe that waves are reflected, 
absorbed, or transmitted through various materials. 
MS PS 4-3 Integrate qualitative scientific and technical information to support 
the claim that digitized signals are a more reliable way to encode and transmit 
information than analog signals. 
 

Concepts/Content Desired Outcomes Key Vocabulary Resources Assessments 
Electric and 
Magnetic Forces 
*Electric and magnetic 
forces can be attractive or 
repulsive, and their sizes 
depend on the 
magnitudes of the 
charges, currents, or 
magnetic strengths 
involved and on the 
distances between 
interacting objects. 
*Gravitational forces are 
always attractive. 
*Force that act at a 
distance can be explained 
by fields that extend 
through space and can be 
mapped by their effect on 
a test object. 

 Describe the effects of 
electric and magnetic forces 
on objects 

 Investigate real-world 
experiences in which objects 
exert forces on each other 
even though they are not in 
physical contact. 

 Use the results of these 
investigations to give 
evidence for the existence of 
electric and magnetic fields. 

 Investigate data to determine 
which factors affect the 
strength of electric and 
magnetic forces in devices 
like electromagnets, 
generators, etc. 
 

Electric Field 
Magnetic Field 
Static Electricity 
Current Electricity 
Electromagnetism 
Amperes 
Voltage 
 

Notes 
 
TPT resources 
 
YouTube videos 
 
Worksheets 
 
Student-Led Stations 
 
Labs/Investigations 
 
Design projects 
 
NGSS Website 
 
Google Classroom 

Formative: 
 
Daily work /Team work 
 
Exit Tickets 
 
Homework 
 
Quizizz practice 
 
 
Summative: 
ELECTRIC AND 
MAGNETIC FORCES 
TEST 
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WAVES/INFORMATION 
TECHNOLOGIES TEST 
 
Sound waves project 
 
 

Waves 
*A simple wave has a 
repeating pattern with a 
specific wavelength, 
frequency, and amplitude. 
*A sound wave needs a 
medium through which it 
is transmitted. 
*When light shines on an 
object, it is reflected, 
absorbed, or transmitted 
through the object. 
*The path that light travels 
can be traced as straight 
lines, except at surfaces 
between different 
transparent materials 
where the light path 
bends. 
*A wave model of light is 
useful for explaining 
brightness, color, and the 
frequency-dependent 
bending of light at a 
surface between media. 
*Because light can travel 
through space, it cannot 
be a matter wave, like 
sound or water waves. 

 Describe the relationship 
between amplitude and 
energy in a wave 

 Calculate the amplitude and 
energy in a wave 

 Explain the absorption, 
reflection, or transmission of 
waves based on the material 
with which that waves comes 
into contact 

 Create a model to show how 
waves can be reflected, 
absorbed, or transmitted 
through different media 
 

 
Wavelength 
Amplitude 
Crest 
Trough 
Reflected 
Absorbed 
Transmitted 
Transverse 
Longitudinal 
 
 
 

Information 
Technologies. 
*Digitized signals are 
more reliable for encoding 
and transmitting 
information. 
*Multiple technologies 
based on the 
understanding of waves 
and their interactions with 
matter are part of 
everyday modern 
experiences.  They are 
essential tools for 
producing, transmitting, 
and capturing signals and 

 Describe how digitized 
signals encode and transmit 
information 

 Explain the advantages and 
disadvantages of 
communicating using 
digitized and analog signals 

 Defend the claim that using 
digitized signals are more 
reliable than analog signals 
when it comes to 
communicating information 

Analog Signal 
Digitized Signal 
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for storing and interpreting 
the information contained 
in them. 

 

 

 


