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Standard PE 
AR 

Standards 

Marking 
Period 

Topic Disciplinary Core 
Idea  

(Content) 

Science & 
Engineering 

Practices 

  

Intro. CI-ETS1-2 1 ● Classroom 
rules/Procedure/ 
Syllabus 

● Lab 
Safety/Equipment 

● Engineering Design 
Process 

● Pre-Test 

Criteria may need 
to be broken down 
into simpler ones 
that can be 
approached 
systematically, and 
decisions about the 
priority of certain 
criteria over others 
(tradeoffs) may be 
needed. 

 
 

ExL:  Lab 
Equipment 
Scavenger 
Hunt 
 
 Tech 
resources 
i.e. Quizlet 
Kahoot  
Index Card 
Tower 

https://www.nextgenscience.org/pe/hs-ets1-2-engineering-design
https://create.kahoot.it/details/science-lab-safety/15a1d189-9c24-4e42-85dd-7cd60f6841d8
https://docs.google.com/presentation/d/1aoPhkVO7To-kmb4pU-VWzxGw09-jImZbyukSD6cGV28/edit#slide=id.g403ef35c44_0_6
https://docs.google.com/presentation/d/1aoPhkVO7To-kmb4pU-VWzxGw09-jImZbyukSD6cGV28/edit#slide=id.g403ef35c44_0_6


Matter:  
Propertie

s & 
Reactions 

 

CI-PS1-1 
CI-PS1-2 
CI-PS1-3 

CI-ESS2-3 
AR CI-
ESS3-4 

AR C13-
ESTS1-1 

 
 

1 ● Define the atom 
● Atomic Structure 

(subatomic particles, 
energy levels) 

● Use the periodic 
table to interpret to 
describe an 
element's atomic 
makeup 

● Use the periodic 
table as a model to 
predict the relative 
properties of 
elements based on 
the patterns of 
electrons in the 
outermost energy 
level of atoms. 

● Isotopes and Atomic 
Mass 

○ Isotopic 
Notation 

● Electron 
configuration 

● Organizing and 
classifying elements 
on the Periodic 
Table 

● Periodic Trends 

PS1.A: Structure 
and Properties of 
Matter 
*Each atom has a 
charged 
substructure 
consisting of a 
nucleus, which is 
made of protons 
and neutrons, 
surrounded by 
electrons. (CI-PS1-
1)   
*The periodic table 
orders elements 
horizontally by the 
number of protons 
in the atom’s 
nucleus and places 
those with similar 
chemical properties 
in columns. The 
repeating patterns 
of this table reflect 
patterns of outer 
electron states. (CI-
PS1-1, CI-PS1-2)   
*The structure and 
interactions of 
matter at the bulk 
scale are 
determined by 
electrical forces 
within and between 
atoms. (CI-PS1-3)  
(CI-PS1-6)   
*The fact that 
atoms are 
conserved, together 
with knowledge of 
the chemical 
properties of the 
elements involved, 
can be used to 
describe and 
predict chemical 
reactions. (CI-PS1-
2, CI-PS1-7)  

 
 

Developing 
and Using 
Models 
*Use a model 
to predict the 
relationships 
between 
systems or 
between 
components 
of a system 
Ex. Historical 
Timeline of 
an atom 
Planning 
and Carrying 
Out 
Investigation
s *Planning 
and carrying 
out 
investigations 
in 9-12 builds 
on K-8 
experiences 
and 
progresses to 
include 
investigations 
that provide 
evidence for 
and test 
conceptual, 
mathematical
, physical, 
and empirical 
models.   
*Plan and 
conduct an 
investigation 
individually 
and 
collaborativel
y to produce 
data to serve 
as the basis 
for evidence, 
and in the 
design: 
decide on 
types, how 
much, and 
accuracy of 
data needed 
to produce 
reliable 
measurement
s and 
consider 
limitations on 
the precision 
of the data 
and refine the 
design 
accordingly.  

Ex. Create 
a Bohr’s   
(3-D) 
model of 
the Atom 
 
Online-
Graphing 
Periodic 
Table 
 
 
 
 
 

http://www.nextgenscience.org/dci-arrangement/hs-ps1-matter-and-its-interactions
http://www.nextgenscience.org/pe/hs-ps1-2-matter-and-its-interactions
https://www.nextgenscience.org/pe/hs-ps1-3-matter-and-its-interactions
http://www.nextgenscience.org/pe/hs-ess2-3-earths-systems
http://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
http://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
https://aetn.pbslearningmedia.org/resource/lsps07.sci.phys.matter.graphperiodic/graphing-the-periodic-table
https://aetn.pbslearningmedia.org/resource/lsps07.sci.phys.matter.graphperiodic/graphing-the-periodic-table
https://aetn.pbslearningmedia.org/resource/lsps07.sci.phys.matter.graphperiodic/graphing-the-periodic-table
https://aetn.pbslearningmedia.org/resource/lsps07.sci.phys.matter.graphperiodic/graphing-the-periodic-table


Standard PE 
AR 

Standards 

Marking 
Period 

Topic Disciplinary Core 
Idea  

(Content) 

Science & 
Engineering 

Practices 

Labs/ 
Activities 

Molecular 
Theory & 
Reactions 

CI-PS1-5 
CI-PS1-6 
CI-PS1-7 
CI-ESS2-5 

2 Matter and Its Properties 
● Physical and 

Chemical properties 
● Physical and 

Chemical Changes 
Kinetic and Molecular 
Theory 

● Properties of Water 
Chemical Bonding  

● Ions 
● Ionic and Covalent 
● Polar and Nonpolar 

Nomenclature  
Chemical reactions 

● Describe 
● Balancing 
● Types  
● Predict products 
● Equilibrium 

Mole and Stoichiometry 
● Avogadro's Number 
● Mole Ratio 
● Concentration 
● Acid-Base chem 
● Redox 

PS1.B:  
*Chemical 
Reactions  In many 
situations, a 
dynamic and 
condition-
dependent balance 
between a reaction 
and the reverse 
reaction determines 
the numbers of all 
types of molecules 
present. (CI-PS1-6)   
*The fact that 
atoms are 
conserved, together 
with knowledge of 
the chemical 
properties of the 
elements involved, 
can be used to 
describe and 
predict chemical 
reactions. (CI-PS1-
2, CI-PS1-7)  
 
 

 Spot lab 
Separating 
a mixture - 
Inquiry lab 
Golden 
pennies 
Sweet tea 
lab 
Moles of 
chalk in a 
sidewalk 
signature 
Acid Base 
Titration 

Standard PE 
AR 

Standards 

Marking 
Period 

Topic Disciplinary Core 
Idea  

(Content) 

Science & 
Engineering 

Practices 

Labs/ 
Activities 

Matter: 
Structure 
& Origins 

CI-ESS1-2 
CI-ESS1-1 
CI-ESS1-3 
CI-PS1-8 
CI PS4-1 
CI-PS4-3 
CI-PS4-4 
CI-PS4-5 
AR CI4-
ETS1-4 

CI-ESS-1-6 
AR CI2-
ETS1-1 
AR CI2-
ETS1-3 
AR CI2-
ETS1-4 

 

3 Matter Origin: Big Bang 
Theory 

● Law vs theory 
History of Planet Earth 
Nuclear processes 

● Radioactive decay: 
alpha, beta and 
gamma  

● Lifespan of the sun 
● Fission and Fusion 
● Life cycle of a star 
● Electromagnetic 

Radiation (frequency, 

wavelength and speed 
of waves) 

○ Interactions of 
waves 

 

ESS1.A: The 
Universe and Its 
Stars 
The star called the 
sun is 
changing and will 
burn out over a 
lifespan of 
approximately 10 
billion years. (CI-
ESS1-1) 
The study of stars’ 
light spectra and 
brightness is used 
to identify 
compositional 
elements of stars, 
their movements, 
and their distances 
from Earth. 
(CI-ESS1-3) 
 Other than the 
hydrogen and 
helium formed at 
the time of the Big 

 Half Life of 
Pennies Lab 

Solar Car 
Race 

Solar Oven 
Solar Car 
Kits-Dianna 

 

http://www.nextgenscience.org/pe/hs-ps1-5-matter-and-its-interactions
https://www.nextgenscience.org/pe/hs-ps1-6-matter-and-its-interactions
http://www.nextgenscience.org/pe/hs-ps1-7-matter-and-its-interactions
http://www.nextgenscience.org/pe/hs-ess2-5-earths-systems
https://www.nextgenscience.org/pe/hs-ess1-2-earths-place-universe
http://www.nextgenscience.org/pe/hs-ess1-1-earths-place-universe
http://www.nextgenscience.org/pe/hs-ess1-3-earths-place-universe
http://www.nextgenscience.org/pe/hs-ps1-8-matter-and-its-interactions
http://www.nextgenscience.org/pe/hs-ps4-1-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/hs-ps4-3-waves-and-their-applications-technologies-information-transfer
http://www.nextgenscience.org/pe/hs-ps4-4-waves-and-their-applications-technologies-information-transfer
http://www.nextgenscience.org/pe/hs-ps4-5-waves-and-their-applications-technologies-information-transfer
http://www.nextgenscience.org/pe/hs-ets1-4-engineering-design
http://www.nextgenscience.org/pe/hs-ets1-4-engineering-design
http://www.nextgenscience.org/pe/hs-ess1-6-earths-place-universe
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/pe/hs-ets1-4-engineering-design
http://www.nextgenscience.org/pe/hs-ets1-4-engineering-design
https://docs.google.com/presentation/d/143nX64Fg0nSUUns6ZjyN8F6yVxxBwIPCSL2QblBOt3A/edit#slide=id.g28daccd2b7_1_0


Bang, nuclear 
fusion within 
stars produces all 
atomic nuclei lighter 
than and including 
iron, and the 
process releases 
electromagnetic 
energy. Heavier 
elements are 
produced when 
certain massive 
stars achieve a 
supernova stage 
and explode. 
(CI-ESS1-3) 
ESS1.C: The 
History of Planet 
Earth   
Although active 
geologic processes, 
such as plate 
tectonics and 
erosion, have 
destroyed or altered 
most of the very 
early rock record on 
Earth, other objects 
in the solar system, 
such as lunar rocks, 
asteroids, and 
meteorites, have 
changed little over 
billions of years. 
Studying these 
objects can provide 
information about 
Earth’s formation 
and early history. 
(CI-ESS1-6) 
PS1.C: Nuclear 
Processes  
Spontaneous 
radioactive decays 
follow a 
characteristic 
exponential decay 
law. Nuclear 
lifetimes allow 
radiometric dating 
to be used to 
determine the ages 
of rocks and other 
materials. (CI-
ESS1-6)  
PS3.D: Energy in 
Chemical 
Processes and 
Everyday Life  
 Nuclear Fusion 
processes in the 



center of the sun 
release the energy 
that ultimately 
reaches Earth as 
radiation. (CI-
ESS1-1)  
PS1.C: Nuclear 
Processes  
Nuclear processes, 
including fusion, 
fission, and 
radioactive decays 
of unstable nuclei, 
involve release or 
absorption of 
energy. The total 
number of neutrons 
plus protons does 
not change in any 
nuclear process. 
(CI-PS1-8) 
ETS1.A: Defining 
and Delimiting 
Engineering 
Problems  Criteria 
and constraints also 
include satisfying 
any requirements 
set by society, such 
as taking issues of 
risk mitigation into 
account, and they 
should be 
quantified to the 
extent possible and 
stated in such a 
way that one can 
tell if a given design 
meets them. (CI2-
ETS1-1)  Humanity 
faces major global 
challenges today, 
such as the need 
for supplies of clean 
water and food or 
for energy sources 
that minimize 
pollution, which can 
be addressed 
through 
engineering. These 
global challenges 
also may have 
manifestations in 
local communities. 
(CI2-ETS1-1) 
ETS1.B: 
Developing 
Possible 
Solutions  When 
evaluating 



solutions, it is 
important to take 
into account a 
range of 
constraints, 
including cost, 
safety, reliability, 
and aesthetics, and 
to consider social, 
cultural, and 
environmental 
impacts. (CI2- 
ETS1-3)  Both 
physical models 
and computers can 
be used in various 
ways to aid in the 
engineering design 
process. 
Computers are 
useful for a variety 
of purposes, such 
as running 
simulations to test 
different ways of 
solving a problem 
or to see which one 
is most efficient or 
economical; and in 
making a 
persuasive 
presentation to a 
client about how a 
given design will 
meet his or her 
needs. (CI2-ETS1-
4) 
PS3.D: Energy in 
Chemical 
Processes  Solar 
cells are human-
made devices that 
likewise capture the 
sun’s energy and 
produce electrical 
energy. (CI-PS4-5)  
PS4.A: Wave 
Properties  The 
wavelength and 
frequency of a 
wave are related to 
one another by the 
speed of travel of 
the wave, which 
depends on the 
type of wave and 
the medium through 
which it is passing. 
(CI-PS4-1) 
 Information can be 
digitized (e.g., a 



picture stored as 
the values of an 
array of pixels); in 
this form, it can be 
stored reliably in 
computer memory 
and sent over long 
distances as a 
series of wave 
pulses. (CI-PS4-5)  
[From the 3–5 
grade band 
endpoints] Waves 
can add or cancel 
one another as they 
cross, depending 
on their relative 
phase (i.e., relative 
position of peaks 
and troughs of the 
waves), but they 
emerge unaffected 
by each other. 
(Boundary: The 
discussion at this 
grade level is 
qualitative only; it 
can be based on 
the fact that two 
different sounds 
can pass a location 
in different 
directions without 
getting mixed up.) 
(CI-PS4-3) PS4.B: 
Electromagnetic 
Radiation  
Electromagnetic 
radiation (e.g., 
radio, microwaves, 
light) can be 
modeled as a wave 
of changing electric 
and magnetic fields 
or as particles 
called photons. The 
wave model is 
useful for explaining 
many features of 
electromagnetic 
radiation, and the 
particle model 
explains other 
features. (CI-PS4-
3)  When light or 
longer wavelength 
electromagnetic 
radiation is 
absorbed in matter, 
it is generally 
converted into 



thermal energy 
(heat). Shorter 
wavelength 
electromagnetic 
radiation 
(ultraviolet, X-rays, 
gamma rays) can 
ionize atoms and 
cause damage to 
living cells. (CI-
PS4-4)  
Photoelectric 
materials emit 
electrons when they 
absorb light of a 
high-enough 
frequency. (CI-PS4-
5)  
PS4.C: 
Information 
Technologies and 
Instrumentation   
Multiple 
technologies based 
on the 
understanding of 
waves and their 
interactions with 
matter are part of 
everyday 
experiences in the 
modern world (e.g., 
medical imaging, 
communications, 
and scanners) and 
in scientific 
research. They are 
essential tools for 
producing, 
transmitting, and 
capturing signals 
and for storing and 
interpreting the 
information 
contained in them. 
(CI-PS4-5)  

Standard PE 
AR 

Standards 

Marking 
Period 

Topic Disciplinary Core 
Idea  

(Content) 

Science & 
Engineering 

Practices 

Labs/ 
Activities 

Forces CI-PS2-1 
CI-PS2-2 
CI-PS2-4 
CI-PS3-1 
CI-PS3-5 

CI-ESS1-4 
CI5-ETS1-2 

 

4 Newton’s second law of 
motion relate to Chemistry 
of  airbags 

- Momentum 
- Net forces 

Newton’s law relationship 
to Gravitation and 
Coulomb's law (electrons) 
 

- Magnetic and 

PS2.A: Forces and 
Motion  
 Newton’s second 
law accurately 
predicts changes in 
the motion of 
macroscopic 
objects. (CI-PS2-1)  
Momentum is 
defined for a 

  

http://www.nextgenscience.org/pe/hs-ps2-1-motion-and-stability-forces-and-interactions
http://www.nextgenscience.org/pe/hs-ps2-2-motion-and-stability-forces-and-interactions
http://www.nextgenscience.org/pe/hs-ps2-4-motion-and-stability-forces-and-interactions
http://www.nextgenscience.org/pe/hs-ps2-2-motion-and-stability-forces-and-interactions
http://www.nextgenscience.org/pe/hs-ps3-5-energy
http://www.nextgenscience.org/pe/hs-ess1-4-earths-place-universe
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design


electric fields 
- Motion of orbiting 

objects in the solar 
system 

- Real world 
application 

particular frame of 
reference; it is the 
mass times the 
velocity of the 
object. (CI-PS2-2)  
If a system interacts 
with objects outside 
itself, the total 
momentum of the 
system can change; 
however, any such 
change is balanced 
by changes in the 
momentum of 
objects outside the 
system. (CI-PS2-2)  
PS2.B: Types of 
Interactions   
Newton’s law of 
universal gravitation 
and Coulomb’s law 
provide the 
mathematical 
models to describe 
and predict the 
effects of 
gravitational and 
electrostatic forces 
between distant 
objects. (CI-PS2-4)  
Forces at a 
distance are 
explained by fields 
(gravitational, 
electric, and 
magnetic) 
permeating space 
that can transfer 
energy through 
space. Magnets or 
electric currents 
cause magnetic 
fields; electric 
charges or 
changing magnetic 
fields cause electric 
fields. (CI-PS2-4) 
PS3.C: 
Relationship 
Between Energy 
and Forces   
When two objects 
interacting through 
a field change 
relative position, the 
energy stored in the 
field is changed. 
(CI-PS3-5)  

 


