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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Introduction to 
astronomy

4 days Science and Engineering Practices: 
Analyze and interpret data,
Arguing from Evidence, Obtaining, 
evaluating, and communicating 
information

Crosscutting Concepts: Patterns

Phenomena:  Why 
do some objects in 
the night sky twinkle?

Anchoring activity:  
What constitutes a 
real science?  Is 
astrology a real 
science?

Essential questions:  
What are some 
common 
misconceptions about 
space?

True science requires 
repetition of tests, 
continuous analysis of 
data, and plausable 
explanations.  It is a useful 
and ongoing process.  

The atmosphere creates 
challenges to observing the 
universe and can alter the 
appearance of objects in 
the night sky
.
There are many space 
related phenomena that are 
misinterpreted by the 
public.

Test the validity of astrology.

Understand that good 
statistical analysis requires a 
large population sample.

Construct an explanation for 
why stars twinkle in the night 
sky.

Given a common 
misconception about space, 
analyze and interpret, and 
correct the misconception.

Formative: Research a 
misconception and present 
to the class

Summative: quiz

Mathematics -
MP.2 Reason abstractly and 
quantitatively.
HSS.ID.A.3 Interpret differences in 
shape, center, and spread in the 
context of the data sets, 
accounting for possible effects of 
extreme data points (outliers).
HSS.ID.C.9 Distinguish between 
correlation and causation.
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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Origin and fate 
of the universe

10 days HS-ESS1-2.  Construct an 
explanation of the Big Bang theory 
based on astronomical evidence of 
light spectra, motion of distant 
galaxies, and composition of 
matter in the universe

Science and Engineering Practices:  
Construct an explanation based on valid 
and reliable evidence obtained from a 
variety of sources (including students’ 
own investigations, theories, simulations, 
peer review) and the assumption that 
theories and laws that describe the 
natural world operate today as they did in 
the past and will continue to do so in the 
future.  A scientific theory is a 
substantiated explanation of some aspect 
of the natural world, based on a body of 
facts that have been repeatedly confirmed 
through observation and experiment and 
the science community validates each 
theory before it is accepted. If new 
evidence is discovered that the theory 
does not accommodate, the theory is 
generally modified in light of this new 
evidence.

Crosscutting Concepts:  Energy cannot 
be created or destroyed–only moved 
between one place and another place, 
between objects and/or fields, or between 
systems.
 
Disciplinary Core Ideas:  The study of 
stars’ light spectra and brightness is used 
to identify compositional elements of 
stars, their movements, and their 
distances from Earth.

The Big Bang theory is supported by 
observations of distant galaxies receding 
from our own, of the measured 
composition of stars and non-stellar 
gases, and of the maps of spectra of the 
primordial radiation (cosmic microwave 
background) that still fills the universe.

Other than the hydrogen and helium 
formed at the time of the Big 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.

PS4.B: Electromagnetic Radiation
Atoms of each element emit and absorb 
characteristic frequencies of light. These 
characteristics allow identification of the 
presence of an element, even in 
microscopic quantities. (secondary)

Phenomena : 
expanding universe 

Anchoring Activity:  
Episode of The 
Universe Series:  The 
Big Bang

Essential Questions:  
How did the universe 
begin?  How will it 
end?  How old is the 
universe?

The universe began with the 
Big Bang 14 billion years 
ago.  

From that, matter and 
energy continue to spread 
throughout the universe

There are several schools of 
thought as to how the 
universe will "end"

Through mathematical and 
computational thinking, 
develop a model of the history 
of the universe by creating a 
timeline

Use this model to illustrrate 
the various events that have 
taken place over time.

Analyze and interpret data 
that shows how red shift and 
microwave radiation are 
examples of evidence to 
support the concept of the big 
bang.

Create a model that will relate 
the shape of the universe to 
it's possible boundaries.

Formative: do nows

Summative: Unit test on big 
bang

ELA/Literacy -
RST.11-12.1 Cite specific textual 
evidence to support analysis of 
science and technical texts, 
attending to important distinctions 
the author makes and to any gaps 
or inconsistencies in the account. 
WHST.9-12.2 Write 
informative/explanatory texts, 
including the narration of historical 
events, scientific procedures/ 
experiments, or technical 
processes. 

Mathematics -
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to 
understand problems and to guide 
the solution of multi-step problems; 
choose and interpret units 
consistently in formulas; choose 
and interpret the scale and the 
origin in graphs and data displays. 
HSN-Q.A.2 Define appropriate 
quantities for the purpose of 
descriptive modeling. 
HSN-Q.A.3 Choose a level of 
accuracy appropriate to limitations 
on measurement when reporting 
quantities. 
HSA-SSE.A.1 Interpret 
expressions that represent a 
quantity in terms of its context. 
HSA-CED.A.2 Create equations in 
two or more variables to represent 
relationships between quantities; 
graph equations on coordinate 
axes with labels and scales. 
HSA-CED.A.4 Rearrange formulas 
to highlight a quantity of interest, 
using the same reasoning as in 
solving equations.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Astronomical 
sizes

6 days Science and Engineering Practices: 
Developing and using models
Using mathematical and computational 
thinking

Crosscutting Concepts: Scale, 
Proportion, and Quantity, Patterns

Phenomena:  
picture of the universe

Anchoring Activity:  
How big is the 
universe? 

Essential Questions:
How can the universe 
be measured?  

What is dark matter, 
how does it affect the 
material around it, 
and how do we know 
that it exists?

The universe continues to 
expand and is currently 
believed to have a radius of 
14.7 billion light years.

The speed of the most 
distant objects in the 
universe can be estimated 
by observing the light 
emitted from those objects.

Objects at the edge of the 
universe are moving faster 
than those further inside.

The universe is divided into 
realms, each of which  
grows exponentially as you 
move outwards.

In addition to the material 
that is visible in space, 
there exsts a massive 
amount of dark matter 
which greatly influences the 
universe.

Develop and use models of 
objects and areas of the 
universe to comprehend the 
scope of its size.

Analyze and interpret data to 
determine in what order 
certain objects developed in 
the universe.

Use mathematics to scale the 
distances involved in studying 
the universe.

Formative: do nows, 
discussion of activities 
performed

Summative: Unit test

ELA/Literacy -
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 

Mathematics - 
MP.2 Reason abstractly and 
quantitatively.
HSN-Q.A.2 Define appropriate 
quantities for the purpose of 
descriptive modeling. 

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

Stars 20 days HS-PS3-5.  Develop and use a 
model of two objects interacting 
through electric or magnetic fields 
to illustrate the forces between 
objects and the changes in energy 
of the objects due to the 
interaction

HS-ESS1-1.  Develop a model 
based on evidence to illustrate the 
life span of the sun and the role of 
nuclear fusion in the sun’s core to 
release energy that eventually 
reaches Earth in the form of 
radiation

HS-ESS1-3. Communicate 
scientific ideas about the way 
stars, over their life cycle, produce 
elements

Science and Engineering Practices: 
Developing and using models, 
Communicate scientific ideas (e.g. about 
phenomena and/or the process of 
development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically).

Crosscutting Concepts: Stability and 
change, Scale, proportion and quantity- 
The significance of a phenomenon is 
dependent on the scale, proportion, and 
quantity at which it occurs., Energy and 
matter

Disciplinary Core Ideas: Other than the 
hydrogen and helium formed at the time 
of the Big 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. 

The star called the sun is changing and 
will burn out over a lifespan of 
approximately 10 billion years.

The study of stars’ light spectra and 
brightness is used to identify 
compositional elements of stars, their 
movements, and their distances from 
Earth.

Phenomena: star 
birth or death video

Anchoring Activity:  
TWIG episode  We 
are made of stars

Essential questions:  
How are stars 
created? 

What determines 
their life cycle? 
 
What happens to 
stars when they die?

Stars have a predictable life 
cycle which is influenced 
by the starting mass of the 
star.

All of the heavy elements 
found in the universe 
originate during the death of 
a star.

Black holes are formed 
during the death of 
supermassive stars.

Ask questions as to what the 
point of light in the night sky 
really are and define the 
problems associated with 
gathering evidence to answer 
the questions.

Carry out investigations as to 
the character and appearance 
of black holes.

Construct explanations for the 
events that occur during the 
life and death of a star.  Also 
explain why different stars 
have different life cycles.

Construct an explanation as 
to where the heavy elements 
in the universe originated.

Formative:  do nows (life 
cycle, black holes, star 
properties)

Summative:  Star test

Mathematics - 
MP.2 Reason abstractly and 
quantitatively.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Instrumentation 10 days HS-PS4-2.  Evaluate questions 
about the advantages of using a 
digital transmission and storage of 
information.

HS-PS4-5.   Communicate 
technical information about how 
some technological devices use 
the principles of wave behavior and 
wave interactions with matter

HS-PS2-4.  Use mathematical 
representations of Newton’s Law 
of Gravitation and Coulomb’s Law 
to describe and predict the 
gravitational and electrostatic 
forces between objects

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

Science and engineering practices :
Evaluate questions that challenge the 
premise(s) of an argument, the 
interpretation of a data set, or the 
suitability of a design. Communicate 
technical information or ideas (e.g. about 
phenomena and/or the process of 
development and the design and 
performance of a proposed process or 
system) in multiple formats (including 
orally, graphically, textually, and 
mathematically). Use mathematical 
representations of phenomena to describe 
explanations.  

Crosscutting Concepts:  Patterns, 
Cause and effect, Systems and system 
models

Disciplinary Core Ideas:  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. 

Atoms of each element emit and absorb 
characteristic frequencies of light. These 
characteristics allow identification of the 
presence of an element, even in 
microscopic quantities. 

Solar cells are human-made devices that 
likewise capture the sun’s energy and 
produce electrical energy. (secondary) 

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.

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, 
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. 

Phenomena:  
Illustrations of 
universal objects 
taken by the Hubble 
telescope

Anchoring Activity:  
Remember the egg 
activity

Essential Questions:  
How can distant 
objects be observed? 

How do we know 
what they are made 
of?  

How can we see vast 
distances in space? 

 What does the 
instrumentation tell 
us about the 
universe?

The universe can be 
observed through a variety 
of telescopes.

These telescopes can 
gather many forms of light 
and interpret the data in a 
variety of ways
.
The composition of the 
universe can be determined 
by the analysis of starlight.

Develop and use models to 
demonstrate ho light is 
gathered and interpreted. 

Obtain, evaluate, and 
communicate information 
about the various types of 
telescopes.

Plan and carry out an 
investigation to model how 
gathered signals can be 
converted to digital images.

Formative: Presentation of 
telescope function and lab to 
class

Summative: quizzes, unit 
test, graded presentation

ELA/Literacy - 
RST.11-12.8 Evaluate the 
hypotheses, data, analysis, and 
conclusions in a science or 
technical text, verifying the data 
when possible and corroborating or 
challenging conclusions with other 
sources of information. 
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 

Mathematics - 
MP.2 Reason abstractly and 
quantitatively. 
MP.4 Model with mathematics. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Great minds of 
astronomy

5 days Science and Engineering Practices: 
Using mathematics and computational 
thinking, obtaining, evaluating, and 
communicating information

Crosscutting concepts: Systems and 
system models

Phenomena:  How 
many famous 
astronomers can you 
name?

Essential questions:  
Who is responsible 
for the theories and 
discoveries that have 
shaped our 
understanding of the 
universe?

Astronomy is a science 
that is thousands of years 
old.  

Many people have made 
contributions to the 
understanding of the 
universe and its history.

Scientific theories have 
changed over tiime due to 
new discoveries and further 
analysis of evidence.

The boundaries of our 
knowledge continue to be 
pushed and new theories 
are constantly being 
presented.

Use mathematics and 
computational thinking to 
place their astromer correctly 
of the class timeline.

Obtain and communicate 
information on an astronomer.

Summative:  Facebook 
page project
time line of discoveries

ELA/Literacy - 
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem. 

Living and 
working in 
space

10 days HS-PS4-4. Evaluate the validity 
and reliability of claims in 
published materials of the effects 
that different frequencies of 
electromagnetic radiation have 
when absorbed by matter.

HS-PS3-1. Create a 
computational model to calculate 
the change in the energy of one 
component in a system when the 
change in energy of the other 
component(s) and energy flows in 
and out of the system are known

HS-LS1-2. Develop and use a 
model to illustrate the hierarchical 
organization of interacting 
systems that provide specific 
functions within multicellular 
organisms.
.

Science and Engineering Practices: 
Evaluate the validity and reliability of 
multiple claims that appear in scientific 
and technical texts or media reports, 
verifying the data when possible.

Crosscutting Concepts: Cause and 
effect relationships can be suggested and 
predicted for complex natural and human 
designed systems by examining what is 
known about smaller scale mechanisms 
within the system.  Stability and change. 

Disciplinary Core Ideas: 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.

Phenomena:  
Possible effects to 
human body NASA 
considered at 
beginning of space 
program.

Anchoring activity:  
The effects of 
microgravity on the 
body activity

Essential questions:  
What are the factors 
that must be 
addressed to live and 
work in space?  

What types of space 
stations have been or 
are being used 
today?
.
How are humans able 
to travel in space?  
How can machinery 
be lifted from the 
earth and brought into 
orbit or sent beyond 
our orbit?

In order for humans to 
explore our universe they 
must be able to endure 
harsh conditions and 
function in inhospitable 
places.

Humans have been living 
and working in space since 
the 1970s and continue to 
do so on the International 
Space Station.

Develop and use a model of 
the human body to illustrate 
the possible harmful effects of 
working in microgravity.

Build and test a model to 
illustrate how materials can 
be ingineered to for use.

Formative: drawings of 
verious adverse effects to 
systems

Summative: Unit test

ELA/Literacy -  
RST.11-12.7 Integrate and evaluate 
multiple sources of information 
presented in diverse formats and 
media (e.g., quantitative data, 
video, multimedia) in order to 
address a question or solve a 
problem.

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.3 Describe and follow 
safety, health and 
environmental standards related 
to science, technology, 
engineering and mathematics 
(STEM) workplaces.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.
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Unit of Study time NGSS Performance 
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena, 
Anchoring 
Activity/Question, 
Essential Questions

Enduring Understandings Learning Targets Assessment Formative, 
Summative, and Common

Interdisciplinary Connections 
(identify subject and standard)

21st Century Life and Career 
Standards

Other worlds 5 days Science and Engineering Practices:  
Constructing explanation and designing 
solutions 

Crosscutting Concepts: stability and 
change, energy and matter:  flows, 
cycles, and conservation

Disciplinary Core Ideas:

Essential questions:  
How many 
exoplanets have been 
discovered so far? 

What could life be 
like on those worlds? 

Could humans inhabit 
another planet?

What obstacles 
would have to be 
overcome to 
terraform?

Astronomers continue to 
detect planets orbiting stars 
other than our own.

The biosphere II is an 
experiment in creating 
human habitats outside of 
our planet.

Life forms on exoplanets 
could be very different from 
life on earth.  

Adaptations would evolve to 
adjust to different living 
conditions..

Use scale and proportion to 
estimate the number of 
potential exoplanets in the 
universe.

Obtain, evaluate, and 
communicate information 
gathered as to what advances 
are being made to prepare 
humans for habitation outside 
of earth.

Create an alien life form and 
communicate the 
effectiveness of its 
adaptations for survival on 
another planet.

Formative: design an alien 
with explanations

Summative: Unit test

Mathematics -  
MP.2 Reason abstractly and 
quantitatively. 
MP.4 Model with mathematics.
HSN-Q.A.2 Define appropriate 
quantities for the purpose of 
descriptive modeling. 

9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.

9.3.ST.2 Use technology to 
acquire, manipulate, analyze 
and report data. 

9.3.ST.3 Describe and follow 
safety, health and 
environmental standards related 
to science, technology, 
engineering and mathematics 
(STEM) workplaces.

9.3.ST.4 Understand the nature 
and scope of the Science, 
Technology, Engineering & 
Mathematics Career Cluster 
and the role of STEM in society 
and the economy.


