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West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-9-12 

 Unit 6- Fundamental Physics of Astronomy                                                         

 Pacing 3 weeks  

Essential Question(s): 

 

 

Big Idea(s): 

 

Example Phenomena: 

 

Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in BOLD and “Supporting” 

Standards)- Prioritize Performance Expectations 

Priority Standard 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical evidence of light spectra, motion of distant galaxies, and 
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composition of matter in the universe. [Clarification Statement: Emphasis is on the astronomical evidence of the redshift of light from galaxies as 

an indication that the universe is currently expanding, the cosmic microwave background as the remnant radiation from the Big Bang, and the 

observed composition of ordinary matter of the universe, primarily found in stars and interstellar gases (from the spectra of electromagnetic 

radiation from stars), which matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).] 

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

Statement: Emphasis is on Newtonian gravitational laws governing orbital motions, which apply to human-made satellites as well as planets and 

moons.] [Assessment Boundary: Mathematical representations for the gravitational attraction of bodies and Kepler’s Laws of orbital motions 

should not deal with more than two bodies, nor involve calculus.] 

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

needs and wants. 

 

 

Supporting Standards- 

“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT NUMBER 

 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

ESS1.A: The Universe and 
Its 
Stars 
• The study of stars’ light 

1 Articulating the 
explanation of 
phenomena  
a Students construct 

1-6 Constructing 
Explanations and 
Designing 
Solutions  

Energy and Matter 
 ∙ Energy cannot be 
created or destroyed–
only moved between 

ELA/Literacy  
 
RST.11-12.1 
WHST.9-12.2 

MP.2 
HSN-Q.A.1 
HSN-Q.A.2 
HSN-Q.A.3 
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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 
nonstellar 
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 

an explanation that 
includes a description* 
of how astronomical 
evidence from 
numerous sources is 
used collectively to 
support the Big Bang 
theory, which states 
that the universe is 
expanding and that 
thus it was hotter and 
denser in the past, and 
that the entire visible 
universe emerged 
from a very tiny region 
and expanded.  
2 Evidence  
a Students identify and 
describe* the evidence 
to construct the 
explanation, including: 
i. The composition 
(hydrogen, helium and 
heavier elements) of 
stars; ii. The hydrogen-
helium ratio of stars 
and interstellar gases; 
iii. The redshift of the 
majority of galaxies 
and the redshift vs. 
distance relationship; 
and iv. The existence 
of cosmic background 
radiation. 
 b Students use a 

∙ 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.  
 
Connections to 
Nature of Science 
Science Models, 
Laws, 
Mechanisms, and 
Theories Explain 
Natural 
Phenomena  
∙ A scientific theory 
is a substantiated 

one place and another 
place, between objects 
and/or fields, or 
between systems.  
Connections to 
Engineering, 
Technology, and 
Applications of Science 
Interdependence of 
Science, Engineering, 
and Technology  
∙ Science and 
engineering 
complement each other 
in the cycle known as 
research and 
development (R&D). 
Many R&D projects may 
involve scientists, 
engineers, and others 
with wide ranges of 
expertise.  
 
Connections to Nature 
of Science Scientific 
Knowledge Assumes an 
Order and Consistency 
in Natural Systems  
∙ Scientific knowledge is 
based on the 
assumption that natural 
laws operate today as 

HSA-SSE.A.1 
HSA-CED.A.2 
HSA-CED.A.4 
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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) 

variety of valid and 
reliable sources for the 
evidence, which may 
include students’ own 
investigations, 
theories, simulations, 
and peer review. 
 c Students describe* 
the source of the 
evidence and the 
technology used to 
obtain that evidence.  
3 Reasoning  
a Students use 
reasoning to connect 
evidence, along with 
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, to 
construct the 
explanation for the 
early universe (the Big 
Bang theory). Students 
describe* the 
following chain of 
reasoning for their 
explanation: i. 
Redshifts indicate that 
an object is moving 
away from the 
observer, thus the 

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. 
 

they did in the past and 
they will continue to do 
so in the future.  
∙ Science assumes the 
universe is a vast single 
system in which basic 
laws are consistent. 
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observed redshift for 
most galaxies and the 
redshift vs. distance 
relationship is 
evidence that the 
universe is expanding. 
ii. The observed 
background cosmic 
radiation and the ratio 
of hydrogen to helium 
have been shown to 
be consistent with a 
universe that was very 
dense and hot a long 
time ago and that 
evolved through 
different stages as it 
expanded and cooled 
(e.g., the formation of 
nuclei from colliding 
protons and neutrons 
predicts the hydrogen-
helium ratio [numbers 
not expected from 
students], later 
formation of atoms 
from nuclei plus 
electrons, background 
radiation was a relic 
from that time). iii. An 
expanding universe 
must have been 
smaller in the past and 
can be extrapolated 
back in time to a tiny 
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size from which it 
expanded. 
 

ESS1.A: The Universe 
and Its Stars  
∙ 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 nonstellar 
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 

Articulating the 
explanation of 
phenomena  
a Students construct 
an explanation that 
includes a 
description* of how 
astronomical 
evidence from 
numerous sources is 
used collectively to 
support the Big Bang 
theory, which states 
that the universe is 
expanding and that 
thus it was hotter 
and denser in the 
past, and that the 
entire visible 
universe emerged 
from a very tiny 
region and 
expanded.  
2 Evidence 
 a Students identify 
and describe* the 
evidence to 
construct the 
explanation, 

Levels 1-6 Constructing 
Explanations and 
Designing Solutions  
∙ 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.  
 
Connections to 
Nature of Science 
Science Models, 
Laws, Mechanisms, 
and Theories Explain 
Natural Phenomena 
∙ A scientific theory 
is a substantiated 
explanation of some 

Energy and Matter 
Energy cannot be 
created or destroyed–
only moved between 
one place and another 
place, between objects 
and/or fields, or 
between systems. 
  
Connections to 
Engineering, 
Technology, 
and Applications of 
Science 
  
Interdependence of 
Science, Engineering, 
and Technology 
Science and engineering 
complement each other 
in the cycle known as 
research and 
development (R&D). 
Many R&D projects may 
involve scientists, 
engineers, and others 
with wide ranges of 
expertise. 
  

RST 11-12.1 
WHST 9-12.2 

MP.2 
HSN-Q.A.1 
HSN-Q.A.2 
HSN-Q.A.3 
HSA-SSE.A.1 
HSA-CED.A.2 
HSA-CED.A.4 
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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) 

including: i. The 
composition 
(hydrogen, helium 
and heavier 
elements) of stars; ii. 
The hydrogen-
helium ratio of stars 
and interstellar 
gases; iii. The 
redshift of the 
majority of galaxies 
and the redshift vs. 
distance 
relationship; and iv. 
The existence of 
cosmic background 
radiation.  
b Students use a 
variety of valid and 
reliable sources for 
the evidence, which 
may include 
students’ own 
investigations, 
theories, 
simulations, and 
peer review. 
 c Students 
describe* the source 
of the evidence and 
the technology used 
to obtain that 

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. 

Connections to Nature 
of Science Scientific 
Knowledge Assumes an 
Order and Consistency 
in Natural Systems 
Scientific knowledge is 
based on the 
assumption that natural 
laws operate today as 
they did in the past and 
they will continue to do 
so in the future. 
Science assumes the 
universe is a vast single 
system in which basic 
laws are consistent. 
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evidence. 
 3 Reasoning  
a Students use 
reasoning to 
connect evidence, 
along with 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, 
to construct the 
explanation for the 
early universe (the 
Big Bang theory). 
Students describe* 
the following chain 
of reasoning for 
their explanation: i. 
Redshifts indicate 
that an object is 
moving away from 
the observer, thus 
the observed 
redshift for most 
galaxies and the 
redshift vs. distance 
relationship is 
evidence that the 
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universe is 
expanding. ii. The 
observed 
background cosmic 
radiation and the 
ratio of hydrogen to 
helium have been 
shown to be 
consistent with a 
universe that was 
very dense and hot a 
long time ago and 
that evolved 
through different 
stages as it 
expanded and 
cooled (e.g., the 
formation of nuclei 
from colliding 
protons and 
neutrons predicts 
the hydrogen-
helium ratio 
[numbers not 
expected from 
students], later 
formation of atoms 
from nuclei plus 
electrons, 
background 
radiation was a relic 
from that time). iii. 
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An expanding 
universe must have 
been smaller in the 
past and can be 
extrapolated back in 
time to a tiny size 
from which it 
expanded. 
 

 

Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification statements with 

examples) 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 

 

Additional Resources: 

 

 

Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 
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3. Expanding prior knowledge through literature and observation 

4. Science Journals 

5. Compare and contrast 

6. Student driven instruction 

7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

 

“Dipsticks” (Informal Progress Monitoring Checks): 

 

 

 

Common Formative Post- Assessment (Followed by Data Team Analysis): 
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CROSS-CUTTING CONCEPTS - 

1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt 

questions about relationships and the factors that influence them.  

2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes 

multifaceted. A major activity of science is investigating and explaining causal relationships and the 

mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and 

used to predict and explain events in new contexts.  

3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at 

different measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity 

affect a system’s structure or performance.  

4. Systems and system models. Defining the system under study—specifying its boundaries and making 

explicit a model of that system—provides tools for understanding and testing ideas that are applicable 

throughout science and engineering. 

5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, 
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and within systems helps one understand the systems’ possibilities and limitations.  

6. Structure and function. The way in which an object or living thing is shaped and its substructure determine 

many of its properties and functions.  

7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of 

change or evolution of a system are critical elements of study. 
 

 

Science and Engineering Practices (Practices in BOLD should be focused on in this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 
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Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

  HS-ESS1-1 
Common Core State Standards Connections: 
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. (HS-
ESS1-1) 
Mathematics - 
MP.2 Reason abstractly and quantitatively. (HS-ESS1-
1) 
MP.4 Model with mathematics. (HS-ESS1-1) 
HSN-Q.A.1 Use units as a way to understand 
problems and to guide the solution of multi-step 
problems; choose and interpret units consistently in 
formulas; choose and interpret the scale and the origin 
in graphs and data displays. (HS-ESS1-1) 
HSN-Q.A.2 Define appropriate quantities for the 
purpose of descriptive modeling. (HS-ESS1-1) 
HSN-Q.A.3 Choose a level of accuracy appropriate 
to limitations on measurement when reporting 
quantities. (HS-ESS1-1) 
HSA-SSE.A.1 Interpret expressions that represent a 
quantity in terms of its context. (HS-ESS1-1) 
HSA-CED.A.2 Create equations in two or more 
variables to represent relationships between quantities; 
graph equations on coordinate axes with labels and 
scales. (HS-ESS1-1) 
HSA-CED.A.4 Rearrange formulas to highlight a 
quantity of interest, using the same reasoning as in 
solving equations. (HS-ESS1-1) 

HS-ESS1-2 
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Common Core State Standards Connections: 

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. (HS-ESS1-2) 

WHST.9-

12.2 

Write informative/explanatory texts, including 

the narration of historical events, scientific 

procedures/ experiments, or technical 

processes. (HS-ESS1-2) 

Mathematics - 

MP.2 Reason abstractly and quantitatively. (HS-

ESS1-2) 

HSN-

Q.A.1 

Use units as a way to understand problems 

and to guide the solution of multi-step 

problems; choose and interpret units 

consistently in formulas; choose and 

interpret the scale and the origin in graphs 

and data displays. (HS-ESS1-2) 

HSN-

Q.A.2 

Define appropriate quantities for the purpose 

of descriptive modeling. (HS-ESS1-2) 

HSN-

Q.A.3 

Choose a level of accuracy appropriate to 

limitations on measurement when reporting 

quantities. (HS-ESS1-2) 

HSA-

SSE.A.1 

Interpret expressions that represent a 

quantity in terms of its context. (HS-ESS1-2) 

HSA-

CED.A.2 

Create equations in two or more variables to 

represent relationships between quantities; 

graph equations on coordinate axes with 

labels and scales. (HS-ESS1-2) 

HSA-

CED.A.4 

Rearrange formulas to highlight a quantity of 

interest, using the same reasoning as in 

solving equations. (HS-ESS1-2) 

http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSA/SSE
http://www.corestandards.org/Math/Content/HSA/SSE
http://www.corestandards.org/Math/Content/HSA/SSE
http://www.corestandards.org/Math/Content/HSA/SSE
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
http://www.corestandards.org/Math/Content/HSA/CED
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