
 

West Haven Public Schools 

Unit Planning Organizer 

Subject – Honors Physics             Grade-   9-12     

Unit 1: Structure and Properties of Matter and Material Properties 

Pacing:  5 weeks  

Essential Question(s): 

Domain Bundle EQ: Why Don’t We Fall Through the Floor? 

How come I can walk on the lake in the winter but can’t walk on the same lake in the summer?  

 

Example Phenomena: 

Big Idea(s): 

Matter is made up atoms consisting of the sub-atomic particles of protons, neutrons, and electrons.   

The make-up of the sub-atomic particles characterize physical and chemical properties of matter.  

The periodic table organizes atoms based on their sub-atomic structure and can describe physical and chemical properties of matter. 

 

 



 

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

Standards)- Prioritize Performance Expectations 

Priority Standards 

HS-PS1-1. 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. [Clarification Statement: Examples of properties that could be predicted from patterns could include reactivity of metals, 

types of bonds formed, numbers of bonds formed, and reactions with oxygen.] [Assessment Boundary: Assessment is limited to main group 

elements. Assessment does not include quantitative understanding of ionization energy beyond relative trends.]  

HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of 

electrical forces between particles. [Clarification Statement: Emphasis is on understanding the strengths of forces between particles, not on 

naming specific intermolecular forces (such as dipole-dipole). Examples of particles could include ions, atoms, molecules, and networked 

materials (such as graphite). Examples of bulk properties of substances could include the melting point and boiling point, vapor pressure, and 

surface tension.] [Assessment Boundary: Assessment does not include Raoult’s law calculations of vapor pressure.]  

HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed 

materials.* [Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the functioning of the material. Examples 

could include why electrically conductive materials are often made of metal, flexible but durable materials are made up of long chained 

molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided 

molecular structures of specific designed materials.]  

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated 

with the motions of particles (objects) and energy associated with the relative position of particles (objects). [Clarification Statement: Examples 

of phenomena at the macroscopic scale could include the conversion of kinetic energy to thermal energy, the energy stored due to position of 

an object above the earth, and the energy stored between two electrically-charged plates. Examples of models could include diagrams, 

drawings, descriptions, and computer simulations.]  



 

 

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  
 
 

HS-PS1-1 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. 
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. 
∙ The periodic table 
orders elements 
horizontally by the 
number of protons in 
the atom’s nucleus and 
places those with similar 

Components of the 
model : From the given 
model, students 
identify and describe* 
the components of the 
model that are 
relevant for their 
predictions, 
including:Elements and 
their arrangement in 
the periodic table; A 
positively-charged 
nucleus composed of 
both protons and 
neutrons, surrounded 
by negatively-charged 
electrons; ;Electrons in 
the outermost energy 
level of atoms (i.e., 
valence electrons); and 
The number of protons 
in each element.  
Relationships:Students 
identify and describe* 
the following 

Bloom 
Level 1-
6 

PS1.A 
∙ Use a model to 
predict the 
relationships 
between systems or 
between components 
of a system. 

Patterns 

● Different patterns may 

be observed at each of 

the scales at which a 

system is studied and 

can provide evidence 

for causality in 

explanations of 

phenomena 

RST.9-10.7 

 
---- 

http://www.corestandards.org/ELA-Literacy/RH/9-10


 

chemical properties in 
columns. The repeating 
patterns of this table 
reflect patterns of outer 
electron states.    
 

relationships between 
components in the 
given model, 
including:The 
arrangement of the 
main groups of the 
periodic table reflects 
the patterns of 
outermost electrons; 
and Elements in the 
periodic table are 
arranged by the 
numbers of protons in 
atoms. 
Connections: Students 
use the periodic table 
to predict the patterns 
of behavior of the 
elements based on the 
attraction and 
repulsion between 
electrically charged 
particles and the 
patterns of outermost 
electrons that 
determine the typical 
reactivity of an atom. 
 Students predict the 
following patterns of 
properties: The 
number and types of 
bonds formed (i.e. 
ionic, covalent, 
metallic) by an 
element and between 
elements; The number 
and charges in stable 
ions that form from 



 

atoms in a group of 
the periodic table; The 
trend in reactivity and 
electronegativity of 
atoms down a group, 
and across a row in 
the periodic table, 
based on attractions 
of outermost (valence) 
electrons to the 
nucleus; and The 
relative sizes of atoms 
both across a row and 
down a group in the 
periodic table. 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 

 
SEP 

LIST NOT NUMBER  
 

CCC 

LIST NOT NUMBER 
 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

HS-PS1-3. Plan 
and conduct an 
investigation to gather 
evidence to compare 
the structure of 
substances at the bulk 
scale to infer the 
strength of electrical 
forces between 
particles. 
PS1.A: Structure and 
Properties of Matter  
∙ The structure and 
interactions of matter at 
the bulk scale are 

1 Identifying the 

phenomenon to be 

investigated a 

Students describe* 

the phenomenon 

under investigation, 

which includes the 

following idea: the 

relationship between 

the measurable 

properties (e.g., 

melting point, boiling 

point, vapor 

Blooms 
Levels 1-
6 

Planning and 
Carrying Out 
Investigations 
∙ Plan and conduct an 
investigation 
individually and 
collaboratively 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 

Patterns  
• Different patterns may 
be observed at each of 
the scales at which a 
system is studied and 
can provide evidence for 
causality in explanations 
of phenomena. 
 

ELA/Literacy - 

RST.11-

12.1WHST.9-

12.7  (HS-

PS1-3) 

WHST.11-

12.8(HS-PS1-

3) 

WHST.9-12.9 

(HS-PS1-3) 

HSN-Q.A. 



 

determined by electrical 
forces within and 
between atoms. 

pressure, surface 

tension) of a 

substance and the 

strength of the 

electrical forces 

between the 

particles of the 

substance.  

2 Identifying the 

evidence to answer 

this question a 

Students develop an 

investigation plan 

and describe* the 

data that will be 

collected and the 

evidence to be 

derived from the 

data, including bulk 

properties of a 

substance (e.g., 

melting point and 

boiling point, 

volatility, surface 

tension) that would 

allow inferences to 

be made about the 

strength of electrical 

forces between 

measurements and 
consider limitations 
on the precision of 
the data (e.g., 
number of trials, cost, 
risk, time) 



 

particles. b Students 

describe* why the 

data about bulk 

properties would 

provide information 

about strength of the 

electrical forces 

between the 

particles of the 

chosen substances, 

including the 

following 

descriptions*: i. The 

spacing of the 

particles of the 

chosen substances 

can change as a 

result of the 

experimental 

procedure even if 

the identity of the 

particles does not 

change (e.g., when 

water is boiled the 

molecules are still 

present but further 

apart). ii. Thermal 

(kinetic) energy has 

an effect on the 

ability of the 



 

electrical attraction 

between particles to 

keep the particles 

close together. Thus, 

as more energy is 

added to the system, 

the forces of 

attraction between 

the particles can no 

longer keep the 

particles close 

together. iii. The 

patterns of 

interactions between 

particles at the 

molecular scale are 

reflected in the 

patterns of behavior 

at the macroscopic 

scale.  

iv. Together, 

patterns observed at 

multiple scales can 

provide evidence of 

the causal 

relationships 

between the 

strength of the 

electrical forces 



 

between particles 

and the structure of 

substances at the 

bulk scale. 

 3 Planning for the 

investigation a In the 

investigation plan, 

students include: i. A 

rationale for the 

choice of substances 

to compare and a 

description* of the 

composition of those 

substances at the 

atomic molecular 

scale. ii. A 

description* of how 

the data will be 

collected, the 

number of trials, and 

the experimental set 

up and equipment 

required. b Students 

describe* how the 

data will be 

collected, the 

number of trials, the 

experimental set up, 

and the equipment 



 

required. 4 Collecting 

the data a Students 

collect and record 

data — quantitative 

and/or qualitative — 

on the bulk 

properties of 

substances. 5 

Refining the design a 

Students evaluate 

their investigation, 

including evaluation 

of: i. Assessing the 

accuracy and 

precision of the data 

collected, as well as 

the limitations of the 

investigation; and ii. 

The ability of the 

data to provide the 

evidence required. b 

If necessary, 

students refine the 

plan to produce 

more accurate, 

precise, and useful 

data. 

 



 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 

 
SEP 

LIST NOT NUMBER  
 

CCC 

LIST NOT NUMBER 
 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

HS-PS2-6.  

Communicate scientific 

and technical 

information about why 

the molecular-level 

structure is important 

in the functioning of 

designed materials.* 

 
PS2.B: Types of 
Interactions ∙ Attraction 
and repulsion between 
electric charges at the 
atomic scale explain the 
structure, properties, 
and transformations of 
matter, as well as the 
contact forces between 
material objects. 

Communication 
style and format 
a Students use at 
least two different 
formats (including 
oral, graphical, 
textual and 
mathematical) to 
communicate 
scientific and 
technical 
information, 
including fully 
describing* the 
structure, 
properties, and 
design of the 
chosen material(s). 
Students cite the 
origin of the 
information as 
appropriate. 
 
2 Connecting the 
DCIs and the CCCs 
a Students identify 
and communicate 

Blooms 
1-6 

Obtaining, 
Evaluating, and 
Communicating 
Information 
Communicate 
scientific and 
technical 
information (e.g., 
about the process 
of 
development and 
the design and 
performance 
of a proposed 
process or system) 
in multiple 
formats (including 
oral, graphical, 
textual and 
mathematical). 

Structure and 
Function 
Investigating or 
designing 
new systems or 
structures 
requires a detailed 
examination of the 
properties 
of different materials, 
the 
structures of different 
components, and 
connections of 
components 
to reveal its function 
and/or 
solve a problem. 

ELA/Literacy - 
RST.11-12. 
WHST.11-12.2  

HSN.Q.A.1  
HSN.Q.A.2  
HSN.Q.A.3   



 

the evidence for 
why molecular 
level structure is 
important in 
the functioning of 
designed materials, 
including: 
i. How the 
structure and 
properties of 
matter and the 
types of 
interactions of 
matter at the 
atomic scale 
determine the 
function of the 
chosen designed 
material(s); and 
ii. How the 
material’s 
properties make it 
suitable for use in 
its designed 
function. 
b Students 
explicitly identify 
the molecular 
structure of the 
chosen designed 
material(s) (using a 



 

representation 
appropriate to the 
specific type of 
communication — 
e.g., geometric 
shapes for 
drugs and 
receptors, ball and 
stick models for 
long-chained 
molecules). 
c Students 
describe* the 
intended function 
of the chosen 
designed 
material(s). 
d Students 
describe* the 
relationship 
between the 
material’s function 
and its 
macroscopic 
properties (e.g., 
material strength, 
conductivity, 
reactivity, state of 
matter, durability) 
and each of 
the following: 



 

i. Molecular level 
structure of the 
material; 
ii. Intermolecular 
forces and polarity 
of molecules; and 
iii. The ability of 
electrons to move 
relatively freely in 
metals. 
e Students 
describe* the 
effects that 
attractive and 
repulsive electrical 
forces between 
molecules 
have on the 
arrangement 
(structure) of the 
chosen designed 
material(s) of 
molecules (e.g., 
solids, liquids, 
gases, network 
solid, polymers). 
f Students 
describe* that, for 
all materials, 
electrostatic forces 
on the atomic and 



 

molecular scale 
results in contact 
forces (e.g., 
friction, normal 
forces, stickiness) 
on the macroscopic 
scale. 

Concepts(Need to 
Know) 

 

Skills(Able to Do) 
 

 

BLOOMS 

 
SEP 

LIST NOT NUMBER  
 

CCC 

LIST NOT NUMBER 
 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

HS-PS3-2. Develop 
and use models to 
illustrate that energy at 
the macroscopic scale 
can be accounted for as 
a combination of 
energy associated with 
the motions of particles 
(objects) and energy 
associated with the 
relative positions of 
particles (objects). 
PS3.A: Definitions of 

Energy 

●   

● At the macroscopic 

scale, energy manifests 

itself in multiple ways, 

such as in motion, 

sound, light, and thermal 

energy. 
● These relationships are 

  Developing and Using 

Models 

● Develop and use a 

model based on 

evidence to illustrate 

the relationships 

between systems or 

between components 

of a system. 

 

Energy and Matter 

● Energy cannot be 

created or destroyed—

only moves between one 

place and another place, 

between objects and/or 

fields, or between 

systems. 

 

SL.11-12.5 MP.2, 
MP.4 

http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12


 

better understood at the 

microscopic scale, at 

which all of the different 

manifestations of energy 

can be modeled as a 

combination of energy 

associated with the 

motion of particles and 

energy associated with 

the configuration 

(relative position of the 

particles). In some cases 

the relative position 

energy can be thought 

of as stored in fields 

(which mediate 

interactions between 

particles). This last 

concept includes 

radiation, a phenomenon 

in which energy stored in 

fields moves across 

space. 
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http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120


 

 

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

examples) 

 

 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 
NGSS http://www.nextgenscience.org/high-school-domains-model-course-2-physics 

 

Additional Resources: 

 

 

Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 

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): 

 

 

 

 

 

 

 

 

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, 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 
 

 

  



 

 

 

Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

  Common Core State Standards Connections: 

PS1-1 

ELA/Literacy - 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a 

table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-

1) 

 

 

PS1-3 

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-PS1-3) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-

generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on 

the subject, demonstrating understanding of the subject under investigation. (HS-PS1-3) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced 

searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and 

audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and 

overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

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. 

(HS-PS1-3) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

(HS-PS1-3) 

 

PS2-6 

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-PS2-6) 



 

WHST.11-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. (HS-PS2-6) 

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. 

(HS-PS2-6) 

HSN.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS2-6) 

HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

(HS-PS2-6) 

 

PS3-2 

ELA/Literacy - 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 

presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS3-2) 

Mathematics - 

MP.2 Reason abstractly and quantitatively. (HS-PS3-2) 

MP.4 Model with mathematics. (HS-PS3-2) 

 

 

 

 
 

 

 


