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Unit Name Start/End Unit Description / Overview Stage 1: Desired Results:
Understandings: (Big Ideas)

Stage 1: Desired Results: Essential
Questions

Standards

Science - Earth &
Space Science -
Unit #1

Unit 1: Meteorology, Chapter 17, The
Atmosphere: Structure and Temperature
Weather is the state of the atmosphere at a
particular place for a short period of time.
Climate is a general weather condition over
a long period of time.  Composition of
Earth's atmosphere and its major
components and Earth's relationship with the
sun.  Heating the Atmosphere  Temperature
Controls

Weather is the state of the atmosphere at a
particular place for a short period of time.
Climate is a generalization of the weather
conditions at a particular pace over a long
period of time. The major components of
weather and climate are air temperature,
humidity, cloudiness, precipitation, air
pressure, and wind.

How does weather differ from climate? Why
do seasonal changes occur? How are heat
and temperature related? What are the three
major mechanisms of heat transfer? How do
heating of land and water differ? Why do
some clouds reflect a portion of sunlight
back to space?

Pennsylvania Core Reading and Writing for
Science and Technical Subjects
PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.E. Analyze how the text
structures information or ideas into
categories or hierarchies, demonstrating
understanding of the information or ideas.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.G. 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.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. Cite specific textual
evidence to supp
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ort analysis of science and technical texts,
attending to important distinctions the author
makes and to any gaps or inconsistencies in
the account.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.G. 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.
CC.3.6.11-12.H. Draw evidence from
informational texts to support analysis,
reflection, and research.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B.2. Develop the topic
thoroughly by selecting the most significant
and relevant facts, extended definitions,
concrete details, quotations, or other
information and examples appropriate to the
audience�s knowledge of the topic.
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and univer





se.
Identify questions and concepts that guide
scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent and
logical with experimental conditions.
Interpret results of experimental research to
predict new information propose additional
investigable questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.C.2. Forms, Sources, Conversion, and
Transfer of Energy
S.11.C.2.1. Analyze energy sources and transfer
of energy, or conversion of energy.
S.11.C.2.1.1. Compare or analyze waves in the
electromagnetic spectrum (e.g., ultraviolet,
infrared, visible light, X-rays, microwaves) as
well as their properties, energy levels, and
motion.
S.11.C.2.2. Demonstrate that different ways of
obtaining, transforming, and distributing energy
have different environmental consequences.
S.11.D.2. Weather, Climate, and Atmospheric
Processes
S.11.D.2.1. Analyze how the transfer of energy
and substances between Earth's atmosphere and
its surface influences regional or global weather
or climate.
S.11.D.2.1.1. Describe how changes in
concentration of minor components (e.g., O2,
CO2, dust, pollution) in Earth's atmosphere may
be linked to climate change.
S.11.D.2.1.2. Compare the transmission,
reflection, absorption, and radiation of solar
energy to and by Earth's surface under different
environmental conditions (e.g., major volcanic
eruptions, greenhouse effect, reduction of ozone
layer, increased global cloud cover).
S.11.D.2.1.3. Explain weather patterns and
seasonal changes using the concepts of heat and
density



.
S.11.D.2.1.4. Analyze weather maps and
weather data (e.g., air masses, fronts,
temperature, air pressure, wind speed, wind
direction, precipitation) to predict regional
or global weather events.



Science - Earth &
Space Science -
Unit #10

Unit 10: Chapter 1- What is Earth Science,
This chapter will introduce Earth and Space
Science by discussing the four main sciences
that are identified as earth sciences. Also,
the scientific method will be covered, the
use of science tools, and lab safety.

Earth science involves the study of Earth
and its neighbors in the solar system. Earth
science is very interdisciplinary, involving
aspects of geology, chemistry, physics, and
biology.

What is the study of Earth science? How did
Earth and the solar system form? What are
the four major spheres into which earth is
divided? What defines the three main parts
of the solid Earth? What theory explains the
position of continents and the occurrence of
volcanoes and earthquakes? What lines on a
globe are used to indicate location? How do
topographic maps differ from other maps?
What is a hypothesis? What is a theory?

3.3.A Earth Structure Processes and Cycles
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

3.3.B Origin and Evolution of the Universe
S.11.D.1. Earth Features and Processes that
Change Earth and Its Resources
S.11.D.1.1. Explain and analyze the forces
in the lithosphere that continually shape
Earth.
S.11.D.1.3. Explain the significance and
contribution of water as a resource to living
things and the shaping of the land.
S.11.D.2. Weather, Climate, and
Atmospheric Processes
S.11.D.2.1. Analyze how the transfer of
energy and substances between Earth's
atmosphere a
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nd its surface influences regional or global
weather or climate.
S.11.D.3. Composition and Structure of the
Universe
S.11.D.3.1. Explain the composition,
structure, and origin of the universe.

Science - Earth &
Space Science -
Unit #11

Unit 11: Sculpturing Earth's Surface,
Chapter 5- Weathering, Soil, and Mass
Movements- Discusses weathering of Earth's
surface, erosion, soil and how it is made, and
mass movement of land.  Weathering  Soil 
Mass Movements

As fast as plate tectonics con create land,
weathering destroys it. The ultimate energy
source of weathering is the sun, though its
major agent is water, It could be said that the
first law of geology in that rocks gall
downhill. This occurs as mass movements,
which are driven by Earth's gravitational
attraction.

What is mechanical weathering? What is
chemical weathering? What factors affect
the rate of weathering? What are the major
components of soil? How does soil vary
with depth? What are the three common
types of soil? How do human activities
affect the rate of soil erosion? What is mass
movement? What factors trigger mass
movements? How do geologists classify
mass movements?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined perspective and
appropriate content.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as
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varied syntax to link the major sections of
the text, create cohesion, and clarify the
relationships between claim(s) and reasons,
between reasons and evidence, and between
claim(s) and counterclaims.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
3.3.P.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.1.1.3. Analyze features caused by the
interaction of processes that change Earth's
surface (e.g., wind and moving water help
break down rock into soil; plate movement,
earthquakes, and volcanic activity help cause
mountains and valleys to form; flowing
water and deposition of material help form
deltas).
S.11.D.1.2.2. Explain the impact of
obtaining and usin



g natural resources for the production of
energy and materials (e.g., resource renewal,
amount of pollution, deforestation).
S.11.D.1.3. Explain the significance and
contribution of water as a resource to living
things and the shaping of the land.
S.11.D.1.3.1. Explain the multiple functions
of different water systems in relation to
landforms (e.g., buffer zones, nurseries, food
production areas, habitat, water quality
control, biological indicators).
S.11.D.1.3.2. Explain relationships among
physical characteristics, vegetation,
topography, and flow as it relates to water
systems.

Science - Earth &
Space Science -
Unit #12

Unit 12- Chapter 6 Running Water and
Ground Water: Oceans contain 97.2 percent
of Earth's surface water, with most of the
rest in glaciers and groundwater.  Running
Water  The Work of Streams  Water Beneath
the Surface

The water cycle is a defining feature of
Earth's surface. The water cycle, involving
the evaporation, precipitation, stream runoff,
and ground infiltration of water, shapes and
changes continental surfaces.

What is the water cycle? What does it mean
to say Earth's water cycle is balanced? What
is the most important factor in determining
the power of a stream to erode and transport
material? How's do gradient and discharge
change between a stream's source and its
mouth? What is a stream's base level? How
do streams erode their channels and
transport sediment? How does stream
deposition occur? What are the two types of
stream valleys? What is the relationship
between a stream and a drainage basin?
Where is ground water and how does it
move? How do springs form? How and
where do most caverns form? What
landforms are common in an area of karst
topography?

CC.3.6.6-8.E. Use technology, including the
Internet, to produce and publish writing and
present the relationships between
information and ideas clearly and efficiently.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.
CC.3.6.6-8.B. Write informative/explanatory
texts, including the narration of historical
events, scientific procedures/ experiments,
or technical processes.
CC.3.6.6-8.B.4. Use precise language and
domain-specific vocabulary to inform about
or explain the topic.
S.11.D.1. Earth Features and Processes that
Change Earth and Its Resources
S.11.D.1.3. Explain the significance and
contribution of water as a resource to living
things and the shaping of the land.
S.11.D.1.3.1. Explain the multiple functions
of different water systems in relation to
landforms (e.g., buffer zones, nurseries, food
production areas, habitat, water quality
control, biological indicators).
S.11.D.1.3.2. Explain relationships among
physical characteristics, vegetation,
topography, and flow as it relates to water
systems.

Science - Earth &
Space Science -
Unit #2

Unit 2: Meteorology- Chapter 18- Moisture, Water plays a dominant role in atmospheric
processes, even t
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Clouds, and Precipitation; The change of
state of water within the atmosphere, how it
forms clouds, and forms of precipitation 
Water in the Atmosphere  Cloud Formation 
Cloud types and Precipitation

hough it is a tiny component of it. This is
partly due to water's unique ability to exist in
three states-solid, liquid, and vapor-at
Earth's surface. Clouds form from the
condensation of water vapor.

Which gas is most important for
understanding atmospheric processes? What
happens during change of state? How do
warm and cold air compare in their ability to
hold water vapor? What is relative
humidity? What happens to air when it is
compressed or allowed to expand? What are
the four mechanisms that can cause air to
rise? What conditions in air favor
condensation of water? How are clouds
classified? How are clouds and fogs similar
and different? What must happen to order
for precipitation to form? What controls the
type of precipitation that reaches Earth's
surface?

CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.G. 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.
CC.3.5.11-12.H. 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.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.5.11-12.J. By the end of grade 12, read
and comprehend science/technical texts in
the grades 11�12 text complexity band
independently and proficiently.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined



perspective and appropriate content.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.G. 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.
CC.3.6.11-12.H. Draw evidence from
informational texts to support analysis,
reflection, and research.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as varied syntax to link the
major sections of the text, create cohesion,
and clarify the relationships between
claim(s) and reasons, between reasons and
evidence, and between claim(s) and
counterclaims.
CC.3.6.11-12.A.5. Provide a concluding
statement or section that follows from or
supports the argument presented.
CC.3.6.11-12.B. Write
informative/explanatory texts, including the
narration of historical events, scientific
procedures/ experiments, or technical
processes.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).
3.3.B.A8

Compare a



nd contrast scientific theories.
Know that both direct and indirect
observations are used by scientists to study
the natural world and universe.
Identify questions and concepts that guide
scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent and
logical with experimental conditions.
Interpret results of experimental research to
predict new information propose additional
investigable questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.2.1. Analyze how the transfer of energy
and substances between Earth's atmosphere and
its surface influences regional or global weather
or climate.
S.11.D.2.1.1. Describe how changes in
concentration of minor components (e.g., O2,
CO2, dust, pollution) in Earth's atmosphere may
be linked to climate change.
S.11.D.2.1.2. Compare the transmission,
reflection, absorption, and radiation of solar
energy to and by Earth's surface under different
environmental conditions (e.g., major volcanic
eruptions, greenhouse effect, reduction of ozone
layer, increased global cloud cover).
S.11.D.2.1.3. Explain weather patterns and
seasonal changes using the concepts of heat and
density.

Science - Earth &
Space Science -
Unit #3

Unit 3: Chapter 19- Air Pressure and Wind,
The formatio

Weather is complicated and hard-to-predict
result of interactions between atmospheric
pressure, ocean temperatures, and land
conditions.

What happens to the mercury column of a
baromet

PA.CC.3.5.11-12. Reading Informational
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n of pressure centers and wind currents.
Discusses how pressure centers affect our
weather and what causes wind currents. 
Understanding Air Pressure  Pressure
Centers and Winds  Regional Wind Systems

er when air pressure changes? What is the
ultimate energy source for wind? How does
the Coriolis effect influence free-moving
objects? How do winds blow around
pressure cents in the Northern and Southern
Hemispheres? What are the air pressure
patterns within cyclones and anticyclones?
How does friction control net flow of air
around a cyclone and anticyclone? How
does the atmosphere attempt to balance the
unequal heating of Earth's surface? What
causes local winds? What happens when
unusually strong, warm ocean currents flow
long the coast of Ecuador and Peru? How is
a La Nina event triggered?

Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.G. 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.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.5.11-12.J. By the end of grade 12, read
and comprehend science/technical texts in
the grades 11�12 text complexity band
independently and proficiently.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined perspective and
appropriate content.



br/>CC.3.6.11-12.G. 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.
CC.3.6.11-12.B. Write
informative/explanatory texts, including the
narration of historical events, scientific
procedures/ experiments, or technical
processes.
CC.3.6.11-12.B.1. Introduce a topic and
organize complex ideas, concepts, and
information so that each new element builds
on that which precedes it to create a unified
whole; include formatting (e.g., headings),
graphics (e.g., figures, tables), and
multimedia when useful to aiding
comprehension.
CC.3.6.11-12.B.5. Provide a concluding
statement or section that follows from and
supports the information or explanation
provided (e.g., articulating implications or
the significance of the topic).
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scienti



fic argument.

S.11.D.2.1.2. Compare the transmission,
reflection, absorption, and radiation of solar
energy to and by Earth's surface under different
environmental conditions (e.g., major volcanic
eruptions, greenhouse effect, reduction of ozone
layer, increased global cloud cover).
S.11.D.2.1.3. Explain weather patterns and
seasonal changes using the concepts of heat and
density.
S.11.D.2.1.4. Analyze weather maps and weather
data (e.g., air masses, fronts, temperature, air
pressure, wind speed, wind direction,
precipitation) to predict regional or global
weather events.

Science - Earth &
Space Science -
Unit #4

Unit 4: Chapter 20- Weather Patterns and
Severe Storms, Air masses bring with them
some type of weather, from mild weather to
severe storms.  Air Masses  Fronts  Severe
Storms

Weather is a result of the movement of
different air masses. Storms result from
interactions between these air masses.

What is an air mass? What happens as an air
mass moves over an area? How are air
masses classified? Which air masses
influence much of the weather in North
America? What happens when two air
masses meet? What are the different kinds of
fronts? What is a middle-latitude cyclone?
What is a thunderstorm and what causes it to
form? What is a tornado and how does it
form? What is a hurricane and how does it
form?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.G. 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.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a process, phenomenon, or concept,
resolving conflicting information when
possible.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or i
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nformation presented in a text by
paraphrasing them in simpler but still
accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.B. Write
informative/explanatory texts, including the
narration of historical events, scientific
procedures/ experiments, or technical
processes.
CC.3.6.11-12.B.1. Introduce a topic and
organize complex ideas, concepts, and
information so that each new element builds
on that which precedes it to create a unified
whole; include formatting (e.g., headings),
graphics (e.g., figures, tables), and
multimedia when useful to aiding
comprehension.
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investiga



ble questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.2.1. Analyze how the transfer of energy
and substances between Earth's atmosphere and
its surface influences regional or global weather
or climate.
S.11.D.2.1.1. Describe how changes in
concentration of minor components (e.g., O2,
CO2, dust, pollution) in Earth's atmosphere may
be linked to climate change.
S.11.D.2.1.2. Compare the transmission,
reflection, absorption, and radiation of solar
energy to and by Earth's surface under different
environmental conditions (e.g., major volcanic
eruptions, greenhouse effect, reduction of ozone
layer, increased global cloud cover).
S.11.D.2.1.3. Explain weather patterns and
seasonal changes using the concepts of heat and
density.
S.11.D.2.1.4. Analyze weather maps and weather
data (e.g., air masses, fronts, temperature, air
pressure, wind speed, wind direction,
precipitation) to predict regional or global
weather events.

Science - Earth &
Space Science -
Unit #5

Unit 5: Chapter 2- Minerals, Discusses what
is matter,what make up matter, atoms, and
how atoms bond . Minerals and their
properties  Matter  Minerals  Properties of
Minerals

Earth is mostly made of rock (2/3 by weight,
5/6 by volume). These rocks are made of
minerals. There are more than 3800 different
named minerals, though most rock are make
of only a small number of these.

What is an element? What particles make up
an atom? What are isotopes? What are
compounds and why do they form? How do
chemical bonds differ? What are the five
characteristics of a mineral? What processes
result in the formation of minerals? How can
minerals be classified? What are some of the
major groups of minerals? What properties
can be used to identify minerals? What is the
Mohs scale? What are some distinctive
properties of minerals?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.G. Integrate and evaluate
multiple sources of information presented in
diverse formats and media (e.g., quantitative
data, video, multimedia) in or
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der to address a question or solve a problem.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
CC.3.6.11-12.H. Draw evidence from
informational texts to support analysis,
reflection, and research.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as varied syntax to link the
major sections of the text, create cohesion,
and clarify the relationships between
claim(s) and reasons, between reasons and
evidence, and between claim(s) and
counterclaims.
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of exp



erimental research to predict new
information propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

3.2.C.A3 Describe the three normal states of
matter in terms of energy particle motion and
phase transitions. Identify the three main types of
radioactive decay and compare their properties.
Describe the process of radioactive decay by
using nuclear equations and explain the concept
of half-life for an isotope. Compare and contrast
nuclear fission and nuclear fusion.
3.2.C.A1 Differentiate between physical
properties and chemical properties. Differentiate
between pure substances and mixtures;
differentiate between heterogeneous and
homogeneous mixtures. Explain the relationship
of an element's position on the periodic table to
its atomic number ionization energy
electro-negativity atomic size and classification
of elements. Use electro-negativity to explain the
difference between polar and nonpolar covalent
bonds.
3.2.B.A6

Compare and contrast scientific theories.
Know that both direct and indirect
observations are used by scientists to study
the natural world and universe.
Identify questions and concepts that guide
scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent and
logical with experimental conditions.
Interpret results of experimental research to
predict new information propose additional
investigable questions or advance a solution.
Communicate and defend a scientific
argument.

3.2.C.A2 Compare the electron configurations for
the firs



t twenty elements of the periodic table.
Relate the position of an element on the
periodic table to its electron configuration
and compare its reactivity to the reactivity of
other elements in the table. Explain how
atoms combine to form compounds through
both ionic and covalent bonding. Predict
chemical formulas based on the number of
valence electrons. Draw Lewis dot structures
for simple molecules and ionic compounds.
Predict the chemical formulas for simple
ionic and molecular compounds. Use the
mole concept to determine number of
particles and molar mass for elements and
compounds. Determine percent
compositions empirical formulas and
molecular formulas
S.11.C.1.1. Explain the relationship between
the structure and properties of matter.
S.11.C.1.1.1. Explain that matter is made of
particles called atoms and that atoms are
composed of even smaller particles (e.g.,
protons, neutrons, electrons).
S.11.C.1.1.3. Explain the formation of
compounds (ionic and covalent) and their
resulting properties using bonding theories.
S.11.C.1.1.4. Explain how the relationships
of chemical properties of elements are
represented in the repeating patterns within
the periodic table.

Science - Earth &
Space Science -
Unit #6

Unit 6: Chapter 3- Rocks, Discusses the rock
cycle and the 3 types of rocks  Rock Cycle 
Igneous Rocks  Sedimentary Rocks 
Metamorphic Rocks  Rock Lab Identifying
rocks

Rocks are solid mixtures of one or more
minerals. The study of igneous, sedimentary,
and metamorphic rocks is the foundation of
geology.

What is a rock? What are the three major
types of rocks/ How do igneous,
sedimentary, and metamorphic rocks differ?
What is the rock cycle? What powers the
rock cycle? How are intrusive and extrusive
igneous rocks alike and different? How does
the rate of cooling affect an igneous rock's
texture? How are igneous rocks classified
according to composition? What are the
major processes involved in the formation of
sedimentary rocks? What are clastic
sedimentary rocks? What are chemical
sedimentary rocks? How is contact
metamorphism different from regio

CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.F. Analyze the author�s
purpose in providing an explanation,
describing a procedure, or discussing an
experiment in a text, identifying important
issues that remain unresolved.
CC.3.5.11-12.I. Synthesize information from
a range of sources (e.g., texts, experiments,
simulations) into a coherent understanding
of a pr
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nal metamorphism? What are the three
agents of metamorphism, and what kinds of
changes does each cause? What are foliated
metamorphic rocks, and how do they form?
How are metamorphic rocks classified?

ocess, phenomenon, or concept, resolving
conflicting information when possible.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.5.11-12.C. Follow precisely a complex
multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks; analyze the
specific results based on explanations in the
text.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined perspective and
appropriate content.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context as
well as to the expertise of likely readers.
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
preci



sion in making valid measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent and
logical with experimental conditions.
Interpret results of experimental research to
predict new information propose additional
investigable questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.1.1.1. Classify and describe major types
of rocks (i.e., igneous - granite, basalt, obsidian,
pumice; sedimentary - limestone, sandstone,
shale, coal; and metamorphic - slate, quartzite,
marble, gneiss) and minerals (e.g., quartz, calcite,
dolomite, clay, feldspar, mica, halite, pyrite) by
their origin and formation.

Science - Earth &
Space Science -
Unit #7

Unit 7: Astronomy, Chapter 22- Origin of
Modern Astronomy, Discusses the history of
astronomy, our solar system, and universe 
Early Astronomy  Earth-Moon-Sun System 
Earth's Moon

Satellites, moons, planets, and stars travel
along predictable paths that are determined
by the mass of the objects and the laws of
gravity.

How does the geocentric model of the solar
system differ from the heliocentric model/
What were the accomplishments of early
astronomers? In what ways does Earth
move? What causes the phases of the moon?
Why are eclipses relatively rare events?
What processes created surface features on
the moon? How id the moon form?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.D. Determine the meaning of
symbols, key terms, and other
domain-specific words and phrases as they
are used in a specific scientific or technical
context relevant to grades 11�12 texts and
topics.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate
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terms.
CC.3.6.11-12.E. Use technology, including
the Internet, to produce, publish, and update
individual or shared writing products in
response to ongoing feedback, including
new arguments or information.
CC.3.6.11-12.A.3. Use words, phrases, and
clauses as well as varied syntax to link the
major sections of the text, create cohesion,
and clarify the relationships between
claim(s) and reasons, between reasons and
evidence, and between claim(s) and
counterclaims.
3.3.B Origin and Evolution of the Universe
3.3.B.B3

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.3.1. Explain the composition,
structure, and origin of the universe.
S.11.D.3.1.1. Describe planetary motion and
the physical laws that explain planetary
motion.
S.11.D.3.1.3. Explain the current scientific
theories of the origin of the solar system and
universe (e.g., big bang theory, solar nebular
theory, stellar evolution).



Science - Earth &
Space Science -
Unit #8

Unit 8: Chapter 23- Touring Our Solar
System, This chapter will be touring our
solar system and discussing the Terrestrial
planets (Mercury, Venus, Earth, and Mars)
along with the Jovian planets (gas giants,
Jupiter, Saturn, Uranus, and Neptune).  The
Solar System  The Terrestrial Planets  The
outer Planets  Minor Members of the Solar
System

Earth is part of a solar system, which
consists of the sun, eight planets and their
moons, three dwarf planets, asteroids,
meteoroids, and comets.

How do terrestrial planets differ from Jovian
planets? How did the solar system form?
What are the distinguishing characteristics
of each terrestrial planet? What
characteristics distinguish each outer planet?
Why is Pluto not considered a planet?
Where are most asteroids located? What is
the structure of a comet? What is the origin
of most meteoroids?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
CC.3.6.11-12.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
3.3.B Origin and Evolution of the Universe
3.3.B.B3

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of exp
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erimental research to predict new
information propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.3.1. Explain the composition, structure,
and origin of the universe.
S.11.D.3.1.1. Describe planetary motion and the
physical laws that explain planetary motion.
S.11.D.3.1.2. Describe the structure, formation,
and life cycle of stars.
S.11.D.3.1.3. Explain the current scientific
theories of the origin of the solar system and
universe (e.g., big bang theory, solar nebular
theory, stellar evolution).

Science - Earth &
Space Science -
Unit #9

Unit 12, Sculpturing Earth's Surface,
Chapter 6- Running Water and
Groundwater- Discusses fresh water and
where it is found on Earth. How surface
water sculptures Earth surface and the
importance of groundwater.  Running Water 
The Work of Streams  Water Beneath the
Surface

The water cycle is a defining feature of
Earth's surface. The water cycle, involving
the evaporation, precipitation,stream runoff,
and ground infiltration of water, shapes and
changes continental surfaces.

What is the water cycle? What is the most
important factor in determining the power of
a stream to erode and transport material?
How do gradient and discharge change
between a stream's source and its mouth?
How do streams erode their channels and
transport sediment? How does stream
deposition occur? Where is ground water
and how does it move? How do spring
channels form? What are some
environmental threats to groundwater
supplies? How and where do most caverns
form? What landforms are common in an
area of karst topography?

PA.CC.3.5.11-12. Reading Informational
Text: Students read, understand, and respond
to informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus on
textual evidence.
CC.3.5.11-12.A. 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.
CC.3.5.11-12.B. Determine the central ideas
or conclusions of a text; summarize complex
concepts, processes, or information
presented in a text by paraphrasing them in
simpler but still accurate terms.
PA.CC.3.6.11-12. Writing: Students write
for different purposes and audiences.
Students write clear and focused text to
convey a well-defined perspective and
appropriate content.
CC.3.6.11-12.B.4. Use precise language,
domain-specific vocabulary and techniques
such as metaphor, simile, and analogy to
manage the complexity of the topic; convey
a knowledgeable stance in a style that
responds to the discipline and context
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as well as to the expertise of likely readers.
3.3.B.A8

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natural world and universe.
Identify questions and concepts that
guide scientific investigations.
Formulate and revise explanations and
models using logic and evidence.
Recognize and analyze alternative
explanations and models.
Explain the importance of accuracy and
precision in making valid
measurements.
Examine the status of existing theories.
Evaluate experimental information for
relevance and adherence to science
processes.
Judge that conclusions are consistent
and logical with experimental
conditions.
Interpret results of experimental
research to predict new information
propose additional investigable
questions or advance a solution.
Communicate and defend a scientific
argument.

S.11.D.1.1. Explain and analyze the forces
in the lithosphere that continually shape
Earth.
S.11.D.1.1.2. Explain the processes that take
place at plate boundaries and how these
processes continue to shape Earth (e.g.,
volcanic activity, earthquakes, mountain
building, mid-ocean ridges, deep-sea
trenches, new land being formed).
S.11.D.1.1.3. Analyze features caused by the
interaction of processes that change Earth's
surface (e.g., wind and moving water help
break down rock into soil; plate movement,
earthquakes, and volcanic activity help cause
mountains and valleys to form; flowing
water and deposition of material help form
deltas).
S.11.D.1.2. Analyze how human-made
systems impact the management and
distribution of natural resources.
S.11.D.1.3. Explain the significance and
contribution of



water as a resource to living things and the
shaping of the land.
S.11.D.1.3.1. Explain the multiple functions
of different water systems in relation to
landforms (e.g., buffer zones, nurseries, food
production areas, habitat, water quality
control, biological indicators).
S.11.D.1.3.2. Explain relationships among
physical characteristics, vegetation,
topography, and flow as it relates to water
systems.
S.11.D.1.3.3. Explain factors (e.g., nutrient
loading, turbidity, rate of flow, rate of
deposition, biological diversity) that affect
water quality and flow through a water
system.


