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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 - Grade 7
- Unit #1

In this unit students will learn basic lab
procedures and lab equipment involved in a
middle science lab. Students will also learn
procedures and techniques that scientist use
to investigate the world around them.

Scientist use many skills to investigate the
natural world around them.

What are the proper uses of common lab
equipment? What are the necessary steps to
maintain safety in the lab? What are the
main process skills that scientist use to do
science? How are the six steps to the
scientific method used to solve scientific
questions? What are the components
necessary to preform a valid experiment?
What is the difference between an
observation and an inference? What is the
difference between a scientific law and
theory?

S.7.A.1.1. Explain, interpret, and apply
scientific, environmental, or technological
knowledge presented in a variety of formats
(visuals, scenarios, graphs).
S.7.A.1.1.1. Distinguish between a scientific
theory and a general opinion, explaining
how a theory is supported with evidence.
S.7.A.1.1.2. Develop questions that can be
answered through scientific inquiry and/or
technological design.
S.7.A.1.1.3. Use evidence such as
observations or experimental results to
support inferences.
S.7.A.1.1.4. Use evidence to develop
descriptions, explanations, and models.
S.7.A.1.2. Identify and explain the impacts
of applying scientific, environmental, or
technological knowledge to address
solutions to practical problems.
S.7.A.1.2.1. Describe the positive and
negative effects (both intended and
unintended) of scientific results or
technological developments.
S.7.A.2.1.1. Use evidence from
investigations to clearly describe
relationships and communicate and support
conclusions.
S.7.A.2.1.2. Identify a design flaw in a
simple technological system and devise
possible working solutions.
S.7.A.2.2.1. Describe the safe and
appropriate use of instruments and scales to
accurately and safely make measurements
under a variety of conditions.
S.7.A.2.2.2. Apply measurement systems to
record a
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nd interpret observations under a variety of
conditions.
S.7.A.2.2.3. Describe ways technology is
used to enhance scientific study and/or
human life.
S.7.A.3.1.3. Distinguish between system
inputs, system processes, system outputs,
and system feedback.
S.7.A.3.1.4. Identify examples of open- and
closed-looped systems.
S.7.A.3.2. Apply knowledge of models to
make predictions, draw inferences, or
explain technological concepts.
S.7.A.3.2.1. Make inferences based on
scientific models (e.g., charts, graphs,
diagrams).
S.7.A.3.2.2. Describe how engineers use
models to develop new and improved
technologies to improve scientific study
and/or human life.
S.8.A.1.1.2. Explain how certain questions
can be answered through scientific inquiry
and/or technological design.
S.8.A.1.1.3. Use evidence, such as
observations or experimental results, to
support inferences about a relationship.
S.8.A.1.1.4. Develop descriptions,
explanations, predictions, and models using
evidence.
S.8.A.1.2.3. Describe fundamental scientific
or technological concepts that could solve
practical problems (e.g., Newton's laws of
motion, Mendelian genetics).
S.8.A.2.1.1. Use evidence, observations, or a
variety of scales (e.g., mass, distance,
volume, temperature) to describe
relationships.
S.8.A.2.1.2. Use space/time relationships,
define concepts operationally, raise testable
questions, or formulate hypotheses.
S.8.A.2.1.3. Design a controlled experiment
by specifying how the independent variables
will be manipulated, how the dependent
variable will be measured, and which
variables will be held constant.
S.8.A.2.1.4. Interpret data/observations;
develop relationships among variables based
on data/observations to design models as
solutions.
S.8.A.2.1.5. Use evidence from
investigations to clearly communicate and
support conclusions.
S.8.A.2.2.1. Describe the appropriate use of
instruments and scales to accurately and
safely measure time, mass



, distance, volume, or temperature under a
variety of conditions.
S.8.A.2.2.2. Apply appropriate measurement
systems (e.g., time, mass, distance, volume,
temperature) to record and interpret
observations under varying conditions.
S.8.A.2.2.3. Describe ways technology (e.g.,
microscope, telescope, micrometer,
hydraulics, barometer) extends and enhances
human abilities for specific purposes.

Science - Grade 7
- Unit #2

Precise and accurate measurements are
essential to obtaining accurate data and
results in scientific experimentation.

How do scientists make precise and accurate
measurements in experimentation?

How do you make precise measurements in
length? What are the appropriate tools an
units for measuring length? How do you
make precise measurements in mass? What
are the appropriate tools and units for
measuring mass? How do make precise
measurements of volume? What are the
appropriate tools and units for measuring
volume? How do you make precise
measurements of temperature? What are the
appropriate tools and units for measuring
temperature? What measurements are
needed to calculate density? How do you
make accurate conversions in the SI system
of measurement? How do scientist interpret
and communicate their data?

S.7.A.2.1.1. Use evidence from
investigations to clearly describe
relationships and communicate and support
conclusions.
S.7.A.2.2.1. Describe the safe and
appropriate use of instruments and scales to
accurately and safely make measurements
under a variety of conditions.
S.8.A.1.3.1. Use ratio to describe change
(e.g., percents, parts per million, grams per
cubic centimeter, mechanical advantage).
S.8.A.2.1.1. Use evidence, observations, or a
variety of scales (e.g., mass, distance,
volume, temperature) to describe
relationships.
S.8.A.3.2.2. Describe how engineers use
models to develop new and improved
technologies to solve problems.

Science - Grade 7
- Unit #3

The water cycle is an important part of the
environment. Many natural and manmade
processes may effect its quality.

How is water an essential part of the
environment?

What processes are involved in the water
cycle? What is a watershed? What are the
main watersheds in Pennsylvania? What are
the major characteristics of a stream or
river? Why is the  Susquehanna River such a
valuable natural resource?  What effect does
acid rain have on the environment? What are
some sources of contamination to a water
system? What is acid mine drainage and
how does it effect water quality? What is
Marcellus Shale drilling and what effects
might it have on water sources? What are the
major characteristics of wetlands? What are
the functions of wetlands? Why is it
valuable to maintain or replace wetland

4.3.7.B Explain the distribution and
management of natural resources.

Differentiate between resource uses:
conservation preservation and
exploitation.

4.2.7.C Use appropriate tools and techniques
to analyze a freshwater environment.

Interpret physical chemical and
biological data as a means of assessing
the environmental quality of a
freshwater environment.
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.2.7.A Explain how water enters moves
through and leaves a watershed.

Explain the concept of stream order.
Describe factors that affect the flow and
water quality within a watershed.

S.7.B.3.1.2. Identify the major biomes
(terrestrial and aquatic) and describe their
characteristic biotic and abiotic factors.
S.8.A.1.3.1. Use ratio to describe change
(e.g., percents, parts per million, grams per
cubic centimeter, mechanical advantage).
S.8.A.1.3.2. Use evidence, observations, or
explanations to make inferences about
change in systems over time (e.g., carrying
capacity, succession, population dynamics,
loss of mass in chemical reactions, indicator
fossils in geologic time scale) and the
variables affecting these changes.
CC.3.6.6-8.A. Write arguments focused on
discipline-specific content.
CC.3.6.6-8.B. Write informative/explanatory
texts, including the narration of historical
events, scientific procedures/ experiments,
or technical processes.

Science - Grade 7
- Unit #4

Many components living and nonliving
interact to maintain balance in an ecosystem.
 

How do nonliving and living components of
environment interact to keep an ecosystem
in balance?  

What needs are met by an organisms
environment? What are the two parts of an
organisms habitat with which it interacts?
What are the levels of organization within an
ecosystem? How do ecologists determine the
size of a population? What causes a
population to change in size? What factors
limit population growth? How do animals
adapt to help survive? What are the major
ways in which organism in an ecosystem
interact? What are the three types of
symbiotic relationships? How do primary
and secondary successions differ? What
effect do invasive species have on an
environment? What effect does the
reintroduction of species have on an
ecosystem? What energy role do organism
play in an ecosystem? How does energy
move through an ecosystem? How much
energy is avail

3.1.7.A1 Describe the similarities and
differences of physical characteristics in
diverse organisms.
3.1.7.A2 Describes how organisms obtain
and use energy throughout their lives.
3.1.7.A3 Explain why the life cycles of
different organisms have varied lengths.
3.1.7.A6 Identify the levels of organization
from cell to organism.
3.1.7.A8 Models - Apply the appropriate
models to show interactions among
organisms in an environment.
3.1.8.C1 Explain how reproductive success
coupled with advantageous traits over many
generations contributes to natural selection.
4.1.7.C Explain the flow of energy within an
ecosystem.

Compare and contrast the flow of
energy between organisms in different
habitats.
Explain the concept of trophic levels.
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able at each level? What are the six major
biomes found on Earth? What are the factors
which determine the type of biome found in
an area? What do freshwater and saltwater
ecosystems include?      

l>
4.1.7.A Describe the relationships between
biotic and abiotic components of an
ecosystem.

Compare and contrast different biomes
and their characteristics.
Describe symbiotic and predator/prey
relationships.

4.5.7.D Describe the wastes derived from
using resources how the waste is managed
and the potential impact on the environment.
4.5.8.D Compare and contrast waste
generated from various sources of energy.
4.3.7.B Explain the distribution and
management of natural resources.

Differentiate between resource uses:
conservation preservation and
exploitation.

S.8.A.1.2.4. Explain society's standard of
living in terms of technological
advancements and how these advancements
impact on agriculture (e.g., transportation,
processing, production, storage).
S.8.A.1.3.3. Examine systems changing over
time, identifying the possible variables
causing this change, and drawing inferences
about how these variables affect this change.
S.8.A.1.3.4. Given a scenario, explain how a
dynamically changing environment provides
for the sustainability of living systems.
S.8.A.3.1.1. Describe a system (e.g.,
watershed, circulatory system, heating
system, agricultural system) as a group of
related parts with specific roles that work
together to achieve an observed result.
S.8.A.3.1.2. Explain the concept of order in
a system [e.g., (first to last: manufacturing
steps, trophic levels); (simple to complex:
cell, tissue, organ, organ system)].
S.8.A.3.1.3. Distinguish among system
inputs, system processes, system outputs,
and feedback (e.g., physical, ecological,
biological, informational).
S.8.A.3.1.4. Distinguish between open loop
(e.g., energy flow, food web) and closed
loop (e.g., materials in the nitrogen and



carbon cycles, closed-switch) systems.
S.8.A.3.2.1. Describe how scientists use
models to explore relationships in natural
systems (e.g., an ecosystem, river system,
the solar system).
S.8.A.3.2.3. Given a model showing simple
cause-and- effect relationships in a natural
system, predict results that can be used to
test the assumptions in the model (e.g.,
photosynthesis, water cycle, diffusion,
infiltration).
S.8.A.3.3.2. Describe repeating structure
patterns in nature (e.g., veins in a leaf, tree
rings, crystals, water waves) or periodic
patterns (e.g., daily, monthly, annually).
S.8.B.3.1.1. Explain the flow of energy
through an ecosystem (e.g., food chains,
food webs).
S.8.B.3.1.3. Explain relationships among
organisms (e.g., producers/consumers,
predator/prey) in an ecosystem.
S.8.B.3.2.1. Use evidence to explain factors
that affect changes in populations (e.g.,
deforestation, disease, land use, natural
disaster, invasive species).
S.8.B.3.2.2. Use evidence to explain how
diversity affects the ecological integrity of
natural systems.
S.8.B.3.2.3. Describe the response of
organisms to environmental changes (e.g.,
changes in climate, hibernation, migration,
coloration) and how those changes affect
survival.
S.8.B.3.3.1. Explain how human activities
may affect local, regional, and global
environments.
S.8.B.3.3.2. Explain how renewable and
nonrenewable resources provide for human
needs (i.e., energy, food, water, clothing,
and shelter).
S.8.B.3.3.3. Describe how waste
management affects the environment (e.g.,
recycling, composting, landfills,
incineration, sewage treatment).
S.8.B.3.3.4. Explain the long-term effects of
using integrated pest management (e.g.,
herbicides, natural predators, biogenetics) on
the environment.



Science - Grade 7
- Unit #5

Cells obtain energy through the of process of
photosynthesis and respiration, which are
carried out by chloroplast and mitochondria.
 

Cells obtain energy through the of process of
photosynthesis and respiration, which are
carried out by chloroplast and mitochondria.
 

What are elements and compounds? What
are cells? How did the invention of the
microscope contribute to knowledge of
living things? What is the cell theory? How
is water important to the functions of cells?
What role do the cell wall and the cell
membrane play in the cell? What are the
functions of organelles? How are cells
organized in many celled organisms? How
do most small molecules cross the cell
membrane? Why is osmosis important to
cells? What is the difference between
passive and active transport? How does the
sun supply living things with the energy they
need? What happens during the process of
photosynthesis? What occurs during
respiration? What is fermentation? What
events take place during the three stages of
the cell cycle? How does the structure of
DNA help account for the way DNA copies
itself?  

3.1.7.A4 Explain how cells arise from
pre-existing cells.
3.1.7.A1 Describe the similarities and
differences of physical characteristics in
diverse organisms.
3.1.7.A2 Describes how organisms obtain
and use energy throughout their lives.
3.1.7.A5 Explain how the cell is the basic
structural and functional unit of living
things.
3.1.7.A7 Compare life processes (e.g.
growth digestion) at the organism level with
life processes at the cellular level.
3.1.7.A6 Identify the levels of organization
from cell to organism.
S.8.B.1.1.4. Identify the levels of
organization from cell to organism and
describe how specific structures (parts),
which underlie larger systems, enable the
system to function as a whole.

Science - Grade 7
- Unit #6

Organisms have unique characteristics and
traits which are passed from parents to their
offspring.

How are traits passed from parents to their
offspring?  

What controls the inheritance of traits in an
organism? What is probability and how dies
it help explain the results of genetic crosses?
What is meant by genotype and phenotype?
What is codominance? What events occur
during meiosis? What is the relationship
between chromosomes and genes? How can
mutations effect an organism? What two
major causes of genetic disorders in
humans? What are three ways of producing
organism with desired traits?  

3.1.8.A8 Change and Constancy - Explain
mechanisms organisms use to adapt to their
environment.
3.1.7.B4 Describe how selective breeding
and biotechnology can alter the genetic
composition of organisms.
3.1.7.B1 Explain how genetic instructions
influence inherited traits. Identify Mendelian
patterns of inheritance.
3.1.7.B5 Patterns - Compare and contrast
observable patterns in the physical
characteristics across families strains and
species.
3.1.7.C2 Explain why the extinction of a
species may occur when the environment
changes. Explain that mutations can alter a
gene and are the original source of new
variations in a population.
3.4.7.A1 Explain how technology is closely
linked to creativity which has resulted in
innovation and invention.
3.4.7.A3 Explain how knowledge gained
from other fi
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elds of study has a direct effect on the
development of technological products and
systems.
4.5.7.D Describe the wastes derived from
using resources how the waste is managed
and the potential impact on the environment.
S.8.A.1.2.2. Identify environmental issues
and explain their potential long-term health
effects (e.g., pollution, pest controls,
vaccinations).
S.8.A.3.1.5. Explain how components of
natural and human-made systems play
different roles in a working system.
S.8.B.1.1.1. Describe the structures of living
things that help them function effectively in
specific ways (e.g., adaptations,
characteristics).
S.8.B.2.1.1. Explain how inherited structures
or behaviors help organisms survive and
reproduce in different environments.
S.8.B.2.1.3. Explain that mutations can alter
a gene and are the original source of new
variations.
S.8.B.2.1.5. Explain that adaptations are
developed over long periods of time and are
passed from one generation to another.
PA.CC.3.5.6-8. 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.
PA.CC.3.6.6-8. Writing: Students write for
different purposes and audiences. Students
write clear and focused text to convey a
well-defined perspective and appropriate
content.

Science - Grade 7
- Unit #7

Organisms can be classified based on their
characteristics.

How are organisms classified? Why do scientists organize living things into
groups? What do levels of
classification indicate about the relationship
between organisms? What binomial n

3.1.7.A1 Describe the similarities and
differences of physical characteristics in
diverse organisms.
3.1.7.A5 Explain how the cell is the basic
structural and functional unit of living
things.
3.1.7.A6 Identify the levels of organization
from cell to organism.
3.1.7.B2 Compare sexual reproduction with
a
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omeclature? What is the classification of
human being? What are some key
characteristics of viruses, bacteria, and
fungi? What are some key characteristics of
protist? How does the structure of a plant
allow it to grow and reproduce? How are
animal bodies typically organized? What are
the four functions of an animal? What is
symmetry? What can you infer about an
animal based on its symmetry?   

sexual reproduction.
S.8.A.1.1. Explain, interpret, and apply
scientific, environmental, or technological
knowledge presented in a variety of formats
(e.g., visuals, scenarios, graphs).
S.8.B.1.1.1. Describe the structures of living
things that help them function effectively in
specific ways (e.g., adaptations,
characteristics).
S.8.B.1.1.2. Compare similarities and
differences in internal structures of
organisms (e.g., invertebrate/vertebrate,
vascular/nonvascular, single-celled/
multi-celled) and external structures (e.g.,
appendages, body segments, type of
covering, size, shape).
S.8.B.1.1.3. Apply knowledge of
characteristic structures to identify or
categorize organisms (i.e., plants, animals,
fungi, bacteria, and protista).
S.8.B.1.1.4. Identify the levels of
organization from cell to organism and
describe how specific structures (parts),
which underlie larger systems, enable the
system to function as a whole.
S.8.B.2.1.1. Explain how inherited structures
or behaviors help organisms survive and
reproduce in different environments.
S.8.B.2.1.2. Explain how different
adaptations in individuals of the same
species may affect survivability or
reproduction success.
S.8.B.2.1.3. Explain that mutations can alter
a gene and are the original source of new
variations.
S.8.B.2.1.4. Describe how selective breeding
or biotechnology can change the genetic
makeup of organisms.
S.8.B.2.1.5. Explain that adaptations are
developed over long periods of time and are
passed from one generation to another.
S.8.B.2.2.1. Identify and explain differences
between inherited and acquired traits.
S.8.B.2.2.2. Recognize that the gene is the
basic unit of inheritance, that there are
dominant and recessive genes, and that traits
are inherited.
PA.CC.3.5.6-8. Reading Informational Text:
Students read, understand, and respond to
informational text � with emphasis on
comprehension, making connections among
ideas and between texts with focus o



n textual evidence.
PA.CC.3.6.6-8. Writing: Students write for
different purposes and audiences. Students
write clear and focused text to convey a
well-defined perspective and appropriate
content.

Science - Grade 7
- Unit #8

Invertebrates share similar characteristics
but differ in certain characteristics.  

How does the structure of an invertebrate
help them function in their environment?  

What are the main characteristics of
sponges? What the three main phyla worms?
What are characteristics of each phylum of
worms? What are the main characteristics of
mollusks? What are the major groups of
mollusks and how do they differ? What are
the four major groups of arthropods and
what are the characteristics? How do
crustaceans, arachnids, and centipedes and
millipedes differ? What are the main
characteristics of insects?                      
What are the two types of metamorphosis
that insects undergo? What important roles
do insects play in their environment? What
are some ways to control insect pests? What
are the main characteristics of echinoderms?
What are the major groups of echinoderms?  

4.5.7.B Describe the impact of pests in
different geographic locations and
techniques used to manage those pests.

Identify introduced species that are
classified as pests in their new
environments.
Research integrated pest management
practices.

4.5.7.C Explain how human actions affect
the health of the environment.

Identify residential and industrial
sources of pollution and their effects on
environmental health.

4.5.7.A Describe how the development of
civilization affects the use of natural
resources.

Compare and contrast how people use
natural resources in sustainable and
non-sustainable ways throughout the
world.

4.5.7.D Describe the wastes derived from
using resources how the waste is managed
and the potential impact on the environment.
S.8.B.1.1.2. Compare similarities and
differences in internal structures of
organisms (e.g., invertebrate/vertebrate,
vascular/nonvascular, single-celled/
multi-celled) and external structures (e.g.,
appendages, body segments, type of
covering, size, shape).
S.8.B.1.1.3. Apply knowledge of
characteristic structures to identify or
categorize organisms (i.e., plants, animals,
fungi, bacteria, and protista).
S.8.B.1.1.4. Identify the levels of
organization from cell to organism and
describe how specif
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ic structures (parts), which underlie larger
systems, enable the system to function as a
whole.
S.8.B.2.1.5. Explain that adaptations are
developed over long periods of time and are
passed from one generation to another.
S.8.B.2.2.1. Identify and explain differences
between inherited and acquired traits.
S.8.B.3.3.2. Explain how renewable and
nonrenewable resources provide for human
needs (i.e., energy, food, water, clothing,
and shelter).
S.8.B.3.3.3. Describe how waste
management affects the environment (e.g.,
recycling, composting, landfills,
incineration, sewage treatment).

Science - Grade 7
- Unit #9

Vertebrates share similar characteristics as
well as difference between the animals.  

  How does the structure of vertebrates help
them to function?  

What characteristics do all vertebrates have?
How do vertebrates differ in the way they
control body temperature? What
characteristics of most fish?  What the major
group of fish and how do they differ? What
are the main characteristics of amphibians?
What are some adaptations of adult
amphibians for living on land? What are
some adaptations that allow reptiles to live
on the land? What are the characteristic of
each of the three main groups of reptiles ?
What are the main characteristics of birds?
How are birds adapted to their
environments? What factors allow birds to
fly? What characteristics do mammals
share? What are the main groups of
mammals and how do they differ?  

3.1.7.A1 Describe the similarities and
differences of physical characteristics in
diverse organisms.
3.1.8.A8 Change and Constancy - Explain
mechanisms organisms use to adapt to their
environment.
S.8.B.1.1.2. Compare similarities and
differences in internal structures of
organisms (e.g., invertebrate/vertebrate,
vascular/nonvascular, single-celled/
multi-celled) and external structures (e.g.,
appendages, body segments, type of
covering, size, shape).
S.8.B.1.1.3. Apply knowledge of
characteristic structures to identify or
categorize organisms (i.e., plants, animals,
fungi, bacteria, and protista).
S.8.B.1.1.4. Identify the levels of
organization from cell to organism and
describe how specific structures (parts),
which underlie larger systems, enable the
system to function as a whole.
S.8.B.2.1.5. Explain that adaptations are
developed over long periods of time and are
passed from one generation to another.
S.8.B.2.2.1. Identify and explain differences
between inherited and acquired traits.
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