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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 8
- Unit #1

The scientific method is a tool used to gain
an understanding of a problem.

How is the scientific method used to gain an
understanding of a scientific problem?

What is a celt? What is the use of a celt?
How are the two basic parts of science
related to the continual growth of science?
What are the main process skills that
scientist use to do science? How are these
skills useful for problem solving? How are
the six steps of the scientific method used to
solve scientific questions? How is the
scientific method used to solve scientific
questions and communicate data to others?
Why are quantitative observations more
beneficial than qualitative? Why do we
control as many variables as we can in an
experiment? What is the difference between
a scientific theory and scientific law? How
does research help formulate a scientific
hypothesis?

S.8.A.1.1.1. Distinguish between a scientific
theory and an opinion, explaining how a
theory is supported with evidence, or how
new data/information may change existing
theories and practices.
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.1.2.1. Describe the positive and
negative, intended and unintended, effects of
specific scientific results or technological
developments (e.g., air/space travel, genetic
engineering, nuclear fission/fusion, artificial
intelligence, lasers, organ transplants).
S.8.A.1.3.1. Use ratio to describe change
(e.g., percents, parts per million, grams per
cubic centimeter, mechanical advantage).

Science - Grade 8
- Unit #10

When light strikes an object, it can be
reflected, transmitted, or absorbed.  When
light energy enters a new medium at an
angle it can be refracted/

What are the similarities and difference
between electromagnetic waves and sound
waves?

What does an electromagnetic wave consist
of? How are electromagnetic waves alike
and how are they different? What waves
make up the electromagnetic spectrum?
What happens to light that strikes an object?
What determines the color of an opaque,
transparent or translucent object? What are
the kinds of reflection? Wha

3.2.8.B2 Identify situations where kinetic
energy is transformed into potential energy
and vice versa.
3.2.8.B7

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientists to
study the natura
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t type of images are produced by plane,
concave, and convex mirrors? Why do light
rays bend when they enter a medium at an
angle? What determines the types of images
formed by convex and concave lenses? How
are lenses used in telescope, microscope, and
cameras? What makes a laser light and how
is it used? Why can optical fiber optics carry
light beams a long distance? What is the
cause of  mechanical waves? What are the
two types of waves and how are they
classified? What are the basic properties of
waves? How is a wave's speed related to its
wavelength and frequency? How do
reflection, refraction  and diffraction change
a waves direction? What is sound? How do
sound waves interact? What factors affect
the loudness of a sound? What factors affect
pitch? What causes the Doppler effect?  

l 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.

3.2.8.B6 Patterns - Explain how physics
principles underlie everyday phenomena and
important technologies.
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.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.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.C.2.2.1. Describe the Sun as the major source
of energy that impacts the environment.
CC.3.5.6-8.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
6�8 texts and topics.
CC.3.6.6-8.B. Write informative/explanatory
texts, including the narration of historical events,
scientific procedures/ experiments, or technical
processes.

Science - Grade 8
- Unit #2

The students will be able to make
accurate/precise measurements using the
International Systems of Units.

The students will be able to make
accurate/precise measurements using the
International Systems of Units.  

What are the necessary steps to make
accurate/ precise measurements using the
International Systems of Units?  

3.2.8.A1 Differentiate between mass and
weight.
3.2.8.B7

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are used by scientis
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ts 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.

3.4.8.D3 Interpret and evaluate the accuracy of
the information obtained and determine its
usefulness.
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.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.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.2.1.5. 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) exte



nds and enhances human abilities for
specific purposes.
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.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.I. Compare and contrast the
information gained from experiments,
simulations, video, or multimedia sources
with that gained from reading a text on the
same topic.
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.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.
CC.3.6.6-8.B.1. Introduce a topic clearly,
previewing what is to follow; organize ideas,
concepts, and information into broader
categories as appropriate to achieving
purpose; include formatting (e.g., headings),
graphics (e.g., charts, tables), and
multimedia when useful to aiding
comprehension.

Science - Grade 8
- Unit #3

Scientist classify matter based on chemical
makeup and particle size.  

Scientist classify matter based on chemical
makeup and particle size.  How does particle
size and position effect the classification and
state of matter?

                                                                        
                           What are the basic
characteristics of solids, liquids, and gasses?
How does the kinetic theory of matter relate
to the state of matter? How do substances
change state? What causes gas pressure in a
closed container? What factors affect gas
press

3.2.7.A2 Identify atoms as the basic building
blocks of matter and that elements are
composed of one type of atom.
3.2.7.B4 Explain how electrical current is
pro
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ure? How are the temperature, volume, and
pressure of a gas related? How does the
water pressure change with depth? How
does Pascal’s Principle describe the
transmission of pressure through a fluid?
Does the movement of air affect
pressure?                                 What are some
applications of Bernoulli’s? What are the
characteristics of an element? How are
symbols used to identify the element? What
do chemical formulas represent/ What are
the properties used to describe matter? How
do the characteristics of compounds differ
from a mixture? What is the main difference
among solutions, suspensions, and colloids?
What are the characteristics of a physical
and chemical property? What are the
characteristics of a physical and chemical
change?     

duced by the flow of electrons. Explain and
demonstrate how electric current produces
magnetic forces and how moving magnets
produce electric current.
3.2.8.B3 Explain how changes in
temperature are accompanied by changes in
kinetic energy.
3.2.7.B7

Understand how theories are
developed.
Identify questions that can be answered
through scientific investigations and
evaluate the appropriateness of
questions.
Design and conduct a scientific
investigation and understand that
current scientific knowledge guides
scientific investigations.
Describe relationships using inference
and prediction.
Use appropriate tools and technologies
to gather analyze and interpret data and
understand that it enhances accuracy
and allows scientists to analyze and
quantify results of investigations.
Develop descriptions explanations and
models using evidence and understand
that these emphasize evidence have
logically consistent arguments and are
based on scientific principles models
and theories.
Analyze alternative explanations and
understanding that science advances
through legitimate skepticism.
Use mathematics in all aspects of
scientific inquiry.
Understand that scientific
investigations may result in new ideas
for study new methods or procedures
for an investigation or new
technologies to improve data collection.

S.8.A.1.1.2. Explain how certain questions
can be answered through scientific inquiry
and/or technological design.
S.8.A.1.1.4. Develop descriptions,
explanations, predictions, and models using
evidence.
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.2.1.5. Use evidence from investigat





ions to clearly communicate and support
conclusions.
S.8.A.2.2.3. Describe ways technology (e.g.,
microscope, telescope, micrometer,
hydraulics, barometer) extends and enhances
human abilities for specific purposes.
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.C.1.1.1. Explain the differences among
elements, compounds, and mixtures.
S.8.C.1.1.2. Use characteristic physical or
chemical properties to distinguish one
substance from another (e.g., density,
thermal expansion/contraction,
freezing/melting points, streak test).
S.8.C.2.1.1. Distinguish among forms of
energy (e.g., electrical, mechanical,
chemical, light, sound, nuclear) and sources
of energy (i.e., renewable and nonrenewable
energy).
S.8.C.2.1.3. Describe how one form of
energy (e.g., electrical, mechanical,
chemical, light, sound, nuclear) can be
converted into a different form of energy.
S.8.C.3.1.3. Explain that mechanical
advantage helps to do work (physics) by
either changing a force or changing the
direction of the applied force (e.g., simple
machines, hydraulic systems).
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.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
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.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.I. Write r



outinely over extended time frames (time for
reflection and revision) and shorter time
frames (a single sitting or a day or two) for a
range of discipline-specific tasks, purposes,
and audiences.
CC.3.6.6-8.G. Gather relevant information
from multiple print and digital sources,
using search terms effectively; assess the
credibility and accuracy of each source; and
quote or paraphrase the data and conclusions
of others while avoiding plagiarism and
following a standard format for citation.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.

Science - Grade 8
- Unit #4

Describe how experiments are conducted
safely in the lab.  

Describe how experiments are conducted
safely in the lab.  

What are the proper techniques and skills
used by scientists to safely conduct
experiments? What is the proper technique
used by scientists to safely light a Fisher
Burner? What is the proper technique for
breaking glass? What is the proper technique
for bending glass?  

3.2.8.B7
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.

S.8.A.1.1.2. Explain how certain questions
can be answered through scientific inquiry
and/or technological design.
S.8.A.1.1.4. Develop descriptions,
explanations, predictions, and models using
evidence.
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.
PA.CC.3.5.6-8. Reading Informational Text:
Students read, understand, and respond to
informational text � with emphasis on
comprehension, making connections
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among ideas and between texts with focus
on textual evidence.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
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.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.

Science - Grade 8
- Unit #5

How does the arrangement of subatomic
particles effect an atoms placement on the
periodic table and predict its bonding
characteristics?

Atoms consist of subatomic particles that
determine their arrangement on the periodic
table and their bonding characteristics.

How has the atomic theory developed and
changed? What does the modern model of
the atom look like? How did Mendeleev
discover the pattern that led to the periodic
table? What information is found in the
periodic table about each element? What are
the valence electrons and how are they
related to an elements reactivity? What are
ions and how do they form bonds? What
holds covalently bonded atoms together?
What are the properties molecular
compounds?

3.3.8.A2 Describe renewable and
nonrenewable energy resources.
3.2.8.A3 Explain how changes in matter are
accompanied by changes in energy.
3.2.7.A1 Differentiate between elements
compounds and mixtures. Identify groups of
elements that have similar properties.
Explain how materials are characterized by
having a specific amount of mass in each
unit of volume (density).
3.2.7.A2 Identify atoms as the basic building
blocks of matter and that elements are
composed of one type of atom.
3.2.7.B2 Describe how energy can be
changed from one form to another
(transformed) as it moves through a system
or transferred from one system to another
system.
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.1.2.2. Identify environmental issues
and explain their pot
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ential long-term health effects (e.g.,
pollution, pest controls, vaccinations).
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.2.1.5. Use evidence from
investigations to clearly communicate and
support conclusions.
S.8.B.2.1.3. Explain that mutations can alter
a gene and are the original source of new
variations.
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.3.3.2. Explain how renewable and
nonrenewable resources provide for human
needs (i.e., energy, food, water, clothing,
and shelter).
S.8.C.1.1.1. Explain the differences among
elements, compounds, and mixtures.
S.8.C.1.1.2. Use characteristic physical or
chemical properties to distinguish one
substance from another (e.g., density,
thermal expansion/contraction,
freezing/melting points, streak test).
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.
CC.3.5.6-8.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 6�8 texts and
topics.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.I. Compare and contrast the
information gained from experiments,
simulations, video, or multimedia sources
with that gained from reading a text on the
same topic.
CC.3.5.6-8.A. Cite specific textual evidence
to support analysis of science and technical
texts.
CC.3.5.6-8.B. Determine the central ideas or
conclusions of a text; provide an



accurate summary of the text distinct from
prior knowledge or opinions.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.
CC.3.6.6-8.A. Write arguments focused on
discipline-specific content.

Science - Grade 8
- Unit #6

The four types of chemical reactions include
synthesis decomposition, single
replacement, and double replacement,
including the neutralization reactions of acid
and bases.  Indicators help determine the pH
of substances to identify acid and bases.

How are chemical reactions similar and
different?

How can change in matter be described?
How can you tell when a chemical reaction
occurs? What information does a chemical
equation contain? What does the principle of
conservation of mass state? What must a
balanced chemical equation show? What are
the categories of chemical reactions? What
factors affect the rate of a chemical reaction?
What are the characteristics of solutions,
colloids and suspensions?  What happens to
the particles of a solute when a solution
forms? How is concentration measured?
What factors affect the solubility of a
substance? What are the properties of acids
and bases? What kind of ions do acids and
bases form in water? What does pH tell you
about a solution? What happens in a
neutralization reaction?

3.2.7.A3 Explain how energy transfer can
affect the chemical and physical properties
of matter.
3.2.8.A3 Explain how changes in matter are
accompanied by changes in energy.
3.2.7.A1 Differentiate between elements
compounds and mixtures. Identify groups of
elements that have similar properties.
Explain how materials are characterized by
having a specific amount of mass in each
unit of volume (density).
3.2.7.A4 Describe how reactants change into
products in simple chemical reactions.
3.2.8.A4 Compare and contrast physical and
chemical changes in terms of products.
3.2.7.B2 Describe how energy can be
changed from one form to another
(transformed) as it moves through a system
or transferred from one system to another
system.
3.2.8.B1 Explain how inertia is a measure of
an object's mass. Explain how momentum is
related to the forces acting on an object.
3.2.8.B7

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
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making valid measurements.

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.1.2.1. Describe the positive and negative,
intended and unintended, effects of specific
scientific results or technological developments
(e.g., air/space travel, genetic engineering,
nuclear fission/fusion, artificial intelligence,
lasers, organ transplants).
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.
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.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.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.C.1.1.1. Explain the differences among
elements, compounds, and mixtures.
S.8.C.1.1.2. Use characteristic physical or
chemical properties to distinguish one substance
from another (e.g., density, thermal
expansion/contraction, freezing/melting points,
streak test).
S.8.C.1.1.3. Identify and describe reactants and
products of simple chemical reactions.
S.8.C.2.1.1. Distinguish among forms of energy
(e.g., electrical, mechanical, chemical, light,
sound, nuclear) and sources of energy (i.e.,
renewable and nonrenewable energy).
CC.3.5.6-8.D. Determine the meaning of
symbols, key terms, and other domain-specific w



ords and phrases as they are used in a
specific scientific or technical context
relevant to grades 6�8 texts and topics.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.I. Compare and contrast the
information gained from experiments,
simulations, video, or multimedia sources
with that gained from reading a text on the
same topic.
CC.3.5.6-8.A. Cite specific textual evidence
to support analysis of science and technical
texts.
CC.3.5.6-8.C. Follow precisely a multistep
procedure when carrying out experiments,
taking measurements, or performing
technical tasks.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.

Science - Grade 8
- Unit #7

An electric charge is produced by the
buildup of charges on an object.  An electric
current produces a magnetic field.  Moving a
conductor through a magnetic field or a
magnet through a wire loop produces an
electric current.

How do electricity and magnetism relate? How do electric charges interact? How does
static electricity build up and transfer? How
is an electric current produced? How are
insulators different then conductors? What
causes electric charges to flow in a circuit?
How does resistance affect current? What
materials were used in the first battery?
What is Ohm's law? What are the basic
features between a series and a parallel
circuit? How do you calibrate electric power
and the energy used by an appliance? What
are the properties of magnets? How do
magnetic poles interact? How can an atom
behave like a magnet? How are magnetic
domains arranged in a magnetic material?
How is an electric current related to a
magnetic field? What are some
characteristics o fa magnetic field pr

3.3.8.A2 Describe renewable and
nonrenewable energy resources.
3.4.8.A3 Compare how a product system or
environment developed for one setting may
be applied to another setting.
3.4.8.B3 Explain how throughout history
new technologies have resulted from the
demands values and interests of individuals
businesses industries and societies.
3.4.8.B4 Explain how societal and cultural
priorities and values are reflected in
technological devices.
4.3.8.A Compare and contrast alternative
sources of energy.
S.8.A.1.1.2. Explain how c
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oduced by a current? What are the
characteristics of an electromagnet? How
can electrical energy be transferred to
mechanical energy?  How does a
galvanometer work? What does an electric
motor do? How can an electric current be
produced in a  conductor? How does a
generator work? What is the function of a
transformer? What measures help protect
people form electrical shock and short
circuits?  

ertain 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.1.2.1. Describe the positive and
negative, intended and unintended, effects of
specific scientific results or technological
developments (e.g., air/space travel, genetic
engineering, nuclear fission/fusion, artificial
intelligence, lasers, organ transplants).
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.2.1.5. Use evidence from
investigations to clearly communicate and
support conclusions.
S.8.A.2.1.6. Identify a design flaw in a
simple technological system and devise
possible working solutions.
S.8.A.2.2.3. Describe ways technology (e.g.,
microscope, telescope, micrometer,
hydraulics, barometer) extends and enhances
human abilities for specific purposes.
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.3.1.4. 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.3.3.1. Identify and describe patterns as
repeated processes or recurring elements in
human-made systems (e.g., trusses,
hub-and-spoke system in communications
and transportation systems, feedback
controls in regulated systems).
S.8.C.2.1.1. Distinguish among forms of
energy (e.g., electrical, mechanical,
chemical, light, sound, nuclear) and sources
of energy (i.e., renewable and nonrenewable
energy).
S.8.C.2.1.3. Describe how one form of
energy (e.g., electrical, mechanical,
chemical, l



ight, sound, nuclear) can be converted into a
different form of energy.
S.8.C.2.2.2. Compare the time span of
renewability for fossil fuels and the time
span of renewability for alternative fuels.
S.8.C.2.2.3. Describe the waste (i.e., kind
and quantity) derived from the use of
renewable and nonrenewable resources and
their potential impact on the environment.
S.8.C.3.1.1. Describe forces acting on
objects (e.g., friction, gravity, balanced
versus unbalanced).
CC.3.5.6-8.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 6�8 texts and
topics.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.I. Compare and contrast the
information gained from experiments,
simulations, video, or multimedia sources
with that gained from reading a text on the
same topic.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.H. Draw evidence from
informational texts to support analysis
reflection, and research.
CC.3.6.6-8.A. Write arguments focused on
discipline-specific content.

Science - Grade 8
- Unit #8

The motion of an object can be described by
its position, speed, directions, and
acceleration 

What is the relationship between the motion
of matter and the forces acting on it?  How
does that relate to work and simple
machines?

When is an object in motion? How do
scientists measure distance? How do you
know an objects speed and velocity? How
do we graph motion? How is a force
described? How are unbalanced forces
related to an objects motion? What factors
determin the st

3.2.8.A1 Differentiate between mass and
weight.
3.2.8.B1 Explain how inertia is a measure of
an object's mass. Explain how momentum is
related to the forces acting on an object.
3.2.8.B7

Compare and contrast scientific
theories.
Know that both direct and indirect
observations are use
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rength of the friction force between two
surfaces? What factors affect the
gravitational forces between two objects?  
Why do objects accelerate during a free fall?
What is Newton's first law of moition? What
is Newton's second law of motion? What is
Newton's third law of motion? how can you
determine the momentum of an object?
What is the Law of Conservation of
Momentum? How does a rocket lift off the
ground? When is work done on an object?
How do you determine the work done on an
object? What is power? How do machines
work easier? What is a machine's
mechanical advantage? How can you
calculate the efficiency of a machine? What
are the six kinds of simple machines and
how are they used? How do you find the
ideal mechanical advantage of each simple
machine? What is a compound machine?   

d 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.

3.2.8.B6 Patterns - Explain how physics
principles underlie everyday phenomena and
important technologies.
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.1.3.1. Use ratio to describe change (e.g.,
percents, parts per million, grams per cubic
centimeter, mechanical advantage).
S.8.A.2.1.2. 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.2.1.5. Use evidence from investigations to
clearly communicate and support conclusions.
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.
S.8.A.3.1.1. Describe a system (e.g., watershed,
circulatory system, heating system, agricultural
system) as a gro



up 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).
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.A. Cite specific textual evidence
to support analysis of science and technical
texts.
CC.3.6.6-8.A. Write arguments focused on
discipline-specific content.

Science - Grade 8
- Unit #9

Heat can be transferred by conduction,
convection or radiation.

How can heat be transferred from place to
place?

What is temperature? How is thermal energy
related to temperature? What are the three
forms of transfer?  In what direction does
heat move? How are conductors and
insulators different? What are the three
states of matter? What causes matter to
change? What happens to a substances as its
thermal energy increases? How do heat
engines use thermal energy?

3.2.8.A3 Explain how changes in matter are
accompanied by changes in energy.
3.2.8.B3 Explain how changes in
temperature are accompanied by changes in
kinetic energy.
3.2.8.B7

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.

3.2.8.B6 Patterns - Explain how physics
principles underlie everyday phenomena and
important technologies.
3.4.8.B4 Explain how societal and cultural
priorities and values are reflected in
technological devic
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es.
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.2.1.5. Use evidence from
investigations to clearly communicate and
support conclusions.
S.8.C.2.1.1. Distinguish among forms of
energy (e.g., electrical, mechanical,
chemical, light, sound, nuclear) and sources
of energy (i.e., renewable and nonrenewable
energy).
S.8.C.2.1.2. Explain how energy is
transferred from one place to another
through convection, conduction, or
radiation.
CC.3.5.6-8.G. Integrate quantitative or
technical information expressed in words in
a text with a version of that information
expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
CC.3.5.6-8.A. Cite specific textual evidence
to support analysis of science and technical
texts.
CC.3.6.6-8.C. Produce clear and coherent
writing in which the development,
organization, and style are appropriate to
task, purpose, and audience.
CC.3.6.6-8.G. Gather relevant information
from multiple print and digital sources,
using search terms effectively; assess the
credibility and accuracy of each source; and
quote or paraphrase the data and conclusions
of others while avoiding plagiarism and
following a standard format for citation.


