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Curriculum Framework for Science
School: Kuumba Academy Charter School

Curricular Tool: DE Science Coalition

Standards Alignment
Unit One: My Body and Me
Timeline : 8 weeks
Standard 1
Nature and Application of Science and
Technology
Strand 1
Understandings and Abilities of Scientific Inquiry
Substrand A Understand that: Scientific
investigations involve asking testable questions.
Different kinds of questions suggest different
scientific investigations. The current body of
scientific knowledge guides the investigation.
Be able to: Frame and refine questions that can be
investigated scientifically, and generate testable
hypotheses.
Substrand B Understand that: A valid investigation
controls variables. Different experimental designs
and strategies can be developed to answer the same
question.
Be able to: Design and conduct investigations with
controlled variables to test hypotheses.
Substrand C Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that
others can replicate the experiment.
Be able to: Accurately collect data through the
selection and use of tools and techniques appropriate
to the investigation. Construct tables, diagrams and
graphs, showing relationships between two variables,
and display and facilitate analysis of data. Compare
and question results with and from other students.
Substrand D Understand that: There is much
experimental and observational evidence that
supports a large body of knowledge. The scientific

Grade: 6

Teacher: ______________________

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Big Ideas:
Systems- the human body has
interrelated systems that are
composed of related organs and
other components. Systems and
organs are part of the way people
organize living systems from
cells, to tissues, organs, to organ
systems to organisms. (Discuss
further).

Essential Questions:
What makes a question scientific?
What constitutes evidence? When
do you know you have enough
evidence?

Suggested Formative
Assessments:
Investigations
Student journals
Self assessments/reflections

Why is it necessary to justify and
communicate an explanation?
What ethical issues arise when
studying people scientifically?

Suggested Summative
Assessments:
Performance task
Rubrics
Post-instruction assessments

Investigations – There are
multiple methods of solving
problems in science. There are
trade-offs associated with various
methods of
collecting data.

How do science and technology
influence each other in studying
people scientifically?

Evidence- People use
observations and data to support
scientific explanations.
Models- Models are used to study
body systems and understand how
they function.
Structure and function- The
structure of body systems and
organs is related to the function in
a complementary manner.
Scientific inquiry of human body

Assessments

How have past scientific
contributions influenced current
scientific understanding of the
world?
How does structure relate to
function in human body organs and
systems?
How do responses to internal and
external cues aid in an organism’s
survival?
What can we do to benefit the
health of humans and other
organisms?
Learning Targets:
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community supports known information until new
experimental evidence arises that does not match
existing explanations. This leads to the evolution of
the scientific body of knowledge.
Be able to: Form explanations based on accurate and
logical analysis of evidence. Revise the explanation
using alternative descriptions, predictions, models
and knowledge from other sources as well as results
of further investigation.
Substrand E Understand that: Evaluating the
explanations proposed by others involves examining
and comparing evidence, identifying faulty
reasoning, pointing out statements that go beyond the
evidence, and suggesting alternative explanations for
the same observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can
lead to greater understanding and resolution of the
conflict.
Be able to: Communicate scientific procedures, data,
and explanations to enable the replication of results.
Use computer technology to assist in communicating
these results. Critical review is important in the
analysis of these results.
Substrand F Understand that: Scientific habits of
mind and other sources of knowledge and skills are
essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new
ideas, and objectivity. Other knowledge and skills
include mathematics, reading, writing, and
technology.
Be able to: Use mathematics, reading, writing, and
technology when conducting scientific inquiries.
Strand 2
Science, Technology, and Society
Substrand A Advances in technology can expand
the body of scientific knowledge. Technological

Unit Concept
Big Ideas
systems involves asking
scientifically-oriented questions,
collecting evidence, forming
explanations, connecting
explanations to prior scientific
knowledge and theory, and
communicating and justifying the
explanation.
There are many ways to problem
solve in science, not just one
scientific method.






Science and technology drive
each other forward.



Understanding past contributions
is essential in building scientific
knowledge.



Human body systems, from
tissues to organ systems,
demonstrate the complementary
nature of structure and function.
Organisms respond to internal
and external cues, which aids in
their survival.
The life processes of organisms
are affected by their interactions
with other organisms and with
their environment. They and may
be altered by human
manipulation.
Life style decisions impact the
health of the body.






Essential Questions
Student Learning Targets
Describe and use scientific
problem solving and
experimental design.
Compare and contrast
different ways science is used
to study people.
Design and conduct an
investigation using elements
of good experimental design.
Use a variety of models to
illustrate the components,
functions, and interactions of
the circulatory, digestive, and
respiratory systems.
Evaluate a nutritional label to
determine the nutritional value
of the source of food as a part
of a balanced diet.
Evaluate and use qualitative
and quantitative data to form
explanations and make
decisions. Choices can then be
made know that are
appropriate to various
situations.
Use specific equipment to
measure various circulatory
and respiratory functions
Use knowledge of human
body systems to synthesize
research data and make
informed decisions regarding
personal and public health.
Research and report on how
body systems are affected by
lifestyle choices such as diet
or exercise (for example lack
of exercise leads to
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Big Ideas

tools allow people to observe objects and phenomena
that otherwise would not be possible. Technology
enhances the quality, accuracy, speed and analysis of
data gathered.
Substrand B Science and technology in society are
driven by the following factors: economical,
political, cultural, social, and environmental.
Increased scientific knowledge and technology create
changes that can be beneficial or detrimental to
individuals or society through impact on human
health and the environment.





Strand 3
History and Context of Science
Substrand A Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of
these contributions and how they came about
provides insight into the expansion of scientific
knowledge.



Standard 6
Life Processes
Strand 1
Structure/Function Relationship
Substrand B Living systems in all kingdoms
demonstrate the complementary nature of structure
and function. Important levels of organization for
structure and function include cells, tissues, organs,
organ systems, and organisms.
Substrand F The human body has systems that
perform functions necessary for life. Major systems
of the human body include the digestive, respiratory,
reproductive, and circulatory systems.









Strand 3
Regulation and Behavior
Substrand A Regulation of an organism’s internal

Essential Questions
Student Learning Targets
cardiovascular disease).
Explain that human body
systems are comprised of
organs (e.g., the heart, the
stomach, and the lungs) that
perform specific functions
within one or more systems.
Label and describe the
functions of the basic parts of
the circulatory system
including the heart, arteries,
veins and capillaries.
Label and describe the
functions of the basic parts of
the male and female
reproductive systems.
Label and describe the
functions of the basic parts of
the respiratory system
including the trachea, bronchi
and lungs.
Label and describe the
functions of the basic parts of
the digestive tract including
the mouth, esophagus,
stomach, small intestine, liver,
large intestine (colon), rectum
and anus.
Express how the human
circulatory, respiratory, and
digestive systems work
together to carry out life
processes.
Trace how the circulatory,
respiratory, and digestive
systems interact to transport
the food and oxygen required
to provide energy for life
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Big Ideas

environment involves sensing external changes in the
environment and responding physiologically to keep
conditions within the range required for survival (e.g.
increasing heart rate with exertion)
Strand 4
Life Processes and Technology Application
Substrand A Technological advances in medicine
and improvements in hygiene have helped in the
prevention and treatment of illness.
Substrand B The functioning and health of
organisms are influenced by many factors (i.e.,
heredity, diet, lifestyle, bacteria, viruses, parasites,
and the environment). Certain body structures and
systems function to protect against disease and
injury.







Unit Two: Force and Motion
Timeline: 8 weeks
Standard 1
The Nature and Application of Science and
Technology
Strand 1
Understandings and Abilities of Scientific Inquiry
Substrand A Understand that: Scientific
investigations involve asking testable questions.
Different kinds of questions suggest different
scientific investigations. The current body of
scientific knowledge guides the investigation.
Be able to: Frame and refine questions that can be
investigated scientifically, and generate testable
hypotheses.
Substrand C Understand that: In a scientific

Big Ideas:
Motion can be characterized by
an object’s speed and direction of
travel. An object’s average speed
can be calculated from knowledge
of distance and time.
Balanced forces do not cause a
change in the motion of an object;
unbalanced forces do cause a
change in the motion of an object.
The impact of forces on the
motion (or change in motion) of

Essential Questions
Student Learning Targets
processes.
Conduct simple investigations
(how the body reacts to
exercise, changes in
temperature, etc.) to determine
how the systems in 12 the
human organism respond to
various external stimuli to
maintain stable internal
conditions.
Use knowledge of human
body systems to synthesize
research data and make
informed decisions regarding
personal and public health.
Research and report on how
body systems are affected by
lifestyle choices such as diet
or exercise, for example lack
of exercise leads to
cardiovascular disease.

Essential Questions:
How speed is measured and why is
speed important?
How can dot patterns and graphs
be used to determine is something
is moving at constant speed or not
constant speed?
What is gravity and what factors
affect the strength of the pull of
gravity?

Assessments

Suggested Formative
Assessments:
Student Journals
Activity pages
Self assessment and reflection
Suggested Summative
Assessments:
Performance tasks
rubrics

How are mass and weight
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investigation, data collection involves making precise
measurements and keeping accurate records so that
others can replicate the experiment.
Accurately collect data through the selection and use
of tools and techniques appropriate to the
investigation. Construct tables, diagrams and graphs,
showing relationships between two variables, to
display and facilitate analysis of data. Compare and
question results with and from other students.
Substrand D Understand that: There is much
experimental and observational evidence that
supports a large body of knowledge. The scientific
community supports known information until new
experimental evidence arises that does not match
existing explanations. This leads to the evolution of
the scientific body of knowledge.
Be able to: Form explanations based on accurate and
logical analysis of evidence. Revise the explanation
using alternative descriptions, predictions, models
and knowledge from other sources as well as results
of further investigation.
Substrand E Understand that: Evaluating the
explanations proposed by others involves examining
and comparing evidence, identifying faulty
reasoning, pointing out statements that go beyond the
evidence, and suggesting alternative explanations for
the same observations. Conflicting data or
conflicting interpretations of the same data suggest
the need for further investigation. Continued
investigation can lead to greater understanding and
resolution of the conflict.
Be able to: Communicate scientific procedures, data,
and explanations to enable the replication of results.
Use computer technology to assist in communicating
these results. Critical review is important in the
analysis of these results.
Substrand F Understand that: Scientific habits of
mind and other sources of knowledge and skills are

Unit Concept
Big Ideas
an object can be displayed and
analyzed using graphical means.
Gravity is a force that acts
between masses over large
distances and can influence the
motion (or change in motion) of
an object. Gravity acts vertically
downward on the local scale and
vertically inward on the global
scale.
Forces that influence the motion
(or change in motion) of objects
can be identified and combined to
determine the overall effect of
these forces.
Energy takes many forms. These
forms can be grouped into types
of energy that are associated with
the motion of mass (kinetic
energy), and types of energy
associated with the position of
mass and with energy fields
(potential energy).
Changes take place because of the
transfer of energy. Energy is
transferred to matter through the
action of forces. Different forces
are responsible for the transfer of
the different forms of energy.
Energy readily transforms from
one form to another, but these
transformations are not always
reversible. The details of these
transformations depend upon the

Essential Questions
Student Learning Targets
different?
How can you use the direction of
motion to help determine the
direction of a force such as air
resistance and friction?
Why is the direction of force
important?
How can you determine the total
force?
What affect do forces have on the
motion of objects?
Learning Targets:
 Design and conduct an
experiment to determine the
speed of a moving object.
 Compare the speeds of two
moving objects qualitatively
(which is faster, which is
slower) and quantitatively
(how much faster).
 Measure time (in seconds) and
distance (in centimeters).
 Collect data from multiple
trials
 Calculate average speed
 Conduct investigations to
compare constant speed and
non-constant speed.
 Make distance versus time
graphs using a dot car and
using a motion detector.
 Analyze graphs to describe
how the speed of an object
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Standards Alignment
essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new
ideas, and objectivity. Other knowledge and skills
include mathematics, reading, writing, and
technology.
Be able to: Use mathematics, reading, writing, and
technology when conducting scientific inquiries.

Unit Concept
Big Ideas
initial form of the energy and the
properties of the materials
involved. Energy may transfer
into or out of a system and it may
change forms, but the total energy
cannot change.




Strand 2
Science Technology and Society
Substrand A Advances in technology can expand
the body of scientific knowledge. Technological
tools allow people to observe objects and phenomena
that otherwise would not be possible. Technology
enhances the quality, accuracy, speed and analysis of
data gathered.
Substrand B Science and technology in society are
driven by the following factors: economical,
political, cultural, social, and environmental.
Increased scientific knowledge and technology create
changes that can be beneficial or detrimental to
individuals or society through impact on human
health and the environment.



Strand 3
History and Context of Science:
Substrand A Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of
these contributions and how they came about
provides insight into the expansion of scientific
knowledge.



Standard 3
Energy and Its Effects
Strand 1
The Forms and Sources of Energy
Substrand B Mechanical energy comes from the










Essential Questions
Student Learning Targets
changes.
Use models to illustrate the
direction gravity acts at
different points on Earth.
Identify the forces of gravity,
supporting forces, air
resistance, elastic forces and
tension forces.
Identify the force, whether it is
a push or pull force, the
direction of force and justify
the choice using evidence.
Create force diagrams using
arrows to illustrate the
direction and amount of force.
List, as basic forms of energy,
light, heat, sound, electrical,
and energy of motion.
Conduct investigations on a
moving object and make
measurements of time and
distance traveled and
determine the average speed
of moving objects.
Graph and interpret distance
versus time graphs for
constant speed.
Use the graphs to describe
how the position of an object
changes in a time interval.
Describe how the speed of an
object depends on the distance
traveled and the travel time.
Explain how the motion of an
object can be described by its
position, speed, and direction
of motion.
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Unit Concept
Big Ideas


motion (kinetic energy) and position (potential
energy) of objects. Gravitational potential energy and
elastic potential energy are important forms of
potential energy that contribute to the mechanical
energy of objects.
Strand 2
Forces and the Transfer of Energy
Substrand A When the forces acting on an object
are balanced, its motion will not change. Unbalanced
forces will cause the object’s motion to change.
Changes in motion depend upon the size and
direction of the total unbalanced force exerted on the
object
Substrand B Gravity is a force that acts between
masses over very large distances. Near the Earth’s
surface, gravity pulls objects and substances
vertically downward











Essential Questions
Student Learning Targets
Give examples of objects at
rest, and identify the forces
that act on an object while it
remains at rest (gravity,
supportive forces, friction,
other pushing or pulling
forces).
Explain that if the object is not
moving, it must have at least
two forces acting on it that are
balanced.
Give examples of moving
objects and identify the forces
that act on these objects.
Select examples where only
one force acts on the object
and examples where two or
more forces act on the object.
Explain that unbalanced forces
acting on an object will
change its speed, direction of
motion, or both.
Conduct investigations to
describe how the relative
directions of forces
simultaneously acting on an
object (reinforce or cancel
each other) will determine
how strongly the combination
of these forces influences the
motion of the object.
Conduct investigations and
describe how a force can be
directed to increase the speed
of an object, decrease the
speed of the object or change
the direction in which the
object moves.
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Big Ideas




Unit Three: Electrical Energy
Timeline: 8 weeks
Standard 1
The Nature and Application of Science and
technology
Strand 1
Understandings and Abilities of Scientific Inquiry
Substrand A Understand that: Scientific
investigations involve asking testable questions.
Different kinds of questions suggest different
scientific investigations. The current body of
scientific knowledge guides the investigation.
Be able to: Frame and refine questions that can be
investigated scientifically, and generate testable
hypotheses.
Substrand B Understand that: A valid investigation
controls variables. Different experimental designs
and strategies can be developed to answer the same
question.
Be able to: Design and conduct investigations with
controlled variables to test hypotheses.
Substrand C Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that
others can replicate the experiment.
Be able to: Accurately collect data through the

Essential Questions
Student Learning Targets
Explain that an object that
feels the effects of balanced
forces may be at rest or may
be moving in a straight line
with a speed that does not
change.
Explain that the earth will pull
on all objects with a force
called gravity that is directed
inward toward the center of
the Earth.

Big Ideas:
For energy to flow in a circuit, the
circuit must be a closed loop.

Essential Questions:
How do we know that things have
energy?

When two or more devices are
included in a circuit their
performance will depend upon
how they are connected to the
energy source (series/parallel) and
therefore the amount of energy
delivered to each device.

How can energy be transferred
from one material to another?

There are two types of electrical
charge, positive and negative.
Objects can become “charged”
and as a result can attract or
repel other objects.
Negative charges move freely
through the circuit and carry
energy from the energy source to
the device(s) in the circuit. The
charges are never used up, nor
changed in any way.

What happens to a material when
energy is transferred to it?
What happens to this energy in a
system-where does this energy
come from, how is it changed
within the system, and where does
it ultimately go?

Assessments

Suggested Formative
Assessments:
Student journals
KWL
Student Self assessment and
reflection
Suggested Summative
Assessments:
Create diagrams of electric
circuits
Construct electric circuits
Rubrics

How does the flow of energy affect
the materials in the system?
What is a “responsible” use of
energy? Are there alternative forms
of energy that will serve our needs,
or better ways of using traditional
forms of energy?
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selection and use of tools and techniques appropriate
to the investigation. Construct tables, diagrams and
graphs, showing relationships between two variables,
to display and facilitate analysis of data. Compare
and question results with and from other students.
Substrand D Understand that: There is much
experimental and observational evidence that
supports a large body of knowledge. The scientific
community supports known information until new
experimental evidence arises that does not match
existing explanations. This leads to the evolution of
the scientific body of knowledge.
Be able to: Form explanations based on accurate and
logical analysis of evidence. Revise the explanation
using alternative descriptions, predictions, models
and knowledge from other sources as well as results
of further investigation.
Substrand E Understand that: Evaluating the
explanations proposed by others involves examining
and evidence, identifying faulty reasoning, pointing
out statements that go beyond the evidence, and
suggesting alternative explanations for the same
observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can
lead to greater understanding and resolution of the
conflict.
Be able to: Communicate scientific procedures, data,
and explanations to enable the replication of results.
Use computer technology to assist in communicating
these results. Critical review is important in the
analysis of these results.
Substrand F Understand that: Scientific habits of
mind and other sources of knowledge and skills are
essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new
ideas, and objectivity. Other knowledge and skills
include mathematics, reading, writing, and

Unit Concept
Big Ideas
Energy takes many forms. These
forms can be grouped into types
of energy that are associated with
the
motion of mass (kinetic energy),
and types of energy associated
with the position of mass and
with energy fields (potential
energy).
Changes take place because of the
transfer of energy. Energy is
transferred to matter through the
action of forces. Different forces
are responsible for the transfer of
the different forms of energy.
Energy readily transforms from
one form to another, but these
transformations are not always
reversible. The details of these
transformations depend upon the
initial form of the energy and the
properties of the materials
involved. Energy may transfer
into or out of a system and it may
change forms, but the total energy
cannot change.
People utilize a variety of
resources to meet the basic and
specific needs of life. Some of
these resources
cannot be replaced. Other
resources can be replenished or
exist in such vast quantities they
are in no danger of becoming

Essential Questions
Student Learning Targets

Learning Targets:
 Classify circuit diagrams as
complete or incomplete and
justify the classification.
 Describe basic series and
parallel circuits and their
components.
 Create drawings of series and
parallel circuits including
those with multiple devices.
 Construct series and parallel
circuits that contain two or
three devices. Use evidence to
prove that the devices are part
of the working circuit.
 Compare and contrast parallel
and series circuits in terms of
energy.
 Troubleshoot an incomplete
circuit.
 Compare the power usage in
an incandescent and
fluorescent light bulb. Discuss
which device requires less
energy and which would be
the better buy.
 Describe electric charges and
the forces that charges exert
on each other.
 Describe the difference
between electrically neutral
and electrically charged
objects and describe how
forces act on objects to move
charges from one object to the
other.
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technology.
Be able to: Use mathematics, reading, writing, and
technology when conducting scientific inquiries.
Strand 2
Science Technology and Society
Substrand A Advances in technology can expand
the body of scientific knowledge. Technological
tools allow people to observe objects and phenomena
that otherwise would not be possible. Technology
enhances the quality, accuracy, speed and analysis of
data gathered.
Substrand B Science and technology in society are
driven by the following factors: economical,
political, cultural, social, and environmental.
Increased scientific knowledge and technology create
changes that can be beneficial or detrimental to
individuals or society through impact on human
health and the environment.

Unit Concept
Big Ideas
depleted.



Often the energy stored in
resources must be transformed
into more useful forms and
transported over great distances
before it can be helpful to us.







Strand 3
History and Context of Science
Substrand A Over the course of human history,
contributions to science have been made by different
people from different cultures.
Studying some of these contributions and how they
came about provides insight into the expansion of
scientific knowledge.




Standard 3
Energy and Its Effects
Strand 1
The Forms and Sources of Energy
Substrand E Electrical energy is a form of energy
that can be transferred by moving charges through a
complete circuit.
Strand 2

Essential Questions
Student Learning Targets
Use a model to explain the
importance of electric charge,
batteries, and electrical energy
in circuits.
Explain the difference
between an electrical
conductor and an insulator.
Predict and describe the
performance of light bulbs and
motors in series and parallel
circuits.
List, as basic forms of energy,
light, heat, sound, electrical,
and energy of motion.
Explain that electrical energy
is a form of energy that is
transferred through circuits to
devices that are designed to
make use of this form of
energy (e.g., lamps, fans,
computers, etc.).
Describe the role of electrical
charge in circuits by using a
model of electrical circuits.
Relate that electrical energy
carried by charges in a circuit
is transferred to devices in the
circuit and is usually changed
into (transformed) different
kinds of energy by these
devices (e.g., light bulbs
change electrical energy into
light and heat energy, motors
turn the electrical energy into
energy of motion). Trace the
flow of energy from electrical
energy to other forms of
energy, such as light. Express
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Forces and The Transfer of Energy
Substrand H Electrical systems can be designed to
perform a variety of tasks. Series or parallel circuits
can be used to transfer electrical energy to devices.
Electrical circuits require a complete loop through
which the electrical charges can pass.



Strand 3
Energy Interacting with Materials: the
Transformation and Conservation of Energy
Substrand A Energy can be transformed from one
form into another. Energy transformations often take
place while energy is being transferred to another
object or substance. Energy transformations and
energy transfers can be used to explain how energy
flows through a physical system (e.g.,
photosynthesis, weathering, and electrical circuits).




Unit Four: Simple Machines
Timeline: 6 weeks
Standard 1
Nature and Application of Science and
Technology
Understandings and Abilities of Scientific Inquiry
Strand 1
Understanding and Abilities of Scientific Inquir
Substrand A Understand that: Scientific
investigations involve asking testable questions.
Different kinds of questions suggest different
scientific investigations. The current body of
scientific knowledge guides the investigation.
Be able to: Frame and refine questions that can be
investigated scientifically, and generate testable

Big Ideas:
Simple machines are used to
transfer energy in order to
complete a task.
Simple machines may change the
direction of an applied force
(directional advantage) or the size
of the force that is applied
(mechanical advantage) but that
the amount of energy transferred
by the simple machine is equal to
the amount of energy transferred

Essential Questions
Student Learning Targets
whether energy was
transferred, transformed or
both.
Construct both series and
parallel circuits to investigate
and describe how multiple
devices in series or parallel
(bulbs, motors) perform (dim
versus bright, fast versus
slow). Describe how the way
the devices are connected
affects the functioning (i.e.,
dim versus bright) of the
device, and relate this to how
much electrical energy is
received.
Moving electric charges
produce magnetic fields.
Show how electrical energy
carried by currents in wires
can be used to create magnetic
fields.

Essential Questions:
What makes a question scientific?
What constitutes evidence?
When do you know you have
enough evidence?
Why is it necessary to justify and
communicate an explanation?
How can energy be transferred
from one material to another?

Assessments

Suggested Formative
Assessments:
Investigation reflections
Student journals
Self assessments and
reflections
Suggested Summative
Assessments:
End of unit assessment
Performance tasks
rubrics
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hypotheses.
Substrand B Understand that: A valid investigation
controls variables. Different experimental designs
and strategies can be developed to answer the same
question.
Be able to: Design and conduct investigations with
controlled variables to test hypotheses.
Substrand C Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that
others can replicate the experiment.
Be able to: Accurately collect data through the
selection and use of tools and techniques appropriate
to the investigation.
Construct tables, diagrams and graphs, showing
relationships between two variables, to display and
facilitate analysis of data. Compare and question
results with and from other students.
Substrand D Understand that: There is much
experimental and observational evidence that
supports a large body of knowledge. The scientific
community supports known information until new
experimental evidence arises that does not match
existing explanations. This leads to the evolution of
the scientific body of knowledge.
Be able to: Form explanations based on accurate and
logical analysis of evidence. Revise the explanation
using alternative descriptions, predictions, models
and knowledge from other sources as well as results
of further investigation.
Substrand E Understand that: Evaluating the
explanations proposed by others involves examining
and comparing evidence, identifying faulty
reasoning, pointing out statements that go beyond the
evidence, and suggesting alternative explanations for
the same observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can

Unit Concept
Big Ideas
to the simple machine
The effort force and the effort
distance form an inverse
relationship (sometimes described
in terms of “trade-off”). This
relationship stems from the fact
that it takes a specific amount of
energy to complete a given task.
Changes take place because of the
transfer of energy. Energy is
transferred to matter through the
action of forces. Different forces
are responsible for the transfer of
the different forms of energy.

Essential Questions
Student Learning Targets
What happens to a material when
energy is transferred to it?
Learning Targets:
 Determine where to place the
effort force and fulcrum in
order to lift an object with the
least amount of effort force.
 Read a spring scale to measure
the amount of effort force.
 Recognize and describe how
levers used in daily life.
 Describe the relationship
between the effort force and
the effort distance.
 Collect data in a single and a
double pulley system.
 Make observations of pulley
systems and draw conclusions
using data.
 Use multiplication skills to
complete a data table.
 Draw conclusions about data
from previous inquiries to use
with present investigations.
 Identify the effort force and
effort distance in an inclined
plane system.
 Make observations about
inclined plane systems, collect
data in an inclined plane
system, and draw conclusions.
 Apply knowledge of inclined
plane systems to practical
applications.
 Identify how the screw is an
example of an inclined plane.
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lead to greater understanding and resolution of the
conflict.
Be able to: Communicate scientific procedures, data,
and explanations to enable the replication of results.
Use computer technology to assist in communicating
these results. Critical review is important in the
analysis of the results.
Substrand F Understand that: Scientific habits of
mind and other sources of knowledge and skills are
essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new
ideas, and objectivity. Other knowledge and skills
include mathematics, reading, writing, and
technology.
Be able to: Use mathematics, reading, writing, and
technology when conducting scientific inquiries.





Standard 3
Energy and Its Effects
Strand 2
Forces and the Transfer of Energy
Substrand A When the forces acting on an object
are balanced, its motion will not change. Unbalanced
forces will cause the object’s motion to change.
Changes in motion depend upon the size and
direction of the total unbalanced force exerted on the
object.
Substrand B Gravity is a force that acts between
masses over very large distances. Near the Earth’s
surface, gravity pulls objects and
substances vertically downward.
Substrand C Forces can be used to transfer energy
from one object to another. Simple machines are
used to transfer energy in order to simplify difficult
tasks.







Essential Questions
Student Learning Targets
Conduct investigations using
simple machines to
demonstrate how forces
transfer energy.
Explain that simple machines
may change the direction of an
applied force (directional
advantage) or the size of the
force that is applied
(mechanical advantage) but
that the amount of energy
transferred by the simple
machine is equal to the
amount of energy transferred
to the simple machine.
Conduct investigations using
simple machines to
demonstrate how forces
transfer energy.
Explain that simple machine
may change the direction of an
applied force (directional
advantage) or the size of the
force that is applied
(mechanical advantage) but
that the amount of energy
transferred by the simple
machine is equal to the
amount of energy transferred
to the simple machine.
Design a device that relies on
the directional and/or
mechanical advantage of a
simple machine to perform a
task (e.g., lift a weight, move a
heavy object).
Identify the forces and
motions involved, the source
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Standards Alignment

Unit Five: Earth History
Timeline: 6 weeks
Standard 1
The Nature and Application of Science and
Technology
Strand 1
Understandings and Abilities of Scientific Inquiry
Substrand A Understand that: Scientific
investigations involve asking testable questions.
Different kinds of questions suggest different
scientific investigations. The current body of
scientific knowledge guides the investigation.
Be able to: Frame and refine questions that can be
investigated scientifically, and generate testable
hypotheses.
Substrand B Understand that: A valid investigation
controls variables. Different experimental designs
and strategies can be developed to answer the same
question.
Be able to: Design and conduct investigations with
controlled variables to test hypotheses.
Substrand C Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that
others can replicate the experiment.
Be able to: Accurately collect data through the
selection and use of tools and techniques appropriate
to the investigation. Construct tables, diagrams and
graphs, showing relationships between two variables,
to display and facilitate analysis of data. Compare
and question results with and from other students.
Substrand D Understand that: There is much
experimental and observational evidence that

Unit Concept
Big Ideas

Unit Concepts:
Observations of present processes
(weathering, erosion, and
deposition) and evidence of these
processes (ex., grain size
and shape, landforms, layering).
Using present observations and
evidence to make inferences.
Change over time of Earth’s
crust.

Essential Questions
Student Learning Targets
of the energy used to complete
the task, and how the energy is
used by the simple machine.

Essential Questions:
How are observations and
inferences essential in
understanding Earth’s history
today and in the past?
How can observations of
sedimentary rocks lead to
inferences about the environment
in which the sediments were
deposited?

The Earth as interacting systems.
These systems continually
interact at different rates of time,
affecting the Earth locally and
globally.

How do these observations lead to
inferences on how present
processes of weathering and
erosion will affect the sedimentary
rocks?
How is Earth’s timeline similar
and different than your own
personal timeline?

Cycling of rock material.
Using a model to understand
events of the past.

Can index fossils provide a
complete picture of Earth’s
history?

Using patterns to infer changes
over geologic time.

Are the continents in fixed
positions? How do you know?

Big Ideas:
Scientific inquiry involves asking
scientifically-oriented questions,
collecting evidence, forming

Learning Targets:
 Making observations
 Generating evidence
 Communicating results

Processes that shape the Earth.

Assessments

Suggested Formative
Assessments:
Teacher observations
student lab sheets
quick writes
observation of student notes
student self assessment and
reflections
Suggested Summative
Assessments:
End of unit assessment
Rubrics
Performance task
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Standards Alignment
supports a large body of knowledge. The scientific
community supports known information until new
experimental evidence arises that does not match
existing explanations. This leads to the evolution of
the scientific body of knowledge.
Be able to: Form explanations based on accurate and
logical analysis of evidence. Revise the explanation
using alternative descriptions, predictions, models
and knowledge from other sources as well as results
of further investigation.
Substrand E Understand that: Evaluating the
explanations proposed by others involves examining
and comparing evidence, identifying faulty
reasoning, pointing out statements that go beyond the
evidence, and suggesting alternative explanations for
the same observations. Conflicting data or
conflicting interpretations of the same data suggest
the need for further investigation. Continued
investigation can lead to greater understanding and
resolution of the conflict.
Be able to: Communicate scientific procedures, data,
and explanations to enable the replication of results.
Use computer technology to assist in communicating
these results. Critical review is important in the
analysis of these results.
Substrand F Understand that: Scientific habits of
mind and other sources of knowledge and skills are
essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new
ideas, and objectivity. Other knowledge and skills
include mathematics, reading, writing, and
technology.
Be able to: Use mathematics, reading, writing, and
technology when conducting scientific inquiries.

Unit Concept
Big Ideas
explanations, connecting
explanations to scientific
knowledge and theory, and
communicating and justifying the
explanation.






The development of technology
and advancement in science
influence and drive each other
forward and contributions are
essential in building scientific
knowledge.



Earth’s systems can be broken
down into individual components
which have observable
measurable properties.



Earth’s components form
systems.














Strand 2
Science Technology and Society
Substrand A Advances in technology can expand

Essential Questions
Student Learning Targets
Conducting a critical review
Comparing observations
Conducting tests for calcium
carbonate
Identify sandstone, shale, and
limestone
Correlate rock layers
horizontally across location
Explain how differential
erosion changes a landscape
Explain how physical and
chemical weathering act on
rocks to form sediments.
Identify the sediments that
form sandstone, shale, and
limestone.
Model the formation of
sandstone, shale, and
limestone.
Create a geologic timeline of
Earth’s history.
Use index fossils to correlate
rock layers.
Identify evidence that supports
the theory that the continents
were once together and have
moved to their present
positions.
Describe the rock cycle.
Describe how the surface of
the Earth is constantly
changing through the
processes of weathering,
erosion, and deposition.
Cite three lines of evidence
such as the fit of coastlines,
the similarity of rock type and
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Standards Alignment

Unit Concept
Big Ideas

the body of scientific knowledge. Technological
tools allow people to observe objects and phenomena
that otherwise would not be possible. Technology
enhances the quality, accuracy, speed and analysis of
data gathered.
Substrand B Science and technology in society are
driven by the following factors: economical,
political, cultural, social, and environmental.
Increased scientific knowledge and technology create
changes that can be beneficial or detrimental to
individuals or society through impact on human
health and the environment.

Essential Questions
Student Learning Targets
contiguousness of bedding
areas, and similarity of
fossilized remains that indicate
that the continents were once a
large land mass.

Strand 3
History and Context of Scienc
Substrand A Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of
these contributions and how they came about
provides insight into the expansion of scientific
knowledge.
Standard 5
Earth’s Dynamic Systems
Strand 1
Components of the Earth
Substrand C The formation of sediment and soil
requires a long period of time as rocks are weathered,
eroded and deposited.
Strand 2
Interactions Throughout Earth’s Systems
Substrand D Constructive processes that build up
the land and the destructive processes of weathering
and erosion shape and reshape the land surface. The
height of Earth landforms is a result of the difference
between the rate of uplift and the rate of erosion at a
particular location.
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Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Substrand K Past geological events and
environments can be reconstructed by interpreting
fossilized remains and successive layering of
sedimentary rocks.
Substrand L The fit of continental coastlines, the
similarity of rock types and fossilized remains
provide evidence that today’s continents were once a
single land mass. The continents moved to their
current positions on plates driven by energy from
Earth’s interior.
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Curriculum Framework Science
School: Kuumba Academy Charter School

Curricular Tool: DE Science Coalition

Standards Alignment
Unit One: Our Genes Our Selves
Timeline : 6 weeks
Standard 1: The Nature and Application of Science and
Technology
Strand Understandings and Abilities of Scientific Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the investigation..
Substrand B: Understand that: A valid investigation controls
variables. Different experimental designs and strategies can
be developed to answer the same
Substrand C: Understand that: In a scientific investigation,
data collection involves making precise measurements and
keeping accurate records so that others can replicate the
experiment.
Substrand D: Understand that: There is much experimental
and observational evidence that supports a large body of
knowledge. The scientific community supports known
information until new experimental evidence arises that does
not match existing explanations. This leads to the evolution
of the scientific body of knowledge.
Substrand E: Understand that: Evaluating the explanations
proposed by others involves examining and comparing
evidence, identifying faulty reasoning, pointing out statements
that go beyond the evidence, and suggesting alternative
explanations for the same observations. Conflicting data or
conflicting interpretations of the same data suggest the need
for further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind and
other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and objectivity.
Other knowledge and skills include mathematics, reading,

Unit Concept
Big Ideas

Concepts:
Observation and Evidence
(inherited traits are
introduced and investigated)
Patterns (Punnett squares are
used to predict traits among
offspring: pedigrees are used
to track patterns across
generations)
Models (students perform
simulated DNA
fingerprinting to assess
parentage; students design
critter offspring to model
patterns of inheritance,
including dominance,
recessive and inheritance of
sex-linked traits)
Reasoning and explanations
(students use the Marfan
scenario to make evidence
based decisions regarding the
benefits and tradeoffs of
genetic testing)
Structure and function
(students investigate the role
of DNA, genes, and
chromosomes in
reproduction)

Grade: 7

Teacher: ______________________

Essential Questions
Student Learning Targets

Essential Questions:
What are the advantages and disadvantages
of different reproductive strategies?
What is the difference between sexual and
asexual reproduction?
How are inherited traits passed down from
generation to generation?
What causes variation among humans? What
are examples of inherited traits?
How does the size of the sample data
collected compare to the theoretical
probability?
How does a probability of inherited traits
passing from generation to generation differ
in a simulation versus the theoretical
probability?
How is a Punnett square useful in predicting
patterns of inheritance?
How is a pedigree useful in studying traits?
Why is the work of Gregor Mendel important
in the field of genetics?
How are chromosomes related to inheritance
of traits?
Can the environment affect inherited traits?
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Assessments

Suggested Formative
Assessments:
Teacher observations
Journal entries
Observations
Note taking
KWLs
Concept Maps
Suggested Summative
Assessments:
Open ended responses
Tests/quizzes
Lab reports
Model of key ideas
Rubrics

Standards Alignment
writing, and technology

Unit Concept
Big Ideas
Big Ideas:

Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the body
of scientific knowledge. Technological tools allow people to
observe objects and phenomena that otherwise would not be
possible. Technology enhances the quality, accuracy, speed
and analysis of data gathered.
Substrand B: Science and technology in society are driven
by the following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on human
health and the environment.

Students will understand
that…
Organisms reproduce,
develop, have predictable life
cycles, and pass on heritable
traits to their offspring.

Strand: History and Context of Science:
Substrand A: Over the course of human history,
contributions to science have been made by different people
from different cultures. Studying some of these contributions
and how they came about provides insight into the expansion
of scientific knowledge.

Asexual and sexual
reproduction is two
successful strategies in
reproduction.

Standard 7: Diversity and Continuity of Living Things
Strand: Reproduction, Heredity and Development
Substrand A: Reproduction is a characteristic of all living
systems and is essential to the continuation of every species.
Substrand B: Some organisms reproduce asexually involving
one parent. Asexual reproduction results in offspring that are
genetically identical to the parent organism (clones). This
process is advantageous in maintaining the genetic make-up
of organisms that are successful in a specific environment.
Students should be able to:
Substrand C: Some organisms reproduce sexually involving
two parents. Sexual reproduction results in offspring that have
greater genetic diversity than those resulting from asexual
reproduction. One-half of the offspring’s genetic information
comes from the “male” parent and one-half comes from the
“female” parent. These genetic differences help to ensure the
survival of offspring in varied environments.
Substrand D: In sexual reproduction after the egg is
fertilized, each of the new cells in the developing organism

All inherited traits are passed
along by DNA
There are inheritable traits
and traits that are altered by
environmental factors.

Punnett squares and
pedigrees can be used to
predict inherited traits
The development of
technology has allowed us to
apply our knowledge of
genetics, reproduction,
development and evolution to
meet human needs and wants.

Essential Questions
Student Learning Targets
How does the understanding and
manipulation of genetics, reproduction,
development and evolution affect the quality
of human life?
What trade-offs exist in knowing whether an
individual carries a genetic abnormality?
How are genetic diseases predicted?
What are societal and ethical issues involved
in genetic testing and genetic fingerprinting?
Learning Targets:

Make observations.

Collect and organize data. (Make and
analyze a data table indicating class
results of a observed traits.)

Construct a bar graph.

Conduct an investigation and make
predictions. (Grow Nicotiana plants.
Predict and investigate the inherited
traits.)

Given varied scenarios, classify
offspring as sexually or asexually
produced and justify your response.

Compare and contrast sexual and
asexual reproduction in terms of
variation and adaptation to a static or
changing environment.
 Make a simple labeled drawing of
human reproductive cells, indicating the
sex cells (sperm and egg) with half the
chromosomal number (23) as the
fertilized egg (46).
 Recognize that different organisms may
have different numbers of chromosomes
and that the number of chromosomes
does not relate to the complexity of the
organism.
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Assessments

Standards Alignment

Unit Concept
Big Ideas


receives an exact copy of the genetic information contained in
the nucleus of a fertilized egg.
Substrand F: Chromosomes are found in the nucleus of the
cell and contain genes that are made of DNA. Inherited traits
of individuals are controlled by genes.
Substrand G: Chromosomes can be arranged in pairs (onehalf of each pair from each parent).
These pairs are approximately the same size and shape, and
have similar sequences of genes.
Humans have 23 pairs (46) of chromosomes. Other
organisms may have different numbers of chromosomes.
Substrand H: In humans, gender is determined by a pair of
sex chromosomes. Females possess two X chromosomes;
males an X and a Y chromosome. The sex of an embryo is
determined by the sex chromosome found in the sperm cell.
Substrand I: Alternative versions of genes (different alleles)
account for variations in inherited characteristics (i.e., flower
color). Pairs of chromosomes that have the same allele
present on both chromosomes are homozygous. Pairs of
chromosomes with different alleles are heterozygous.
Substrand J: A dominant trait will be expressed if the
organism is heterozygous or homozygous for the trait. A
recessive trait will only be expressed if the organism is
homozygous for the trait.
Substrand K:. Mendelian genetics can be used to predict
genotypes and phenotypes of offspring resulting from sexual
reproduction.











Strand Technology Applications
Substrand A Selective breeding is used to cultivate plants
and domesticated animals with desirable traits.
Substrand B Knowledge gained from research in genetics is
being applied to areas of human health. Geneticists and
genetic counselors may use pedigrees and Punnett squares to
help predict the possibility of genetic disorders in future
generations



Essential Questions
Student Learning Targets
Make a simple labeled drawing of
asexual reproduction as it occurs in
sexually produced organisms (i.e., skin
cells). Indicate that the resulting cells
contain an identical copy of the genetic
information from the parent cell.
Discuss the advantages and
disadvantages to cloning.
Describe the relationship between genes,
chromosomes, and DNA in terms of
location and size.
Modeling the passing along of a simple
trait from generation to generation.
Discuss trade-offs that exist when
modeling the passing of genes form one
generation to the next.
Simulate patterns of inheritance using a
coin toss.
Explain ratios of phenotypes in offspring
using knowledge of genetics.
Explain how the body of scientific
information in genetics changes over
time as critical review of results is
investigated and new questions and
technologies emerge.
Use a single trait Punnett square to
predict the outcome of a genetic cross
when the parents’ genotypes are known.
Indicate which individuals will express a
dominant or recessive trait. Justify the
indication by relating that dominant
alleles appearing heterozygous or
homozygous are expressed or that two
recessive alleles (homozygous) are
required for an offspring to express a
recessive trait.
Use a pedigree to determine the pattern
of inheritance of dominant and recessive
alleles over several generations.
Discuss the pros and cons of genetic
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Unit Concept
Big Ideas



Unit Two: Properties of Matter
Timeline: 6weeks
Standard 1: The Nature and Application of Science and
Technology
Strand Understandings and Abilities of Scientific Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the investigation..
Substrand B: Understand that: A valid investigation controls
variables. Different experimental designs and strategies can
be developed to answer the same
Substrand C: Understand that: In a scientific investigation,
data collection involves making precise measurements and
keeping accurate records so that others can replicate the
experiment.
Substrand D: Understand that: There is much experimental
and observational evidence that supports a large body of
knowledge. The scientific community supports known
information until new experimental evidence arises that does
not match existing explanations. This leads to the evolution
of the scientific body of knowledge.
Substrand E: Understand that: Evaluating the explanations
proposed by others involves examining and comparing
evidence, identifying faulty reasoning, pointing out statements
that go beyond the evidence, and suggesting alternative
explanations for the same observations. Conflicting data or
conflicting interpretations of the same data suggest the need
for further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind and

Essential Questions
Student Learning Targets
testing.
Use genetic information to match parents
to offspring.
Research and report on selective
breeding. Select an organism (i.e., race
horses, pedigree dogs) and trace its
history of development and the traits of
the animal (or plant) that were enhanced
by selective breeding.

Concepts:
Interactions
The three phases of matter
(solid, liquid, gas) are
determined by the
arrangement, motion and
interaction of molecules

Essential Questions:
What makes a question scientific? What
constitutes evidence? When do you know
you have enough evidence?

Models
The particle model of matter
is a conceptual tool useful in
understanding the properties
and behavior of matter that is
of too small a scale to
observe directly

How have past scientific contributions
influenced current scientific understanding of
the world?

Observation and Evidence
The observation and
measurement of
characteristic properties, such
as density, boiling and
melting points, and
solubility, of pure substances
are useful in distinguishing
and separating one substance
from another.
Changes
An increase or decrease in

Why is it necessary to justify and
communicate an explanation?

How do the properties of materials determine
their use?
How can the properties of the components of
a mixture be used to separate the mixture?
How do the components determine the
properties of mixtures?
How does conservation of mass apply to the
interaction of materials in a closed system?
Learning Targets:
Students will:
 Design and conduct investigations with
controlled variables to test hypotheses.
 Accurately collect data through the
selection and use of tools and techniques
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Assessments

Suggested Formative
Assessments:
Observations
Journal Entries
Pre-Tests
Graphic Organizers
Participation in Lab work
Note Taking
Suggested Summative
Assessments:
Test/ Quizzes
Written Reports
Lab Reports
Model of Key ideas
Presentations
Rubrics

Standards Alignment
other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and objectivity.
Other knowledge and skills include mathematics, reading,
writing, and technology
Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the body
of scientific knowledge. Technological tools allow people to
observe objects and phenomena that otherwise would not be
possible. Technology enhances the quality, accuracy, speed
and analysis of data gathered.
Substrand B: Science and technology in society are driven
by the following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on human
health and the environment.
Strand : History and Context of Science
Substrand A: Over the course of human history,
contributions to science have been made by different people
from different cultures. Studying some of these contributions
and how they came about provides insight into the expansion
of scientific knowledge.
Standard 2: Materials and their Properties
Strand: Properties and Structure of Materials
Substrand A: All matter consists of particles too small to be
seen with the naked eye. The arrangement, motion, and
interaction of these particles determine the three states of
matter (solid, liquid, and gas). Particles in all three states are
in constant motion. In the solid state, tightly packed particles
have a limited range of motion. In the liquid state, particles
are loosely packed and move past each other. In the gaseous
state, particles are free to move.
Substrand B: A phase change may occur when a material
absorbs or releases heat energy. Changes in phase do not
change the particles but do change how they are arranged.
Substrand C:Some physical properties, such as mass and

Unit Concept
Big Ideas
energy alters the behavior of
the particles and thus the
material.
Constancy
The law of conservation of
matter applies to physical
changes.






Properties of Materials
The properties of matter
determine the reasonable use
of materials.



Big Ideas:
Scientific inquiry involves
asking scientifically-oriented
questions, collecting
evidence, forming
explanations, connecting
explanations to scientific
knowledge and theory, and
communicating and
justifying the explanation.



The structures of materials
determine their properties.
The properties of the mixture
are based on the properties of
its components.
When materials interact
within a closed system, the
total mass of the system
remains the same.










Essential Questions
Student Learning Targets
appropriate to the investigation.
Construct tables, diagrams and graphs,
showing relationships between two
variables, to display and facilitate
analysis of data.
Compare and question results with and
from other students.
Form explanations based on accurate
and logical analysis of evidence.
Communicate scientific procedures,
data, and explanations to enable the
replication of results.
Analyze results and discuss nature and
source of experimental error.
Recognize that all matter consists of
particles and how the particles are
arranged determines the physical state.
Use the particle model to describe solids,
liquids, and gases in terms of the
packing and motion of particles.
Measure and record the temperature of
ice water as it is heated. Plot the graph
of measurements taken and interpret the
change of phase graph using the particle
model, identify where water is a solid,
liquid or gas, is freezing/melting or
evaporating/condensing. Relate the
states of matter to the changes (increase,
decrease) of energy in the system.
Design an inquiry to test predictions
about what happens to the mass of water
when it freezes and discuss the results.
Begin to distinguish between a “pure”
substance and a mixture.
Discuss that when a solution is made,
the solute and solvent particles
intermingle and that mass is conserved.
Design and conduct an experiment to
approximately measure solubility of two
different substances.
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Unit Concept
Big Ideas

volume, depend upon the amount of material. Other physical
properties, such as density and melting point, are independent
of the quantity of material. Density and melting point are
unique physical properties for a material. Tools such as
microscopes, scales, beakers, graduated cylinders, Celsius
thermometers, and metric rulers are used to measure physical
properties.
Substrand E: Exposure to energy, such as light and heat,
may change the physical properties of materials.



Strand: Mixtures and Solutions
Substrand A: Mixtures can be homogeneous or
heterogeneous. Mixtures may be solids, liquids, and/or gases.
Most materials are physical mixtures consisting of different
components in varying concentrations. The individual
components can be separated using the components’ unique
physical properties.
Substrand B: Solutions are homogenous mixtures of two or
more components. The properties of a solution depend on the
nature and concentration of the solute(s) and the nature of the
solvent(s).
Substrand C: The rate of solubility is influenced by
temperature and the surface area of the solute.
Substrand D: Temperature of the solvent can affect the
saturation point of the solution.



Strand: Conservation of Matter
Substrand A: The total mass of the mixture is equal to the
sum of the masses of the components. Total mass is
conserved when different substances are mixed.













Strand: Materials Technology
Substrand A: Synthetic materials and/or modified natural
materials are produced to make products used in everyday
life.



Essential Questions
Student Learning Targets
Design and conduct an experiment to
determine how solubility is affected by
changes in temperature.
Describe solubility and saturation point
using the particle model.
Use terms such as dissolve, soluble,
insoluble, solution, solvent, and solute to
describe the process of dissolving.
Determine whether a substance is
soluble or insoluble.
Discuss how solubility can be used to
help identify substances.
Determine the relationship between
particle size and temperature of the
solvent to the rate of solubility.
Use physical properties to distinguish
and separate one substance or material
from another.
Design and conduct an inquiry to obtain
a clean sample of salt from crushed rock
salt.
Observe the effect of concentration on
properties of solution (color, density,
boiling point, melting point).
Apply chromatography to perform a
comparative analysis of solutions.
Calculate the density of various solid
materials. Use density to predict
whether an object will sink or float in
water. Given the density of various
solids and liquids, create a density
column and explain the arrangement in
terms of density.
Select a manufactured item and identify
its component materials. Explain how
the physical properties of the materials
contribute to the function of the item.

Unit Three: Diversity of Life
Timeline: 6 weeks
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Standards Alignment
Standard 1: The Nature and Application of Science and
Technology
Strand Understandings and Abilities of Scientific Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the investigation..
Substrand B: Understand that: A valid investigation controls
variables. Different experimental designs and strategies can
be developed to answer the same
Substrand C: Understand that: In a scientific investigation,
data collection involves making precise measurements and
keeping accurate records so that others can replicate the
experiment.
Substrand D: Understand that: There is much experimental
and observational evidence that supports a large body of
knowledge. The scientific community supports known
information until new experimental evidence arises that does
not match existing explanations. This leads to the evolution
of the scientific body of knowledge.
Substrand E: Understand that: Evaluating the explanations
proposed by others involves examining and comparing
evidence, identifying faulty reasoning, pointing out statements
that go beyond the evidence, and suggesting alternative
explanations for the same observations. Conflicting data or
conflicting interpretations of the same data suggest the need
for further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind and
other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and objectivity.
Other knowledge and skills include mathematics, reading,
writing, and technology
Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the body
of scientific knowledge. Technological tools allow people to
observe objects and phenomena that otherwise would not be
possible. Technology enhances the quality, accuracy, speed
and analysis of data gathered.

Unit Concept
Big Ideas
Concepts:
Observation and Evidence
Structure and Function
Process Skills
Classification
Investigation
Interactions
Adaptations
Big Ideas:
The common characteristics
of living things include
growth, need for nutrition,
exchange of gases, response
to stimulus, reproduction,
need for water, elimination of
waste, and the presences of
cells.
Organisms can be classified
according to set criteria based
on structure and function.
Multi-cellular organisms
have levels of organization of
structure and function.
Unicellular organisms live
independently while multicellular organisms contain
cells that cannot live
independently.
The cell is the basic unit of
life. Cells have structures
may include membranes, cell
walls, nuclei, vacuoles,
mitochondria, and cytoplasm.
The type of cell determines
what structures are present.
Unicellular organisms have

Essential Questions
Student Learning Targets
Essential Questions:
What distinguishes living things from nonliving things?
How is structure related to function in cells,
tissues, organs, organ systems and multicellular organisms?
How are organisms classified into different
kingdoms with emphasis also given to singlecelled organisms?
What is the difference between a single
celled organism and a single cell from multicelled organisms?
How have technological advancements led to
and helped to further develop the cell theory?
How do the mechanisms of seed dispersal
contribute to a plant’s survival?
What are the adaptations of flowering plants
that increase their chances of successful
sexual reproduction?
How are the characteristics of life related to
the processes of photosynthesis and cellular
respiration?
Learning Targets:
 Use a microscope to make observations
of microscopic organisms and observe
their life processes.
 Classify a variety of organisms based on
their characteristics.
 Design a controlled experiment based on
a testable question, collect evidence,
organize data and form conclusions.
 Sort pictures into categories of living,
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Assessments
Suggested Formative
Assessment:
Mid-summative exam
Student self-assessment
and reflection
Learning logs
Lab Notebook response
sheets
Suggested Summative
Assessment
Performance task
Rubrics
End of unit summative
assessment

Standards Alignment
Substrand B: Science and technology in society are driven
by the following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on human
health and the environment.
Strand: History and Context of Science
Substrand A: Over the course of human history,
contributions to science have been made by different people
from different cultures. Studying some of these contributions
and how they came about provides insight into the expansion
of scientific knowledge.

Unit Concept
Big Ideas
the same needs and perform
the same general functions as
complex organisms
The Cell Theory is supported
through the use of
technological advancements
such as microscopes









Standard 6: Life Processes
Strand: Structure, Function and Relationship
Substrand A: Living organisms share common
characteristics that distinguish them from non-living, dead,
and dormant things. They grow, consume nutrients, exchange
gases, respond to stimuli, reproduce, need water, eliminate
waste, and are composed of cell(s).
Substrand B: Living systems in all kingdoms demonstrate
the complementary nature of structure and function. Important
levels of organization for structure and function include cells,
tissues, organs, organ systems, and organisms.
Substrand C: Most organisms are single celled while others
are multi-cellular. Multi-cellular organisms consist of
individual cells that cannot survive independently, while
single-celled organisms are composed of one cell that can
survive independently.
Substrand D: The cell is the fundamental unit of life. Cells
have basic needs for survival. They use energy, consume
materials, require water, eliminate waste, and reproduce.
Substrand E: Most cells contain a set of observable
structures called organelles which allow them to carry out life
processes. Major organelles include vacuoles, cell membrane,
nucleus, and mitochondria. Plant cells have a cell wall and
chloroplasts




Essential Questions
Student Learning Targets
non-living, dead, or dormant.
Make observations, collect data,
organize the data, analyze data, draw
conclusions, communicate results, and
form explanations.
Observe and compare structures and
behaviors of single-celled organisms.
Dissect seeds to observe the structures.
Observe germinating seeds and record
changes.
Investigate transpiration.
Observe and label plant reproductive
structures. Describe the function of each
structure.
Describe different methods of seed
dispersal.
Observe a simulation of bacterial growth
and describe the rate of growth.

Strand: Matter and Energy Transformations
Substrand A: All organisms require energy. A general
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Assessments

Standards Alignment

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

distinction among organisms is that plants use solar energy to
make their own food (sugar) and animals acquire energy
directly or indirectly from plants.
Substrand B: Plants use the energy from sunlight, carbon
dioxide, and water to produce sugars (photosynthesis). Plants
can use the food (sugar) immediately or store it for later use.
Substrand C: Most living things use sugar (from food) and
oxygen to release the energy needed to carry out life
processes (cellular respiration). Other materials from food are
used for building and repairing cell parts.
Standard 7: Diversity and Continuity of Living Things
Strand: Reproduction, Heredity and Development
Substrand A: Reproduction is a characteristic of all living
systems and is essential to the continuation of every species.
Substrand B: Some organisms reproduce asexually involving
one parent. Asexual reproduction results in offspring that are
genetically identical to the parent organism (clones). This
process is advantageous in maintaining the genetic make-up
of organisms that are successful in a specific environment.
Substrand C: Some organisms reproduce sexually involving
two parents. Sexual reproduction results in offspring that have
greater genetic diversity than those resulting from asexual
reproduction. One-half of the offspring’s genetic information
comes from the “male” parent and one-half comes from the
“female” parent. These genetic differences help to ensure the
survival of offspring in varied environments.
Substrand D: In sexual reproduction after the egg is
fertilized, each of the new cells in the developing organism
receives an exact copy of the genetic information contained in
the nucleus of a fertilized egg.
Strand: Diversity and Evolution
Substrand A: There is a wide diversity of organisms on
Earth. These organisms may be classified in a number of
ways. One classification system places organisms into five
kingdoms (monera, protista, fungi, plantae, and animalia)
based on similarities in structure.
Substrand B: The great variety of body forms and structures
found in different species enable organisms to survive in
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Standards Alignment

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Assessments

diverse environments
Unit Four: Delaware Watersheds
Timeline: 8 weeks
Standard 1: The Nature and Application of Science and
Technology
Strand Understandings and Abilities of Scientific Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the investigation..
Substrand B: Understand that: A valid investigation controls
variables. Different experimental designs and strategies can
be developed to answer the same
Substrand C: Understand that: In a scientific investigation,
data collection involves making precise measurements and
keeping accurate records so that others can replicate the
experiment.
Substrand D: Understand that: There is much experimental
and observational evidence that supports a large body of
knowledge. The scientific community supports known
information until new experimental evidence arises that does
not match existing explanations. This leads to the evolution
of the scientific body of knowledge.
Substrand E: Understand that: Evaluating the explanations
proposed by others involves examining and comparing
evidence, identifying faulty reasoning, pointing out statements
that go beyond the evidence, and suggesting alternative
explanations for the same observations. Conflicting data or
conflicting interpretations of the same data suggest the need
for further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind and
other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and objectivity.
Other knowledge and skills include mathematics, reading,
writing, and technology

Concepts:
Observation and Evidence (to
identify variables that affect a
given watershed)

Essential Questions:
How do humans use water?

Reasoning and Explanation
(of observations to support
predictions about watershed
health)
Investigation (variables that
affect watersheds)

What is the role of water in the Earth
System?

Process Skills (in selecting
tools and processes that can
be used to collect water
quality data)
Properties of Materials
(particle model, solutions,
mixtures)
Comparison of data and
observations to support
predictions on a large scale
(not just individual results)
Data Organization to visually
represent/present results (data
tables, graphing, project
reports)
Big Ideas:
Students will understand
that…
Potable water is a limited
resource

Strand: Science Technology and Society:

Where is water found on the Earth?

How is a safe and useable water supply
ensured for human populations?
Learning Targets:
 Frame and refine questions that can be
investigated scientifically, and generate
testable hypotheses.
 Design and conduct investigations with
controlled variables to test hypotheses.
 Accurately collect data through the
selection and use of tools and techniques
appropriate to the investigation
 Construct tables, diagrams and graphs,
showing relationships between two
variables, to display and facilitate
analysis of data. Compare and question
results with and from other students.
 Form explanations based on accurate
and logical analysis of evidence. Revise
the explanation using alternative
descriptions, predictions, models and
knowledge from other sources as well as
results of further investigation.
 Communicate scientific procedures,
data, and explanations to enable the
replication of results. Use computer
technology to assist in communicating
these results. Critical review is
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Suggested Formative
Assessments:
Observations
KWLs
Journal Entries
Pre-Tests
Suggested Summative
Assessments:
Tests and Quizzes
Written Reports
Projects
Model of key Ideas
Lab Reports
Rubrics

Standards Alignment
Substrand A: Advances in technology can expand the body
of scientific knowledge. Technological tools allow people to
observe objects and phenomena that otherwise would not be
possible. Technology enhances the quality, accuracy, speed
and analysis of data gathered.
Substrand B: Science and technology in society are driven
by the following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on human
health and the environment.
Strand : History and Context of Science
Substrand A: Over the course of human history,
contributions to science have been made by different people
from different cultures. Studying some of these contributions
and how they came about provides insight into the expansion
of scientific knowledge.

Unit Concept
Big Ideas
Humans use and abuse water
resources regularly
Water conservation practices
can help ensure a source of
potable water for the future
Water is recycled through
Earth’s system as energy
from the sun drives phase
changes that allow water to
travel from one reservoir to
another
The porosity of an Earth
material can affect water
flow through that
material…larger pore spaces
allow faster water flow.








Standard 2: Materials and Their Properties
Strand: Properties and Structures of Materials
Substrand A: All matter consists of particles too small to be
seen with the naked eye. The arrangement, motion, and
interaction of these particles determine the three states of
matter (solid, liquid, and gas). Particles in all three states are
in constant motion. In the solid state, tightly packed particles
have a limited range of motion. In the liquid state, particles
are loosely packed and move past each other. In the gaseous
state, particles are free to move.
Strand: Mixtures and Solutions
Substrand A: Mixtures can be homogeneous or
heterogeneous. Mixtures may be solids, liquids, and/or gases.
Most materials are physical mixtures consisting of different
components in varying concentrations. The individual
components can be separated using the components’ unique
physical properties.
Substrand B: Solutions are homogenous mixtures of two or
more components. The properties of a solution depend on the
nature and concentration of the solute(s) and the nature of the

Water always flows downhill
and picks up and/or dissolves
materials as it goes.
The boundaries of a
watershed can be identified
by finding the highest points
around a given body of water
Land use affects water
quality because water the
flows over the land and into a
given body of water will pick
up and/or dissolve materials
left behind by human activity
Water chemistry can be
tested to evaluate the overall
health of a given watershed
Riparian buffers and









Essential Questions
Student Learning Targets
important in the analysis of these results.
Use mathematics, reading, writing, and
technology when conducting scientific
inquiries.
Create models that simulate the amount
of salt, frozen, fresh, and potable water
available on Earth’s surface. Compare
total water supply on Earth to the
amount of potable water available for
human use.
Calculate the ratio/percent of water
generally found in solid, liquid and
gaseous form on or within the Earth’s
surface and use this ratio to compare the
amounts of water stored in different
states
Use diagrams of the hydrologic cycle to
show and describe the circulation of
water through the Earth’s crust, oceans,
and atmosphere.
Use the particle model to describe solids,
liquids, and gases in terms of the
packing, motion of particles, and energy
gain or loss. Apply this to the processes
of evaporation, condensation, and
precipitation in the water cycle. Explain
how heat energy drives the water cycle.
Use models or diagrams to explain how
water stored underground (groundwater
and aquifers) and water stored above
ground (lakes, rivers, air, etc.) interact to
form a continuous cycle.
Investigate, through the use of models,
how water acts as a solvent and as it
passes through the water cycle it
dissolves minerals, gases, and pollutants
and carries them to surface water and
ground water supplies.
Conduct investigations and use the data
to describe the extent to which the
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Standards Alignment
solvent(s).
Standard 5: Earth’s Dynamic Systems

Unit Concept
Big Ideas
wetlands are useful lines of
defense around bodies of
water.

Strand: Components of the Earth
Substrand A: Water exists on the Earth in reservoirs (on or
within the Earth’s surface and atmosphere). The total amount
of water in these reservoirs does not change, however, the
ratio of water in solid, liquid, or gaseous form varies over
time and location.
Substrand B: The movement of water among the geosphere,
hydrosphere and atmosphere affects such things as weather
systems, ocean currents, and global climate.





Strand: Interactions Throughout Earth’s Systems
Substrand A: Water cycles from one reservoir to another
through the processes of evaporation, transpiration,
condensation and precipitation. Energy transfers and/or
transformations are associated with each of these processes.
Substrand B: Water within a watershed travels over and
through the land at various speeds based on the rate of change
in elevation and the permeability and porosity of the soil.
Water carries with it products of human activity.
Substrand C: Surface water always flows downhill. Areas of
higher elevation separate watersheds. In Delaware, this water
eventually reaches the Delaware River, the Delaware Bay, the
Atlantic Ocean or the Chesapeake Bay.









Strand: Technology and Applications
Substrand B:Water from some natural sources is unfit to
drink and requires the use of specialized technology to
analyze and purify it.



Standard 6: Life Processes
Strand: Matter and Energy Transformation
Substrand B: Plants use the energy from sunlight, carbon
dioxide, and water to produce sugars (photosynthesis). Plants
can use the food (sugar) immediately or store it for later use.
Standard 8: Ecology
Strand: Human Impact
Substrand A: Humans can alter the biotic and abiotic factors



Essential Questions
Student Learning Targets
permeability and porosity of a soil
sample affect the rate of water
percolation.
Describe the role of wetlands and
streamside forests (riparian) in filtering
water as it runs off into local streams,
rivers, and bays or seeps into ground
water
Use topographic maps to locate
Delaware watersheds and to identify the
bodies of water into which they drain.
Analyze and describe the relationship
between elevation of land and the flow
rate of water in a watershed.
Conduct tests including temperature, pH,
salinity, dissolved oxygen, turbidity,
nitrate, and phosphate to determine the
potability of local water samples.
Identify macro-invertebrates in a local
stream and apply this identification in
determining the stream’s ecological
health.
Explain the impact of human activities
(e.g., building roads, fertilizing golf
courses, etc.) on the quality of
Delaware’s waters.
Research and report on the processes
used by municipalities to ensure water
taken from local reservoirs is safe to
return to the environment.
Investigate and report on legislation such
as the Clean Water Act and its impact on
the quality of Delaware water
List ways in which human intervention
can help maintain an adequate supply of
fresh water for human consumption.
Apply knowledge and skills learned
about water as a resource to study local
sources of drinking water and devise a
water quality stewardship plan.
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Standards Alignment

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

within an ecosystem thereby creating changes to the overall
system.
Substrand C: Individuals and policymakers make decisions
regarding the use of resources based on estimated personal
and societal benefits and risks. Impacts on environmental
systems result from these decisions.
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Curriculum Framework Science
School: Kuumba Academy Charter School

Curricular Tool: DE Science Coalition

Standards Alignment
Unit One: Planetary Science
Timeline : 9 Weeks
Standard 1: The Nature and Application of Science
and Technology
Strand Understandings and Abilities of Scientific
Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the
investigation..
Substrand B: Understand that: A valid investigation
controls variables. Different experimental designs and
strategies can be developed to answer the same
Substrand C: Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that others
can replicate the experiment.
Substrand D: Understand that: There is much
experimental and observational evidence that supports a
large body of knowledge. The scientific community
supports known information until new experimental
evidence arises that does not match existing explanations.
This leads to the evolution of the scientific body of
knowledge.
Substrand E: Understand that: Evaluating the
explanations proposed by others involves examining and
comparing evidence, identifying faulty reasoning,
pointing out statements that go beyond the evidence, and
suggesting alternative explanations for the same
observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.

Grade: 8

Unit Concept
Big Ideas

Concepts:
The use of modeling to demonstrate
Earth, Sun and Moon movements
creating Moon phases, Day/night,
seasons and the amount of
concentrated energy in particular
locations around the Earth.
Students observe patterns in Moon
phases, Sunrise and Sunset and tides
with the use of daily data collection
of this information from the
internet.
Students observe the cycle of Moon
phases and Sunrise and Sunset
throughout the unit and record this
information in journals.
The use of scientific investigations
allows students to explain the
causes of seasons on Earth and
influence of gravity on weight and
jump height on different planets.
Interactions between the Sun, Moon
and Earth are observed through
phenomena such as tides, seasons,
Moon phases, day/night and
eclipses.
Great advances in information about
Solar System objects have been

Teacher: ______________________

Essential Questions
Student Learning Targets

Essential Questions:
What predictable, observable patterns
occur as a result of the interaction
between the Earth, Moon, and Sun?
What causes these patterns?
How does Earth’s physical
characteristics and motion compare to
other bodies in the Solar System?
How has technology expanded our
knowledge of the Solar System?
Learning Targets:
 Describe how scientists have
historically confirmed that the
Earth is round, not flat.
 Analyze data on sunrise and sunset
times (in terms of length of
daylight) and describe patterns.
Explain the reason for the patterns
by using models or computer
simulations of the Earth and Sun.
 Using internet, newspaper, and
actual observations of the night sky
for at least two months, collect
data on the Moon’s appearance,
and moonrise and moonset times.
Analyze the data to describe the
observable patterns (phases).
Explain why the Moon’s
appearance changes in a repeating
cyclical pattern.
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Suggested Formative
Assessments:
Teacher Observations
Graphic Organizers
KWLs
Journal Entries
Pre-Tests
Tickets in/out the door
Observations

Suggested Summative
Assessments:
Tests and Quizzes
Written Reports
Projects
Presentations
Model of Key ideas
Lab Reports
Rubrics

Standards Alignment
Substrand F: Understand that: Scientific habits of mind
and other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and
objectivity. Other knowledge and skills include
mathematics, reading, writing, and technology
Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the
body of scientific knowledge. Technological tools allow
people to observe objects and phenomena that otherwise
would not be possible. Technology enhances the quality,
accuracy, speed and analysis of data gathered. Substrand
B: Science and technology in society are driven by the
following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on
human health and the environment.

Unit Concept
Big Ideas
obtained through the use of science
and technology.

Big Ideas:
Observable, predictable patterns of
movement in the Sun, Earth, and
Moon system occur because of
gravitational interaction and energy
from the Sun.







Most objects in the Solar System
orbit the Sun and have distinctive
physical characteristics and orderly
motion
Technology expands our knowledge
of the Solar System





Strand: History and Context of Science:
Substrand A: Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of these
contributions and how they came about provides insight
into the expansion of scientific knowledge.



Standard 4 : Earth in Space
Strand: The Earth/Sun/Moon System
Substrand A: The Sun is a star that gives off radiant
energy that drives Earth systems and is essential for life.
The amount of radiant energy Earth receives from the
Sun throughout the year is nearly constant.
Substrand B: The tilt of Earth’s axis of rotation as it
orbits the Sun points in the same direction with respect to
the stars. The tilt and the orbital motion of Earth around
the Sun cause variation in the amount of solar radiation
striking a location on the Earth’s surface which results in
variation in the length of day/night and seasons.
Substrand C: Moon phases occur because the relative



Essential Questions
Student Learning Targets
Use models to describe how the
relative positions of the Sun,
Moon, and Earth account for Moon
phases, eclipses, and tides.
Describe how the relative positions
of the Earth, Moon and Sun can
cause high and low tides, and
unusually high or low tides
Demonstrate an understanding of
the components of our Solar
System and their characteristics,
including the Moon, the Sun, the
planets and their moons, extrasolar planets, and smaller objects
such as asteroids and comets.
Construct scale models of the Solar
System in order to describe the
relative sizes of planets and their
distances from the Sun.
Use a variety of resources (e.g.,
NASA photographs, computer
simulations) to compare and
contrast the physical properties
(i.e., temperature, size,
composition, surface features) of
planets.
Demonstrate an understanding of
the motion of the bodies in our
Solar System. Use models, charts,
illustrations, and other suitable
representations to predict and
describe regular patterns of motion
for most objects in the Solar
System.
Explain how the Sun is the central
and largest body in our Solar
System and the source of the light
energy that hits our planet. Use
models to explain how variations
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Standards Alignment

Unit Concept
Big Ideas

positions of Earth, Moon, and Sun change, thereby
enabling us to see different amounts of the Moon’s
surface.
Substrand D: The Moon is a natural satellite of Earth
and is different than the Earth in size, atmosphere,
gravity, and surface features.
Substrand E: Tides are caused by the gravitational
interactions of the Sun, Moon and Earth. The Moon has
a greater impact on tides because of its proximity to Earth





Strand: The Solar System
Substrand A: The Sun is by far the most massive object
in the Solar System, therefore gravitationally dominating
all other members of the Solar System.
Substrand B: The Solar System consists of comets,
asteroids, planets, and their respective satellites, most of
which orbit the Sun on a plane called the ecliptic. The
planets in our Solar System revolve in the same direction
around the Sun in elliptical orbits that are very close to
being in the same plane. Most planets rotate in the same
direction with respect to the Sun.
Substrand C: Planets can be categorized as inner or
outer planets according to density, diameter and surface
features.
Substrand D: Planets and their moons have been shaped
over time by common processes such as cratering,
volcanism, erosion, and tectonics. The presence of life on
a planet can contribute to its unique development.





Essential Questions
Student Learning Targets
in the amount of Sun’s energy
hitting the Earth’s surface results
in seasons.
Recognize that the force of gravity
keeps planets in orbit around the
sun and influences objects on Earth
and other planets (i.e., tides, ability
of humans to move and function).
Differentiate between an object’s
mass and weight
Describe how scientists have
acquired knowledge about
components of our Solar System.
Recognize the importance of
people and technologies that have
led to our current understanding of
space.
Recognize that spin-offs are
products which have undergone a
technology transfer process from
research to public use.
Research and report on spin-offs
from the space program that have
affected our everyday lives (i.e.,
Velcro, smoke detectors, cordless
tools).

Strand: Technology and Application
Substrand A: Technology, including humans landing on
the Moon, robot Landers and other space probes,
satellites, and radio telescopes, allow scientists to
investigate conditions on Earth and on other objects in
the Solar System.
Substrand B: The technology used in space exploration
expands our knowledge of the Universe and has many
spin-offs related to everyday applications.
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Standards Alignment
Unit Two: Energy Transfers and Transformations
Timeline: 7 weeks
Standard 1: The Nature and Application of Science
and Technology
Strand Understandings and Abilities of Scientific
Inquiry:
Substrand C: Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that others
can replicate the experiment.
Substrand D: Understand that: There is much
experimental and observational evidence that supports a
large body of knowledge. The scientific community
supports known information until new experimental
evidence arises that does not match existing explanations.
This leads to the evolution of the scientific body of
knowledge.
Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the
body of scientific knowledge. Technological tools allow
people to observe objects and phenomena that otherwise
would not be possible. Technology enhances the quality,
accuracy, speed and analysis of data gathered. Substrand
B: Science and technology in society are driven by the
following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on
human health and the environment.
Strand: History and Context of Science:
Substrand A: Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of these
contributions and how they came about provides insight
into the expansion of scientific knowledge.

Unit Concept
Big Ideas

Concepts
Energy comes in different forms,
and can change from one form to
another.
Energy can be transferred from one
object to another.
Energy cannot be created or
destroyed.
Terms:
Transfer
Transform
Kinetic Energy
Potential Energy
Law of Conservation of Energy
Energy chain
Big Ideas:
Energy takes many forms. These
forms can be grouped into types of
energy that are associated with the
motion of mass (kinetic energy) and
types of energy associated with the
position of mass (potential energy).

Essential Questions
Student Learning Targets

Essential Questions:
How do we know that things have
energy?
How can energy be transferred from
one material to another?
What happens to a material when
energy is transferred to it?
What happens to the energy in a
system?
Where does this energy come from,
how is it changed within the system,
and where does it ultimately go?
How does the flow of energy affect the
materials in the system?
Learning Targets:
 Explain that kinetic energy is the
energy an object has because of its
motion and identify that kinetic
energy depends upon the object’s
speed and mass.


Design and carry out investigations
to determine how changing the
mass of an object or changing its
speed changes its kinetic energy.



Explain that gravitational potential
energy (GPE) is the energy of
position (above the Earth’s
surface) and that it depends on the
object’s mass and height above the
ground.

Energy may transfer into or out of a
system and it may change forms
(transform) but the total energy
cannot change.

Standard 3 Energy and Its Effects
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Suggested Formative
Assessments:
Teacher observations
Graphic Organizers
Journal Entries
KWLs
Pre-Tests
Observations
Quickwrites
Tickets in/out of the door
Participation in lab work
Notetaking
Suggested Summative
Assessments:
Test and Quizzes
Written Reports
Lab Reports
Projects
Presentations
Model of Key ideas
Rubrics

Standards Alignment

Unit Concept
Big Ideas


Strand: The Forms and Sources of Energy
Substrand A: Energy from the Sun takes the form of
electromagnetic waves such as infrared, visible, and
ultraviolet electromagnetic waves. The radiation from
the sun consists of a range of energies in the
electromagnetic spectrum.
Substrand B: Mechanical energy comes from the
motion and position of objects. Gravitational potential
energy and elastic potential energy are important forms of
potential energy that contribute to the mechanical energy
of objects.





Strand Forces and the Transfer of Energy
Substrand A: When the forces acting on an object are
balanced, its motion will not change. Unbalanced forces
will cause the object’s motion to change. Changes in
motion depend upon the size and direction of the total
unbalanced force exerted on the object.
Substandard C: Forces can be used to transfer energy
from one object to another. Simple machines are used to
transfer energy in order to simplify difficult tasks.
Substandard D: When energy from the sun is transferred
to objects and substances, it can be transformed into a
variety of energy forms.

Essential Questions
Student Learning Targets
Relate that lifted objects have GPE
and that the size of an object’s
GPE depends on its mass and the
vertical distance it was lifted.
Explain that the mechanical energy
of an object is the sum of its
kinetic energy and its potential
energy at any point in time.
Accurately construct, interpret, and
analyze tables, diagrams and
graphs, showing relationships
between two variables relating to
energy.

Stand: Energy Interacting with Materials; the
Transformation and Conservation of Energy
Substrand A: Energy can be transformed from one form
into another. Energy transformations often take place
while energy is being transferred to another object or
substance. Energy transformations and energy transfers
can be used to explain how energy flows through a
physical system
Substrand B: When a substance absorbs heat energy, or
when a different form of energy is absorbed by the
substance and is transformed into heat energy, the
substance usually expands. The particles within the
substance do not expand but the space between the
particles increases.
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Standards Alignment
Unit Three: Heat Energy
Timeline: 4 Weeks
Standard 1: The Nature and Application of Science
and Technology
Strand Understandings and Abilities of Scientific
Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the
investigation..
Substrand B: Understand that: A valid investigation
controls variables. Different experimental designs and
strategies can be developed to answer the same
Substrand C: Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that others
can replicate the experiment.
Substrand D: Understand that: There is much
experimental and observational evidence that supports a
large body of knowledge. The scientific community
supports known information until new experimental
evidence arises that does not match existing explanations.
This leads to the evolution of the scientific body of
knowledge.
Substrand E: Understand that: Evaluating the
explanations proposed by others involves examining and
comparing evidence, identifying faulty reasoning,
pointing out statements that go beyond the evidence, and
suggesting alternative explanations for the same
observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind
and other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and
objectivity. Other knowledge and skills include

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Concepts
The particles that make up materials
are in constant but random motion.
The combined random kinetic
energy of particles is called heat
energy.

Essential Questions:
How do we know that things have
energy?

Temperature is the measure of the
average motion energy of the
particles in a material or substance.

What happens to a material when
energy is transferred to it?

Heat energy transfers by
conduction, convection and
radiation.
Heat energy transfers from warmer
substances to cooler substances until
it reaches same temperature
(equilibrium).
When particles absorb energy they
increase the amount of space
between the particles but do not
change in size.
Energy can raise the temperature of
matter or chance its state.
Terms:
Conduction
Radiation
Convection
Heat Energy
Particle Model
Equilibrium
Big Ideas
The particle model is a
representation of the arrangement

How can energy be transferred from
one material to another?

What happens to the energy in a
system?
Where does this energy come from,
how is it changed within the system,
and where does it ultimately go?
How does the flow of energy affect the
materials in the system?
Learning Targets:
 Use the particle model to explain
heat energy as the combined
random kinetic energy of particles
that make up an object and while
the heat energy and temperature of
an object are related, they are
different quantities.
 Describe how the motion of water
particles in a glass of cold water is
different from the motion of water
particles in a glass of hot water.
 Explain how the addition or
removal of heat energy can change
an object’s temperature and or its
physical state.
 Conduct simple investigations
involving changes of physical state
Copyright © 2012 by
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Assessments

Suggested Formative
Assessments:
Teacher observations
Graphic Organizers
Journal Entries
KWLs
Pre-Tests
Observations
Quickwrites
Tickets in/out of the door
Participation in lab work
Notetaking
Suggested Summative
Assessments:
Test and Quizzes
Written Reports
Lab Reports
Projects
Presentations
Model of Key ideas
Rubrics

Standards Alignment
mathematics, reading, writing, and technology
Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the
body of scientific knowledge. Technological tools allow
people to observe objects and phenomena that otherwise
would not be possible. Technology enhances the quality,
accuracy, speed and analysis of data gathered. Substrand
B: Science and technology in society are driven by the
following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on
human health and the environment.

Unit Concept
Big Ideas
and motion of particles in different
states of matter.

Essential Questions
Student Learning Targets
and temperature. Relate that there
is no change in temperature when
the substance is changing state.

Heat energy transfers by
conduction, radiation, or convection
and from areas of higher
temperature (energy) to areas of
lower temperature (energy).

Strand: History and Context of Science:
Substrand A: Over the course of human history,
contributions to science have been made by different
people from different cultures. Studying some of these
contributions and how they came about provides insight
into the expansion of scientific knowledge.
Standard 3. Energy and Its Effects
Strand: The Forms and Sources of Energy
Substrand D: Heat energy comes from the random
motion of the particles in an object or substance.
Temperature is a measure of the motion of the particles.
The higher the temperature of the material, the greater the
motion of the particles.
Strand: Forces and the Transfer of Energy
Substrand F: The addition or removal of heat energy
from a material changes its temperature or its physical
state.
Substrand G: Heat energy is transported by conduction,
convection, and radiation. Heat energy transfers from
warmer substances to cooler substances until they reach
the same temperature.
Strand: Energy Interacting with Materials; the
Copyright © 2012 by
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Assessments

Standards Alignment

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Assessments

Transformation and Conservation of Energy
Substrand B: When a substance absorbs heat energy, or
when a different form of energy is absorbed by a
substance and is transformed into heat energy, the
substance usually expands. The particles within a
substance do not expand but the space between the
particles increase.
Unit Four: Global Weather
Timeline: 6 Weeks
Standard 1: The Nature and Application of Science
and Technology
Strand Understandings and Abilities of Scientific
Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the
investigation..
Substrand B: Understand that: A valid investigation
controls variables. Different experimental designs and
strategies can be developed to answer the same
Substrand C: Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that others
can replicate the experiment.
Substrand D: Understand that: There is much
experimental and observational evidence that supports a
large body of knowledge. The scientific community
supports known information until new experimental
evidence arises that does not match existing explanations.
This leads to the evolution of the scientific body of
knowledge.
Substrand E: Understand that: Evaluating the
explanations proposed by others involves examining and
comparing evidence, identifying faulty reasoning,
pointing out statements that go beyond the evidence, and
suggesting alternative explanations for the same
observations. Conflicting data or conflicting
interpretations of the same data suggest the need for

Concepts
Weather patterns are based on
global air masses and frontal
systems and generally move from
west to east.
Storms distribute energy that effect
weather patterns.
Terms
isobars
air masses
fronts
cyclones
tornadoes
nor’easter
thunderstorm
hurricane
Big Ideas
The unequal heating of the earth is
what sets the atmosphere in motion
and creates weather patterns.

Essential Questions:
How do changes in one part of the
Earth system affect other parts of the
system?
In what ways can Earth processes be
explained as interactions among
spheres?
Learning Targets:
 Investigate the rate at which
different Earth materials absorb
heat. Explain how these
differences in heat absorption
causes air pressure differences that
result in convection currents (i.e.,
local land and sea breezes).
 Use a variety of models, charts,
diagrams, or simple investigations
to explain how the Sun’s energy
drives the cycling of water through
the Earth’s crust, oceans, and
atmosphere.
 Compare and contrast different
storm systems in terms of size,
formation, and associated weather
 Examine isobars on weather maps
to describe how wind (moving air)
travels from a region of high
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Suggested Formative
Assessments:
Teacher observations
Graphic Organizers
Journal Entries
KWLs
Pre-Tests
Observations
Quickwrites
Tickets in/out of the door
Participation in lab work
Notetaking
Suggested Summative
Assessments:
Test and Quizzes
Written Reports
Lab Reports
Projects
Presentations
Model of Key ideas
Rubrics

Standards Alignment

Unit Concept
Big Ideas

further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind
and other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and
objectivity. Other knowledge and skills include
mathematics, reading, writing, and technology





Essential Questions
Student Learning Targets
pressure to a region of low
pressure.
Construct and use surface station
models to represent atmospheric
data and interpret weather patterns
on meteorological maps.
Use weather maps to describe the
movement of fronts and storms to
predict their influence on weather.

Strand: Science Technology and Society:
Substrand A: Advances in technology can expand the
body of scientific knowledge. Technological tools allow
people to observe objects and phenomena that otherwise
would not be possible. Technology enhances the quality,
accuracy, speed and analysis of data gathered. Substrand
B: Science and technology in society are driven by the
following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on
human health and the environment.
Standard 5 Earth’s Dynamic Systems
Strand: Interactions throughout Earth’s Systems
Substrand I: Ocean currents, global winds, and storm
systems, redistribute heat energy on Earth’s surface and
therefore affect weather and long-term climatic patterns
of a region.
Substrand J: Uneven heating and cooling of the Earth’s
surface produce air masses that differ in density,
humidity and temperature. The interaction of these air
masses results in significant weather changes.
Strand: Technology and Applications
Substrand A: Global weather data from ground
measurements, satellites and radar are recorded on maps,
analyzed, and used to predict local weather.
Unit Five: Climate
Timeline: 4 Weeks
Copyright © 2012 by
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Assessments

Standards Alignment
Standard 1: The Nature and Application of Science
and Technology
Strand Understandings and Abilities of Scientific
Inquiry:
Substrand A: Understand that: Scientific investigations
involve asking testable questions. Different kinds of
questions suggest different scientific investigations. The
current body of scientific knowledge guides the
investigation..
Substrand B: Understand that: A valid investigation
controls variables. Different experimental designs and
strategies can be developed to answer the same
Substrand C: Understand that: In a scientific
investigation, data collection involves making precise
measurements and keeping accurate records so that others
can replicate the experiment.
Substrand D: Understand that: There is much
experimental and observational evidence that supports a
large body of knowledge. The scientific community
supports known information until new experimental
evidence arises that does not match existing explanations.
This leads to the evolution of the scientific body of
knowledge.
Substrand E: Understand that: Evaluating the
explanations proposed by others involves examining and
comparing evidence, identifying faulty reasoning,
pointing out statements that go beyond the evidence, and
suggesting alternative explanations for the same
observations. Conflicting data or conflicting
interpretations of the same data suggest the need for
further investigation. Continued investigation can lead to
greater understanding and resolution of the conflict.
Substrand F: Understand that: Scientific habits of mind
and other sources of knowledge and skills are essential to
scientific inquiry. Habits of mind include tolerance of
ambiguity, skepticism, openness to new ideas, and
objectivity. Other knowledge and skills include
mathematics, reading, writing, and technology

Unit Concept
Big Ideas
Concepts:
Climate on earth is affected by
circulation patterns in the oceans,
global winds, storm systems, and
location on earth.
Terms
Latitude
Ocean currents
Climate
Big Ideas
Climate is the average weather
occurring over a specific location
over time.

Essential Questions
Student Learning Targets
Essential Questions:
How do changes in one part of the
Earth system affect other parts of the
system?
In what ways can Earth processes be
explained as interactions among
spheres?
Learning Targets:
 Differentiate between weather,
which is the condition of the
atmosphere at a given time, and
climate, which is the weather
averaged over a long period of
time.
 Describe how air temperature and
pressure change with increasing
altitude and latitude.
 Examine maps of ocean currents
and trace the origin and flow of
such currents to explain the
transfer of heat energy. Identify
which currents have dominant
influence on the Delaware coast

Strand: Science Technology and Society:
Copyright © 2012 by
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Assessments
Suggested Formative
Assessments:
Teacher observations
Graphic Organizers
Journal Entries
KWLs
Pre-Tests
Observations
Quickwrites
Tickets in/out of the door
Participation in lab work
Notetaking
Suggested Summative
Assessments:
Test and Quizzes
Written Reports
Lab Reports
Projects
Presentations
Model of Key ideas
Rubrics

Standards Alignment

Unit Concept
Big Ideas

Essential Questions
Student Learning Targets

Substrand A: Advances in technology can expand the
body of scientific knowledge. Technological tools allow
people to observe objects and phenomena that otherwise
would not be possible. Technology enhances the quality,
accuracy, speed and analysis of data gathered. Substrand
B: Science and technology in society are driven by the
following factors: economic, political, cultural, social,
and environmental. Increased scientific knowledge and
technology create changes that can be beneficial or
detrimental to individuals or society through impact on
human health and the environment.
Standard 5: Earth’s Dynamic Systems
Strand: Interactions Throughout earth’s Systems
Substrand G: The climate at a location on Earth is the
result of several interacting variables such as latitude,
altitude and /or proximity to water.
Substrand M: Heat energy stored in the oceans and
transferred by currents influence climate. A disruption of
the circulation and temperature of the world’s oceans
would foster climate change and have environmental and
economic consequences.
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Assessments

Delaware Science Coalition

Grade 6 Unit Template
Force & Motion

Copyright 2008 Delaware Department of Education
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Charter School Unit Modification
Guiding Questions
1. Why was this model unit of instruction selected as part of your schools’ curricular submission?
This model unit of instruction was selected as part of Kuumba Academy’s curricular submission because they are a part of the DE
Science Coalition. This unit allows students to deepen their understanding of energy, investigating further the idea of transfer of
energy. They broaden their initial understanding by realizing that not all energy transfers are reversible.
Kuumba Academy is expanding its current charter to include students in grades 6-8 under the nationally recognized Expeditionary
Learning Model. Within this framework for teaching and learning, the already proven practices at Kuumba Academy will be
enhanced by the addition of a hands-on, project-based approach to teaching and learning. The units of instruction within the DE
Science Coalition lend themselves well to an inquiry based curriculum.
This unit of instruction falls under the Skatepark Physics Expedition. Within this expedition, through the instruction of this unit on
Forces and Motion, students will have the opportunity to explore the physics of force and motion as it applies to skateboarding.
Students will conduct several experiments, determining what means of force cause the most motion. Using Fingerboards which are 96
millimeters in length, students will create a scale model of a hill, and conduct several experiments, incorporating outside factors to
both calculating and interpreting motion. Students will conduct an initial investigation as a control, dropping the Fingerboard down
the hill. Students will repeat this experiment adding outside factors, resulting in changes in data. Students will use a variety of items
to produce imitation friction, such and sandpaper and grass. Students will also record what happen when the Fingerboard is pushed,
dropped, left to fall under its own force, and how these means of force affect the motion of the skateboard. The experiments that the
students conduct using Fingerboards as models, will allow them to investigate force and motion. Students will add a number of
variables to the equations measuring how outside factors, such as friction, affect force and/or motion. By observing skateboards both
stationary and in motion, students will discover how simple machines lend themselves to everyday toys. Students will craft a
skateboard prototype that contains at least one simple machine, improving the skateboard’s functionality

2. What modifications have been made to the model unit of instruction to meet the specific needs of the student population your school
serves?
This unit of instruction will be taught in its entirety. Enhancements will be made to this unit so that there are increased opportunities
for students to make authentic connections between this unit of study and the expedition on Skatepark Physics. Suggestions for
differentiation of instruction are imbedded into the design of this unit. All teachers will have kit training, thereby possessing the skills
necessary to teach this unit and reach all learners.
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3. What modifications have been made to the model unit of instruction that reflect the resources (human, time, building, technology etc.)
available to your school?
No modifications have been made to this unit of instruction. The materials necessary for the additional expedition specific
experiments are inexpensive and will be supplemented to the teachers and shared among the team.
4. Describe any other modifications that have been made to the model unit of instruction that will assist in the curricular review for your
school.
No modifications have been made to this unit.
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Preface: This unit has been created as a model for teachers in their designing or redesigning of course curricula. It is by no means intended to be inclusive; rather it
is meant to be a springboard for a teacher’s thoughts and creativity. The information we have included represents one possibility for developing a unit based on the
Delaware content standards and the Backward Design framework and philosophy.

Stage 1: Desired Results
Delaware Science Content Standards
This course focuses on the Delaware Science Content Standards and Grade Level Expectations in Standards 1 and 3 found on the
following web site: http://www.doe.k12.de.us/programs/ci/content areas/science.shtml
Standard One: The Nature and Application of Science and
Technology Understandings and Abilities of Scientific Inquiry:
Students should be able to:
1. Frame and refine questions that can be investigated scientifically, and generate testable hypotheses.
2. Design and conduct investigations with controlled variables to test hypotheses.
3. Accurately collect data through the selection and use of tools and techniques appropriate to the investigation. Construct tables, diagrams and
graphs, showing relationships between two variables, to display and facilitate analysis of data. Compare and question results with and from
other students.
4. Form explanations based on accurate and logical analysis of evidence. Revise the explanation using alternative descriptions,
predictions, models and knowledge from other sources as well as results of further investigation.
5. Communicate scientific procedures, data, and explanations to enable the replication of results. Use computer technology to assist in
communicating these results. Critical review is important in the analysis of these results.
6. Use mathematics, reading, writing, and technology when conducting scientific inquiries.
Science Technology and Society:
Students should know that:
1. Advances in technology can expand the body of scientific knowledge. Technological tools allow people to observe objects and phenomena
that otherwise would not be possible. Technology enhances the quality, accuracy, speed and analysis of data gathered.

Copyright 2008, Delaware Department of Education Page 2 of 9

H-48

2. Science and technology in society are driven by the following factors: economical, political, cultural, social, and environmental. Increased
scientific knowledge and technology create changes that can be beneficial or detrimental to individuals or society through impact on human
health and the environment.
History and Context of Science:
Students should know that:
1. Over the course of human history, contributions to science have been made by different people from different cultures. Studying some of
these contributions and how they came about provides insight into the expansion of scientific knowledge.
Standard 3: Energy and Its Effects
The Forms and Sources of Energy
Students should k now that:
1. Mechanical energy comes from the motion (kinetic energy) and position (potential energy) of objects. Gravitational potential energy
and elastic potential energy are important forms of potential energy that contribute to the mechanical energy of objects.
Students should be able to:
 List, as basic forms of energy, light, heat, sound, electrical, and energy of motion.
Forces and the Transfer of Energy
Students should know that:
1. When the forces acting on an object are balanced, its motion will not change. Unbalanced forces will cause the object’s motion to
change. Changes in motion depend upon the size and direction of the total unbalanced force exerted on the object
Students will be able to:
 Conduct investigations on a moving object and make measurements of time and distance traveled and determine the average speed of
moving objects.
 Graph and interpret distance versus time graphs for constant speed. Use the graphs to describe how the position of an object changes
in a time interval.
 Describe how the speed of an object depends on the distance traveled and the travel time. Explain how the motion of an object can be
described by its position, speed, and direction of motion.
 Give examples of objects at rest, and identify the forces that act on an object while it remains at rest (gravity, supportive forces, friction,
other pushing or pulling forces). Explain that if the object is not moving, it must have at least two forces acting on it that are balanced.
 Give examples of moving objects and identify the forces that act on these objects. Select examples where only one force acts on the object
and examples where two or more forces act on the object. Explain that unbalanced forces acting on an object will change its speed,
direction of motion, or both.
 Conduct investigations to describe how the relative directions of forces simultaneously acting on an object (reinforce or cancel
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each other) will determine how strongly the combination of these forces influences the motion of the object.
Conduct investigations and describe how a force can be directed to increase the speed of an object, decrease the speed of the object or
change the direction in which the object moves.
Explain that an object that feels the effects of balanced forces may be at rest or may be moving in a straight line with a speed that does not
change.

2. Gravity is a force that acts between masses over very large distances. Near the Earth’s surface, gravity pulls objects and substances vertically
downward
Students will be able to:
 Explain that the earth will pull on all objects with a force called gravity that is directed inward toward the center of the Earth.

Big Ideas






Motion can be characterized by an object’s speed and direction of travel. An object’s average speed can be calculated from knowledge
of distance and time.
Balanced forces do not cause a change in the motion of an object; unbalanced forces do cause a change in the motion of an object.
The impact of forces on the motion (or change in motion) of an object can be displayed and analyzed using graphical means.
Gravity is a force that acts between masses over large distances and can influence the motion (or change in motion) of an object. Gravity
acts vertically downward on the local scale and vertically inward on the global scale.
Forces that influence the motion (or change in motion) of objects can be identified and combined to determine the overall effect of these
forces.

Unit Enduring Understandings
Enduring Understanding: Energy takes many forms. These forms can be grouped into types of energy that are associated with the motion of mass
(kinetic energy), and types of energy associated with the position of mass and with energy fields (potential energy).
Enduring Understanding: Changes take place because of the transfer of energy. Energy is transferred to matter through the action of forces.
Different forces are responsible for the transfer of the different forms of energy.
Enduring Understanding: Energy readily transforms from one form to another, but these transformations are not always reversible. The details of these
transformations depend upon the initial form of the energy and the properties of the materials involved. Energy may transfer into or out of a system and
it may change forms, but the total energy cannot change.

Unit Essential Question(s)
 How is speed measured and why is speed important?
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 How can dot patterns and graphs be used to determine is something is moving at constant speed or not constant speed?
 What is gravity and what factors affect the strength of the pull of gravity?
 How are mass and weight different?
 How can you use the direction of motion to help determine the direction of a force such as air resistance and friction?
 Why is the direction of force important?
 How can you determine the total force?
 What effect do forces have on the motion of objects?
Knowledge & Skills
Knowledge:
 The speed of an object is a description of how quickly an object is changing its location.
 Average speed can be determined by dividing the distance traveled by the time it takes to travel this distance.
 Information about an object’s location and how quickly its location changes can be displayed in a variety of ways. One way is to use a graph,
such as a bar graph or a scatter plot line graph.
 Bar graphs can be used to illustrate the how the speed of an object changes.
 Line graphs of distance versus time can be used to investigate how the speed of an object changes.
 Gravity is an attractive force that acts between objects even if the objects are not touching.
 The force of gravity will be too small to notice or measure unless at least one of the objects is extremely massive (such as a planet or star).
 Gravity acts vertically downward.
 Mass and weight are often confused but they are different quantities. Mass is the amount of matter from which things are made.
Weight is the size of the gravitational force pulling the mass downwards.
 Gravity alone is the force that is responsible for keeping planets in orbit around the Sun in our solar system.
 Unbalanced forces change the motion of objects.
 When an object is at rest, the forces that act on the object are balanced.
 In almost all cases, there is more than one force acting on an object. The effects of some forces are apparent whereas effects of other forces
are “hidden” by the effects of much larger forces.
 Identifying the specific forces that act on an object can help us predict how the forces will influence the motion of an object.
 Gravity, friction, air resistance, elastic forces, and tension forces are a few of the most common forces.
 Some forces, such as friction and air resistance, are dependent upon the direction of motion, whereas other forces such as gravity and
supporting forces, do not depend upon the direction of motion.
 An object will respond to all forces that act on it so it is important to be able to identify the forces acting on an object.
 A force diagram is a sketch in which the forces acting on an object are represented using arrows.
 The total force is the combination of all forces acting on an object.
 The size of the total force and its direction will determine how it changes the motion of an object.
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 When the forces acting on an object balance each other, the total force is zero and the motion of the object will not change. If the
object is at rest and the forces acting on it are balanced, it will remain at rest.
 When the forces acting on an object are not balanced, the total force could increase the speed of an object, decrease the speed of an
object, or change the direction in which the object moves.
Skills:
 Design and conduct an experiment to determine the speed of a moving object.
 Compare the speeds of two moving objects qualitatively (which is faster, which is slower) and quantitatively (how much faster).
 Measure time (in seconds) and distance (in centimeters).
 Collect data from multiple trials
 Calculate average speed
 Conduct investigations to compare constant speed and non-constant speed.
 Make distance versus time graphs using a dot car and using a motion detector.
 Analyze graphs to describe how the speed of an object changes.
 Use models to illustrate the direction gravity acts at different points on Earth.
 Identify the forces of gravity, supporting forces, air resistance, elastic forces and tension forces.
 Identify the force, whether it is a push or pull force, the direction of force and justify the choice using evidence.
 Create force diagrams using arrows to illustrate the direction and amount of force.
Stage 2: Assessment Evidence
Assessment: The summative assessment for Force and Motion will soon be on the Delaware Department of Education
website: http://www.doe.k12.de.us/programs/ci/content areas/science.shtml
Rubrics/checklists for Performance Tasks
The rubrics for the summative assessment for Force and Motion unit will soon be on the Delaware department of Education
website: http://www.doe.k12.de.us/programs/ci/content areas/science.shtml

Other Evidence
1. Student journals contain formative assessment of questions asked throughout the unit. These are often found in
“Investigation Reflection” and “Applying what you have learned” sections.
2. Activity 1, Pages 9-12- Multiple data trails are collected and average speed is calculated. This is used to formatively assess student
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understanding of the need to conduct multiple trials to find average speed.
3. Activity 2, pages 21-23, making distance versus time graphs. These graphs are used to formatively assess student understanding
of graphing data as well as analyzing the graphs.
4. Activity 4- Identifying forces. These worksheets are used to formatively assess student understanding of the forces mentioned
in this unit.
5. Activity 5- Making a Force diagram. This is used to formatively assess student understanding of forces.

Stage 3: Learning Plan
(Design Learning Activities To Align with Goals and Assessments)
Key learning events needed to achieve unit goals
The Delaware Department of Education’s Force and Motion unit consists of five activities.
Activity 1: How Fast is it going? In this activity, students design and conduct an experiment to determine the speed of a moving
object. They compare the speed of two moving objects qualitatively and quantitatively.
Activity 2: Graphical Displays of Motion: Using a felt tip marker, a Dot Car marks its position by leaving an ink mark on a paper at
regular time intervals. By observing the spacing of these dots, it is possible to determine how the car’s motion changes. Data is
displayed and evaluated in bar graphs and line graphs.
Activity 3: A Look at Gravity In this activity, students start to identify the forces that affect motion. Gravity is the force responsible
for holding everything on our planet and the solar system together and is arguably the most recognized force in our daily lives. This
force is investigated in detail in this section.
Activity 4: Identifying Forces: In this activity, demonstrations and investigations will be conducted to identify forces acting on
objects. Some forces are easy to identify and others are more difficult to recognize.
Activity 5: Drawing Forces In this activity, students will begin to diagram and examine forces in more detail. The students will describe
the size of the force and also its direction. The direction that a force is exerted will affect the objects change in motion. The overall effect
of all of the forces acting on the object is the emphasis of this activity.
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Potential Misunderstandings:
Source: Stephans, Joseph. (1996). Targeting Students’ Science Misconceptions.
1. Students find it difficult to recognize the tension in a string as force.
2. A chair or a table cannot exert a force since it has no motion.
3. Gravity is the same things as air pressure.
4. Force has a “living” quality, i.e., objects trying to fight their way upward against a will of gravity.
5. Constant motion requires a constant force- if you want to keep something moving along a horizontal track, you have to keep pushing,
otherwise, you will run out of force and just stop. This represents a failure to distinguish the role of friction as a separate force.
6. If an object is not moving there is no force and is something is moving, there is a force acting on it.
7. Animate objects must exert a force to hold things up, but inanimate objects so not have to do so.
This unit is meant to be taught in a 5-6 week format when teaching science in a 40-55 minute class period each day.
A suggested pacing guide is included below:
Monday
Tuesday
Activity 1: How fast is it Activity 1: Data tables
Going? Making Sense of and calculations.
Motion.

Activity 2- The dot-car,
Part A.
Activity 2- Investigating
further. Possible GoMotion extensions.
Activity 4- making sense
of forces. Identification
of forces. Supportive
forces.
Activity 4- Pulling forces
of ropes.

Activity 2- The Dot-car,
Part B.
Activity 3- The force of
gravity. A plumb line.
Activity 4- Air
resistance.

Wednesday
Activity 1: Determining
the speed of the buggy,
investigation reflections,
applying what you have
learned.
Activity 2- Motion
detector.
Activity 3- Plumb line.

Thursday
Activity 1; Speed limitsinvestigating further.
Review of activity 1.

Friday
Activity 2- Making sense
of motion, comparing
constant speeds.

Activity 2- Motion
detector.
Activity 3- Mass and
Weight.

Activity 4- Elastic forces.

Activity 4- Friction.

Activity 2- Applying
what you have learned.
Activity 3- Applying
what you have learned.
Investigating further.
Activity 4- friction.

Activity 4- Investigation Activity 4- Investigating
reflection, summary of
further.
activity,
Activity 5- Making sense Activity 5- Gravity and
Activity 5- Investigating
orbits, summary of
of forces, Part C.
further, weightlessness.
activity.
Resource: Delaware Department of Education unit, Force and Motion. (2007)
Resources & Teaching Tips:
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Activity 5- Creating force Activity 5- making
diagrams, Part A.
sense of forces, part B.
Force and Motion
Summative Assessment

Force and Motion
Summative Assessment

Delaware Science Coalition

Grade 7 Unit Template
Our Genes Ourselves

Copyright 2008 Delaware Department of Education
Copyright 2008 Delaware Department of Education Page 1 of 15

H-55

Charter School Unit Modification
Guiding Questions
1. Why was this model unit of instruction selected as part of your schools’ curricular submission?
This model unit of instruction was selected as part of Kuumba Academy’s curricular submission because they are a part of the DE
Science Coalition. The science coalition units are inquiry based units of instruction that lend themselves well to an inquiry based
curriculum that prioritizes both content and 21st century skill acquisition.
Kuumba Academy is expanding its current charter to include students in grades 6-8 under the nationally recognized Expeditionary
Learning Model. Within this framework for teaching and learning, the already proven practices at Kuumba Academy will be
enhanced by the addition of a hands-on, project-based approach to teaching and learning. The units of instruction within the DE
Science Coalition lend themselves well to an inquiry based curriculum.
This unit of instruction falls under the expedition “Through the Eyes of Our Veteran’s.” Within this expedition, students discover
how they came to be the young adults they are today. Students collect and present individual and group data about human traits.
Student will develop an opinion of whether or not human traits are inherited from parents or acquired. After learning about
hereditary diseases, students evaluate benefits and trade-offs that accompany genetic testing. Through multiple experiments and
laboratory investigations, student s will gain understanding of genetic outcomes, as displayed on Punnett Squares. Utilizing
critical think skills, students will analyze the benefits and concerns that surround genetic testing, and form an educated opinion on
how much of ourselves is nature and how much is nurture. Students supply this data as support for taking an educated stance on
which influences humans more?

2. What modifications have been made to the model unit of instruction to meet the specific needs of the student population your school
serves?
This unit of instruction will be taught in its entirety. Enhancements will be made to this unit so that there are increased
opportunities for students to make authentic connections between this unit of study and the expedition “Through the Eyes of Our
Veteran’s.” Suggestions for differentiation of instruction are imbedded into the design of this unit. All teachers will have kit
training, thereby possessing the skills necessary to teach this unit and reach all learners.
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3. What modifications have been made to the model unit of instruction that reflect the resources (human, time, building, technology
etc.) available to your school?
No modifications have been made to this unit of instruction..
4. Describe any other modifications that have been made to the model unit of instruction that will assist in the curricular review for
your school.
No modifications have been made to this unit.
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Brief Summary of Unit: In this unit, students research and investigate genetics, genes, traits and heredity using data collected from various
activities throughout the unit. Students use Punnett squares and pedigrees to analyze patterns of inheritance. The advantages and
disadvantages of sexual and asexual reproduction are addressed. Students will be presented with real life genetic disorders through readings
and videos and make decisions that model real life situations. DNA fingerprinting and blood typing are also introduced and used in a mock
investigation to identify children separated from their parents as a result of war.

Stage 1: Desired Results
Science Content Standards

This course focuses on the Delaware Science Content Standards and Grade Level Expectations in Standards 1 and 7 found on the
following web site: http://www.doe.k12.de.us/programs/ci/content_areas/science.shtml
Standard One: The Nature and Application of Science and Technology
Understandings and Abilities of Scientific Inquiry:
Students should be able to:
1. Frame and refine questions that can be investigated scientifically, and generate testable hypotheses.
2. Design and conduct investigations with controlled variables to test hypotheses.
3. Accurately collect data through the selection and use of tools and techniques appropriate to the investigation. Construct tables,
diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of data. Compare and question
results with and from other students.
4. Form explanations based on accurate and logical analysis of evidence. Revise the explanation using alternative descriptions,
predictions, models and knowledge from other sources as well as results of further investigation.
5. Communicate scientific procedures, data, and explanations to enable the replication of results. Use computer technology to assist in
communicating these results. Critical review is important in the analysis of these results.
6. Use mathematics, reading, writing, and technology when conducting scientific inquiries.
Science Technology and Society:
Students should know that:
1. Advances in technology can expand the body of scientific knowledge. Technological tools allow people to observe objects and
phenomena that otherwise would not be possible. Technology enhances the quality, accuracy, speed and analysis of data gathered.
2. Science and technology in society are driven by the following factors: economical, political, cultural, social, and environmental.
Increased scientific knowledge and technology create changes that can be beneficial or detrimental to individuals or society through
impact on human health and the environment.
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History and Context of Science:
Students should know that:
1. Over the course of human history, contributions to science have been made by different people from different cultures. Studying
some of these contributions and how they came about provides insight into the expansion of scientific knowledge.
Standard 7: Diversity and Continuity of Living Things
Reproduction, Heredity and Development
Students should know that:
1. Reproduction is a characteristic of all living systems and is essential to the continuation of every species.
Students should be able to:
 Recognize that reproduction is a process that occurs in all living systems and is essential to the continuation of the species. Use
models or diagrams to identify the structures of a flowering plant that produce eggs and sperm and explain that plants, as well
as, animals can reproduce sexually.
2. Some organisms reproduce asexually involving one parent. Asexual reproduction results in offspring that are genetically identical to
the parent organism (clones). This process is advantageous in maintaining the genetic make-up of organisms that are successful in a
specific environment.
Students should be able to:
 Make a simple labeled drawing of asexual reproduction as it occurs in sexually produced organisms at the cellular level.
Indicate that resulting cells contain an identical copy of genetic information from the parent cell.
3. Some organisms reproduce sexually involving two parents. Sexual reproduction results in offspring that have greater genetic
diversity than those resulting from asexual reproduction. One-half of the offspring’s genetic information comes from the “male”
parent and one-half comes from the “female” parent. These genetic differences help to ensure the survival of offspring in varied
environments.
Students should be ale to:
 Given varied scenarios (including one or two parent reproduction, and having traits identical to or different than the parents),
classify offspring as either sexually or asexually produced and justify your response.
 Compare and contrast asexual and sexual reproduction in terms of potential variation and adaptation to a static or changing
environment. Relate advantages and/or disadvantages of each strategy.
4. In sexual reproduction after the egg is fertilized, each of the new cells in the developing organism receives an exact copy of the
genetic information contained in the nucleus of a fertilized egg.
Students should be able to:
 Make a simple labeled drawing of human reproductive cells. Indicate that the sex cells (sperm and egg) each have half of the
chromosomal number (23) as a fertilized egg (46). The fertilized egg has the same number of chromosomes as each of the
body cells of the new organism. Recognize that different organisms may have different numbers of chromosomes and that the
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number of chromosomes does not relate to the complexity of the organism.
7. Chromosomes are found in the nucleus of the cell and contain genes that are made of DNA.
Students should be ale to:
 Describe the relationship between genes, chromosomes, and DNA in terms of location and relative size.
8. Chromosomes can be arranged in pairs (one-half of each pair from each parent). These pairs are approximately the same size and
shape, and have similar sequences of genes. Humans have 23 pairs(46) of chromosomes. Other organisms may have different
numbers of chromosomes. In humans, gender is determined by a pair of sex chromosomes. Females possess two X chromosomes;
males an X and a Y chromosome. The sex of an embryo is determined by the sex chromosome found in the sperm cell.
Students should be ale to:
 Explain how the sex chromosomes inherited from each parent determines the gender of the offspring.
9. Alternative versions of genes (different alleles) account for variations in inherited characteristics (i.e., flower color). Pairs of
chromosomes that have the same allele present on both chromosomes are homozygous. Pairs of chromosomes with different alleles
are heterozygous.
Students should be able to:
 Model a random process (e.g., coin toss) that illustrates which alleles can be passed from parent to offspring.
10. A dominant trait will be expressed if the organism is heterozygous or homozygous for the trait. A recessive trait will only be
expressed if the organism is homozygous for the trait.
Students should be able to:
 Use single trait Punnett squares to examine the genotypes of individuals and indicate which individuals will express dominant
or recessive traits. Justify the indication by relating that dominant alleles appearing heterozygously or homozygously are
expressed or that two recessive alleles (homozygous) are required for an offspring to express a recessive trait phenotypically.
 Use pedigrees to illustrate the heritability of dominant and recessive alleles over several generations.
11. Mendelian genetics can be used to predict genotypes and phenotypes of offspring resulting from sexual reproduction.
Students should be able to:
 Research and report on the contributions of Gregor Mendel and other genetic researchers and how their contributions altered
the body of scientific knowledge.
Technology Application
Students should know that:
1. Selective breeding is used to cultivate plants and domesticated animals with desirable traits.
Students should be able to:
 Research and report on selective breeding. Select an organism (e.g., race horses, pedigree dogs, drought resistant plants) and
trace its history of development and the traits of the plant or animal that were enhanced by selective breeding.
2. Knowledge gained from research in genetics is being applied to areas of human health. Geneticists and genetic counselors may use
pedigrees and Punnett squares to help predict the possibility of genetic disorders in future generations
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Students should be able to:
Recognize that the health profession uses pedigree charts to trace genetic disorders in past generations make predictions for future
generations. Research and report on a chromosomal disorder. Complete a simulated pedigree for a fictional family based on your research.

Big Ideas
 Observation and Evidence (inherited traits are introduced and investigated)
 Patterns (Punnett squares are used to predict traits among offspring: pedigrees are used to track patterns across generations)
 Models (students perform simulated DNA fingerprinting to assess parentage; students design critter offspring to model patterns of
inheritance, including dominance, recessiveness and inheritance of sex-linked traits)
 Reasoning and explanations (students use the Marfan scenario to make evidence based decisions regarding the benefits and
tradeoffs of genetic testing)
 Structure and function (students investigate the role of DNA, genes, and chromosomes in reproduction)

Unit Enduring Understandings
Students will understand that…
Enduring Understanding: Organisms reproduce, develop, have predictable life cycles, and pass on heritable traits to their offspring.
 All inherited traits are passed along by DNA
 There are inheritable traits and traits that are altered by environmental factors.
 Asexual and sexual reproduction is two successful strategies in reproduction.
 Punnett squares and pedigrees can be used to predict inherited traits
Enduring Understanding: The development of technology has allowed us to apply our knowledge of genetics, reproduction, development
and evolution to meet human needs and wants.
Unit Essential Questions
Essential Question: What are the advantages and disadvantages of different reproductive strategies?
 What is the difference between sexual and asexual reproduction?
 How are inherited traits passed down from generation to generation?
 What causes variation among humans? What are examples of inherited traits?
 How does the size of the sample data collected compare to the theoretical probability?
 How does a probability of inherited traits passing from generation to generation differ in a simulation versus the theoretical
probability?
 How is a Punnett square useful in predicting patterns of inheritance?
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 How is a pedigree useful in studying traits?
 Why is the work of Gregor Mendel important in the field of genetics?
 How are chromosomes related to inheritance of traits?
 Can the environment affect inherited traits?
Essential Question: How does the understanding and manipulation of genetics, reproduction, development and evolution affect the quality
of human life?
 What trade-offs exist in knowing whether an individual carries a genetic abnormality? How are genetic diseases predicted?
 What are societal and ethical issues involved in genetic testing and genetic fingerprinting?
Knowledge & Skills
Knowledge:
 There are a variety of human traits that are expressed.
 Some traits may be inherited and some diseases may be inherited. The probability of inheriting a genetic disease may be predicted.
 Asexual reproduction produces offspring genetically identical to the parent. Sexual reproduction produces offspring with a combination
of traits from both parents.
 Trade-offs exist when using models to represent the real world.
 The nucleus of cells contains chromosomes. A chromosome is divided into regions called genes. Genes are part of a long molecule
called DNA which encodes information for inherited traits. An allele is a variation of a gene.
 An individual has two copies of the alleles for each inherited trait. A dominant trait requires only one copy of the allele to be expressed.
A recessive trait requires two copies of the allele to be expressed.
 An individual with two copies of the same allele for a trait is homozygous. An individual with two different alleles for a trait is
heterozygous.
 In sexual reproduction, offspring inherit ½ of their genes from each parent. Which ½ they receive from each parent is a random process.
 Data observed in an investigation may be different than the predicted theoretical probability. The larger the sample size of data
collected in an investigation, the more closely the data will fit the theoretical probability.
 Modern knowledge of genetics has come about through past contributions from individuals, such as Mendel.
 An organism’ traits are determined by both genetics and the environment (nature versus nurture).
 In most organisms, gender is determined by the sex chromosomes (X and Y). In most mammals, XX represents a female and XY a
male.
 In sexual reproduction, the diversity of offspring results primarily from the many possible combinations of pairs of alleles transferred
from parents to offspring.
 A pedigree is a representation of expressed traits in multiple generations.
 Technology allows individuals to learn whether they have genetic abnormalities. Trade-offs exist in knowing this information. (Ex:
Knowing if a gene is carried for Marfan syndrome.)
 Genetic testing can provide information about identity and family relationships.
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Skills:

Make observations.

Collect and organize data. (Make and analyze a data table indicating class results of a observed traits.)

Construct a bar graph.

Conduct an investigation and make predictions. (Grow Nicotiana plants. Predict and investigate the inherited traits.)

Given varied scenarios, classify offspring as sexually or asexually produced and justify your response.

Compare and contrast sexual and asexual reproduction in terms of variation and adaptation to a static or changing environment.
 Make a simple labeled drawing of human reproductive cells, indicating the sex cells (sperm and egg) with half the chromosomal
number (23) as the fertilized egg (46).
 Recognize that different organisms may have different numbers of chromosomes and that the number of chromosomes does not relate to
the complexity of the organism.
 Make a simple labeled drawing of asexual reproduction as it occurs in sexually produced organisms (i.e., skin cells). Indicate that the
resulting cells contain an identical copy of the genetic information from the parent cell.

Discuss the advantages and disadvantages to cloning.

Describe the relationship between genes, chromosomes, and DNA in terms of location and size.

Modeling the passing along of a simple trait from generation to generation.

Discuss trade-offs that exist when modeling the passing of genes form one generation to the next.

Simulate patterns of inheritance using a coin toss.
 Explain ratios of phenotypes in offspring using knowledge of genetics.
 Explain how the body of scientific information in genetics changes over time as critical review of results are investigated and new
questions and technologies emerge.

Use a single trait Punnett square to predict the outcome of a genetic cross when the parents’ genotypes are known. Indicate which
individuals will express a dominant or recessive trait. Justify the indication by relating that dominant alleles appearing heterozygously
or homozygously are expressed or that two recessive alleles (homozygous) are required for an offspring to express a recessive trait.

Use a pedigree to determine the pattern of inheritance of dominant and recessive alleles over several generations.

Discuss the pros and cons of genetic testing.

Use genetic information to match parents to offspring.

Research and report on selective breeding. Select an organisms (i.e., race horses, pedigree dogs) and trace its history of development
and the traits of the animal (or plant) that were enhanced by selective breeding.
Stage 2: Assessment Evidence
(Design Assessments To Guide Instruction)
Assessment: The summative assessment consists of five questions. These questions are meant to flow conceptually while spanning
different cognitive levels. In this way, the assessment becomes diagnostic in knowing the student’s cognitive level of understanding which
then leads to instructional changes.
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Transfer Key Ideas:
 The traits of an organism are determined by genes. Genes are subunits of chromosomes. Chromosomes are found in cells, occur in
pairs and carry hereditary information. Genes are made of the chemical DNA.
 Asexual reproduction results in offspring that are genetically identical to the parent. This process is advantageous in maintaining the
genetic makeup of organisms that are successful in a specific environment.
 Sexual reproduction results from the combination of two gametes (egg and sperm). This process results in increased variability among
offspring, which may increase the probability of survival in changing environments.
 Patterns of inheritance follow rules and are therefore predictable. Understanding these patterns can inform decisions about human
health, predict the possibility of genetic disorders, and be used for selective breeding of animals and plants.
Expectations of students:
Students are expected to:
 discuss sexual reproduction in terms of patterns of inheritance.
 use genes from a mother and father to determine the genetic make-up of offspring.
 correctly match a phenotype with a genotype.
 explain genetic variability in sexual and asexual reproduction.
 discuss advantages and disadvantages of sexual and asexual reproduction.
 interpret a pedigree.
 explain that sexually reproduced offspring get ½ of their genetic information from each parent. They are expected to indicate whether
an individual is homozygous or heterozygous for a trait.
 use a Punnett square to correctly predict the probability of offspring expressing a trait.
Formative assessment is found in each activity. Quick writes to journal questions are used to determine what the student knows prior to
starting the activity as well as what the student has learned throughout the activity. These are scored using a 4-point SEPUP system, as part
of the curricular materials.
Genetics summative assessment can be found at:
http://www.doe.k12.de.us/programs/sci_acssess/default.shtml
Rubrics/checklists for Performance Tasks
Rubrics for Genetics assessment can be found at:
http://www.doe.k12.de.us/programs/sci_acssess/default.shtml
Other Evidence
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Activity 58: Creature Features and Activity 65: Breeding Critters-More Traits: Students construct models of critters that result from parents
transmitting genes to their offspring.
Activity 68: Searching for the Lost Children- and Activity 69: Evidence from DNA Students use DNA evidence and blood types to
identify lost children.
pp. h-3 in SEPUP notebook includes an Item Bank of possible test and/or quiz questions for this unit.
Student Self-Assessment and Reflection
Students should keep a running journal that tracks their learning as they progress through the unit. This journal should be a combination of
self reflection and data collected as a result of unit activities.
When students complete the lessons in this unit, they should be encouraged to make notes on their work that indicates growth in
understanding. Not all worksheets should be officially graded, but all work should include opportunities for student reflection. Only those
assignments that measure knowledge that should be solidified in the minds of the students should be graded. Learning experiences should
not be graded as they are developed to draw out student misconceptions.

Stage 3: Learning Plan
(Design Learning Activities To Align with Goals and Assessments)

Key learning events needed to achieve unit goals
The SEPUP Our Genes, Our Selves unit is used to meet the learning goals. The unit is divided into 17 short activities. A summary of each
activity is listed below. Note that the activities begin with number 54 and end with number 71.
Resource: SEPUP: Our Genes Ourselves Science Education for Public Understanding Program. 2001. The Regents of the University of
California. Published by Lab Aids. Ronkonkoma, NY.)

Investigation 54: Investigating Human Traits- Students investigate traits for six human characteristics as the beginning of an ongoing
discussion of human variation and heredity. The idea of inherited traits is introduced.
Investigation 55: Plants Have Genes, Too!- Students germinate seeds that are the offspring of plants bred from true-breeding green and pale
yellow strains of flowering tobacco. By predicting and then quantifying the colors of the offspring plants, students obtain genetic data for
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analysis.
Investigation 56: Joe’s Dilemma-Students are introduced to the issue of genetic testing through a story about a student who suspects he may
have inherited a genetic syndrome (the Marfan syndrome). Students generate questions they would have if they were in this situation, and
make a preliminary decision of what they would do based on the limited information they have so far.
Investigation 57: Copycat-Asexual and sexual reproduction are introduced. Differences between the two prepare students to understand the
mechanisms of heredity in sexually reproducing organisms.
Investigation 58: Creature Features-Students develop hypotheses to explain the behavior of genes in a story about zoo scientists breeding
imaginary creatures. They use models to evaluate how well the hypotheses fit additional evidence about the critter offspring.
Investigation 59: Gene Combo-Students use a coin tossing simulation to model the pattern of inheritance exhibited by many single-gene
traits, including the critter tail-color characteristic. They relate this model to the hypothesis they developed in Activity 58.
Investigation 60: Mendel, First Geneticist- A reading describes Mendel’s experiments with pea plants. Students relate the rules discovered
by Mendel in his analysis of pea plant crosses to their findings about critter genes. The reading introduces the idea that basic concepts
discovered in working with one type of organism (pea plants) can often be generalized to other organisms or groups (humans).
Investigation 61: Gene Squares-Students use Punnett squares to predict the approximate frequencies of traits among the offspring of specific
critter crosses.
Investigation 62: Analyzing Genetic Data-Students quantify the results of the seeds they germinated in Activity 55 “Plants have Genes too”
and compare their results to Mendel’s results.
Investigation 63: Show Me the Genes!- A reading describes the behavior of chromosomes during sexual reproduction and its consistency
with basic patterns of inheritance. In addition, the function of DNA and the effects of randomly occurring mutations are introduced.
Investigation 64: Nature and Nurture- Students design an experiment to investigate the effect of the environment on the development of the
green color trait in Nicotiana seedlings. This introduces the interplay of heredity (nature) and environmental (nurture factors in the
development of an organisms traits.
Investigation 65: Breeding Critters-More Traits- Students model the diversity of offspring possible from two parents and discover patterns
of inheritance other than strict dominant/recessive traits.

Copyright 2008 Delaware Department of Education Page 12 of 15

H-66

Investigation 66: Patterns in Pedigree- Students investigate the behavior of genes for human traits. Pedigrees are introduced as another way
to study genes. They are then used to analyze the patterns of transmission for recessive and dominant human traits.
Investigation 67: What Would You Do? - Students return to Joe’s dilemma and consider whether he should be tested for the Marfan
syndrome. This activity provides more information about the Marfan syndrome and also allows students to consider further how a diagnosis
of a genetic condition might affect a person.
Investigation 68: Searching for the Lost Children- Students are introduced to the problem of identifying people who cannot identify
themselves. They read a story of some children lost during a war. Although the story is fictional, it is based on actual situations in recent
times.
Investigation 69: Evidence from DNA- Students learn how DNA fingerprinting is done by performing a simulation of the process used to
generate different sized pieces of DNA. They compare their simulation to the actual procedures used by scientists to prepare DNA
fingerprints.
Investigation 70: Finding the Lost Children- Students investigate the use of DNA fingerprints as evidence in establishing family
relationships. They use DNA fingerprints to obtain additional evidence about the identities of the lost children of John and Belinda and of
Mai and Paul.
Investigation 71: Should We? Students learn about the work of Dr. Mary-Claire King, who helped families in Argentina find their lost
children. They then perform an ethical analysis to decide what should be done with the lost children of Namelia.
Potential Misunderstandings:
1. Students often think that, because an offspring looks similar to one or the other parent, that the offspring received more genetic
material from one parent than the other. Students often think that girls receive more genetic makeup from their mother and boys
more from their father.
2. Students may confuse the paring of genes and state that ½ the genetic makeup comes from each parent yet incorrectly state that all of
the eye color, for example, comes from one parent while all of another trait comes from another. In other words, that more of one
trait comes from one parent than the other.
3. Students often confuse the paring of alleles and will pair them incorrectly at random, often making the offspring directly identical to
a parent.
4. Students often confuse genotype with phenotype.
5. Students often think that some of the offspring produced through sexual reproduction will be identical to each other and do not fully
understand the variability of such an occurrence.
6. Students often confuse sexual with asexual reproduction and reverse the advantages of each.
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7. Students often believe that the most commonly expressed traits are dominant and that the less commonly expressed traits are
recessive.
8. While some students can correctly make a Punnett Square, they do not fully understand the information that the tool provides.
9. Students often incorrectly believe that the gender of offspring is dependent upon other offspring. For example, if a mother and father
have four boys, students often think the chance of having another boy is not 50%.
This unit is meant to be taught in a 6 week format. Here is a suggested timeframe based on a regular 40-55 minute class period.
Monday
Activity 54: Investigating
Human traits
Activity 57: Copycat

Tuesday
Activity 54: Investigating
Human traits
Activity 58: Creature
Feature
Activity 61: Gene
Squares
Activity 63: Show me the
Genes!
Activity 66: Patterns in
Pedigrees
Activity 71: Should We?

Activity 60: Mendel,
First Geneticist
Activity 63: Show me the
Genes!
Activity 65: Breeding
Critters- More Traits
Activity 70: Finding the
Lost Children
Resources & Teaching Tips

Wednesday
Activity 55: Plants have
Genes, Too!
Activity 58: Creature
Feature
Activity 61: Gene
Squares
Activity 64: Nature and
Nurture
Activity 66: Patterns in
Pedigrees
Activity 71: Should We?

Thursday
Activity 56: Joe’s
Dilemma
Activity 59: Gene Combo

Friday
Activity 56: Joe’s
Dilemma
Activity 59: Gene Combo

Activity 61: Gene
Squares
Activity 64: Nature and
Nurture
Activity 68: Searching
for the Lost Children
Summative Assessment

Activity 62: Analyzing
Genetic Data
Activity 65: Breeding
Critters- More Traits
Activity 69: Evidence
from DNA
Summative Assessment

SEPUP: Our Genes Ourselves Science Education for Public Understanding Program. 2001. The Regents of the University of California.
Published by Lab Aids. Ronkonkoma, NY.)
Tips:
The following are introduced in this unit but are not part of the assessed middle school standards. Class time should not be given to the
issues below.
 Mutations are introduced in this unit but are not part of the middle school science standards and are not assessed at this time.
 Co-dominance is also introduced in this unit but is also not part of the middle school standards nor is assessed at this time.
 Learning about blood groups is not part of the middle school standards nor is it assessed.
 Learning about the nucleotides (A,C,T,and G) is not part of the middle school standards.
 Learning how enzymes are used to generate DNA fingerprints is not part of the middle school standards.
Accommodation/Differentiation ideas and tips.
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 The use of group activities throughout this unit enables students with difficulty to gain insight from fellow classmates. Pair students
together to best make use of student strengths in different areas. For example, pair a good reader with someone who is good at tactile
tasks.
 Provide extended time for students whose strength is not in the area of focus. For example, provide extra time for a writing assignment
for a student who struggles with writing.
 Use a “K-W-L” chart to keep track of “what we know”, “What we want to know” and “what we learned”. Revise the chart often
through out the unit as new questions arise and new knowledge is learned. This will also allow for pre-testing of student knowledge if
completed in the student journal.
 Use a concept map chart to help students visually connect the concepts in the unit.
 Review the previous day’s lesson and continuously reinforce concepts from the unit.
 Permit the apt student to accelerate their rate of progress and work independently on some content.
 Students may use graphic organizers, maps and diagrams to effectively facilitate differing levels of cognitive processing for students of
different ability levels.

Copyright 2008 Delaware Department of Education Page 15 of 15

H-69

Delaware Science Coalition

Grade 7 Delaware Watersheds
Unit Template
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Charter School Unit Modification
Guiding Questions
1. Why was this model unit of instruction selected as part of your schools’ curricular submission?
This model unit of instruction was selected as part of Kuumba Academy’s curricular submission because they are a part of the DE
Science Coalition. The science coalition units are inquiry based units of instruction that lend themselves well to an inquiry based
curriculum that prioritizes both content and 21st century skill acquisition.
Kuumba Academy is expanding its current charter to include students in grades 6-8 under the nationally recognized Expeditionary
Learning Model. Within this framework for teaching and learning, the already proven practices at Kuumba Academy will be
enhanced by the addition of a hands-on, project-based approach to teaching and learning. The units of instruction within the DE
Science Coalition lend themselves well to an inquiry based curriculum.
This unit of instruction falls under the expedition “Our Own: Delaware’s Bays”. In this expedition, students study the preservation
of the Delaware Bay from multiple angles. They research the organisms of the watershed’s ecosystem, study water cycles, and map
water pathways on a quest to determine what life is. Students discover how to be an engaged citizen and what a citizen can do to
better society, focusing on local problems. Student will identify local environmental issues and propose possible solutions to them.
Students will create an informational class calendar that will be sold, donating all proceeds to a conservation group. This multifaceted approach to learning about the bay will strongly motivate students to work to preserve it. The students’ work is directly
benefitting the DNREC.
Within this unit students will participate in many field experiments and laboratory investigations of water and water cycles.
They will accurately map a path water travels throughout the water cycle. Working in groups, on site, students will investigate how
sediment determines the rate at which water moves. Lab groups will be provided with Water Quality Data Sheets. Taking on the
role of scientific researchers, students will analyze this body of water. Lab groups will organize their findings in a scientific data
report that explains water quality parameters and the indigenous creatures of that particular body of water.

2. What modifications have been made to the model unit of instruction to meet the specific needs of the student population your school
serves?
This unit of instruction will be taught in its entirety. Enhancements will be made to this unit so that there are increased
opportunities for students to make authentic connections between this unit of study and the expedition “Our Own: Delaware’s
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Bay.” Suggestions for differentiation of instruction are imbedded into the design of this unit. All teachers will have kit training,
thereby possessing the skills necessary to teach this unit and reach all learners.

3. What modifications have been made to the model unit of instruction that reflect the resources (human, time, building, technology
etc.) available to your school?
No modifications have been made to this unit of instruction..
4. Describe any other modifications that have been made to the model unit of instruction that will assist in the curricular review for
your school.
No modifications have been made to this unit.
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Preface: This unit has been created as a model for teachers in their designing or redesigning of course curricula. It is by no means
intended to be inclusive; rather it is meant to be a springboard for teacher thought and creativity. The information we have
included represents one possibility for developing a unit based on the Delaware Science Content Standards, the Delaware Science
Coalition units, and the Understanding by Design framework and philosophy.
Brief Summary of Unit:
In this unit, students explore how water is used, where it is found, and the role of water in the Earth system, and how a safe
and useable water supply can be ensured.

Stage 1: Desired Results
Delaware Science Content Standards

This course focuses on the Delaware Science Content Standards and Grade Level Expectations in Standards 1, 2, 3, 5, 6 and 8
found on the following web site: http://www.doe.k12.de.us/programs/ci/content_areas/science.shtml

Standard 1: The Nature and Application of Science and Technology
Understandings and Abilities of Scientific Inquiry
Students should know and be able to:
1. Understand that: Scientific investigations involve asking testable questions. Different kinds of questions suggest different
scientific investigations. The current body of scientific knowledge guides the investigation.
 Be able to: Frame and refine questions that can be investigated scientifically, and generate testable hypotheses.
2. Understand that: A valid investigation controls variables. Different experimental designs and strategies can be developed to
answer the same question.
 Be able to: Design and conduct investigations with controlled variables to test hypotheses.
3. Understand that: In a scientific investigation, data collection involves making precise measurements and keeping accurate records
so that others can replicate the experiment.
 Be able to: Accurately collect data through the selection and use of tools and techniques appropriate to the investigation.
Construct tables, diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of
data. Compare and question results with and from other students.
4. Understand that: There is much experimental and observational evidence that supports a large body of knowledge. The scientific
community supports known information until new experimental evidence arises that does not match existing explanations. This
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leads to the evolution of the scientific body of knowledge.
 Be able to: Form explanations based on accurate and logical analysis of evidence. Revise the explanation using
alternative descriptions, predictions, models and knowledge from other sources as well as results of further investigation.
5. Understand that: Evaluating the explanations proposed by others involves examining and comparing evidence, identifying faulty
reasoning, pointing out statements that go beyond the evidence, and suggesting alternative explanations for the same
observations. Conflicting data or conflicting interpretations of the same data suggest the need for further investigation.
Continued investigation can lead to greater understanding and resolution of the conflict.
 Be able to: Communicate scientific procedures, data, and explanations to enable the replication of results. Use computer
technology to assist in communicating these results. Critical review is important in the analysis of these results.
6. Understand that: Scientific habits of mind and other sources of knowledge and skills are essential to scientific inquiry. Habits of
mind include tolerance of ambiguity, skepticism, openness to new ideas, and objectivity. Other knowledge and skills include
mathematics, reading, writing, and technology.
 Be able to: Use mathematics, reading, writing, and technology when conducting scientific inquiries.
Science, Technology, and Society
Students should know that:
1. Advances in technology can expand the body of scientific knowledge. Technological tools allow people to observe objects and
phenomena that otherwise would not be possible. Technology enhances the quality, accuracy, speed and analysis of data
gathered.
Students should know that:
3. Science and technology in society are driven by the following factors: economical, political, cultural, social, and environmental.
Increased scientific knowledge and technology create changes that can be beneficial or detrimental to individuals or society
through impact on human health and the environment.
Students should be able to:
 Research and report on the processes used by municipalities to ensure water taken from local reservoirs is safe to return to
the environment.
 Investigate and report on legislation such as the Clean Water Act and its impact on the quality of Delaware water.
 List ways in which human intervention can help maintain an adequate supply of fresh water for human consumption.
Apply knowledge and skills learned about water as a resource to study local sources of drinking water and devise a water
quality stewardship plan.
 Use various indicators (pH, turbidity, nitrates, phosphates, salinity, and macro-invertebrate surveys) to establish the
health and potential potability of local bodies of water.
 Explain how sanitation measures such as sewers, landfills, and water treatment are important in controlling the spread of
organisms that contaminate water and cause disease.
History and Context of Science
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Students should know that:
1. Over the course of human history, contributions to science have been made by different people from different cultures. Studying
some of these contributions and how they came about provides insight into the expansion of scientific knowledge.
Standard 2: Materials and Their Properties
Properties and Structures of Materials
All students should know that:
1. All matter consists of particles too small to be seen with the naked eye. The arrangement, motion, and interaction of these
particles determine the three states of matter (solid, liquid, and gas). Particles in all three states are in constant motion. In the
solid state, tightly packed particles have a limited range of motion. In the liquid state, particles are loosely packed and move past
each other. In the gaseous state, particles are free to move.
Students should be able to:
 Recognize that all matter consists of particles and how the particles are arranged determines the physical state. Use the
particle model to describe solids, liquids, and gases in terms of the packing and motion of particles.
Mixtures and Solutions
Students should know that:
1. Mixtures can be homogeneous or heterogeneous. Mixtures may be solids, liquids, and/or gases. Most materials are physical
mixtures consisting of different components in varying concentrations. The individual components can be separated using the
components’ unique physical properties.
Students should be able to:
 Distinguish between homogeneous and heterogeneous mixtures. Using their physical properties, design and conduct an
investigation to separate the components of a homogeneous or heterogeneous mixture. Recognize that a homogeneous
mixture is a solution.
Students should know that:
2. Solutions are homogenous mixtures of two or more components. The properties of a solution depend on the nature and
concentration of the solute(s) and the nature of the solvent(s).
Students should be able to:
 Prepare solutions of different concentrations recognizing that the properties of the solution (color, density, boiling point)
depend on the nature and concentration of the solute and solvent.
Standard 5: Earth’s Dynamic Systems
Components of the Earth
Students should know that:
1. Water exists on the Earth in reservoirs (on or within the Earth’s surface and atmosphere). The total amount of water in these
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reservoirs does not change, however, the ratio of water in solid, liquid, or gaseous form varies over time and location.
Students should be able to:
 Create models that simulate the amount of salt, frozen, fresh, and potable water available on Earth’s surface. Compare
total water supply on Earth to the amount of potable water available for human use.
Students should know that:
2. The movement of water among the geosphere, hydrosphere and atmosphere affects such things as weather systems, ocean
currents, and global climate.
Students should be able to:
 Calculate the ratio/percent of water generally found in solid, liquid and gaseous form on or within the Earth’s surface and use
this ratio to compare the amounts of water stored in different states.
Interactions Throughout Earth’s Systems
Students should know that:
1. Water cycles from one reservoir to another through the processes of evaporation, transpiration, condensation and precipitation.
Energy transfers and/or transformations are associated with each of these processes.
Students should be able to:
 Use diagrams of the hydrologic cycle to show and describe the circulation of water through the Earth’s crust, oceans, and
atmosphere.
 Use the particle model to describe solids, liquids, and gases in terms of the packing, motion of particles, and energy gain or
loss. Apply this to the processes of evaporation, condensation, and precipitation in the water cycle. Explain how heat energy
drives the water cycle.
Students should know that:
2. Water within a watershed travels over and through the land at various speeds based on the rate of change in elevation and the
permeability and porosity of the soil. Water carries with it products of human activity.
Students should be able to:
 Investigate, through the use of models, how water acts as a solvent and as it passes through the water cycle it dissolves
minerals, gases, and pollutants and carries them to surface water and ground water supplies.
 Use models or diagrams to explain how water stored underground (groundwater and aquifers) and water stored above ground
(lakes, rivers, air, etc.) interact to form a continuous cycle.
Students should know that:
3. Surface water always flows downhill. Areas of higher elevation separate watersheds. In Delaware, this water eventually reaches
the Delaware River, the Delaware Bay, the Atlantic Ocean or the Chesapeake Bay.
Students should be able to:
 Conduct investigations and use the data to describe the extent to which the permeability and porosity of a soil sample affect the
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rate of water percolation.
 Describe the role of wetlands and streamside forests (riparian) in filtering water as it runs off into local streams, rivers, and
bays or seeps into ground water.
Technology and Applications
Students should know that:
1. Water from some natural sources is unfit to drink and requires the use of specialized technology to analyze and purify it.
Students should be able to:
 Use topographic maps to locate Delaware watersheds and to identify the bodies of water into which they drain. Analyze and
describe the relationship between elevation of land and the flow rate of water in a watershed.
 Conduct tests including temperature, pH, salinity, dissolved oxygen, turbidity, nitrate, and phosphate to determine the
potability of local water samples.
 Identify macro-invertebrates in a local stream and apply this identification in determining the stream’s ecological health.
 Explain the impact of human activities (e.g., building roads, fertilizing golf courses, etc.) on the quality of Delaware’s waters.
 Research and report on the processes used by municipalities to ensure water taken from local reservoirs is safe to return to the
environment.
 Investigate and report on legislation such as the Clean Water Act and its impact on the quality of Delaware water.
Standard 6: Life Processes
Matter and Energy Transformation
Students should know that:
2. Plants use the energy from sunlight, carbon dioxide, and water to produce sugars (photosynthesis). Plants can use the food (sugar)
immediately or store it for later use.
Students should be able to:
 Recognize that the process of photosynthesis occurs in the chloroplasts of producers. Summarize the basic process in which
energy from sunlight is used to make sugars from carbon dioxide and water (photosynthesis). Indicate that this food can be
used immediately, stored for later use, or used by other organisms.
Standard 8: Ecology
Human Impact
Students should know that:
1. Humans can alter the biotic and abiotic factors within an ecosystem thereby creating changes to the overall system.
4. Individuals and policymakers make decisions regarding the use of resources based on estimated personal and societal benefits and
risks. Impacts on environmental systems result from these decisions.
Students should be able to:
 Explain how sanitation measures such as sewers, landfills, and water treatment are important in controlling the spread of
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organisms that contaminate water and cause disease.

Big Ideas








Observation and Evidence (to identify variables that affect a given watershed)
Reasoning and Explanation (of observations to support predictions about watershed health)
Investigation (variables that affect watersheds)
Process Skills (in selecting tools and processes that can be used to collect water quality data)
Properties of Materials (particle model, solutions, mixtures)
Comparison of data and observations to support predictions on a large scale (not just individual results)
Data Organization to visually represent/present results (data tables, graphing, project reports)

Unit Enduring Understandings
Students will understand that…
 Potable water is a limited resource
 Humans use and abuse water resources regularly
 Water conservation practices can help ensure a source of potable water for the future
 Water is recycled through Earth’s system as energy from the sun drives phase changes that allow water to travel from one reservoir
to another
 The porosity of an Earth material can affect water flow through that material…larger pore spaces allow faster water flow.
 Water always flows downhill and picks up and/or dissolves materials as it goes.
 The boundaries of a watershed can be identified by finding the highest points around a given body of water
 Land use affects water quality because water the flows over the land and into a given body of water will pick up and/or dissolve
materials left behind by human activity
 Water chemistry can be tested to evaluate the overall health of a given watershed
 Riparian buffers and wetlands are useful lines of defense around bodies of water.
Unit Essential Question(s)
1. How do humans use water?
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2. Where is water found on the Earth?
3. What is the role of water in the Earth System?
4. How is a safe and useable water supply ensured for human populations?
Knowledge & Skills
Students will know….
 Scientific investigations involve asking testable questions. Different kinds of questions suggest different scientific investigations.
The current body of scientific knowledge guides the investigation.


A valid investigation controls variables. Different experimental designs and strategies can be developed to answer the same question



In a scientific investigation, data collection involves making precise measurements and keeping accurate records so that others can
replicate the experiment.



Construct tables, diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of data.
Compare and question results with and from other students.



There is much experimental and observational evidence that supports a large body of knowledge. The scientific community supports
known information until new experimental evidence arises that does not match existing explanations. This leads to the evolution of
the scientific body of knowledge.



Evaluating the explanations proposed by others involves examining and comparing evidence, identifying faulty reasoning, pointing
out statements that go beyond the evidence, and suggesting alternative explanations for the same observations. Conflicting data or
conflicting interpretations of the same data suggest the need for further investigation. Continued investigation can lead to greater
understanding and resolution of the conflict.



Scientific habits of mind and other sources of knowledge and skills are essential to scientific inquiry. Habits of mind include
tolerance of ambiguity, skepticism, openness to new ideas, and objectivity. Other knowledge and skills include mathematics,
reading, writing, and technology.



All matter consists of particles too small to be seen with the naked eye. The arrangement, motion, and interaction of these particles
determine the three states of matter (solid, liquid, and gas). Particles in all three states are in constant motion. In the solid state,
tightly packed particles have a limited range of motion. In the liquid state, particles are loosely packed and move past each other.
In the gaseous state, particles are free to move.
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A phase change may occur when a material absorbs or releases heat energy. Changes in phase do not change the particles but do
change how they are arranged.



Mixtures can be homogeneous or heterogeneous. Mixtures may be solids, liquids, and/or gases. Most materials are physical
mixtures consisting of different components in varying concentrations. The individual components can be separated using the
components’ unique physical properties.



Solutions are homogenous mixtures of two or more components. The properties of a solution depend on the nature and
concentration of the solute(s) and the nature of the solvent(s).



The addition or removal of heat energy from a material changes its temperature or its physical state.



Water exists on the Earth in reservoirs (on or within the Earth’s surface and atmosphere). The total amount of water in these
reservoirs does not change, however, the ratio of water in solid, liquid, or gaseous form varies over time and location.



The movement of water among the geosphere, hydrosphere and atmosphere affects such things as weather systems, ocean currents,
and global climate.



Water cycles from one reservoir to another through the processes of evaporation, transpiration, condensation and precipitation.
Energy transfers and/or transformations are associated with each of these processes.



Water within a watershed travels over and through the land at various speeds based on the rate of change in elevation and the
permeability and porosity of the soil. Water carries with it products of human activity.



Surface water always flows downhill. Areas of higher elevation separate watersheds. In Delaware, this water eventually reaches the
Delaware River, the Delaware Bay, the Atlantic Ocean or the Chesapeake Bay.



Water from some natural sources is unfit to drink and requires the use of specialized technology to analyze and purify it.



Plants use the energy from sunlight, carbon dioxide, and water to produce sugars (photosynthesis). Plants can use the food (sugar)
immediately or store it for later use.



Most living things use sugar (from food) and oxygen to release the energy needed to carry out life processes (cellular respiration).
Other materials from food are used for building and repairing cell parts.
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Humans can alter the biotic and abiotic factors within an ecosystem thereby creating changes to the overall system.



Individuals and policymakers make decisions regarding the use of resources based on estimated personal and societal benefits and
risks. Impacts on environmental systems result from these decisions.

Students will be able to:


Frame and refine questions that can be investigated scientifically, and generate testable hypotheses.



Design and conduct investigations with controlled variables to test hypotheses.





Accurately collect data through the selection and use of tools and techniques appropriate to the investigation







Construct tables, diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of data.
Compare and question results with and from other students.
Form explanations based on accurate and logical analysis of evidence. Revise the explanation using alternative descriptions,
predictions, models and knowledge from other sources as well as results of further investigation.
Communicate scientific procedures, data, and explanations to enable the replication of results. Use computer technology to assist in
communicating these results. Critical review is important in the analysis of these results.
Use mathematics, reading, writing, and technology when conducting scientific inquiries.
Create models that simulate the amount of salt, frozen, fresh, and potable water available on Earth’s surface. Compare total water
supply on Earth to the amount of potable water available for human use.
Calculate the ratio/percent of water generally found in solid, liquid and gaseous form on or within the Earth’s surface and use this
ratio to compare the amounts of water stored in different states



Use diagrams of the hydrologic cycle to show and describe the circulation of water through the Earth’s crust, oceans, and
atmosphere.



Use the particle model to describe solids, liquids, and gases in terms of the packing, motion of particles, and energy gain or loss.
Apply this to the processes of evaporation, condensation, and precipitation in the water cycle. Explain how heat energy drives the
water cycle.
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Use models or diagrams to explain how water stored underground (groundwater and aquifers) and water stored above ground (lakes,
rivers, air, etc.) interact to form a continuous cycle.



Investigate, through the use of models, how water acts as a solvent and as it passes through the water cycle it dissolves minerals,
gases, and pollutants and carries them to surface water and ground water supplies.



Conduct investigations and use the data to describe the extent to which the permeability and porosity of a soil sample affect the rate
of water percolation.



Describe the role of wetlands and streamside forests (riparian) in filtering water as it runs off into local streams, rivers, and bays or
seeps into ground water



Use topographic maps to locate Delaware watersheds and to identify the bodies of water into which they drain. Analyze and describe
the relationship between elevation of land and the flow rate of water in a watershed.



Conduct tests including temperature, pH, salinity, dissolved oxygen, turbidity, nitrate, and phosphate to determine the potability of
local water samples.



Identify macro-invertebrates in a local stream and apply this identification in determining the stream’s ecological health.



Explain the impact of human activities (e.g., building roads, fertilizing golf courses, etc.) on the quality of Delaware’s waters.



Research and report on the processes used by municipalities to ensure water taken from local reservoirs is safe to return to the
environment.
Investigate and report on legislation such as the Clean Water Act and its impact on the quality of Delaware water




List ways in which human intervention can help maintain an adequate supply of fresh water for human consumption. Apply
knowledge and skills learned about water as a resource to study local sources of drinking water and devise a water quality
stewardship plan.
Stage 2: Assessment Evidence
(Design Assessments To Guide Instruction)

Suggested Performance Task(s)
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Refer to Delaware Watersheds Assessment Piece at the following web address:
http://www.doe.k12.de.us/programs/ci/content_areas/science.shtml
.
Key Transfer Ideas:
1. Energy from the sun drives the water cycle.
2. Point-source and non-point source pollution affects the quality of Delaware watersheds.
3. Topographic and land use maps can be used to identify sources of inflow or discharge into a watershed.
4. The health of a watershed can be determined by collecting and analyzing biotic and abiotic data.
5. The permeability of earth materials affects the quality of groundwater and where it is located.
6. Riparian buffer zones can have a beneficial impact on surface water.
7. Humans can have a positive or negative impact on Delaware watersheds.
Student Expectations:
 Identify the processes that move water in the water cycle.
 Identify the Sun as the source of energy in the water cycle.
 Explain the water cycle and its cyclical nature.
 Describe how particle size of earth materials determine the porosity of the materials.
 Explain how watershed boundaries are delineated.
 Identify different sources that pollute bodies of water including point and non-point sources.
 Read and use land use and topographical maps.
 Use water quality data to determine the health of a watershed.

Rubrics/checklists for Performance Tasks
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Refer to Delaware Watersheds Assessment Rubric (diagnostic double digit rubric) found at the following web address:
http://www.doe.k12.de.us/programs/ci/content_areas/science.shtml

Other Evidence
Gradable assessments:
The commercial: In this assessment students must reflect and demonstrate all that they have learned in the lessons leading up to this
presentation. They work in groups and have 30 seconds to present a public service announcement to the class. A rubric is provided with the
unit.
Water Cycle writing prompt. Students are expected to explain the physical processes that occur as water moves through the various stages
of the water cycle. This assignment is given after all water cycle concepts have been demonstrated, taught and reviewed.
Assessment of water from Big River Watershed. Students should not be graded on finding the correct NAME of the site from which the
water came, but should be graded on the validity of the explanation for why they felt the water must have come from that site. This is a
standard 1 as well as standard 5 assessment.
Final Summative Assessment provided by the coalition. This assessment is not meant to be graded but is meant to be an informative piece
to help drive instruction. The assessment can be used as a grade, however, as students have had access to all information being assessed
throughout the course of the unit. (This assessment is currently under revision).

Student Self-Assessment and Reflection (This should include opportunities for students to monitor their own learning. Ex: reflection journals, learning logs,
pre- and post-tests, editing own work.)

Students should keep a running journal that tracks their learning as they progress through the unit. This journal should be a combination of
self reflection and data collected as a result of unit investigations.
When students complete the lessons in this unit, they should be encouraged to make notes on their work that indicates growth in
understanding. Not all worksheets should be officially graded, but all work should include opportunities for student reflection. Only those
assignments that measure knowledge that should be solidified in the minds of the students should be graded. Learning experiences should
not be graded as they are developed to draw out student misconceptions.
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Specific Self Assessment Opportunities:
Concept Pre-assessment—Lesson One. This entire lesson is developed around students listing what they think they know about water. As
the unit progresses these posts are left visible in the room and students are encouraged to make adjustments as their learning progresses.
Big River Watershed—Students are expected to keep a data file of information regarding a virtual watershed. Students are expected to
make notes, discuss and revise their ideas in this data file as new evidence becomes available. This folder should be reviewed daily by the
teacher to assess student understanding of the concepts as he/she moves through the unit.

Stage 3: Learning Plan
(Design Learning Activities To Align with Goals and Assessments)

Key learning events needed to achieve unit goals

Introductory Lessons: What do you think you know about water as a resource?
about…
How is water used?
Where is water found?
How is water part of the Earth’s System?
How is a safe and useable water supply ensured?

Students brainstorm and record what they “know”

Introductory Lessons: How much of the water on Earth is available for human use/consumption?
Students observe a simulation of water availability to illustrate that
water is a limited resource.

Investigation One: How is water used in your home?
Part One: Water usage in the home.
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–Students investigate water usage in the home and estimate total water consumption in 48 hours.
Part Two: The Drippy Faucet

–Students investigate the estimated water loss due to leaky faucets.
Part Three: The Commercial

–Students condense all that they have learned so far into a 30 second commercial that identifies the problem and suggests a solution to
water waste.
Investigation Two: Where does the water supply in your school come from, and where does it go?
In this investigation students view a power point presentation that illustrates the source of water for their school and the pipes leading into
and out of their building.

Investigation Three: How is water recycled in nature?
Part One: The Diagram--Students are given a blank picture of the water cycle and are asked to label the picture to show the various
PHASES of water in the picture--They DO NOT start by “labeling the water cycle.”
Part Two: Porosity and Permeability-- Students revisit a concept learned in second grade SOILS as they test three types of soil (sand, gravel
and clay) to identify which soil allows water to travel through it at the greatest rate.
Part Three: Distillation (Evaporation and precipitation)-- Students set up a distillation apparatus to observe the effects of heat on a closed
system. Evidence of evaporation, condensation and precipitation can be seen using this apparatus.

Part Four: Transpiration--Students measure the amount of water that is transpired by a plant over a period of time by placing a plastic bag
over a branch of leaves.
Investigation 5: What is the health of the “BIG RIVER” watershed?
Part One: What is topography?
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Students build a mountain out of Play Doh and divide the mountain into sections at even intervals to depict the creation of a topographic
map.
Part Two: Where are the Boundaries of the Big River Watershed?
Students identify the highest points of land around the “Big River” to outline the boundaries of the watershed.
Part Three: How is the land being used around the Big River?
Students are given picture files of the Big River Watershed area to investigate the observable land use practices and possible
problems/benefits for the Big River Watershed at each site.
Part Four: What is in the water of the Big River watershed?
Students are told that when samples were taken from the water in the watershed they were labeled with colors and each color was placed in a
box with all info. Unfortunately the boxes were dropped and samples are mixed…all we know are the colors.
Students must test the samples and use evidence gathered about land use and environmental factors to decide which sample came from
which site.
Investigation 6: How healthy is your local watershed?
Part One: Developing the investigation
Students work in groups to develop a plan for how to investigate their local watershed
Expected research steps will include:
Using a Topographic map to identify the watershed boundaries (with help from
teacher).
Recording land use and environmental factors at various sites along the
watershed.
Testing water chemistry and running a macroinvertebrate survey to determine
water quality.
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Part Two: Running the investigation
Students physically visit one or more sites within their local watershed to conduct their investigations.
Students will create a conclusion based on evidence collected during the investigation.
Investigation 7: How is your local water supply cleaned and tested?
Part One: Power Point
Students are shown a detailed power point presentation regarding waste water treatment facilities, how they work and how they are
monitored.
Part Two: Developing a water cleaning apparatus
Students are given supplies with which they can/should develop a water treatment apparatus.
Part Three: Cleaning the water
Students will test their water sample before and after they run water samples through their apparatus. Water test results will be used as
evidence that the apparatus worked or did not work.
Investigation 8: How can you maintain your water resource?
Water management plans:
Students use all of the information they have gathered about their local watershed to come up with a water management plan that they can
share with the class and that can be sent to the Department of Natural Resources and Environmental Control (Water Resources Department)
for review.

Resources & Teaching Tips
o What text/print/media/kit/web resources best support this unit?
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This unit is best supported using the following Text:
Smith, Michael J., Southard, John B., Mably, Colin. Investigating Earth Systems: Water. New York: It’s About Time Publishing.

Supporting materials for this unit include:
LaMotte Chemical Company and Stroud Research Center. The Watershed Tour. Chestertown, MD: LaMotte Company, 2000.
“Wet Your Waders.” LaMotte. CD-ROM. Chestertown,MD, 2001.
o What tips to teachers of the unit can you offer about likely rough spots/student misunderstandings and performance
weaknesses, and how to troubleshoot those issues?
Generally speaking, students perform well with this unit. There are very few abstract concepts developed in this unit. Most of the content is
presented as applied science and students are given the opportunity to transfer knowledge they have gained throughout the year in the
context of watershed quality.
One concept that is difficult for students is topography. While the activities that support this knowledge are complete, it is important that
teachers realize that they may need to supplement with practice opportunities for students who struggle with two dimensional
representations of three dimensional land forms.
Accommodation/Differentiation ideas and tips
The use of group activities throughout this unit enables students with difficulty to gain insight from fellow classmates. Pair them with strong
students.

The use of computers and internet are great tools to complete activities and gain additional insight on topics students may be uncomfortable
with.
Lab demonstrations and lab activities students participate in.
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Extended time to finish activities.
KWL technique
Review previous day’s lesson and continuously reinforce concepts from the unit.
Weekly graphing and analysis of weather data allow for ample time to gain understanding of weather patterns.
Permit the apt student to accelerate their rate of progress and work independently on some content.
Pre test students to determine their prior knowledge and misconceptions
Students may use graphic organizers, maps and diagrams to effectively facilitate differing levels of cognitive processing for students of
different ability levels.
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