Animal Studies Concept Storyline

Unifying Concept

relationships with its

An organism’s behavior and
physical structure are part of a
system that includes inter-

Unit Concept
Animals develop behaviors and
structures that help them adapt to
their habitats. When the habitat
changes, some animals survive;

Grade-Level Concept
A habitat is where an animal finds
food, water, shelter, and space—
the things it needs to grow and
reproduce. Each animal has

environment. others die or move to new locations. specific needs.
S
Subconcept 1 " | Lesson 7: Observing the Subconcept 4
The nature of a habitat con- Behavior of Frogs and Crabs A combination of behaviors
trols the kind§ of oFga.nis.ms T — and s-tructures, rathfer .than
that may survive within it tions of the frogs and crabs. any single cha.racterlstlc,
Lesson 1: Pre-Unit Assessment: They complete a self- e{lab.les an ax}lmal to sur-
Thinking about Animals and assessment. vive in a particular habitat.
their Homes Lesson 12: Researching Animal
Students discuss what they Lesson 8: Living on Land: Behavior
know about animals and their Millipedes Students begin a team investi-
habitats. Students create a habitat gation that involves exploring
in the classroom for the one specific behavior of one
Lesson 2: Inviting Animals into millipede. animal.
the Classroom -

Students read about the habi-
tats of the dwarf African frog,
fiddler crab, and millipede
and identify the needs of each
organism.

v

The structures and behav-
iors of an organism deter-
mine how it adapts to its
environment.

Lesson 3: Living in Water:
Dwarf African Frogs
Students create a habitat in
the classroom for the dwarf
African frog.

Lesson 4: Observing the Frogs
More Closely

Students study the frog’s body
structures and behavior.

Lesson 5: Living Where Land
and Water Meet: Fiddler Crabs
Students create a habitat in
the classroom for the fiddler
crab.

Lesson 6: Observing the Fiddler
Crabs More Closely

Students study the fiddler
crab’s body structures and
behaviors.

v

Subconcept 3

An organism’s structures
and behaviors are related to
its environment.

Lesson 9: Observing the
Millipedes More Closely

Students observe and record
data on the millipedes and
compare the habitats of the
three classroom animals.

Lesson 10: How Do Animals
Respond to a Change in Their
Habitats?

Students design, perform, and
discuss a controlled test to
examine how the frog, crab,
and millipede adapt to a
change in one element of their
habitats.

Lesson 11: Observing Humans
Closely

Students observe, record, and
discuss the needs of humans.
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Lesson 13: Part 1: What Makes
an Animal Special?

Students continue the worlk
begun in Lesson 12. They
explore the characteristics that
enable humans to survive in a
variety of habitats.

y
Lesson 14: Part 2: What Makes

an Animal Special?

Students continue to examine
the structures and behaviors of
each animal in relation to its
habitat.

Lesson 15: There’s No Place
Like Home

Students compare and con-
trast the structures and behav-
iors of frogs, crabs, millipedes,
and humans.

Lesson 16: Presenting Our
Research

Students share their research
results.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Animal Studies
Students reflect on and dis-
cuss what they have learned.

N
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Balancing and Weighing Concept Storyline

Unifying Concept

The physical world is made of
substances, materials, and
objects that may be identified
by their unique properties.

Unit Concept
The weight of an object is a force
that is related to its mass and
the force of gravity; the volume
of an object is dependent

on its size.

Grade-Level Concept
Objects have many properties,
including volume and weight.
These properties can be
investigated using tools,

such as balances.

On a beam balance, balance
is dependent on the relative
mass of objects, the location
of the fulcrum, and the
relative lengths of the arms
of the beam.

Lesson 1: Pre-Unit Assessment:
Thinking about Balance

Students use simple materials
to explore the relationship
between balance and mass.

Lesson 2: Building Structures
that Balance

Students build structures that
balance using a beam,
Sfulcrum, and Unifix Cubes™.

4
Lesson 3: Exploring the Beam
Balance

Students explore the relation-
ship between balance and
mass by varying the number

™

and position of Unifix Cubes™.

Lesson 4: Moving the Fulcrum

Students explore the relation-
ship between balance and
mass by changing the position
of the fulcrum.

Lesson 5: Building Mobiles

Students apply their under-
standing of the beam balance
to build simple and complex
mobiles.

v

The equal-arm balance may
be used to compare the
mass of two objects.

Lesson 6: Exploring the Equal-
Arm Balance

Students build an equal-arm
balance and compare it to the
beam balance.

Lesson 7: Using the Equal-Arm
Balance to Compare Objects

Students compare the masses
of objects and discuss the
concept of fair comparisons.

4

Subconcept 3
The weight of an object is
dependent on its mass.

Lesson 8: Developing Strategies
for Placing Objects in Serial
Order

Students use the equal-arm
balance to place four objects in
serial order from lightest to
heaviest.

Lesson 9: Placing Six Objects in
Serial Order

Students add two objects to
their group of four.

Lesson 10: Balancing with
Unifix Cubes™

Students discover that weigh-
ing is the process of balancing
the mass of an object against
a certain number of standard
units.

Lesson 11: Graphing the
Weights of the Objects

Students examine the differ-
ences between comparing
mass with an equal-arm
balance and weighing against
standard units as strategies
for placing objects in serial
order from lightest to heaviest.

The weight of an object is
determined by its volume,
density, and the ambient
force of gravity. The mass of
an object is determined by
its volume and density.

Lesson 12: Describing the Four
Foods

Students observe and compare
the properties of four foods.

Lesson 13: Comparing Cupfuls
of Food

Students predict the serial
order, from lightest to heavi-
est, of the four foods, test their
predictions, and discuss the
results.

"Lesson 14: Weighing Cupfuls of

Food

Students weigh cupfuls of food
and record their findings on a
class line plot.

Lesson 15: Which Food
Occupies the Most Space?

Students discover that equal
weights of food occupy
different volumes.

Lessonl16: Where Are the Six
Marbles?

Students design and carry out
an investigation that demon-
strates their understanding of
comparing and weighing.

Lesson 17: Post-Unit
Assessment: Sharing What We
Have Learned about Balancing
and Weighing

Students discuss and reflect

on what they have learned.
'S
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Changes Concept Storyline

Unifying Concept
Change is a characteristic
of chemical reactions and

of phase changes.

Unit Concept
Different mixtures of materials
may change their properties by

chemical or physical processes.

Grade-Level Concept
Materials may react with each
other and change to form new

substances. Some substances may
be changed from one state to
another by heating and cooling.

Materials may change their
properties or state.

Lesson 1: Pre-Unit Assessment:
Thinking about How Things
Change

Students discuss how familiar
objects change.

v

Subconcept 2

Changes in state result from
changes in the external
environment.

Lesson 2: Freezing and Melting
Students examine melting and
freezing by observing an ice
cube.

Lesson 3: Where Did the Water
Go?

Students investigate
evaporation and condensation.

v

Subconcept 3

Mixed materials may change
as the result of chemical or
physical interactions.

Lesson 4: Mixing and
Separating Solids

Students examine the products
of a mechanical mixture (salt
and gravel).

Lesson 5: Mixing Solids and
Liquids

Students mix gravel, toilet

tissue, and salt with water
and describe the results.

v

v

Lesson 7: A Dissolving Race:
Two Forms of Sugar

Students compare the rates of
dissolution of a sugar cube
and granulated sugar.

Lesson 8: A Dissolving Race:
Warm and Cold Water
Students evaluate how the
temperature of the solute
affects the rate of dissolution.

v

Subconcept 4

The chemical and physical
properties of materials may
be used to separate their
mixtures.

Lesson 6: Separating Solid and
Liquid Mixtures

Students use a filter to
examine how solids may be
separated from liquids.

Lesson 9: Changing Salt Water
to Crystals

Students observe what
happens when salt water
evaporates.

Lesson 10: Separating Mixtures
of Color

Students use chromatography
to separate black and green
inks into their component
colors.

Lesson 11: Separating a
Mystery Mixture

In an embedded assessment,
students develop a strategy to
separate the components of an
unknown mixture.

—

Chemical reactions can
produce new materials.

Lesson 12: Bubbles and Fizz:
Observing a Chemical Reaction
Students observe what
happens when they mix
baking soda with water and
with vinegar.

Lesson 13: Gas in a Bag!

Students capture the gas pro-
duced by a chemical reaction.

Lesson 14: Looking at Rust
Students explore oxidation
and observe thermal, color,
and textural changes.

v
Lesson 15: Writing Our Recipes
for Change

Student pairs test the proper-
ties of three new substances
and design a plan to explore a
particular change.

Lesson 16: Presenting Our
Recipes for Change

- Student pairs carry out the
plan developed by another
pair and share their results
with the class.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Changes
Students discuss and reflect

on what they have learned.
N
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Chemical Tests Concept Storyline

Unifying Concept
Materials may be ordered into
groups or systems that display

common chemical and
physical behaviors.

Unit Concept
The properties of materials may
be identified by the use of
physical and chemical tests.

Grade-Level Concept
Everyday household materials
have properties that may be
identified using physical and
chemical tests.

Materials have different
chemical and physical
properties.

Lesson 1: Pre-Unit Assessment:
Thinking about Chemicals
Students discuss what they
know about chemicals and
describe the properties of an
unknown material.

Lesson 2: Investigating
Unknown Solids: Getting Ready
Students hone their observa-
tion skills as they describe
common objects.

Lesson 3: Exploring the Five
Unknown Solids

Students explore the physical
properties of five unknown
solids.

Lesson 4: Testing Unknown
Solids with Water

Students examine the
solubility of the five solids.

Lesson 5: Exploring Water
Mixtures

Students add more water to
their mixtures and filter them.

Lesson 6: Discovering Crystals

Students discuss the results of
their filtration test, grow
crystals, and learn about
evaporation.

-

Chemical and physical tests
may be used to identify the
properties of materials.

Lesson 7: Testing Unknown
Solids with Vinegar

Students begin their investiga-
tions of how the five unknown
solids react chemically.

Lesson 8: Testing Unknown
Solids with Iodine

Students continue their exami-
nation of chemical reactions.

Lesson 9: Testing Unknown
Solids with Red Cabbage Juice

Students continue their exami-
nation of chemical reactions.

Lesson 10: Testing Unknown
Solids with Heat

Students examine the effects
of heat on the five unknown
solids.

Lesson 11: Reviewing the
Evidence

Students apply their test
results to predict the identity
of each of the unknown solids.

©2003 by the National Academy of Sciences
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Unknown solids and liquids
may be classified on the
basis of their physical and
chemical properties.

Lesson 12: Identifying the
Unknown Solids

Students compare their test

data with verified data from
chemists to identify the five

unknown solids.

Lesson 13: Identifying the
“Mystery Bag Chemical”

Students design and analyze
tests to identify an unknown
material and analyze their
results.

Lesson 14: Testing Mixtures of
Two Unknown Solids

Students design, conduct, and
analyze results of tests to
identify two solids in a
mixture.

Lesson 15: Testing Household
Liquids with Red Cabbage
Juice

Students test common liquids
and classify them as acids,
bases, or neutrals.

Lesson 16: Using the Known
Solids to Identify Unknown
Liquids

Students plan and carry out
an investigation that uses
solids to identify three liquids.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Chemical Tests

Students discuss and reflect

on what they have learned.
)
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Comparing and Measuring Concept Storyline

Unifying Concept
Length and distance are
measured with reference to
a standard unit.

Unit Concept
The relative sizes of objects and
distances between them may be
determined by comparisons.
Absolute measurement requires
the use of standard units.

Grade-Level Concept
Measuring with standard units is
a more accurate means of
determining size or distance than
is comparing or measuring with
nonstandard units.

Relative lengths may be
compared by using a variety
of frames of reference.

Lesson 1: Pre-Unit Assessment:
Comparing How We Are Alike
and Different

Students use observation and
everyday objects to make
comparisons.

Lesson 2: Let's Make Body
Cutouts

Students use body tracings to
compare their heights.

Lesson 3: Matching Our
Heights

Students compare their
heights with adding-machine
tape.

y
Lesson 4: Matching Lengths of
Arms and Legs
Student use adding-machine
tape to compare the lengths of
their limbs.

Lesson 5: Comparing Objects
Students compare the sizes of
various objects in the
classroom.

Lesson 6: Matching Distance
Students use adding-machine

tape to compare and match
distances.

Use of nonstandard units of
measure produces varying
results.

Lesson 7: Using Our Feet to
Measure

Students use a nonstandard
unit to measure length.

Lesson 8: Using Different
Standard Units of Measure
Students learn that using
VN different standard lengths
produces varying answers.

v

Subconcept 3
Use of standard units

Lesson 9: Measuring with a
Standard Unit

Students use a standard
length as a unit of
measurement.

Lesson 10: Exploring with
Unifix Cubes™

Students experiment with a
new unit of measurement.

Lesson 11: Counting Large
Numbers of Units

Students use Unifix Cubes™ to
measure large objects.

Lesson 12: Measuring the
Height of the Teacher

v

In an embedded assessment,
students use Unifix Cubes™ to
determine their teacher’s
height.

produces consistent results.

Different calibrated devices
may be used to measure
distances and the lengths of
objects of different sizes
and shapes.

Lesson 13: Making a Measuring
Strip

Students male a more
versatile standard length for
measurement.

Lesson 14: Measuring with a
Measuring Strip

P Students explore how to
measure objects longer than
their standard length.

Lesson 15: Making a Measuring
Tape
Students learn the advantages
of using a tape divided into
100 uniform units.

Lesson 16: Using a Measuring
Tape to Measure Distance

Students use a measuring

P tape to measure distance and
compare the results of
measuring and matching.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Comparing and
Measuring

Students discuss and reflect

on what they have learned.
S
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Ecosystems Concept Storyline

Unifying Concept

in matter and energy.

Interactions within and among
living systems cause changes

Unit Concept
Organisms are linked to
each other and to their
environments in a web of
relationships.

Grade-Level Concept
An ecosystem is a community of
organisms that interact with each

other and the environment.

Humans may affect ecosystems

in many ways.

Subconcept 1

Model ecosystems may be
used to learn more about
the relationships that exist
on earth.

Lesson 1: Pre-Unit Assessment:
Thinking about Ecosystems
Students discuss an illus-
tration of a riverbanik
environment.

Lesson 2: Setting Up the
Terrarium

Students construct a model
terrarium, observe it, and
record their observations.

Lesson 3: Setting Up the
Aquarium

Students construct a model
aquarium, observe it, and
record their observations.

v

Subconcept 2
Organisms in ecosystems

have dependent and
independent relationships.

Lesson 4: Adding Animals to
the Aquarium

Students build a model
aquatic ecosystem and
observe the relationships
between plants and algae.

Lesson 5: Observing the
Completed Aquarium

Students create a class web to
summarize their observations
of the aquaria.

A 4

v

Lesson 6: Adding Animals to
the Terrarium

Students create a model
ecosystem and observe the
relationships between crickets,
isopods, and plants.

Lesson 7: Joining the
Terrarium and Aquarium
Students link their aquaria
and terraria. They predict how
one ecosystem will affect the
other.

v

Subconcept 3

Nature and human activity
may affect an ecosystem in
beneficial or harmful ways.

Lesson 8: Upsetting the
Stability

Students identify stable and
disturbed ecosystems. They
read about how humans can
affect ecosystems.

Lesson 9: Reporting on
Pollutants

Students learn about human-
made pollutants and
environmental trade-offs.

Lesson 10: Planning Pollution
Experiments

Student teams plan controlled
experiments to study the
effects of pollution.

Lesson 11: Setting Up Our
Pollution Experiments
Students carry out their
controlled experiments.

v
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Lesson 12: Observing Early
Effects of Pollution

Students observe, record, and
evaluate the effects of the
pollutants.

Lesson 13: Where Do the
Pollutants Go?

Students complete their
experiments.

v

Subconcept 4

People can develop
solutions to mitigate the
effects of pollutants.

Lesson 14: Drawing
Conclusions about Our
Experiment

Students pool and analyze
their data.

Lesson 15: Examining a Real
Environmental Problem

Students read about pollution
in the Chesapeake Bay from
various perspectives and
discuss possible solutions.

4
Lesson 16: Holding the Mini-

Conference: A Look at
Trade-offs

Students present solutions to
reducing pollution in the
Chesapeake Bay.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Ecosystems

Students reflect on and dis-

cuss what they have learned.
)
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Electric Circuits Concept

Storyline

Unifying Concept
Electricity in circuits can
produce light, heat, and

other forms of energy.

Unit Concept
Electrical circuits require a
complete loop through which
an electrical current passes.

Grade-Level Concept
An electric circuit may be
constructed with different devices
and in different combinations.

Subconcept 1

A complete circuit is
required to light a lightbulb.

Lesson 1: Pre-Unit Assessment:
Thinking about Electricity and
Its Properties

Students discuss what they
know and would like to know
about electric circuits.

Lesson 2: What Electricity
Can Do

Students investigate how
to light a bulb.

Lesson 3: A Closer Look
at Circuits

Students look at ways to
connect the parts of an
electric circuit.

Lesson 4: What Is Inside

a Lightbulb?

Students study the parts of a
bulb and the path of electricity
through it.

v

Subconcept 2
Different devices and

materials play special roles
in a circuit.

Lesson 5: Building a Circuit

Students use new devices
to build a circuit.

Lesson 7: Conductors and
Insulators

Students investigate con-
ductors and insulators. They
use a circuit tester.

Lesson 14: Working with a Diode

Students experiment with
semiconductor diodes and
explore the direction of
current flow.

) Subconcept 3
Electricity flowing through

a circuit may produce heat
and light.

Lesson 8: Making a Filament
Students investigate how to
make a lightbulb filament.

v

Subconcept 4
Different strategies can be

Lesson 6: What's Wrong with
the Circuit?

Students learn techniques to
solve problems with circuits.

Lesson 9: Hidden Circuits
Students use circuit testers
to investigate unknown
circuits.

Lesson 10: Deciphering a
Secret Language

Students use electrical symbols
to create circuit diagrams.

Lesson 11: Exploring Series
and Parallel Circuits

Students build parallel and
series circuits and identify
the properties of each type.

used to troubleshoot circuits.

> Subconcept 5
Electric circuits are used to
design and build useful
devices.

Lesson 12: Learning about
Switches

Students add switches to
their circuits.

Lesson 13: Constructing a
Flashlight

Students discuss the
differences between parallel
and series circuits and apply
what they have learned to
make a flashlight.

Lesson 15: Planning to Wire a
House

Students design plans for
wiring a model house.

Lesson 16: Wiring and Lighting
the House

Students carry out the plans
they developed in Lesson 15.

Lesson 17: Post-Unit
Assessment: Sharing

What We Know about

Electric Circuits

Students revisit their comments
from Lesson 1 and discuss

v
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what they have learned.
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Experiments with Plants Concept Storyline

Unifying Concept
Evidence collected in
appropriately designed

experiments can be used to

Unit Concept
Controlled experiments can
identify the impact of external
variables on the growth

Grade-Level Concept
Changes of certain variables in a
plant’s environment affect its
growth. Controlled tests can

test hypotheses. of plants. identify the effect of these
variables.
}
SJ,I_bQQ'LCﬁij. . Lesson 7: Pollination and &MMPIA .
Experiments are designed to Interdependence Scientists conduct a variety
test a hypothesis. Students pollinate their plants. of investigations to discover
. new information about
Lesson 1: Pre-Unit Assessment: .
variables that affect
What Do You Know about Lesson 8: Harvesting and plant growth
Experiments? Threshing the Seeds ’
Students discuss how to Students harvest their crops Lesson 12: Planning and
design a scientific experiment. and collect their final data. Setting up Germination
Experiments
v

Lesson 2: Identifying Variables
and Planning a Fair Test
Students examine the vari-
ables that affect plant growth.

Lesson 3: Outlining the
Experimental Plan

Students design a controlled
experiment.

v

Subconcept 2

Experiments may be
designed to identify the
effects of external variables
on the stages in the life
cycle of a plant.

Lesson 4: Planting the Seeds

Students plant seeds on the
basis of their experimental
plan.

Lesson 5: Thinning and
Transplanting

Students eliminate the
variable of overcrowding.

Lesson 6: Getting a Handle on
Your Bee

Students study the anatomy
and _function of the bee.

v

Subconcept 3

Collecting, evaluating, and
sharing data are parts of the
conduct of a scientific
experiment.

Lesson 9: Organizing and
Analyzing the Data from the
Experiment: Part 1

Students begin to review and
discuss their data.

Lesson 10: Organizing and
Analyzing the Data from the
Experiment: Part 2

Students continue to analyze
their data.

Lesson 11: The Scientific
Conference: Communicating
the Experiment and Its Results
Students report their results to
the class.
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Students design and conduct a
controlled experiment in seed
germination.

Lesson 13: What Did We Find
Out about Germination?
Students analyze data from
the germination experiment.

Lesson 14: Two Tropism
Experiments

Students set up and conduct
an experiment to determine
how light and gravity affect
the growth of a plant.

Lesson 15: What Did We Find
Out about Tropisms in
Wisconsin Fast Plants™?
Students analyze data from
the tropism experiment.

Lesson 16: Post-Unit
Assessment: Sharing What We
Know about Experiments with
Plants

Students discuss and reflect
on what they have learned.

N
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Floating and Sinking Concept Storyline

Unifying Concept

amount of the sample.

Substances have characteristic
properties, such as density,
which are independent of the

Unit Concept

acts on the object.

When an object is placed in a fluid, the

difference in the weights of equal
volumes of the object and fluid

determine the buoyant force that

Grade-Level Concept

Objects that weigh more than an
equal volume of a fluid sink; those

that weigh less than an equal

volume of fluid float.

Several factors affect the
buoyancy of an object.

Lesson 1: Pre-Unit Assessment:
What Do We Know about
Floating and Sinking?
Students discuss what they
know about floating and
sinking.

Lesson 2: Making and Testing
Predictions about Familiar
Objects

Students test objects and
determine which objects float
and which ones sinlk.

Lesson 3: Which Things Float?
Which Things Sink?

Students explore how the
weight and size of an object
affect whether it sinks or
Sloats.

" Lesson 6: Making a Sinker
Float

Students explore the role of
shape in floating and sinking.

Lesson 7: Investigating Boat
Designs

Students continue to investi-
gate how the shape of an
object affects its ability to stay
afloat.

Lesson 8: Does Size Affect
Buoyancy?

Students explore the buoyant
force on foil boats and relate
this to their size.

v

Subconcept 2

Water pushes up on floating
and sinking objects with a
buoyant force. Because of
this, objects appear to weigh
less when submerged.

Lesson 9: Measuring the
Buoyant Force

Students measure the upward
force on buoyant objects.

Lesson 11: How Much Do
Objects Weigh under Water?
Students observe that objects
weigh less when submerged.

4

Subconcept 3

The amount of liquid an
object displaces is directly
related to its volume.

Lesson 10: What Happens to
the Water?

Students investigate the
displacement of water by
submerged objects.

4

Subconcept 4
The buoyant force on an

object varies with the
density of the liquid in
which it is submerged.

Lesson 13: Dissolving Salt in
Water

Students discover the relative
weights of salt and fresh
water.

Lesson 14: How Is Salt Water
Different from Fresh Water?

Students discover that salt
water exerts a greater
buoyant force than fresh
water does.
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Lesson 15: Constructing a
Hydrometer

Students build a hydrometer
to test the buoyancy of objects
in fresh and salt water.

4

Subconcept 5
Objects that weigh more

than an equal volume of
water sink; those that weigh
less float.

Lesson 4: Measuring Weight
with a Spring Scale

Students learn how to cali-
brate and use a spring scale.

Lesson 5: Weighing Floaters
and Sinkers

Students use a spring scale to
weigh objects.

y

Lesson 12: How Much Does
Water Weigh?
Students compare the weight
of water with that of other
materials.

Lesson 16: Working with
Mystery Cylinders

Students predict whether
objects will sink or float and
test their predictions.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Floating and
Sinking

Students discuss and reflect
on what they have learned.

[
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Food Chemistry Concept Storyline

Unifying Concept

Living organisms are organized
into functional systems and
require a balance of nutrients
for their growth and survival.

Unit Concept

Humans need a range of nutrients,
including carbohydrates, fats, and

proteins, to provide a
well-balanced diet.

Grade-Level Concept
Foods contain nutrients that may
be identified by chemical and
physical tests. Knowing about
nutrients helps people choose
healthy diets.

Foods provide a variety of
nutrients.

Lesson 1: Pre-Unit Assessment:
Thinking about Foods We Eat
Students discuss what they
know about foods and
nutrients.

Lesson 2: Identifying Healthy
Foods: Getting Ready
Students explore the charac-
teristics of foods they will be
testing in the unit.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Food Chemistry
Students discuss and reflect
on what they have learned
about food and nutrition.

v

Subconcept 2
Chemical and physical tests

may be used to determine
whether a food contains
starches, glucose, fats, or
proteins.

Lesson 3: Testing Liquids for
Starch

Students use iodine as a test
for starch in _five known
liquids.

Lesson 4: Testing Foods for
Starch

Students apply the starch test
to several foods.

Lesson 6: Testing Liquids for
Glucose

Students test for the presence

of glucose in five known
liquids.

v

v

Lesson 7: Testing Foods for
Glucose

Students apply the glucose
test to several foods.

Lesson 9: Testing Liquids for
Fats

Students use unglazed brown
paper as a test for fats in five
known liquids.

Lesson 10: Testing Foods for
Fats

Students apply the fat test to
several foods.

y
Lesson 12: Testing Liquids for

Proteins

Students use Coomassie blue
as a test for proteins in five
known liquids.

Lesson 13: Testing Foods for
Proteins

Students apply the protein test
to several foods.

Lesson 16: What's in a
Marshmallow? Applying What
We Have Learned

Students use the testing proce-
dures to identify the nutrients
in a marshmallow.

> ‘Subconcept 3
Nutrients are essential to
human health.

Lesson 5: Learning More about
Starch

Students share their results
from Lesson 4, retest some of
the foods, and read about the
nutritional value of starch.

Lesson 8: Learning More about
Glucose

Students share their results
from Lesson 7, retest some of

A the foods, and read about the

nutritional value of glucose.

Lesson 11: Learning More
about Fats

Students share their results
Jrom Lesson 10, retest some of
the foods, and read about the
nutritional value of fats.

Lesson 14: Learning More
about Proteins

Students share their results

N from Lesson 13, retest some of

the foods, and read about the
nutritional value of proteins.

v
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Subconcept 4

Food labels provide informa-
tion on nutrients that the
body needs to stay healthy.

Lesson 15: Examining Labels:
Making the Connection
Students link their test data to
information on a Nutrition
Facts label.

M
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Land and Water Concept Storyline

Unifying Concept
Earth materials have unique prop-
erties and are parts of living and
nonliving systems. Interactions

Unit Concept
The landscape is a result of
the long-term integration of a
variety of natural processes

within and among these systems

that act on the surface

Grade-Level Concept
Water has an important role in
shaping the land, and land forms
may change the direction and flow
of water. Humans can affect

cause changes in matter and energy. of the earth. these processes.
q
Subconcept 1 ——) Subconcept 4 Lesson 11: Hills and Rocks:

Different elements of earth
systems interact to charac-
terize the land and water
landscape.

Lesson 1: Pre-Unit Assessment:
Thinking about Land and Water
Students discuss what they
know and would like to know
about land and water.

Water evaporates, rises, con-
denses, and falls to earth,
where it collects in lakes,
oceans, rivers, and soil and
rocks, in a process known as
the water cycle.

Lesson 2: The Water Cycle:
Modeling Land and Water
Students build model stream
tables and use them to study
the water cycle.

Streams and rivers slowly
reshape the earth’s land sur-
face by eroding and carrying
soil and rock.

Lesson 3: Modeling Rain on
Land

Students model the effects of
rain on their stream tables
and observe soil erosion.

Lesson 4: Investigating Streams
Students pour water on their
models and observe the
_formation of streams.

A 4

The properties of soils and
the flow characteristics of
water determine the nature
of erosion and deposition.

Lesson 5: Examining Earth
Materials

Students analyze four soil
components and describe their
properties.

Lesson 6: Where Does the
Water Go? Looking at Ground
Water and Runoff

Students discover that differ-
ent types of soil have differing
capacities to retain water.

Lesson 7: Where Does the Soil
Go? Looking at Erosion and
Deposition

Students observe the factors
that affect how water erodes
and deposits sediment.

v

Subconcept 5

The interactions among the
elements of the earth and
circulating water change the
landscape.

Lesson 8: Bird’s-Eye View:
Looking at the Parts of a
Stream

Students identify the common
parts of the stream.

Lesson 9: When Streams Join:
Modeling Tributaries

Students model the formation
of a larger stream or river that
has multiple sources.

Lesson 10: Rushing Rivers:
Exploring Flow

Students use their models to
compare the effects of fast-

and slow-flowing water.
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How Nature Changes the
Direction and Flow of Water
Students investigate how the
shape of the land affects the
direction and flow of water.

Lesson 13: Exploring Slope

Students explore the effects of
slope on stream _formation.

v

Subconcept 6

Humans interact with
natural elements to effect
changes in the landscape.

Lesson 12: Dams: How
Humans Change the Direction
and Flow of Water

Students design and construct
dams in their stream tables
and test their effects.

Lesson 14: Plants: Protecting
Sloped Land from Erosion
Students predict and model
how plants affect water flow
and erosion.

y
Lesson 15: Planning Our

Homesites: Designing and
Building a Landscape

Students design landscapes in
their models, predict how
runoff will affect these land-
scapes, and use these predic-
tions to select a safe homesite.

Lesson 16: Protecting Our
Homesites: Testing the
Interactions of Land and Water
Students test the effectiveness

of the placement of their
homesites.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Land and Water
Students reflect on and dis-
cuss what they have learned.

[
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Magnets and Motors Concept Storyline

Unifying Concept

Certain materials have
magnetic properties. These

Unit Concept
The magnetic properties of

select materials may be used

Grade-Level Concept

Magnets and magnetism
have many useful

Magnets have distinctive
properties.

Lesson 1: Pre-Unit Assessment:
Getting Started

Students discuss what they
know about magnets and
motors.

Lesson 2: What Can Magnets
Do?

Students investigate the
properties of magnets.

Lesson 3: How Can You Find
Out What Magnets Can Do?
Students use their knowledge
of magnetism to test different
objects.

Lesson 4: Measuring Magnets
Students design controlled
experiments to determine the
strength of different magnets
and their combinations.

v

Subconcept 2

Magnets have opposite
poles that may be used to
determine direction.

Lesson 5: Building a Compass

Students discover the proper-
ties of a magnetic compass
and discuss its uses.

Lesson 6: Using a Compass:
Which Way Is Which?
Students examine magnetic
poles and think about other
ways in which magnets can
create motion.

Magnetism is one property

derived by electricity flowing

through a circuit, and may
be used to make an
electromagnet.

Lesson 7: Creating Magnetism
through Electricity

Students examine the effects
of an electric circuit on a
magnet.

Lesson 8: Making Magnets with
Electricity

Students discover that a coil of
conducting wire has magnetic
properties.

y
Lesson 9: Designing an

Experiment to Test the
Strength of an Electromagnet

Students design a controlled
test to determine the variables
that affect the properties of an
electromagnet.

Lesson 10: Testing an
Electromagnet
Students carry out the

investigations they designed
in Lesson 9.

Lesson 11: Showing Others
What You Have Learned
Students share the results of
their investigations.

v
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properties may be used to to generate electricity and properties.
construct motors, generators, make motors work.
magnets, and other devices.
Subconcept 3 ‘Subconcept 4

The magnetic properties of
an electromagnet may be
used to make a motor and
generate electricity.

Lesson 12: Making a Motor

Students use electro-
magnetism to make a
compass rotate and begin to
explore electric motors.

Lesson 13: Building a Spinning
Coil Motor

Students assemble a simple
circuit to perform as a motor.

Lesson 14: What Is Inside an
Electric Motor?

Students study the relation-
ship between magnets,
electromagnets, and motors.

7

Lesson 15: How Does a Motor
Work?
Students use their knowledge
to analyze how an electric
motor works.

Lesson 16: Generating
Electricity

Students discover how motors
generate large amounts of
electricity.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Magnets and
Motors

Students discuss and reflect
on what they have learned.

N
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Measuring Time Concept Storyline

Unifying Concept
Humans have always been
interested in measuring the
passage of time and have
devised many strategies

Unit Concept

The cycles of the sun and phases of
the moon, the rate of fall of objects

in water, and the period of the

swing of a pendulum may be used to

Grade-Level Concept
Time may be measured by
monitoring the cyclic periods
of natural systems and by
using mechanical

to do so. measure the passage of time. devices.
Subconcept 1 —P — ‘Subconcept 3

The cyclic periods of natural
phenomena may be used to
monitor time.

Lesson 1: Pre-Unit Assessment:
Before Clocks

Students discuss their ideas
and questions about time.

Lesson 2: Making a Record of
Shadows

Students record the shadows
cast by a gnomon.

Lesson 3: Does the Sun Move?

Students graph the data from
Lesson 2 and consider how
shadows are formed.

vLesson 4: Counting Days:
Devising a Calendar

Students read about calendars
used by other cultures and
design their own calendars.

Lesson 5: Predicting the Phases
of the Moon

Students predict and observe
the phases of the moon.

Lesson 6: Observing the Phases
of the Moon

Students use a model to con-
tinue their study of the phases
of the moon.

A 4

Mechanical devices that
change at a constant rate
may be used to measure
time.

Lesson 7: Using Water to
Measure Time

Students experiment with
sinking objects to measure
time.

Lesson 8: Planning an
Experiment with Sinking Water
Clocks

Students plan a controlled
experiment to identify vari-
ables that affect their clocks.

Lesson 9: Experimenting with
Sinking Water Clocks

Students conduct the tests
they designed in Lesson 8 and
summarize their findings.

Lesson 16: Building a
One-Minute Timer

Students design and build a
device to measure one minute
of time.
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The uniform period of a
swinging pendulum may be
used to measure time.

Lesson 10: Investigating
Pendulums

Students plan an experiment
to find out how changing a
variable affects the frequency
of a pendulum.

Lesson 11: Experimenting with
Pendulums

Students conduct their experi-
ments and share their results.

Lesson 12: Comparing Results
Students explore the effect of
an additional variable on the
Jfrequency of a pendulum.

"Lesson 13: Constructing a
Clock Escapement

Students build an escapement
to keep a pendulum swinging.

Lesson 14: Adjusting the Clock
Escapement

Students brainstorm how to
improve the operation of their
escapements.

Lesson 15: Calibrating the
Clock

Students are challenged to
make their pendulums swing
as long as possible.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Measuring Time
Students discuss and reflect

on what they have learned.
[
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Microworlds Concept Storyline

Unifying Concept
Living systems at all levels of
organization demonstrate the

complementary nature of
structure and function.

Unit Concept
All living things are composed of

cells, the fundamental unit of life.

Cells have structures that help
them survive in specific
environmental conditions.

Grade-Level Concept
Magnification reveals that all
living things are made up of

one or more cells.

Subconcept 1

Observation gives us relevant
information about an object.
Magnifiers allow us to
observe greater detail.

Lesson 1: Pre-Unit Assessment:
Observing a Penny

Students use a hand lens to
observe a penny.

Lesson 2: Communicating Your
Observations

Students record their
observation of the penny.

£

Lesson 3: Learning about
Lenses
Students investigate the
properties of lenses.

Lesson 4: Looking through
Lenses

Students use the lenses to
explore common objects.

v

——) Subconcept 2

A microscope is one type of
magnifying tool. Each part
of the microscope has a
specific function.

Lesson 5: Learning to Use the
Microscope

Students learn about the parts
of a microscope and their
Jfunctions.

Lesson 6: Practicing with the
Microscope

Students use the microscope to
observe common items.

Lesson 7: The Field of View

Students determine the field of
view of the microscope.

Lesson 8: Preparing Slides
Students prepare slides
to view objects under a
microscope.

Lesson 9: What Is It?

Students identify unknown
three-dimensional objects.

Lesson 10: Exploring Common
Objects

Students experiment with
different slide techniques,
focusing, and light
adjustments.
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Magnification reveals the
cellular structure of living
organisms.

Lesson 11: Looking Inside an
Onion

Students observe a single cell
in an onion.

Lesson 12: Looking at Living
Things: Volvox

Students prepare slides and
view Volvox.

Lesson 13: Looking at Living
Things: Blepharisma
Students prepare slides and
view Blepharisma.

Lesson 14: Looking at Living
Things: Vinegar Eels
Students prepare slides and
view vinegar eels.

Lesson 15: Looking at Living
Things: Hay and Grass
Infusions I

Students observe microbes in
infusions.

Lesson 16: Looking at Living
Things: Hay and Grass
Infusions II

Students continue to observe
microbes in infusions.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Microorganisms
Students reflect on and dis-

cuss what they have learned.
S
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Motion and Design Concept Storyline

Unifying Concept
The success of technological
products depends on the
scientific characteristics of
their design and their value
in application.

Unit Concept

Successful vehicle design requires
an understanding of energy, force,

and friction, as well as of the
properties of materials and cost
considerations.

Grade-Level Concept
Models may be used to test
and adapt the variables and
components that affect the
efficiency of a design.

The products of technological
design must meet certain
specifications, which are set
forth in technical drawings.

Lesson 1: Pre-Unit Assessment:
Designing Vehicles: Getting
Started

Students build vehicles to
meet design requirements.

Lesson 2: Using Drawings to
Record and Build

Students draw the vehicles
they designed in Lesson 1 and
learn about technical drawing.

v

Subconcept 2
The position and motion of

an object may be changed
by a force, such as pushing
or pulling.

Lesson 3: Pulling a Vehicle:
Looking at Force

Students study the principle
that force applied to an object
changes its motion.

Lesson 4: Testing the Motion of
Vehicles Carrying a Load
Students test how adding
weight (load) to their vehicles
affects their motion.

Lesson 5: Designing Vehicles to
Meet Requirements

Students build vehicles to
meet design specifications.

v

The forces acting on a
vehicle include different
forms of energy that act as
driving and resisting forces.

Lesson 6: Evaluating Vehicle
Design: Looking at Rubber
Band Energy

Students examine different
energy sources to drive their
vehicles.

Lesson 7: Testing the Effects of
Rubber Band Energy

Students investigate how vari-
able amounts of energy affect
the motion of their vehicles.

Lesson 8: Evaluating Vehicle
Design: Looking at Friction
Students examine how their
design variables reduce or
increase the force of friction on
their vehicles.

" Lesson 9: Designing and
Building a Vehicle with a Sail
Students adapt their vehicles
to hold a sail and discuss how
it might affect their motion.

Lesson 10: Testing the Effects
of Air Resistance on a Vehicle’s
Motion

Students explore air
resistance.

Lesson 11: Building a
Propeller-Driven Vehicle

Students design and build
propeller-driven vehicles and
compare them with their
axle-driven vehicles.

Lesson 12: Analyzing the
Motion and Design of a
Propeller-Driven Vehicle
Students evaluate the design
of their propeller-driven
vehicles.
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Technological designs and
products may be evaluated
in terms of their cost, as
well as their scientific and
technological efficiency.

Lesson 13: Looking at Cost
Students determine the cost of
their vehicles and modify the
design to reduce cost.

Lesson 14: Planning Our Final
Design Challenge

Student teams brainstorm how
they will solve a design
challenge.

Lesson 15: Refining Our Design
The teams build and test their
vehicles and refine their
design plans.

Lesson 16: Presenting Our
Final Design Challenge

The teams present their
solutions to their classmates.

Lesson 17: Post-Unit
Assessment: Sharing What We
Know about Motion and Design
Students reflect on and dis-

cuss what they have learned.
)
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