2010
SCIENCE - Fourth Grade

1% Nine Weeks 2" Nine Weeks
Scientific Investigation, Reasoning, and Logic Force, Motion, and Energy
4.1 The student will demonstrate an understanding of scientific reasoning, logic, 4.2 The student will investigate and understand characteristics and interactions of
and the nature of science by planning and conducting investigations in which moving objects. Key concepts include
a) distinctions are made among observations, conclusions, inferences, and a) motion is described by an object’s direction and speed;
predictions; b) changes in motion are related to force and mass;
b) objects or events are classified and arranged according to characteristics or c) friction is a force that opposes motion; and
properties; d) moving objects have kinetic energy.
c) appropriate instruments are selected and used to measure length, mass,
volume, and temperature in metric units; 4.3 The student will investigate and understand the characteristics of electricity.
d) appropriate instruments are selected and used to measure elapsed time; Key concepts include
e) predictions and inferences are made, and conclusions are drawn based on a) conductors and insulators;
data from a variety of sources; b) basic circuits;
f) independent and dependent variables are identified; c) static electricity;
g) constants in an experimental situation are identified; d) the ability of electrical energy to be transformed into light and motion, and
h) hypotheses are developed as cause and effect relationships; to produce heat;
i) data are collected, recorded, analyzed, and displayed using bar and basic e) simple electromagnets and magnetism; and
line graphs; f)  historical contributions in understanding electricity.

j)  numerical data that are contradictory or unusual in experimental results
are recognized;

k) data are communicated with simple graphs, pictures, written statements,
and numbers;

I)  models are constructed to clarify explanations, demonstrate relationships,
and solve needs; and

m) current applications are used to reinforce science concepts.

Interrelationships in Earth/Space Systems
4.6 The student will investigate and understand how weather conditions and
phenomena occur and can be predicted. Key concepts include
a) weather phenomena;
b) weather measurements and meteorological tools; and
c) use of weather measurements and weather phenomena to make weather
predictions.



3" Nine Weeks

Earth Patterns, Cycles, and Change
4.7 The student will investigate and understand the organization of the solar
system. Key concepts include
a) the planetsin the solar system;
b) the order of the planets in the solar system; and
c) the relative sizes of the planets.

4.8 The student will investigate and understand the relationships among Earth, the
moon, and the sun. Key concepts include
a) the motions of Earth, the moon, and the sun;
b) the causes for Earth’s seasons;
c) the causes for the phases of the moon;
d) the relative size, position, age, and makeup of Earth, the moon, and the
sun; and
e) historical contributions in understanding the Earth-moon-sun system.

Life Processes

4.4 The student will investigate and understand basic plant anatomy and life
processes. Key concepts include
a) the structures of typical plants and the function of each structure;
b) processes and structures involved with plant reproduction;
c) photosynthesis; and
d) adaptations allow plants to satisfy life needs and respond to the

environment.

2010

4th Nine Weeks

Living Systems
4.5 The student will investigate and understand how plants and animals, including

humans, in an ecosystem interact with one another and with the nonliving

components in the ecosystem. Key concepts include

a) plant and animal adaptations;

b) organization of populations, communities, and ecosystems and how they
interrelate;

c) flow of energy through food webs;

d) habitats and niches;

e) changes in an organism’s niche at various stages in its life cycle; and

f) influences of human activity on ecosystems.

Earth Resources
4.9 The student will investigate and understand important Virginia natural

resources. Key concepts include

a) watersheds and water resources;

b) animals and plants;

c) minerals, rocks, ores, and energy sources; and
d) forests, soil, and land.
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. MCPS .
VA. Standards of I__earnlng (SOL) . Content Knowledge and Skills Adopted Supportmg
Essential Understandings for Instruction . Materials
Materials
4.1 The student will plan and conduct investigations Standard 4.1 does not require a discrete unit on Fi AIMS
S S J . ive Ponds
The concepts developed in this standard include the following: scientific investigation because the inquiry skills Press: SI Notebook .
’ that make up the standard should be Explorin Candy Counting
e The nature of science refers to the foundational concepts that incorporated in all the other 4™ grade science Sc%nce?ﬁxll Are You a
govern the way scientists formulate explanations about the natural standards. Each skill has been connected to Arl nd U Square?
world. The nature of science includes the following concepts: specific content within this curriculum Le(\)/:I 4 S
a) the natural world is understandable; guide, but teachers may also provide Math and
b) science is based on evidence, both observational and instruction in any of the skills throughout Science: A
experimental: the school year. Chapter 1: S’olutlon
c) science is a blend of logic and innovation; In order to meet this standard, it is expected that | Scientific ILtJﬁi:u?ahSe
d) scientific ideas are durable yet subject to change as new data students will: Investigation
are collected; « Differentiate among simple observations, Overhead and
e) science is a complex social endeavor; and conclusions, inferences, and predictions, and Underfoot
f) scientists try to remain objective and engage in peer review to correctly apply the terminology in oral and Sherlock Combs
help avoid bias. written work. This requires students to the Yard

In grade four, an emphasis should be placed on concepts a, b, c,
d, and e.

Science assumes that the natural world is understandable.
Scientific inquiry can provide explanations about nature. This
expands students’_thinking from just a knowledge of facts to
understanding how facts are relevant to everyday life.

Science demands evidence. Scientists develop their ideas based
on_evidence and they change their ideas when new evidence
becomes available or the old evidence is viewed in a different way.

Science uses both logic and innovation. Innovation has always
been an important part of science. Scientists draw upon their
creativity to visualize how nature works, using analogies,
metaphors, and mathematics.

Scientific ideas are durable yet subject to change as new data are
collected. The main body of scientific knowledge is very stable and
grows by being corrected slowly and having its boundaries
extended gradually. Scientists themselves accept the notion that
scientific knowledge is always open to improvement and can never
be declared absolutely certain. New questions arise, new theories
are proposed, new instruments are invented, and new techniques
are developed.

comprehend the basic terminology and apply
it in novel situations related to fourth grade
SOL concepts.

o Analyze a set of 20 or fewer objects,
measures, or pictures; classify them into
basic categories to organize the data
(descriptive or numerical); and construct bar
graphs and line graphs depicting the
distribution of those data.

o Use millimeters, centimeters, meters,
kilometers, milliliters, liters, grams, and
kilograms in measurement.

e Choose the appropriate instruments,
including centimeter rulers, meter sticks,
graduated cylinders, beakers, scales and
balances, and Celsius thermometers, for
making basic metric measures.

e measure elapsed time using a stopwatch or
a clock.

e make predictions, inferences, and draw
conclusions using a variety of sources such

Hardhatting in a
Geo-World

Student-Made
Measuring tools
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Science is a complex social endeavor. It is a complex social
process for producing knowledge about the natural world. Scientific
knowledge represents the current consensus among scientists as
to what is the best explanation for phenomena in the natural world.
This consensus does not arise automatically, since scientists with
different backgrounds from all over the world may interpret the
same data differently. To build a_consensus, scientists
communicate their findings to other scientists and attempt to
replicate one another’s findings. In order to model the work of
professional scientists, it is essential for fourth-grade students to
engage in frequent discussions with peers about their
understanding of their investigations.

An observation is what you see, feel, taste, hear, or smell.
Scientists construct knowledge from observations and inferences,
not observations alone. To communicate an observation
accurately, one must provide a clear description of exactly what is
observed and nothing more. Those conducting investigations need
to understand the difference between what is seen and what
inferences, conclusions, or interpretations can be drawn from the
observation.

An inference is a tentative explanation based on background
knowledge and available data.

A scientific prediction tells what may happen in some future
situation. It is based on the application of scientific principles and
factual information.

Accurate observations and evidence are necessary to draw
realistic and plausible conclusions. A conclusion is a summary
statement based on the results of an investigation.

Conclusions are drawn by making judgments after considering all
the information you have gathered. Conclusions are based on
details and facts.

Systematic investigations require standard measures (metric),
consistent and reliable tools, and organized reporting of data. The
way the data are displayed can make it easier to uncover important
information. This can assist in making reliable scientific forecasts
of future events.

Elapsed time is the amount of time that has passed between two
given times. (See Grade Four Mathematics Curriculum
Framework, Standard 4.9, page 24.)

An experiment is a fair test driven by a hypothesis. A fair test is
one in which only one variable is compared.

as picture graphs, bar graphs, and basic
line graphs.

e analyze the variables in a simple
experiment. Identify the independent
variable and the dependent variable.
Decide which other variable(s) must be
held constant (not allowed to change) in
order for the investigation to represent a
fair test.

e create a plausible hypothesis, stated in
terms of cause (if) and effect (then), from a
set of basic observations that can be
tested. Hypotheses can be stated in terms
such as: “If the water temperature is
increased, then the amount of sugar that
can be dissolved in it will increase.”

e organize and analyze data from a simple
experiment. Construct bar graphs and line
graphs depicting the data.

e judge which, if any, data in a simple set of
results (generally 10 or fewer in number)
appear to be contradictory or unusual.

e present results of a simple experiment
using graphs, pictures, statements, and
numbers.

e construct a physical model to clarify an

explanation, demonstrate a relationship, or
solve a need.

Skills

a. distinctions are made among observations,
conclusions, inferences, and predictions.

b. objects or events are classified and arranged
according to characteristics or properties.

C. appropriate instruments are selected and
used to measure length, mass, volume, and
temperature in metric units.

d. appropriate instruments are selected and
used to measure elapsed time.
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A hypothesis is a prediction about the relationship between
variables. A hypothesis is an educated guess/prediction about
what will happen based on what you already know and what you
have already learned from your research. It must be worded so
that it is “testable.”

In order to conduct an experiment, one must recognize all of the
potential variables or changes that can affect its outcome.

An independent variable is the factor in an experiment that is
altered by the experimenter. The independent variable is purposely
changed or manipulated.

A dependent variable is the factor in an experiment that changes
as a result of the manipulation of the independent variable.

The constants in an experiment are those things that are
purposefully not changed and remain the same throughout the
experiment.

In science, it is important that experiments and the observations
recorded are repeatable. There are two different types of data —
qualitative and quantitative. Qualitative data deal with descriptions
and data that can be observed, but not measured. Quantitative
data are data that can be counted or measured and the results can
be recorded using numbers. Quantitative data can be represented
visually in graphs and charts. Quantitative data define whereas
qualitative data describe. Quantitative data are more valuable in
science because they allow direct comparisons between
observations made by different people or at different times.

Example of Qualitative vs. Quantitative Data

Main Street Elementary School Science Club

Qualitative Quantitative
Friendly e 10 fourth-grade students and 12 fifth-
Like science grade students

14 girls, 8 boys
92 percent participated in the

Positive about school

divisionwide science fair last year

It is important for students to apply the science content they have
learned to current events and applications.

. predictions and inferences are made, and

conclusions are drawn based on data from a
variety of sources.

independent and dependent variables are
identified.

. constants in an experimental situation are

identified.

. hypotheses are developed as cause and

effect relationships.

data are collected, recorded, analyzed, and
displayed using bar and basic line graphs.
numerical data that are contradictory or
unusual in experimental results are
recognized.

. data are communicated with simple graphs,

pictures, written statements, and numbers.
models are constructed to clarify
explanations, demonstrate relationships, and
solve needs.

.current applications are used to reinforce

science concepts.



http://www.businessdictionary.com/definition/qualitative-data.html
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VA Standards of Learning (SOL)

Essential Understandings for Instruction

Content Knowledge and Skills

MCPS Adopted
Materials

Supporting Materials

4.6 The student will investigate and

understand how weather conditions
and phenomena occur and can be
predicted.

The concepts developed in this standard include
the following:

Temperature is the measure of the
amount of thermal energy in the
atmosphere.

Air pressure is due to the weight of the air
and is determined by several factors
including the temperature of the air.

A front is the boundary between air
masses of different temperature and
humidity.

Cirrus, stratus, cumulus, and cumulo-
nimbus clouds are associated with certain
weather conditions.

Cumulus clouds are fluffy and white with
flat bottoms. They usually indicate fair
weather. However, when they get larger
and darker on the bottom, they become
cumulo-nimbus clouds. Cumulo-nimbus
clouds may produce thunderstorms.

Stratus clouds are smooth, gray clouds
that cover the whole sky (block out direct
sunlight). Light rain and drizzle are usually
associated with stratus clouds.

Cirrus clouds are feathery clouds. They
are associated with fair weather. Cirrus
clouds often indicate that rain or snow will
fall within several hours.

Extreme atmospheric conditions create
various kinds of storms such as
thunderstorms, hurricanes, and tornadoes.

Different atmospheric conditions create
different types of precipitation.

In order to meet this standard, it is expected that
students will:

design an investigation in which a thermometer is
used to compare air temperatures over a period
of time.

analyze the changes in air pressure occurring
over time, using a barometer, and predict what
the changes mean in terms of changing weather
patterns.

illustrate and label high and low pressures on a
map.

differentiate between the types of weather
associated with high and low pressure air
masses. lllustrate and label high and low
pressure air masses and warm and cold fronts.

differentiate between cloud types (i.e., cirrus,
stratus, cumulus, and cumulo-nimbus clouds)
and the associated weather.

compare and contrast the formation of different
types of precipitation (e.g., rain, snow, sleet, and
hail).

recognize a variety of storm types, describe the
weather conditions associated with each, and
explain when they occur (e.g., thunderstorms,
hurricanes, and tornadoes).

analyze and report information about temperature
and precipitation on weather maps.

measure wind speed, using an anemometer.
measure precipitation with a rain gauge.

design an investigation in which weather data are
gathered using meteorological tools and charted to
make weather predictions.

Five Ponds Press:
Exploring Science All
Around Us, Level 4

Chapter 6:
Wild Weather

AIMS

ES Notebook
Thermometers & Scales
Comparing Scales

What is the Temperature?
A Matter of Degrees
Pressure Points

Highs & Lows

Just a Gust

Rain Check

A Cloud is Born

Sky Watch (make your
own chart)

Cloud Combos (cloud
table picture graph & song)
Classifying Clouds
Severe Weather

Out Front

Overhead and Underfoot
Weather Tool Bag Activity
When It's Hot, It's Hot

It's in the Wind

Science Is
Making Clouds p. 278
Front Seat p. 280-283

Enhanced Scope and
Sequence Plus

The Planets

Storm Warning
Measurements and Tools



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
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Meteorologists gather data by using a
variety of instruments.

Meteorologists use data to predict weather
patterns.

A barometer measures air pressure.
An anemometer measures wind speed.

A rain gauge measures the amount of
precipitation.

A thermometer measures the temperature
of the air.

Skills

C.

appropriate instruments are selected and used to
measure length, mass, volume, and temperature in
metric units.

predictions and inferences are made, and
conclusions are drawn based on data from a
variety of sources.

data are collected, recorded, analyzed, and
displayed using bar and basic line graphs.

data are communicated with simple graphs,
pictures, written statements, and numbers.
models are constructed to clarify explanations,
demonstrate relationships, and solve needs.

. current applications are used to reinforce science

concepts.

Websites
Weather Underground

National Hurricane Center

Tornado Project Online

National Center for
Atmospheric Research

Storm Prediction Center

SHIP
Atmosphere Challenge



http://www.wunderground.com/
http://hurricanes.noaa.gov/
http://tornadoproject.com/
http://ncar.ucar.edu/learn-more-about/weather
http://ncar.ucar.edu/learn-more-about/weather
http://www.spc.noaa.gov/
http://www.mcps.org/common/pages/DisplayFile.aspx?itemId=5895196
http://www.mcps.org/common/pages/DisplayFile.aspx?itemId=5895196
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VA Standards of Learning (SOL)

Essential Understandings for
Instruction

Content Knowledge and Skills

MCPS Adopted
Materials

Supporting Materials

4.2 The student will investigate and

understand characteristics and
interaction of moving objects.

The concepts developed in this standard
include the following:

The position of an object can be
described by locating it relative to
another object or to the background.

Tracing and measuring an object’s
position over time can describe its
motion.

Speed describes how fast an object
is moving.

Energy may exist in two states:
kinetic or potential.

Kinetic energy is the energy of
motion.

A force is any push or pull that
causes an object to move, stop, or
change speed or direction.

The greater the force, the greater
the change in motion will be. The
more massive an object, the less
effect a given force will have on the
object.

Friction is the resistance to motion
created by two objects moving
against each other. Friction creates
heat.

Unless acted on by a force, objects
in motion tend to stay in motion and
objects at rest remain at rest.

In order to meet this standard, it is expected that students will:

e describe the position of an object.

e collect and display in a table and line graph time and
position data for a moving object.

explain that speed is a measure of motion.

interpret data to determine if the speed of an object is
increasing, decreasing, or remaining the same.

identify the forces that cause an object’s motion.

describe the direction of an object’s motion: up, down,
forward, backward.

infer that objects have kinetic energy.

design an investigation to test the following hypothesis:
“If the mass of an object increases, then the force
needed to move it will increase.”

design an investigation to determine the effect of friction
on moving objects. Write a testable hypothesis and
identify the dependent variable, the independent
variable, and the constants. Conduct a fair test, collect
and record the data, analyze the data, and report the
results of the data.

Skills

d. appropriate instruments are selected and used to measure
elapsed time.

f. independent and dependent variables are identified.

g. constants in an experimental situation are identified.

h. hypotheses are developed as cause and effect
relationships.

I.  models are constructed to clarify explanations,
demonstrate relationships, and solve needs.

m. current applications are used to reinforce science
concepts.

Five Ponds Press:
Exploring Science
All Around Us,
Level 4

Chapter 2:
Force, Motion, and
Energy

AIMS

PS Notebook

Get a Move On

How Heavy How Far (can
build own ramp)

Time to Move It

Time to Move it More (use
matchbox cars)

Energy & Motion

Forceful Friction

Brick Slide

Slip Sliding Away

Pieces and Patterns
Rally Round the Room

Enhanced Scope and
Sequence Plus
Investigating Motion

Force, Mass, and Demolition
Derby

Friction Lab

Kinetic, Potential, or Both?

Websites
Simple Machines

Science Is

Penny Power p. 61
Revolving Bucket p. 49
Drop It p. 145

STEM Activity: Fancy
Footwork

STEM for Teachers Website



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.edheads.org/activities/simple-machines/
http://www.mcps.org/Science_Files/CurGuides/STEM_FancyFootwork_LessonPlanFinal.pdf
http://www.mcps.org/Science_Files/CurGuides/STEM_FancyFootwork_LessonPlanFinal.pdf
http://www.stem4teachers.org/
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VA Standards of Learning (SOL)
Essential Understandings for Instruction

Content Knowledge and Skills

MCPS Adopted
Materials

Supporting Materials

4.3 The student will investigate and
understand the characteristics of
electricity.

The concepts developed in this standard include

the following:

¢ A continuous flow of negative charges
(electrons) creates an electric current. The
pathway taken by an electric current is a
circuit. Closed circuits allow the movement of
electrical energy. Open circuits prevent the
movement of electrical energy.

e Electrical energy moves through materials that
are conductors (metals). Insulators (rubber,
plastic, wood) do not conduct electricity well.

e Among conducting materials, the rate at which
energy flows depends on the material’s
resistance.

¢ In a series circuit, there is only one pathway
for the current, but in a parallel circuit there
are two or more pathways for it.

¢ Rubbing certain materials together creates
static electricity.

e Lightning is the discharge of static electricity in
the atmosphere.

e Electrical energy can be transformed into light
or motion, and can produce thermal energy.

e Certain iron-bearing metals attract other such
metals (also nickel and cobalt).

e Lines of force extend from the poles of a
magnet in an arched pattern defining the area
over which magnetic force is exerted.

e An electric current creates a magnetic field,
and a moving magnetic field creates an
electric current.

¢ A current flowing through a wire creates a

magnetic field. Wrapping a wire around certain
iron-bearing metals (iron nail) and creating a

In order to meet this standard, it is expected that
students will:

e apply the terms insulators, conductors, open and
closed in describing electrical circuits.

o differentiate between an open and closed electric
circuit.

e use the dry cell symbols (=) and (+).

e create and diagram a functioning series circuit
using dry cells, wires, switches, bulbs, and bulb
holders.

e create and diagram a functioning parallel circuit
using dry cells, wires, switches, bulbs, and bulb
holders.

o differentiate between a parallel and series circuit.

e describe the types of energies (i.e., thermal,
radiant, and mechanical)_that are transformed by
various household appliances (e.g., lamp,
toaster, fan).

e create a diagram of a magnetic field using a
magnet.

e compare and contrast a permanent magnet and
an electromagnet.

e explain how electricity is generated by a moving
magnetic field.

e design an investigation using static electricity to
attract or repel a variety of materials.

e explain how static electricity is created and
occurs in nature.

e construct a simple electromagnet using a wire,
nail, or other iron- bearing object, and a dry cell.

e design and perform an investigation to determine
the strength of an electromagnet. (The
independent variable could be the number of
coils of wire and the dependent variable could be
the number of paperclips the magnet can attract.)

Five Ponds Press:

Exploring Science
All Around Us,
Level 4

Chapter 3:
Electricity and
Magnetism

Science Is

Electricity Faraday’'s Way
Nature’s Sound & Light
Show

Enhanced Scope and
Sequence Plus

Get a Move On...Electron!
Electrical Engineering
Challenge

Static Electricity

Energy Hunt
Electromagnets

Inventors

Websites
Michael Faraday Biography

Super Scientists - Michael
Faraday

Energy Infobook Activities

Gifted Resource
Electricity City

STEM Activity: Electrical
Engineers

STEM for Teachers
Website



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.phy.pmf.unizg.hr/~dpaar/fizicari/xfaraday.html
http://www.energyquest.ca.gov/scientists/faraday.html
http://www.energyquest.ca.gov/scientists/faraday.html
http://www.need.org/Energy-Infobook-Activities?
file://///School_board_office/office/data/INST/Patty/STEM/STEM%20Projects/4th%20Grade/STEM_ElectricalEngineers_LessonPlanFinal.pdf
file://///School_board_office/office/data/INST/Patty/STEM/STEM%20Projects/4th%20Grade/STEM_ElectricalEngineers_LessonPlanFinal.pdf
http://www.stem4teachers.org/
http://www.stem4teachers.org/
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closed circuit is an example of a simple
electromagnet.

e Benjamin Franklin, Michael Faraday, and
Thomas Edison made important discoveries
about electricity.

¢ describe the contributions of Ben Franklin,
Michael Faraday, and Thomas Edison to the
understanding and harnessing of electricity.

Skills

b. objects or events are classified and arranged
according to characteristics or properties.

f. independent and dependent variables are

identified.

g. constants in an experimental situation are
identified.

h. hypotheses are developed as cause and effect
relationships.

[.  models are constructed to clarify explanations,
demonstrate relationships, and solve needs.
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VA Standards of Learning (SOL)
Essential Understandings for Instruction

Content Knowledge and Skills

MCPS Adopted
Materials

Supporting Materials

4.7 The student will investigate and understand the

organization of the solar system.

The concepts developed in this standard include the
following:

Our solar system is ancient. Early astronomers
believed that Earth was the center of the universe
and all other heavenly bodies orbited around Earth.
We now know that our sun is the center of our solar
system and eight planets, a handful of dwarf planets,
170 named moons, dust, gas, and thousands of
asteroids and comets orbit around the sun.

Our solar system is made up of eight planets:
Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, and Neptune.

Mercury, Venus, Earth, and Mars are considered
terrestrial planets. Jupiter, Saturn, Uranus, and
Neptune are called gas giants.

Mercury is closest to the sun and is a small, heavily
cratered planet. Mercury looks like our moon. Since
Pluto’s reclassification from planet to dwarf planet,
Mercury is now the smallest planet in our solar
system.

Venus is second from the sun. It is similar to Earth
in size and mass, and has a permanent blanket of
clouds that trap so much heat that the temperatures
on the surface of Venus are hot enough to melt lead.

Earth is third from the sun. Earth’s atmosphere, the
liquid water found on Earth, and its distance from the
sun, among many other factors, make Earth a haven
for life.

Mars is fourth from the sun. The atmosphere on
Mars is thin and there is a vast network of canyons
and riverbeds on the red planet. Scientists
hypothesize that Mars once supported a wet, warm
Earth-like climate.

Jupiter is fifth from the sun. Jupiter is the largest
planet in the solar system and is considered a gas

In order to meet this standard, it is expected
that students will be able to:

name the eight planets and describe
whether they are a terrestrial planet or
a gas giant.

sequence the eight planets in the solar
system based on their position from the
sun. (Mercury is the first from the sun,
Venus is the second, etc.)

sequence the eight planets in the solar
system based on size (Jupiter is the
largest, Saturn is next, etc.)

construct a simple model of the sun
and the planets in our solar system.

Skills

data are collected, recorded, analyzed,
and displayed using bar and basic line
graphs

data are communicated with simple
graphs, pictures, written statements, and
numbers

models are constructed to clarify
explanations, demonstrate relationships,
and solve needs

Five Ponds Press:

Exploring Science
All Around Us,
Level 4

Chapter 7:
Earth Patterns,
Cycles, and
Change

AIMS

ES Notebook

The Earth Moon & Sun

Solar Size

Size Surprise

Stringing Out the Spaces
Physical Features of Earth and
Moon

Lunar Looking

Our Star the Sun

Enhanced Scope and
Sequence Plus

The Planets
Sequencing the Planets

Websites
Radford University Planetarium

Windows to the Universe

Uncle Percy’s Adventures in
Space



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/index.shtml
http://planetarium.radford.edu/
http://www.windows.ucar.edu/tour/link=/earth/earth.html
http://www.lowell.edu/unclepercy.php
http://www.lowell.edu/unclepercy.php
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giant. Jupiter has no solid surface.

e Saturn is sixth from the sun. Early scientists thought
Saturn was the only planet with rings, but we now
know that all four gas giants (Jupiter, Saturn,
Uranus, and Neptune) have rings.

e Uranus is seventh from the sun. Uranus is a gas
giant.

e Neptune is eighth from the sun. Neptune appears
blue through telescopes and is a gas giant.

e The eight planets sorted by size from largest to
smallest are: Jupiter, Saturn, Uranus, Neptune,
Earth, Venus, Mars, and Mercury.

e Pluto is no longer included in the list of planets in our
solar system due to its small size and irregular orbit.
Many astronomers questioned whether Pluto should
be grouped with worlds like Earth and Jupiter. In
20086, this debate led the International Astronomical
Union (IAU), the recognized authority in naming
heavenly objects, to formally reclassify Pluto. On
August 24, 2006, Pluto's status was officially
changed from planet to dwarf planet.

e A new distinct class of objects called "dwarf planets"
was identified in 2006. It was agreed that "planets”
and "dwarf planets" are two distinct classes of
objects. The first members of the dwarf planet
category are Ceres, Pluto and 2003 UB313, given
the name Eris. More dwarf planets are expected to
be announced by the IAU in the future.

¢ What differentiates a dwarf planet from a planet? For
the most part, they are identical, but there is one key
difference: A dwarf planet has not "cleared the
neighborhood" around its orbit, which means it has
not become gravitationally dominant and it shares its
orbital space with other bodies of a similar size.

e Pluto is smaller than seven of the moons in our solar
system and cannot be seen without a telescope.
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4.8 The student will investigate and understand

the relationships among Earth, the moon,
and the sun.

The concepts developed in this standard include the
following:

Earth completes one revolution around the sun
every 365 ¥4 days. The moon revolves around
Earth about once every month.

Due to its axial tilt, Earth experiences seasons
during its revolution around the sun.

The phases of the moon are caused by its
position relative to Earth and the sun. The
phases of the moon include the new, waxing
crescent, first quarter, waxing gibbous, full,
waning gibbous, last (third) quarter, and waning
crescent.

The sun is an average-sized yellow star, about
110 times the diameter of Earth. The sun is
approximately 4.6 billion years old.

Our moon is a small rocky satellite, having
about one-quarter the diameter of Earth and
one-eightieth its mass. It has extremes of
temperature, virtually no atmosphere or life,
and very little water.

Earth is one of eight planets that revolve
around the sun and comprise the solar system.
Earth, the third planet from the sun, is one of
the four terrestrial inner planets. It is about 150
million kilometers from the sun.

Earth is a geologically active planet with a
surface that is constantly changing. Unlike the
other three inner planets (Mercury, Venus, and
Mars), it has large amounts of life-supporting
water and an oxygen-rich atmosphere. Earth’s
protective atmosphere blocks out most of the
sun’s damaging rays.

In order to meet this standard, it is expected that
students will:

e differentiate between rotation and
revolution.

describe how Earth’s axial tilt causes the
seasons.

model the formation of the eight moon
phases, sequence the phases in order, and
describe how the phases occur.

describe the major characteristics of the
sun, including its approximate size, color,
age, and overall composition.

create and describe a model of the Earth-
moon-sun system with approximate scale
distances and sizes.

compare and contrast the surface conditions
of Earth, the moon, and the sun.

compare and contrast an Earth-centered to
the sun-centered model of the solar system.

analyze the differences in what Aristotle,
Ptolemy, Copernicus, and Galileo observed
and what influenced their conclusions.

describe a contribution of the NASA Apollo
missions to our understanding of the moon.

Skills

a. distinctions are made among observations,
conclusions, inferences, and predictions.

c. appropriate instruments are selected and
used to measure length, mass, volume, and
temperature in metric units.

d. appropriate instruments are selected and
used to measure elapsed time.

e. predictions and inferences are made, and

Five Ponds Press:
Exploring Science All
Around Us, Level 4

Chapter 7: Earth
Patterns, Cycles, and
Change

AIMS

ES Notebook

The Earth Moon & Sun
Solar Size

Size Surprise

Stringing Out the Spaces
Physical Features of Earth
and Moon

Lunar Looking

Our Star the Sun

Rotation & Revolution
Dizzy Spells

Seasonal Do-Si-Do
Reasons for the Seasons
Our Knowledge of Space;
then and now

Apollo Arrangements (use
chart on p. 222)

Sending Men to the Moon

Enhanced Scope and
Seguence Plus
What's the Difference?
Moon Phases
Changing Theories

Websites
Radford University
Planetarium

Windows to the Universe

SHIP
Moon Phase Relay
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Our understanding of the solar system has
changed from an Earth-centered model of
Aristotle and Ptolemy to the sun-centered

model of Copernicus and Galileo.

The NASA Apollo missions added greatly to our
understanding of the moon.

Our understanding of the sun, moon, and the
solar system continues to change with new
scientific discoveries.

conclusions are drawn based on data from a
variety of sources.

data are collected, recorded, analyzed, and
displayed using bar and basic line graphs.
data are communicated with simple graphs,
pictures, written statements, and numbers.
models are constructed to clarify explanations,
demonstrate relationships, and solve needs.

12
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4.4 The student will investigate and understand

basic plant anatomy and life processes.

The concepts developed in this standard include the
following:

For many typical green plants, there are anatomical
structures that perform certain basic functions. For
example, roots anchor the plants and take water and
nutrients from the soil. Plant stems provide support
and allow movement of water and nutrients.

Plants can be divided into two general groups: those
that produce seeds and those that produce spores.

Many seed-producing plants have roots, stems,
leaves, and flowers.

Seeds vary considerably in size. Orchids, for
example, produce seeds as small as dust particles.
The coconut is one of the largest seeds in the plant
kingdom. In many seeds, the protective outer seed
coat is resistant to physical damage and may also
contain waxes and oils that help prevent water loss.

The embryo within the seed begins as a single cell,
the zygote. The basic organs of the plant body can
be found in the embryo. In some seeds the
embryonic leaves are quite large, filling most of the
volume of the seed. The embryonic leaves are a
major source of stored food for the embryo. Beans
are an example of plants with large embryonic
leaves. In many other plants the embryonic leaves
are relatively small, and the embryo is nourished by
a tissue called endosperm.

Pollination is part of the reproductive process of
flowering plants. Pollination is the process by which
pollen is transferred from the stamens to the stigma.
The stamen and pistil are reproductive parts of the
flower. The sepals are the small leaves that form the
housing of the developing flower.

In order to meet this standard, it is
expected that students will:

e analyze a common plant: identify
the roots, stems, leaves, and
flowers, and explain the function of
each.

e create a model/diagram illustrating
the parts of a flower and its
reproductive processes. Explain
the model/diagram using the
following terminology: pollination,
stamen, stigma, pistil, sepal,
embryo, spore, seed.

e compare and contrast different
ways plants are pollinated.

e explain that ferns and mosses
reproduce with spores rather than
seeds.

e explain the process of
photosynthesis, using the following
terminology: sunlight, chlorophyll,
water, carbon dioxide, oxygen, and
sugar.

explain the role of adaptations of
common plants to include dormancy,
response to light, and response to
moisture.

Skills

a. distinctions are made among
observations, conclusions,
inferences, and predictions.

b. objects or events are classified and
arranged according to characteristics
or properties.

Five Ponds Press:
Exploring Science All
Around Us, Level 4

Chapter 4:
Life Processes

AIMS

LS Notebook

Plant Parts

Getting to the Root of It
Stem Study

Leaves: Food Factory
Sunlight Studies
Photosynthesis and it's
Products
Photosynthesis

Flower Power (mini book &
puzzle)

Pairing Up Pollenators
Dissect a Seed

Seeds

Seeds, Spores, & More
Spores, A Special Seed
Playing a Dormant Role
Dormancy Detalils

Budding Botanist

Dissect A Seed

Down Under

Leaf Facts

Herb Wood

A Flower Study (only to label
the plant parts)

Enhanced Scope and
Sequence Plus
Flower Parts
Photosynthesis

Plant Adaptations

Science Is
Light the Way
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Some plants reproduce with spores. These include
ferns and mosses.

Green plants produce their own food through the
process of photosynthesis. Green plants use
chlorophyll to produce food (sugar), using carbon
dioxide, water, enzymes and other chemicals, and
sunlight. Leaves are the primary food-producing part
of these plants.

Oxygen is released during photosynthesis.
Plants adapt to changes in their environment in
order to survive. Dormancy is a plant adaptation.

Dormancy is a period of suspended life processes
brought on by changes in the environment.

appropriate instruments are selected
and used to measure length, mass,
volume, and temperature in metric
units

predictions and inferences are made,
and conclusions are drawn based on
data from a variety of sources;

Websites
The Plant Escape

Plants for Kids Directory

The Seedy Side of Plants
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4.5

The student will investigate and
understand how plants and animals,
including humans, in an ecosystem
interact with one another and with the
nonliving components in the ecosystem.

The concepts developed in this standard include
the following:

Organisms have structural adaptations or
physical attributes that help them meet a life
need.

Organisms also have behavioral adaptations,
or certain types of activities they perform,
which help them meet a life need.

All the organisms of the same species that
live in the same place at the same time are a
population.

Populations of species that live in the same
place at the same time together make up a
community.

The organization of communities is based on
the utilization of the energy from the sun
within a given ecosystem. The greatest
amount of energy in a community is in the
producers.

Within a community, organisms are
dependent on the survival of other
organisms. Energy is passed from one
organism to another.

All the populations and the nonliving
components in an environment that interact
with each other form an ecosystem.

The sun’s energy cycles through ecosystems
from producers through consumers and back
into the nutrient pool through decomposers.

A habitat is the place or kind of place in which

an animal or plant naturally lives. An
organism’s habitat provides food, water,

In order to meet this standard, it is expected
that students will be able to:

e distinguish between structural (physical)
and behavioral adaptations.

e investigate and infer the function of basic
adaptations.

e understand that adaptations allow an
organism to succeed in a given
environment.

» explain how different organisms use their
unigue adaptations to meet their needs.

e describe why certain communities exist
in given habitats.

e llustrate the food webs in a local area.

e compare and contrast the niches of
several different organisms within the
community.

e compare and contrast the differing ways
an organism interacts with its
surroundings at various stages of its life
cycle. Specific examples include a frog
and a butterfly.

o differentiate among positive and negative
influences of human activity on
ecosystems.

Skills

b. objects or events are classified and
arranged according to characteristics or
properties.

e. predictions and inferences are made, and
conclusions are drawn based on data from
a variety of sources.

i. data are collected, recorded, analyzed, and
displayed using bar and basic line graphs.

j.  numerical data that are contradictory or

Five Ponds Press:

Exploring Science
All Around Us,
Level 4

Chapter 5:
Living Systems

AIMS

LS Notebook
Ecosystems
Communities

Niche Pics

Food Chain

Chain Games

Survival Rivalry
Adaptations

Bird Beaks and Fowl Feet
This Is Your Life, Tadpole
Pasta, Pie Graphs, & Painted
Ladies (Stage Time)
Impacting Ecosystems

Critters
Catch Me If you Can

Field Detectives
Pizza Parts & Web Wheels

Overhead and Underfoot

Color Me Safe

Enhanced Scope and Sequence
Plus

The Best Beak for the Job
Change is Good!

Life in the Web

Hello from my Habitat

What Can We Do?

Influences of Human Activity

Websites

Food Chains and Food Webs
Chain Reaction

DOE: Bay and Pond Food Webs
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shelter, and space. The size of the habitat
depends on the organism’s needs.

e Aniche is the function that an organism
performs in the food web of that community.
A niche also includes everything else the

organism does and needs in its environment.

No two types of organisms occupy exactly
the same niche in a community.

e The organization of a community is defined
by the interrelated niches within it.

e During its life cycle, an organism’s role in the
community — its niche — may change. For
example, what an animal eats, what eats i,
and other relationships will change.

¢ Humans can have a major impact on
ecosystems.

unusual in experimental results are
recognized.

data are communicated with simple
graphs, pictures, written statements, and
numbers.

STEM Activity: Critter Curators

STEM for Teachers Website
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4.9 The student will investigate and In order to meet this standard, it is expected Five Ponds AIMS
understand important Virginia that students will be able to: Press: ES Notebook
Th natur;al (rjesolurcej._ this standard e compare and contrast natural and Exploring Earth S I‘\;(Ias%urces
The concepts deve qpe in this standar human-made resources. Science Al enewable Resources
include the following: L , Nonrenewable Resources
o _ _ e distinguish among rivers, lakes, and Around Us, Inexhaustible Resources
e Virginia is rich in a wide variety of bays; describe characteristics of each; Level 4 U
; : ' , ' Resourceful Thinking
natural resources, including forests, and name an example of each in Watershed Add
arable (farmable) land, coal, sand and Virginia. Chapter 8: Csniresntreating orrfis::ources
aggregates (rocks), wildlife and : irginia’
aggati% orga(nisms) clean water and « create and interpreta model ofa \’\/lg?l;?:; S What's Seen Downstream?
air, and beautiful scenery. watershed. Evaluate the statement: “We Wonders Where Water Goes

e A watershed is an area over which
surface water (and the materials it
carries) flows to a single collection
place. The Chesapeake Bay
watershed covers approximately half
of Virginia’s land area. The other two
major watershed systems are the Gulf
of Mexico and the North Carolina
Sounds.

e \Virginia’s water resources include
groundwater, lakes, reservoirs, rivers,
bays, and the Atlantic Ocean.

« Virginia has a great variety of plant
and animal resources.

e Natural and cultivated forests are a
widespread resource in Virginia.

e Virginia’s soil and land support a great
variety of life, provide space for many
economic activities, and offer a variety
of recreational opportunities.

all live downstream.”
identify watershed addresses.

recognize the importance of Virginia’'s
mineral resources, including coal,
limestone, granite, and sand and gravel.

appraise the importance of natural and
cultivated forests in Virginia.

describe a variety of soil and land uses
important in Virginia.

Skills

e.

predictions and inferences are made, and
conclusions are drawn based on data from
a variety of sources.

data are collected, recorded, analyzed, and
displayed using bar and basic line graphs.

numerical data that are contradictory or
unusual in experimental results are
recognized.

data are communicated with simple
graphs, pictures, written statements, and
numbers.

. current applications are used to reinforce

science concepts.

Enhanced Scope and Sequence Plus
Watershed

Virginia’s Rock and Mineral Resources
Virginia’s Forests

Websites
Soil and Water Conservation District

How to Find a Watershed Address

Lessons from the Bay

Sinkholes
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