
FCAT 2.0 Science Review



Big Idea 1: The Practice of Science

 SC.8.N.1.1 Use appropriate reference materials to support scientific understanding, 
plan and carry out scientific investigations of various types, identify variables, collect 
and organize data, interpret data, analyze information, make predictions, and defend 
conclusions. 

 SC.6.N.1.2 Explain why scientific investigations should be replicable. 

 SC.7.N.1.2 Differentiate replication (by others) from repetition (multiple trials).

 SC.8.N.1.3 Use phrases such as "results support" or "fail to support" in science; 
science does not offer conclusive 'proof' of a knowledge claim. 

 SC.8.N.1.4 Explain how hypotheses are valuable if they lead to further investigations, 
even if they turn out not to be supported by the data. 

 SC.8.N.1.5 Analyze the methods used to develop a scientific explanation as 
seen in different fields of science. 

 SC.8.N.1.6 Understand that scientific investigations involve the collection of relevant 
empirical evidence, the use of logical reasoning, and the application of imagination in 
devising hypotheses, predictions, explanations and models to make sense of the 
collected evidence.



•T H E  S C I E N T I F I C  M E T H O D

• -What are the steps?

•H Y P O T H E S I S

• How are they valuable?

•V A R I A B L E S

• Indpendent v. Dependent Variable- What is the difference?

• See sample p.36

SC.8.N.1.1 Use appropriate reference materials to support scientific 
understanding, plan and carry out scientific investigations of various 
types, identify variables, collect and organize data, interpret data, 
analyze information, make predictions, and defend conclusions. 



SC.6.N.1.2 Explain why scientific investigations should 
be replicable. 
SC.7.N.1.2 Differentiate replication (by others) from 
repetition (multiple trials).

W H Y  I S  I T  I M P O R T A N T  T H A T  S C I E N T I F I C  I N V E S T I G A T I O N S  
A R E  R E P L I C A B L E ?

W H A T  I S  T H E  D I F F E R E N C E  B E T W E E N  R E P L I C A T I O N  A N D  
R E P E T I T I O N ?



Investigation Statement 

1 Pour 50 milliliters (mL) of 

water down four inclined 

surfaces. 

2 Roll a marble down the ramp 

from a height of 10 

centimeters (cm), 20 cm, and 

30 cm. 

3 Take the mass of five rocks 

separately and then 

determine the average mass 

in grams (g). 

4 Conduct four trials of counting 

the bubbles produced by a 

water plant for 1 minute (min) 

each. 

Sample Item  SC.7.N.1.2 

The following statements were taken from the procedures of four different 

investigations.

The statement from which investigation is an example of repetition? 
A. Investigation 1 
B. Investigation 2 
C. Investigation 3 
D. Investigation 4 



Sample Question

33. In scientific research, scientists should clearly publish the procedures used in 
their experiments, along with their observations and data. Whys is it important for 
someone else to know the procedure?

A. Knowing the procedure allows for replication of the experiment
B. Knowing the procedure helps others understand the reasons for the experiment.
C. Knowing the procedure demonstrates the technical proficiency of the scientist.
D. Knowing the procedure can explain how the data were interpreted by the 

scientist.



W H A T  I S  E M P I R I C A L  E V I D E N C E ?

* E M P I R I C A L  E V I D E N C E  I S  D A T A  A N D  O B S E R V A T I O N S  T H A T  
H A V E  B E E N  C O L L E C T E D  T H R O U G H  S C I E N T I F I C  P R O C E S S E S  
A N D  T H A T  A L S O  E X P L A I N  A  P A R T I C U L A R  O B S E R V A T I O N .  

* A L L  S C I E N T I F I C  I N V E S T I G A T I O N  I N V O L V E  T H E  C O L L E C T I O N  
O F  R E L E V A N T  E M P I R I C A L  E V I D E N C E  T O  S U P P O R T  
R E S E A R C H E R ’ S  C O N C L U S I O N S .

* S C I E N T I F I C  E X P L A N A T I O N S  A R E  B A S E D  O N  E M P I R I C A L  
E V I D E N C E ,  L O G I C A L  R E A S O N I N G ,  P R E D I C T I O N S ,  A N D  
M O D E L I N G .  

SC.7.N.1.6 Explain that empirical evidence is the 
cumulative body of observations of a natural 
phenomena on which scientific explanations are 
based. 



Big Idea 2: The Characteristics of Scientific Knowledge

 SC.7.N.2.1 Identify an instance from the history of 
science in which scientific knowledge has changed 
when new evidence or new interpretations are 
encountered.

 SC.6.N.2.2 Explain that scientific knowledge is 
durable because it is open to change as new evidence 
or interpretations are encountered. (83%)



Sample Question

Until the 1500’s doctors thought diseases were caused 
spontaneously. Scientists began proposing that diseases were 
caused by seedlike entities that could be passed among people. 
After the invention of the microscope, doctors came to know that 
many diseases were actually caused by microscopic living 
organisms, like bacteria. What does this suggest about the nature 
of scientific knowledge?

A. Scientific knowledge should not be considered valid because it 
changes over time.

B. Technology has improved enough that scientific knowledge can 
stop changing.

C. New discoveries and evidence are more important than 
repeatable results.

D. Scientific knowledge changes over time based on evidence. 



Big Idea 3: The Role of Theories, Laws, Hypothesis, 
and Models

 SC.7.N.3.1 Recognize and explain the 
difference between theories and laws and 
give several examples of scientific theories 
and the evidence that supports them.



W H A T  I S  T H E  D I F F E R E N C E ?

S C I E N T I F I C  T H E O R Y :  A  W E L L - T E S T E D  E X P L A N A T I O N  F O R  A  
W I D E  R A N G E  O F  E X P E R I M E N T S  A N D  O B S E R V A T I O N S .

S C I E N T I F I C  L A W :  A  S T A T E M E N T  T H A T  D E S C R I B E S  W H A T  
S C I E N T I S T S  E X P E C T  T O  H A P P E N  E V E R Y  T I M E  U N D E R  A  
P A R T I C U L A R  S E T  O F  C O N D I T I O N S

Sc.7.N.3.1 
Scientific theory vs. Scientific law



Sample Question

Scientists create both scientific theories and scientific laws as they make 
observations and conduct experiments about the natural world. Which of the 
following statements most accurately compares the difference between scientific 
theories and scientific laws?

A. Scientific laws are based on evidence, while scientific theories are not.
B. Scientific theories involve only biology, while laws involve all types of science.
C. Scientific theories involve mathematical equations, while scientific laws are based 
on observations.
D. Scientific theories are ideas that explain natural events, while scientific laws more 
reliably predict natural events.



Big Idea 5: Earth in Space and Time 

 SC.8.E.5.1 Recognize that there are enormous distances between objects in space 
and apply our knowledge of light and space travel to understand this distance. 

 SC.8.E.5.2 Recognize that the universe contains many billions of galaxies and that 
each galaxy contains many billions of stars. 

 SC.8.E.5.3 Distinguish the hierarchical relationships between planets and other 
astronomical bodies relative to solar system, galaxy, and universe, including 
distance, size, and composition.

 *SC.8.E.5.4 Explore the Law of Universal Gravitation by explaining the role that 
gravity plays in the formation of planets, stars, and solar systems and in 
determining their motions. 

 SC.8.E.5.5 Describe and classify specific physical properties of stars; 
apparent magnitude (brightness), temperature (color), size, and 
luminosity(absolute brightness)

 SC.8.E.5.6 Create models of solar properties including: rotation, structure of the 
Sun, 

 SC.8.E.5.7 Compare and contrast the properties of objects in the Solar System 
including the Sun, speed, movement, temperature, and atmospheric conditions.

 SC.8.E.5.9 Explain the impact of objects in space on each other including: 1) the 
Sun on the Earth including seasons and gravitational attraction; AND 2) Moon on 
the Earth, including phases, tides, and eclipses, and the relative position of each 
body.

 SC.8.E.5.10 Assess how technology is essential to science for such purposes as 
access to outer space and other remote locations, sample collection, measurement, 
data collection and storage, computation, and communication of information.



H I E R A R C H I C A L  R E L A T I O N S H I P :

U N I V E R S E - > G A L A X Y - >  S O L A R  S Y S T E M - > S T A R S  A N D  P L A N E T S

U N I V E R S E :  A L L  O F  S P A C E  A N D  E V E R Y T H I N G  I N  I T .  I T  I S  S O  L A R G E  I T  
T A K E S  B I L L I O N S  O F  Y E A R S  T O  C R O S S  O N L Y  A  P A R T  O F  I T .

G A L A X Y :  A  H U G E  G R O U P  O F  S I N G L E  S T A R S ,  S T A R  S Y S T E M S ,  S T A R  
C L U S T E R S ,  D U S T ,  A N D  G A S  B O U N D  T O G E T H E R  B Y  G R A V I T Y .

S T A R :
C O M P O S E D  O F  A  G I A N T  B A L L  O F  G A S ,  P R I M A R I L Y  H Y D R O G E N  A N D  
H E L I U M ,  W H I C H  U N D E R G O E S  N U C L E A R  F U S I O N .  
•O U R  S U N  I S  A N  E X A M P L E  O F  A  S T A R .  
•M A D E  M O S T L Y  O F  G A S  A S  O P P O S E D  T O  S O L I D S  A N D  L I Q U I D S ,  M O S T  
S T A R S  A R E  M U C H  L A R G E R  A N D  H O T T E R  T H A N  P L A N E T S .  
•T H E  S U N ’ S  D I A M E T E R  I S  1 0 0  T I M E S  T H A T  O F  E A R T H .

SC.8.E.5.3 Distinguish the hierarchical relationships 
between planets and other astronomical bodies relative 
to solar system, galaxy, and universe, including 
distance, size, and composition.



P L A N E T :
•O R B I T S  A  S T A R ,  I S  L A R G E  E N O U G H  T O  H A V E  B E C O M E  
R O U N D E D  B Y  I T S  O W N  G R A V I T Y ,  A N D  H A S  C L E A R E D  T H E  A R E A  
O F  I T S  O R B I T .  
•E A R T H
•C O M P O S E D  O F  M O S T L Y  R O C K Y  A N D  M E T A L L I C  M A T E R I A L S  B U T  
O T H E R S  A R E  M O S T L Y  L I Q U I D  A N D  G A S .  
•T H E  “ I N N E R  P L A N E T S ”  ( M E R C U R Y ,  V E N U S ,  E A R T H ,  A N D  M A R S )  
A R E  W A R M E R  A N D  M U C H  S M A L L E R  T H A N  T H E  “ O U T E R  
P L A N E T S ”  ( J U P I T E R ,  S A T U R N ,  U R A N U S ,  A N D  N E P T U N E ) .  

S O L A R  S Y S T E M : C O N T A I N S  A  S T A R  A N D  T H E  P L A N E T S  A N D  
O T H E R  O B J E C T S  T H A T  R E V O L V E  A R O U N D  T H E  S T A R .  O U R  
S O L A R  S Y S T E M  C O N T A I N S  T H E  S U N ,  E A R T H ,  A N D  T H E  P L A N E T S  
A N D  O B J E C T S  T H A T  R E V O L V E  A R O U N D  T H E  S U N

SC.8.E.5.3 Distinguish the hierarchical relationships 
between planets and other astronomical bodies 
relative to solar system, galaxy, and universe, 
including distance, size, and composition.



Sample Question

Astronomers have divided the planets into two groups. The 
inner “terrestrial” planets are Mercury, Venus, Earth, 
and Mars. The outer “Jovian,” planets are Jupiter, 
Saturn, Uranus and Neptune. Which statement best 
compares the differences between the inner and outer 
planets?

A. The outer planets are warmer and larger than the inner 
planets.

B. The inner planets have rings and are cooler than the 
outer planets.

C. The inner planets are warmer and relatively small 
compared to the outer planets.

D. The outer planets have rings and are larger and warmer 
than all of the inner planets.



Sample Question 2

Before Neptune was discovered, its position was 
predicted because of the way it was changing the 
motion of Uranus. This change was occurring 
because of the gravitational pull between Uranus and 
Neptune. If a gravitational pull exists between 
Neptune and Uranus, why is Uranus a planet and 
NOT a moon of Neptune?

A. Uranus is orbiting the Sun.

B. Uranus has moons of its own. 

C. Uranus is too far from Neptune.

D. Uranus is too large to be a moon.



HOW ARE STARS CLASSIFIED?

1 ) COLOR

• A star’s color reveals its surface temperature. 

• The coolest stars are red.

• The hottest stars appear bluish

2 ) TEMPERATURE

3 ) SIZE

• Very large stars are called giant stars or supergiant stars. 

• Most stars are smaller than the sun.

• Other types of stars include white dwarfs (size of Earth) and neutron 
stars (even smaller).

SC.8.E.5.5 Describe and classify specific physical properties of 
stars; apparent magnitude (brightness), temperature (color), 
size, and luminosity(absolute brightness)



4)  BRIGHTNESS

• Stars differ in brightness, the amount of light they give off. 

• The brightness of a star depends on its size and temperature.

• A larger star tends to be brighter than a cooler star.

• Brightness depends on distance from Earth and how bright the star 
truly is. This is why the brightness of a star is described in 2 ways; 
apparent brightness and absolute brightness.

• Apparent brightness (also known as apparent magnitude) is a star’s 
brightness from Earth. 

• Absolute brightness (also known as luminosity) is the brightness 
the star would have if it were at a standard distance from Earth.  

SC.8.E.5.5 Describe and classify specific 
physical properties of stars; apparent 
magnitude (brightness), temperature (color), 
size, and luminosity(absolute brightness)



Sample Question

Stars seem to be made up of similar chemical 
elements. Which characteristics are used to 
differentiate among stars?

A. Size, age, and speed of revolution

B. Age, speed of rotation, and color

C. Weight, age, and temperature

D. Age, temperature, and size



W H A T  M A K E S  U P  T H E  S O L A R  S Y S T E M ?

• The solar system consists of the sun, the planets, their moons, and a variety of 
smaller objects.

THE SUN

• The sun is the center of the solar system , with many objects orbiting around it.

• The force of gravity holds the solar system together.   

• Distances in the solar system are measured in astronomical units (AU).

• One AU equals the average distance between Earth and the sun; about 150 
million km.

EARTH’S MOON

• About 1.4 the Earth’s diameter; 1/8 Earth’s mass.

• Gravity= 1/6th Earth

• Temperature varies greatly (from 130 degrees F during day to -170 degrees C at 
night) because the moon has no atmosphere.

SC.8.E.5.7 Compare and contrast the 
properties of objects in the Solar System 
including the Sun, speed, movement, 
temperature, and atmospheric conditions.



 THE INNER PLANETS (TERRESTIAL)
•These planets are more like each other than they are like the outer planets.
•The inner planets are small and dense and have rocky surfaces. They are made of rocky 
and metallic materials, including iron and silicon. 
•Each has a solid surface.
•All EXCEPT Mercury have atmospheres.
MERCURY
•Smallest planet; closest to the sun.
•Has NO atmosphere
•As a result; dramatic temperature differences during day and night. 

•When facing the sun, temp. could reach 430 degrees C; at night, the planet’s heat 
escapes because there is no atmosphere. Temps. Can drop below 170 degrees C.

 VENUS
•Similar in size and mass to Earth.
•Internal structure similar to Earth.
•Differences from Earth:

•Thick atmosphere (always cloudy) 
•Unusual rotation pattern

•Rotates in opposite direction from most other planets and moons.
•Rotates so slowly that its day is longer than its year.

•Pressure of Venus’s atmosphere = 90 times greater than Earth’s atmosphere.
•You could not breathe in Venus because its atmosphere is mostly carbon dioxide.
•Hottest surface of any planet.



MARS
•Atmosphere = more than 95% carbon dioxide.
•Reddish color as result of iron-rich rocks , leaving a rusty residue
•Temperatures on surface range from -140 C to 20 C
•Thin atmosphere
•Has 2 moons
•Has volcanoes; Olympus Mons= largest volcano is solar system!

*THE OUTER PLANETS
•Much larger and massive than Earth
•Do NOT have solid surfaces; (aka “gas giants”)
•Very strong gravitational force ; this gravity keeps gases from escaping, forming 
thick atmospheres.
•Much material inside planets is actually liquid because pressure inside is so high.
•Outer layers are extremely cold because they are far from the sun.
•Temperatures increase greatly within these planets.

MOONS AND RINGS
•All have many moons; ranging from 13 around Neptune to 60 around Jupiter.
•Each of the gas planets is surrounded by a set of rings.
•A ring is a thin disk of small particles of ice and rock.
•Saturn’s rings are the largest and most complex.



JUPITER 
•Largest and most massive planet.
•Has a thick atmosphere; made up mostly of hydrogen and helium.
•Red spot= storm larger than Earth
•Dense core and iron center
•Many moons

SATURN
•2nd largest planet
•Has a thick atmosphere; made up mostly of hydrogen and helium.
•Most spectacular rings of any planet; each has its own orbit.
•Many moons.

URANUS
•Much smaller than Saturn and Jupiter; 4 X larger than Earth
•Bluish-green color due to methane in atmosphere.
•Surrounded by a group of thin, flat rings.
•Axis of rotation tilted at 90 degrees from the vertical.

NEPTUNE
•Similar in size and color to Uranus.
•Cold, blue planet.
•Atmosphere contains visible clouds.
•Color comes from methane in atmosphere.
•Interior of planet is hot due to energy left over from its formation.

•As energy rises, it produces clouds and storms in the atmosphere. 



SMALLER OBJECTS IN SPACE
•The solar system contains many small objects that orbit the sun. 
•The major categories include dwarf planets, comets, asteroids, and 
meteroids.
•Most small objects are found in three areas:

•Asteroid belt- region of the solar system between Jupiter and Mars.
•Kuiper belt- extends to about 100 times Earth’s distance from the 
sun.
•Oort cloud- stretches out more than 1,000 times the distance 
between the sun and Neptune.

DWARF PLANETS 
•These objects orbit the sun and have enough gravity to pull themselves 
into spheres, but they have other objects in the area of their orbit.
•When scientists discovered other objects that were at least Pluto’s size, 
Pluto was demoted to a dwarf planet.

COMETS 
•Loose collections of ice , dust, and small rocky particles whose orbits can 
be very long, narrow ellipses.
•Most comets originate in the Oort cloud.
•One of the most dramatic objects you can see in the night sky.`



METEOROIDS 
•Chunks of rock or dust smaller than asteroids are called 
meteroids.
•Usually measure less than 10 meters across.
•Some form when asteroids collide; others form when comets 
break up, creating dust clouds.
•Meteoroids that pass through the atmosphere and are found 
on Earth’s surface are called meteorites.

ASTEROIDS
•Rocky objects, most of which are too small and numerous to 
be considered planets or dwarf planets.
•Hundreds of small, irregular asteroids orbit the sun. 
•Most are small; less than a km in diameter.
•Most asteroids orbit the sun in the asteroid belt. 



Sample Question

Long ago, the planet Venus was believed to be a tropical 
paradise similar to earth, yet a bit closer to the Sun. As 
scientists learned more about Venus, they found it to be one of 
the harshest environments in the Solar system, with extreme 
pressure, 400 degree C temperatures, and corrosive 
conditions. Whish of the following best explains why Venus is 
so different from Earth?

A. Venus’s desert landscape causes it to be hotter and drier than 
Earth.

B. Venus’s thick atmosphere causes an extreme greenhouse 
effect.

C. Venus’s distance from the Sun causes it to be cooler than 
Earth.

D. Venus’s lack of a tilt causes it to have no changing seasons.



Sample Question

Planet Surface Atmosphere Moon(s) Avg. Temp.

A Rocky Thin Yes -63 C

B Rocky Thick No 450 C

C Gas Extremely 
Thick 

Yes -153 C

D Rocky Medium 
thickness

Yes 13 C

Planets in Earth’s Solar System can be classified according to their properties. 
The table shown below describes several planets in the Solar System. 

Which of the following describes Earth?
A. Planet A
B. Planet B
C. Planet C
D. Planet D



+ W H A T  C A U S E S  T H E  S E A S O N S ?

H O W  S U N L I G H T  H I T S  E A R T H
• Many places that are far from Earth’s equator and its poles have four distinct 

seasons; winter, spring, summer, and autumn. This is because of how sunlight 
strikes Earth’s surface.

• Near the equator, sunlight hits the Earth’s surface from overhead. 
• Near the poles, sunlight arrives a steep angle. As a result, it is spread out over a 

greater area. This is why it is warmer near the equator than near the poles.
EARTH’S TILTED AXIS
• Earth has seasons because its axis is tilted as it revolves around the sun.
• Earth’s axis is always tilted at an angle of 23.5 degrees from the vertical. 
• As Earth revolves around the sun, the north end of its axis is tilted away from the 

sun for part of the year and toward the sun for part of the year.
• Summer and winter are caused by Earth’s tilt as it revolves around the sun.
• See pg. 187

SC.8.E.5.9 Explain the impact of objects in space on each 
other including: 1) the Sun on the Earth including seasons and 
gravitational attraction; AND 2) Moon on the Earth, including 
phases, tides, and eclipses, and the relative position of each 
body.



•The moon reflects light from the sun..
•Phases are caused by the motions of the moon around the Earth.
•The moon revolves around the Earth  and also rotates on its own axis.
•The moon rotates once on its axis in the same time that it takes to 
revolve once around the Earth.
•Thus, a “day” on the moon= 1 month on Earth
•For this reason, the same side of the moon always faces Earth.
•Changing relative positions of the moon, Earth, and sun cause the 
phases of the moon.  See pg. 191; 
•Half of the moon is almost always in sunlight. 
•Because the moon orbits Earth, you see the moon from different 
angles.
•The phase of the moon depends on how much of the sunlit side of the 
moon faces Earth.

Phases of the Moon



Phases of the Moon

http://www.bing.com/images/search?q=pictures+of+the+moon+phases&view=detail&id=9A7B0C516117B5D8B19F8851D4678DE2F2943FB2&first=0&FORM=IDFRIR


Eclipses

WHAT ARE ECLIPSES?
 When an object in space comes between the sun and a third object, it casts a shadow 

on that object, causing an eclipse to take place.  (e.g. the Earth, moon and sun line 
up)

 Two types of eclipses: 1) solar  2) lunar
 Solar Eclipse- occurs when the moon passes directly between Earth and the sun, 

blocking sunlight from Earth. The moon’s shadow then hits the Earth.
 Total solar eclipse- sun’s light is completely blocked; sky grows as dark as night.

 Darkest part of moon’s shadow=umbra
 Partial solar eclipse- part of the sun is visible from Earth.

 Larger part of shadow=penumbra
 See pg. 193

 Lunar eclipse-occurs at a full moon when Earth is directly between the moon and 
the sun.
 Earth blocks sunlight from reaching the moon.
 Only occurs during full moon because the moon is closest to Earth’s shadow at that 

time.
 Total Lunar Eclipse- when the moon is in the Earth’s umbra. 

 Unlike solar eclipse, this can be seen anywhere on Earth that the moon is visible.
 Partial Lunar eclipse-occurs when the moon passes partly into the umbra of Earth’s 

shadow. The edge of the umbra is blurry and you can see it pass for 2-3 hours. 
 See. Pg. 194



Tides 

 WHAT CAUSES TIDES?
 A tide is the periodic rise and fall of the level of water in the ocean. 
 The force of gravity pulls the moon and Earth (including the water on 

Earth’s surface) toward each other. 
 Tides are caused mainly by differences in how much gravity from the 

moon and the sun pulls on different parts of Earth.
 At any one time, there are 2 places with high tides and 2 places with 

low tides. As Earth rotates, one high tide occurs on the side of Earth 
that faces the moon. The 2nd high tide occurs on the opposite side of 
Earth. 

 see p.197
THE SUN’S ROLE 

The sun pulls the water on Earth’s surface toward it. Changes in the 
positions of Earth, the moon and the sunaffect the heights of the 
tides during a month. 
see p.198



Sample Question

 Not all planets experience a change in seasons. What 
causes the seasons on Earth?

A. the changing position of the moon in relation to 
Earth’s hemispheres

B. the angle of Earth’s hemispheres in relation to the 
Sun

C. differing quantities of light coming from the Moon

D. changes in the distance between Earth and the 
sun



T H E  U S E  O F  T E C H N O L O G Y  I N  S P A C E
•T O  H E L P  P E O P L E  L I V E  I N  S P A C E ,  E N G I N E E R S  H A V E  C R E A T E D  
T E C H N O L O G Y  T H A T  P R O V I D E S  A I R  A N D  I N S U L A T I O N  A S  W E L L  A S  T H E  
A B I L I T Y  T O  W O R K  I N  M I C R O G R A V I T Y .

T E C H N O L O G Y  I N  S P A C E  S C I E N C E
•T H E  S P A C E  P R O G R A M  H A S  D E V E L O P E D  N E W  T E C H N O L O G I E S  T H A T  H E L P  
S C I E N T I S T S  W O R K  A N D  N E W  C O N S U M E R  P R O D U C T S  T H A T  P E O P L E  C A N  
U S E :

• Communication of Information 
• Space probes use radio signals to send information back to scientists on Earth. 

• Computation 
• Space science can sometimes require complicated calculations. Computers can help scientists 

calculate and analyze information.
• Sample Collection

• Collecting samples of soil and atmosphere from the moon and other planets is possible due to 
rockets and space probes.

• Data Collection and storage 
• Space probes collect data; allowing scientists to analyze vast amounts of data.

SC.8.E.5.10 Assess how technology is essential to science for 
such purposes as access to outer space and other remote 
locations, sample collection, measurement, data collection and 
storage, computation, and communication of information. 



CONSUMER PRODUCTS
•Thousands of materials and devices have been developed for use in 
space and have then been modified for use on Earth.
•An item that has uses on Earth but was originally developed for space 
is called a space spinoff.
•Examples: Freeze-dried foods, shock-absorbing sneakers, shock-
absorbing helmets, etc.
•New materials and even medical devices have been created by 
engineers in the space program

•E.g. the longer-life batteries utilized in pacemakers

SATELLITES
•Used for communications and for collecting weather data and other 
scientific data.

•E.g. Satellite data might be used to analyze the amount of rainfall 
over a wide area, or to discover where oil deposits lie underground. 



Big Idea 6: Earth Structures

 *SC. 7.E.6.1 Describe the layers of the solid Earth, including the lithosphere, the hot 
convecting mantle, and the dense metallic liquid and solid core.

 *SC. 6.E.6.2 Recognize that there are a variety of different landforms on Earth’s surface 
such as coastlines, dunes, rivers, mountains, glaciers, deltas, and lakes 

 SC. 7.E.6.2 Identify the patterns within the rock cycle and relate them to 
surface events (weathering and erosion) and sub-surface events (plate 
tectonics and mountain building) Adv Sci

 *SC.7.E.6.3 Identify current methods for measuring the age of Earth and its parts, 
including the law of superposition and radioactive dating.

 SC.7.E.6.4 Explain and give examples of how physical evidence supports scientific 
theories that Earth has evolved over geologic time due to natural processes.

 SC.7.E.6.5 Explore the scientific theory of plate tectonics by describing how 
the movement of Earth’s crustal plates causes both slow and rapid changes 
in Earth’s surface, including volcanic eruptions, earthquakes, and mountain 
building. Adv Sci

 *SC.7.E.6.6 Identify the impact that humans have had on Earth, such as deforestation, 
urbanization, desertification, erosion, air and water quality, changing the flow of water.

 SC.7.E. 6.7 Recognize that heat flow and movement of material within Earth causes 
earthquakes and volcanic eruptions, and creates mountains and ocean basins. 



THREE MAIN LAYERS OF THE EARTH:

• Crust- layer of solid rock that forms Earth’s outer skin. 

-The crust is a layer of solid rock that includes both dry land and ocean floor. 

-Makes up only 1% of Earth’s mass

-The lower boundary of the crust, named after its discoverer, is known as the “Moho”

• Mantle- layer of hot rock directly below the crust.

• Made of very hot, solid rock. Mantle is nearly 3,000 km thick and makes up almost 2/3rds of Earth’s mass.

• LAYERS WITHIN THE MANTLE

• Lithosphere- Geologists often group the crust and uppermost mantle into a single layer called the 

lithosphere. The lithosphere is strong, hard, and rigid. The lithosphere is about 100 km thick.

• Asthenosphere- below lithosphere, the material is hotter and under increasing pressure. As a result, the 

lithosphere is less rigid than the rock above. Over thousands of years, this part of the mantle can bend like 

a metal spoon. 

• Mesosphere- Hot and rigid. The stiffness of the mesosphere is the result of increasingly high pressure. 

This layer extends to Earth’s core.

• Core- Made mostly of the metals iron and nickel. It consists of 2 parts:

• Outer Core- layer of dense, liquid, molten metal surrounding the inner core

• Inner core- dense ball of solid metal

SC. 7.E.6.1 Describe the layers of the solid Earth, 
including the lithosphere, the hot convecting mantle, 
and the dense metallic liquid and solid core.
http://www.learner.org/interactives/dynamicearth/structure.html

http://www.learner.org/interactives/dynamicearth/structure.html


C O A S T L I N E

Waves and currents have shaped Florida’s long coastline, forming bays and building up sandbars and barrier islands. 

S A N D  D U N E

• Wind erosion and deposition may form sand dunes. The shape of sand dunes is determined by the direction of the wind, 

the amount of sand, and the presence of plants.

R I V E R S

• A river is a large stream. Florida’s streams and rivers carry and drop sediment along the coast, helping to form beaches, 

barrier islands, and deltas. 

M O U N TA I N S

• A landform with high elevation and high relief. Mountains usually exist as part of a mountain range. 

G L A C I E R S  

• A glacier is any large of ice that moves slowly over land. Glaciers can form in an area where more snow falls than melts. 

D E LTA

• A river ends its journey when it flows into a still body of water, such as an ocean or a lake. Sediment deposited where a 

river flows into an ocean or lake builds up a landform called a delta. Deltas can come in a variety of shapes 

L A K E S

• Many of Florida’s have formed after erosion dissolved the limestone plateau beneath it.

SC. 6.E.6.2 Recognize that there are a variety 
of different landforms on Earth’s surface such 
as coastlines, dunes, rivers, mountains, glaciers, 
deltas, and lakes 



•I G N E O U S  R O C K - f o r m s  f r o m  c o o l i n g  o f  m o l t e n  m a t e r i a l  c a l l e d  m a g m a  o r  l a v a .  
• Magma hardens underground to form rock. Lava erupts, cools, and hardens to form rock on Earth’s surface. 
• Extrusive rock is igneous rock formed from lava that erupted on Earth’s surface.
• Intrusive rock formed when magma hardened beneath the surface of Earth.
• Granite=most abundant type of intrusive rock. 

• Granite forms over thousands of years or longer.
•S E D I M E N T A R Y  R O C K - f o r m s  w h e n  s m a l l  p a r t i c l e s  o f  r o c k  o f  t h e  r e m a i n s  o f  
p l a n t s  a n d  a n i m a l s  a r e  p r e s s e d  a n d  c e m e n t e d  t o g e t h e r .

• Most sedimentary rocks are formed through a sequence of processes: weathering, erosion, deposition, 
compaction, and cementation. 
• Deposition- process by which sediment settles out of the water or wind carrying it.
• Compaction- process that presses sediments together
• Cementation-process by which dissolved minerals crystallize and glue particles of sediment together.

• Sandstone & limestone= sedimentary rock. 
• Sedimentary rock forms in layers that are buried below the surface. 

•M E T A M O R P H I C  R O C K - a n y  r o c k  t h a t  f o r m s  f r o m  a n o t h e r  r o c k  a s  a  r e s u l t  o f  
c h a n g e s  i n   h e a t  a n d / o r  p r e s s u r e .

• Most metamorphic rock forms deep underground. 
• Metamorphic rock can form out of igneous, sedimentary, or other metamorphic rock. 
• Marble & slate= metamorphic rock

SC. 7.E.6.2 Identify the patterns within the rock cycle 
and relate them to surface events (weathering and 
erosion) and sub-surface events (plate tectonics and 
mountain building).



The Rock Cycle 

The rock cycle is a series of processes that occur on Earth’s surface and in the 
crust and mantle that slowly change rocks from one kind to another. 

http://www.bing.com/images/search?q=sedimentary+rock&view=detail&id=88C1C760B80B629C3ABF4299671C26B8257BDEAE&first=61&FORM=IDFRIR


The Rock Cycle

The processes of the rock cycle form a pattern of pathways. These pathways result 
from weathering and erosion, deposition, earthquakes and volcanic activity, 
tremendous heat and pressure, and melting.

http://www.bing.com/images/search?q=sedimentary+rock+formation+process&view=detail&id=DDB9D6A82855F2A76C268B9CBC070F894504C57E&first=31&FORM=IDFRIR


Surface Events

 Weathering- the effects of freezing and thawing, plant 
roots, acid, and other forces on rock. 
 Rock on Earth’s surface is constantly broken up by weathering.

 Erosion- the process by which running water, wind, or 
ice carry away bits of broken-up rock. 

 Weathering, erosion, and deposition of rock on Earth’s 
surface can lead to the formation of sedimentary rock. 

 Rain, glaciers, waves, and wind can all transport broken 
bits of weathered rock (erosion). 
 These form layers of sediment.

 Over time, the weight of the sediments compacts the 
particles to form sedimentary rock.



Subsurface Events

 The enormous pieces of Earth’s outer layer are called tectonic plates.

 These plates carry the continents and the ocean floor slowly over Earth’s surface.

 These move as a result of convection currents in the mantle. 

 The theory that Earth’s outer layer is broken into pieces that move slowly over earth’s surface is known 
as plate tectonics.

 The processes of the rock cycle are closely toed to plate tectonics.

 As 2 plates that carry landmasses collide, the edges of the plates may be squeezed together like a giant 
trash compactor. 

 As a result, rock along the edges of the plates can fold and bend upward, pushing up huge mountains.

 Rock may also break forming a fault. Earthquakes may occur along these faults, suddenly thrusting up 
large areas of rock. 

 The newly exposed rock can then continue moving through the rock cycle.

 Colliding plates can also form volcanoes. 

 For instance, 2 plates collide beneath the ocean. As they collide, one sinks toward the mantle. 

 As the plate sinks, rock that is carried by the plate can melt becoming magma again. This magma 
may rise toward Earth’s surface. If the magma reached the surface, if forms volcanoes of new 
igneous rock.

 Finally, when 2 plates collide, great heat and pressure can affect rock in the plates. This can deform the 
rock and slowly change one type of rock to another type. 

 The new metamorphic rock can then continue through the rock cycle. 



Sample Question 1

 Deforestation occurs when large areas of trees are 
cut down. Which of the following impacts on the 
environment would result from deforestation? 

 A. increased erosion 

 B. colder temperatures 

 C. excess ground moisture 

 D. greater oxygen production 



•R E L A T I V E  A N D  A B S O L U T E  A G E
• Geologists have 2 ways to express the age of a rock:

• Relative Age- age compared to ages of other rocks.
• Absolute age- number of years that have passed since the rock formed. 

• Law of Superposition states that in undisturbed horizontal sedimentary rock layers 
the oldest layer is at the bottom. Each higher layer is as younger than the layers below it.

• It is used to determine the relative ages of sedimentary rock. 
•F O S S I L S - p r e s e r v e d  r e m a i n s  o f  t r a c e s  o f  l i v i n g  t h i n g s .

• Most fossils form when living things die and are buried by sediment. The sediment 
slowly hardens into rock and preserves the shapes of the organisms. 

• Fossil records provide evidence about the history of life and past environments on 
Earth.

• The fossil record also shows how different groups of organisms have changed over time. 
• Evolution is the change in living things over time. 
• Fossils are most often found in layers of sedimentary rock.

SC.7.E.6.4 Explain and give examples of how physical 
evidence supports scientific theories that Earth has 
evolved over geologic time due to natural processes.



GEOLOGIC TIME SCALE-a record of the geologic events and the 
evolution of life forms as shown in the fossil record.
•Because the time span of earth’s past is so great, geologists use the 
geologic time scale to show Earth’s history.
RADIOACTIVE DATING

•Geologists use this to determine the amount of a radioactive element 
in a rock. They compare that amount with the amount of the stable 
element into which the radioactive elements decay. 
•This information in conjunction with the half-life of the element to 
calculate the age of the rock. 
•Using radioactive dating with rare elements, scientists have estimated 
that some of the oldest rocks on Earth are between 3.8 and 4.28 billion 
years old!

•But these rocks are not as old as the Earth itself.….
•The Earth is estimated to be about 4.6 billion years old.

•Natural processes such as weathering, erosion, and plate 
tectonics have reshaped Earth’s surface. The distribution of land 
and water on Earth’s surface has changed over time. 



Sample Question 2

 Scientists can determine the absolute age of rocks 
using 

 A. Fault lines

 B. Index fossils 

 C. Radioactive dating

 D. the law of superposition 



T H E O R Y  O F  P L A T E  T E C T O N I C S

•S t a t e s  t h a t  E a r t h ’ s  p l a t e s  a r e  i n  s l o w ,  c o n s t a n t  m o t i o n ,  d r i v e n  b y  
c o n v e c t i o n  c u r r e n t s  i n  t h e  m a n t l e .  

M A N T L E  C O N V E C T I O N

•C o n v e c t i o n - H e a t  t r a n s f e r  b y  t h e  m o v e m e n t  o f  a  f l u i d  ( u s u a l l y  l i q u i d s  
a n d  g a s e s ) .  

•I n s i d e  E a r t h ,  h e a t  f r o m  t h e  c o r e  a n d  t h e  m a n t l e  a c t  l i k e  t h e  s t o v e  t h a t  
h e a t s  a  p o t  o f  s o u p .  L a r g e  a m o u n t s  o f  h e a t  a r e  t r a n s f e r r e d  b y  
c o n v e c t i o n  c u r r e n t s  w i t h i n  t h e  c o r e  a n d  m a n t l e .

•H e a t  f r o m  t h e  c o r e  a n d  t h e  m a n t l e  i t s e l f  c a u s e s  c o n v e c t i o n  c u r r e n t s  i n  
t h e  m a n t l e .  

•E a r t h ’ s  p l a t e s  m o v e  b e c a u s e  t h e y  a r e  t h e  t o p  p a r t  o f  t h e  l a r g e  
c o n v e c t i o n  c u r r e n t s  i n  E a r t h ’ s  m a n t l e .

•P l a t e  t e c t o n i c s / m a n t l e  c o n v e c t i o n / v o l c a n o e s  ( c o o l  v i d e o ! - 1  m i n .  1 5  
s e c s )

• http://www.youtube.com/watch?v=ryrXAGY1dmE&feature=related

SC.7.E.6.5 Explore the scientific theory of plate tectonics by 
describing how the movement of Earth’s crustal plates causes 
both slow and rapid changes in Earth’s surface, including 
volcanic eruptions, earthquakes, and mountain building.

http://www.youtube.com/watch?v=ryrXAGY1dmE&feature=related


Volcanoes and Earthquakes

Volcanoes

 Volcanic belts form along the boundaries of Earth’s plates.

 A volcano is a mountain that forms in Earth’s crust when molten material, 
or magma, reaches the surface. 

 Volcanoes can occur where 2 plates pull apart (diverge) or push together 
(converge).

 Ring of Fire- major belt of volcanoes along the rim of the Pacific Ocean

Earthquakes

 The forces of plate movement cause earthquakes.

 Plate movements produce stress in Earth’s crust, adding energy to rock and 
forming faults. 

 Stress increases along a fault until the rock slips or breaks, causing an 
earthquake.

 In seconds, the earthquake releases an enormous amount of stored energy.

 Some of the energy released during an earthquake travels in form of seismic 
waves.



How does plate movement create new landforms?

 How does stress change Earth’s crust?
• Forces created by plate movement are examples of stress.
• Stress is a force that acts on rock to change its shape or volume. 
• 3 kinds of stress can occur in the crust:

• 1)Tension- the stress force that pulls on the crust and thins rock in the middle.
• Occurs where 2 plates pull apart.

• 2) Compression- the stress force that squeezes rock until it folds or breaks
• This occurs where 2 plates come together.

• 3) Shearing- stress that pushes a mass of rock in 2 opposite directions is called 
shearing. 
• Shearing can cause rock to break and slip apart or to change its shape. 
• Occurs where 2 plates slip past each other. 
• http://scign.jpl.nasa.gov/learn/plate5.htm

 Most changes in the crust occur so slowly that they cannot be 
observed directly. 

 Over millions of years, the forces of plate movement can change a 
flat plain into features such as anticlines and synclines, folded 
mountains, fault-block mountains, and plateaus. 

http://scign.jpl.nasa.gov/learn/plate5.htm


Sample Question 3

 Hard-boiled eggs have often been used to model the 
layers of Earth’s interior. Which choice describes 
how heat would move through Earth’s layers?

 A. within the yolk only

 B. from the shell to the yolk

 C. from the yolk to the white

 D. around the yolk in the white

 #63



Big Idea 7: Earth Systems and Patterns

 SC.6.E.7.1 Differentiate among radiation, conduction, and convection, the 
three mechanisms by which heat is transferred through Earth’s system.

 *SC.6.E.7.2 Investigate and apply how the cycling of water between the 
atmosphere and the hydrosphere has an effect on weather patterns and 
climate.

 SC.6.E.7.3 Describe how global patterns such as the jetstream 
and ocean currents influence local weather in measurable terms 
such as temperature, air pressure, wind direction and spped, 
and humidity and precipitation.

 SC.6.E.7.4 Differentiate and show interactions among the 
geosphere, hydrosphere, cryosphere, atmosphere, and 
biosphere.

 *SC.6.E.7.5 Explain how energy provided by the sun influences global 
patterns of atmospheric movement and the temperature differences 
between air, water, and land. 

 SC.6.E.7.6 Differentiate between weather and climate. Adv Sci
 *SC.6.E.7.9 Describe how the composition and structure of the 

atmosphere protects life and insulates the planet.



H E A T  T R A N S F E R

• Convection- the transfer of heat my movement of a fluid (usually liquids and gases).

• In fluids, atoms and molecules can move easily from one place to another.

• As they move; their energy moves along with them. 

• Conduction- transfer of heat between 2 substances that are in direct contact.

• E.g. Heat being conducted between the grate and (stove top) and the pot.

• Radiation- the direct heat of energy by electromagnetic waves. 

• E.g. Heat you feel from the sun travels to you as infrared radiation.

• E.g. Warming yourself by a campfire.

SC.6.E.7.1 Differentiate among radiation, conduction, 
and convection, the three mechanisms by which heat is 
transferred through Earth’s system.



Sample Question 4

 The Sun’s energy travels through space to reach 
Earth. This energy supplies light and heat for the 
planet. Heat travels in several ways through Earth’s 
air, water, and land. Which of the following methods 
of heat transfer is an example of convection?

 A. rays of sunlight reach Earth’s surface

 B. warm air rises and displaces cooler air

 C. heat moves from warmed asphalt into the air

 D. heat moves from the top layer of soil to the lower layers

 #8



P A R T S  O F  T H E  E A R T H  S Y S T E M

•T h e  E a r t h  s y s t e m  h a s  5  m a i n  s p h e r e s :

•1 )  A t m o s p h e r e

• The envelope of gases that forms Earth’s outermost layer. 

• It is a mixture of gases- mostly nitrogen and oxygen. 

• It contains Earth’s weather; the atmosphere is the foundation for the different climates around the world.

•2 )  G e o s p h e r e

• 3 parts: metal core, solid middle layer, and rocky outer layer. 

• Nearly all of Earth’s mass is found in Earth’s solid rocks and metals.

•3 )  H y d r o s p h e r e

• Earth’s water

• ¾ Earth is covered by water.

•4 )  C r y o s p h e r e

• Consists of all water in the form of ice: glaciers, ice caps, frozen ground, etc. 

• Glaciers affect Earth’s geosphere by grinding and eroding rock.

•5 )  B i o s p h e r e

• Parts of Earth that contain living organisms (us!)

SC.6.E.7.4 Differentiate and show interactions among the 
geosphere, hydrosphere, cryosphere, atmosphere, and 
biosphere.



Sample Question 5

 Unusually cold winters are problematic for Florida’s manatees. Colder 
air temperatures lead to colder water, which lead to manatee illness 
and death. Fortunately, manatees can take shelter in warmer waters 
near natural springs and power plants. Which of the following 
accurately describes this chain of events leading to manatee illness?

 A. Changes in the atmosphere cause changes to the hydrosphere, 
which affects the biosphere.

 B. Changes in the hydrosphere cause changes to the biosphere, which 
affect the atmosphere.

 C. Changes in the geosphere cause changes to the hydrosphere, 
which affects the atmosphere.

 D. Changes in the atmosphere affect the cryosphere, which affects 
the hydrosphere.

 #7



T E M P E R A T U R E  D I F F E R E N C E S  A M O N G  A I R ,  W A T E R ,  A N D  
L A N D

•L a n d  h e a t s  a n d  c o o l s  m o r e  r a p i d l y  t h a n  w a t e r .

• Less energy is needed to raise the temperature of land than is needed to 
raise the temperature of water.

•A l s o ,  l a n d  c a n  h e a t  t o  h i g h e r  t e m p e r a t u r e s  t h a n  w a t e r  c a n .  L a n d  
c a n  a l s o  c o o l  t o  l o w e r  t e m p e r a t u r e s  t h a n  w a t e r  c a n .  

•H e a t i n g  a n d  c o o l i n g  o f  E a r t h ’ s  l a n d  a n d  w a t e r  d i r e c t l y  a f f e c t  t h e  
a i r  t e m p e r a t u r e  a b o v e  t h e s e  s u r f a c e s .

• That is, as water and land heat and cool, the air above the water and land 
heats and cools, too. 

• This process helps create winds. 

SC.6.E.7.5 Explain how energy provided by the sun 
influences global patterns of atmospheric movement 
and the temperature differences between air, water, 
and land.



 HOW DOES THE SUN’S ENERGY AFFECT GLOBAL 
WINDS?

• Energy provided by the sun influences global winds and creates 
temperature differences among Earth’s air, water, and land.

• Global winds- are winds that blow steadily from specific 
directions over long distances.

• Like local winds, global winds are created by the unequal heating 
of Earth’s surface. 

• Unlike local winds, global winds occur over a large area. 

 GLOBAL CONVECTION CURRENTS

• Temp. differences between the equator and the 2 poles produce 
giant convection currents in the atmosphere. 

• These currents form as warm air rises at the equator and cold air 
sinks at the poles (convection). 

• Thus, air pressure = lower near equator than near poles.

• Pressure difference causes winds at Earth’s surface to blow from 
the poles toward the equator. 



Sample Question 6

 In December, Bill was driving through Florida with 
his family. As they drove closer to the coast, Bill 
noticed that the air grew a little warmer. Which of 
the following statements best explains the 
temperature difference?

 A. Air expands at higher temperature

 B. Water heats and cools more slowly than land does

 C. Warm air moves toward the coastline from inland areas

 D. Cool air moves from coastal areas to inland in a sea breeze.

 #1 



W E AT H E R

• The condition of Earth’s atmosphere at a particular time and place. As interactions between parts of 

the Earth system change, so does the weather.

CLIMATE

• The average annual conditions of temperature, precipitation, winds, and clouds in an area. 

The difference between weather and climate is that weather refers to the atmospheric conditions at 

a particular point in time, while climate refers to average, year-after-year weather patterns over an 

extended amount of time. 

SC.6.E.7.6 Differentiate between 
weather and climate. 



THE ATMOSPHERE KEEPS EARTH’S SURFACE WARM THROUGH A PROCESS 
CALLED THE GREENHOUSE EFFECT. 

• Earth’s atmosphere serves as insulations; it keeps in heat that comes in from the sun. 

SC.6.E.7.9 Describe how the 
composition and structure of the 
atmosphere protects life and insulates the 
planet.



Big Idea 8: Matter

 SC.8.P.8.1 Explore the scientific theory of atoms (aka atomic theory) by 
using models to explain the motion of particles in solids, liquids, and gases.

 SC.8.P.8.3 Explore and describe the densities of various materials through 
measurement of their masses and volumes. 

 SC.8.P.8.4 Classify and compare substances on the basis of characteristic 
physical properties that can be demonstrated or measured; for example, 
density, thermal or electrical conductivity, solubility, magnetic properties. 
Melting and boiling points, and know that these properties are independent 
of the amount of the sample.

 SC.8.P.8.5 Recognize that there are a finite number of elements and that 
their atoms combine in a multitude of ways to produce compounds that 
make up all of living thing and nonliving things that we encounter.

 SC.8.P.8.6 Recognize that elements are grouped in the periodic table 
according to similarities of their properties.

 SC.8.P.8.7 Explore the scientific theory of atoms (aka atomic theory) by 
recognizing that atoms are the smallest unit of an element and are 
composed of sub-atomic particles (electrons surrounding a nucleus 
containing protons and neutrons).

 SC.8.P.8.8 Identify basic examples of and compare and classify the 
properties of compounds, including acids, bases, and salts. 

 SC.8.P.8.9 Distinguish among mixtures (including solutions) and pure 
substances.



WHY ARE CHEMICAL AND PHYSICAL PROPERTIES USEFUL?
•Harness, texture, flammability, and color are all examples of properties of matter.

•Characteristic properties of matter can be used to identify unknown substances. 

•Density, magnetism, melting and boiling points, and the ability to conduct heat and electricity are some properties that 
hold true, regardless of the amount of the sample. 

PHYSIVAL PROPERTIES OF METALS

•Luster-shiny and reflective

•Malleable- a material that can be hammered or rolled into flat sheets or other shapes (aka bendable).

•Ductile- material that can be pulled out, or drawn, into long wires. 

•Thermal conductivity- ability of an object to transfer heat.

•Electrical conductivity- ability to carry electric current.

PHYSICAL PROPERTIES OF NONMETALS

•Most nonmetal are poor conductors of electric current and heat.

•Solid nonmetals tend to be dull and brittle.

•Many nonmetals are gases at room temp.

PHYSICAL PROPERTIES OF METALLOIDS

•Some properties of metals and some properties of metalloids. 

•All metalloids are solids at room temp.; they are brittle, hard, and somewhat reactive.

SC.8.P.8.4 Classify and compare substances on the basis of 
characteristic physical properties that can be demonstrated or 
measured; for example, density, thermal or electrical conductivity, 
solubility, magnetic properties. Melting and boiling points, and know 
that these properties are independent of the amount of the sample.



Sample Question 7

 The elements iron (Fe), copper (Cu), and mercury 
(Hg) are classified as metals. Which physical 
property of metals do they all share?

 A. They are all magnetic

 B. They are all a shiny, reddish color.

 C. They all have the same melting points.

 D. They all have thermal and electrical conductivity.

 #57



•T h e  d i f f e r e n t  w a y s  a t o m s  c o m b i n e  c o n t r i b u t e  t o  t h e  d i v e r s i t y  o f  a l l  l i v i n g  
a n d  n o n l i v i n g  t h i n g s .
•W h e n  a t o m s  c o m b i n e ,  t h e y  f o r m  c o m p o u n d s .

• Certain atom combinations make certain compounds.
•H o w  a t o m s  f o r m  c o m p o u n d s  h a s  t o  d o  w i t h  e l e c t r o n s  a n d  t h e i r  e n e r g y  l e v e l s .
V A L E N C E  E L E C T R O N S
•N e u t r a l  a t o m =  s a m e  #  o f  p r o t o n s  a n d  e l e c t r o n s .

• E.g. Helium (Atomic # 2) has 2 protons and 2 electrons
•E l e c t r o n s  o f  a t o m s  a r e  f o u n d  i n  d i f f e r e n t  e n e r g y  l e v e l s .  
•E l e c t r o n s  a t  h i g h e r  e n e r g y  l e v e l s  h a v e  h i g h e r  a m o u n t s  o f  e n e r g y .  
•T h e  v a l e n c e  e l e c t r o n s  o f  a n  a t o m  a r e  t h o s e  e l e c t r o n s  t h a t  h a v e  t h e  h i g h e s t  
e n e r g y .
•V a l e n c e  e l e c t r o n s  a r e  i n v o l v e d  i n  c h e m i c a l  b o n d i n g .
B O N D I N G
•T h e  n u m b e r  o f  v a l e n c e  e l e c t r o n s  i n  e a c h  a t o m  h e l p s  d e t e r m i n e  t h e  c h e m i c a l  
p r o p e r t i e s  o f  t h a t  e l e m e n t .
•M a x i m u m  #  o f  v a l e n c e  e l e c t r o n s  a n  a t o m  c a n  h a v e  = 8
•L e a s t  #  o f  v a l e n c e  e l e c t r o n s  a n  a t o m  c a n  h a v e  = 1
•T h e  l o w e r  t h e  n u m b e r  o f  v a l e n c e  e l e c t r o n s ,  t h e  m o r e  l i k e l y  a t o m s  a r e   t o  f o r m  
c o m p o u n d s ;  t h e  g r e a t e r  t h e   n u m b e r  o f  v a l e n c e  e l e c t r o n s ,  t h e  l e s s  l i k e l y   a t o m s  
a r e  t o  f o r m  c o m p o u n d s .

SC.8.P.8.5 Recognize that there are a finite number of 
elements and that their atoms combine in a multitude of 
ways to produce compounds that make up all of living thing 
and nonliving things that we encounter.



•As you move from left to right on the periodic table, the elements go from being 
highly reactive and unstable to being nonreactive and stable.

•E.g. Alkali Metals  (Group 1) – most reactive and unstable (1 valence electrons)
•E.g. The Noble gases (Group 18)- stable and nonreactive (8 valence electrons)

•Each period begins with an element that has 1 valence electron and ends with an 
element that has 8 valence electrons.
•This repeating pattern means that the elements within a group always have the same 
number of valence electrons.
•As a result, the elements in each group have similar properties.
•When atoms bond, valence electrons may be transferred from one atom to another 
or they may be shared between the atoms. 
•A chemical bond is the force of attraction that holds atoms together as a result of 
the rearrangement of electrons between them. 



Sample Question 8 

 Living and nonliving things are made up of matter. Which 
of the following statements is true about matter?

 A. Nonliving and living things can be made up of 
combined elements.

 B. Living things are composed of carbon, hydrogen, and 
oxygen only.

 C. Living things are made up of elements, and nonliving 
things are made of minerals.

 D. Nonliving things are composed of pure substances, 
while living things are made of more complex units.

 #73



Sample Question 9 

Susie is completing the table shown below:

Column A Column B

Na NaCl

Ca CaCl2

Fe Fe2O3

Pb PbN6

What are the best headings for columns A and B?
A. Column A: Atoms

Column B: Mixtures
B.   Column A: Molecules

Column B: Atoms
C. Column A: Elements 

Column B: Compounds
D.   Column A: Atoms

Column B: Elements



Big Idea 9: Changes in Matter

 SC.8.P.9.1 Explore the Law of Conservation of Mass 
by demonstrating and concluding that mass is 
conserved when substances undergo physical and 
chemical changes. 

 SC.8.P.9.2 Differentiate between physical 
and chemical changes.

 SC.8.P.9.3 Investigate and describe how 
temperature influences chemical changes.



P H Y S I C A L  C H A N G E
• A n y  c h a n g e  t h a t  a l t e r s  t h e  f o r m  o r  a p p e a r a n c e  o f  a  s u b s t a n c e  b u t  d o e s  n o t  
c h a n g e  i n t o  a n o t h e r  s u b s t a n c e .

• E.g. Cutting Paper 
C H E M I C A L  C H A N G E
• A  c h a n g e  i n  m a t t e r  t h a t  p r o d u c e s  o n e  o r  m o r e  n e w  s u b s t a n c e s  i s  a  c h e m i c a l  
c h a n g e .  

• Burning and rusting are both chemical changes.
• E.g. Burning Paper
• The substance that goes through the chemical change = reactant
• The  new substance that forms = product

C H A N G E S  I N  E N E R G Y
•E v i d e n c e  o f  a  c h e m i c a l  c h a n g e  c a n  i n c l u d e  a  c h a n g e  i n  c h e m i c a l  a n d  p h y s i c a l  
p r o p e r t i e s .
•I n  a n  e x o t h e r m i c  r e a c t i o n e n e r g y  i s  r e l e a s e d ,  u s u a l l y  a s  h e a t   

• E.g. lab-soap bubbles coming out of water bottle
•I n  a n  e n d o t h e r m i c  r e a c t i o n e n e r g y  i s  a b s o r b e d  f r o m  n e a r b y  m a t t e r ,  w h i c h  
c a u s e  t h e  s u r r o u n d i n g s  t o  b e c o m e  c o o l e r .

• E.g. Ice cream lab – cream mixture absorbs energy from ice.

Sc.8.P.9.2 Differentiate between 
physical and chemical changes.



Sample Question 10

 After a particularly rainy spring, Kristen and Amanda 
could no longer bear to stay indoors and, with the first 
sign of fair weather, ventured outside for a walk through 
the park. As they passed the jungle gym, they noticed 
that the iron monkey bars looked different. What can you 
do to pure, solid iron to chemically change it?

 A. cut it

 B. melt it

 C. bend it

 D. oxidize it

 #70



Big Idea 10: Energy

 SC.7.P.10.1 Illustrate that the sun’s energy 
arrives as radiation with a wide range of 
wavelengths, including infrared, visible, and 
ultraviolet, and that white light is made up of 
a spectrum of many different colors.

 SC.7.P.10.2 Observe and explain that light 
can be reflected, refracted, and/or absorbed.

 SC.7.P.10.3 Recognize that light waves, sound 
waves, and other waves move at different 
speeds in different materials.



C H A R A C T E R I S T I C S  O F  E L E C T R O M A G N E T I C  W A V E S

•A n  e l e c t r o m a g n e t i c  w a v e i s  a  d i s t u r b a n c e  t h a t  i n v o l v e s  t h e  t r a n s f e r  o f  e l e c t r i c  a n d  
m a g n e t i c  e n e r g y .

•A n  e l e c t r o m a g n e t i c  w a v e  i s  m a d e  u p  o f  v i b r a t i n g  e l e c t r i c  a n d  m a g n e t i c  f i e l d s  t h a t  
m o v e  t h r o u g h  s p a c e  o r  s o m e  m e d i u m  a t  t h e  s p e e d  o f  l i g h t .

E N E R G Y

•T h e  e n e r g y  t h a t  e l e c t r o m a g n e t i c  w a v e s  t r a n s f e r  t h r o u g h  m a t t e r  o r  s p a c e  i s  c a l l e d  
e l e c t r o m a g n e t i c  r a d i a t i o n .

•T h e  s u n ’ s  e n e r g y  a r r i v e s  o n  E a r t h  a s  e l e c t r o m a g n e t i c  r a d i a t i o n .

•A l l  e l e c t r o m a g n e t i c  w a v e s  t r a v e l  a t  t h e  s a m e  s p e e d  i n  a  v a c u u m ,  b u t  t h e y  h a v e  
d i f f e r e n t  w a v e l e n g t h s  a n d  d i f f e r e n t  f r e q u e n c i e s .   

E L E C T R O M A G N E T I C  S P E C T R U M

•T h e  e l e c t r o m a g n e t i c  s p e c t r u m i s  t h e  c o m p l e t e  r a n g e  o f  e l e c t r o m a g n e t i c  w a v e s  
p l a c e d  i n  o r d e r  o r  i n c r e a s i n g  f r e q u e n c y .

•R a d i o - u s e d  i n  b r o a d c a s t i n g  t o  c a r r y  s i g n a l s  f o r  r a d i o  p r o g r a m s .

•M i c r o w a v e s - h a v e  s h o r t e r  w a v e l e n g t h s  a n d  h i g h e r  f r e q u e n c i e s  t h a n  r a d i o  w a v e s  d o .

• E.g. Microwave ovens are used to heat  food

•I n f r a r e d  – i n v i s i b l e  h e a t  y o u  f e e l  ( e . g  . w a r m i n g  b y  a  c a m p f i r e )

SC.7.P.10.1 Illustrate that the sun’s energy arrives as 
radiation with a wide range of wavelengths, including 
infrared, visible, and ultraviolet, and that white light is made 
up of a spectrum of many different colors.



• Visible- Electromagnetic waves you see.
•Ultraviolet- these rays have higher frequencies than visible light, so they carry 
more energy.

•Ultraviolet rays can damage or kill living cells. 
•E.g. Too much exposure to ultraviolet rays can burn your skin and over time 
cause skin cancer. 
•Small doses of ultraviolet rays are useful; for instance, they cause cells to 
produce vitamin D. 

•X-Rays- carry more energy than ultraviolet rays and can penetrate through most 
matter. 

•Dense matter, such as bone or lead, absorbs X-rays so they can pass through. 
•Thus, X-rays are used to make images of bones and teeth 
•Too make exposure to x-rays can cause cancer. 

•Gamma Rays- have the greatest amount of energy; the most penetrating of 
electromagnetic waves. 

WHITE LIGHT
•Visible light that appears white is actually a mixture of many colors. 
•Light waves bend, or refract when they enter a new medium.
•So, when white light passes through rain drops, a  rainbow can result. 



The Electromagnetic Spectrum

http://foodproducernews.com/images/Electromagnetic_Spectrum.jpg


Sample Question 11

What type of radiation represents the color spectrum 
seen on Earth?

A. gamma rays
B. infrared
C. visible
D. X-ray

#39



Sample Question 12

When solar radiation crosses space and moves toward Earth, it 
consists of many types of radiation. Together, these radiation 
types are known as the electromagnetic spectrum. Which of the 
following properties differentiates among the different types of 
radiation found in the electromagnetic spectrum?

A. amplitudes
B. wavelengths
C. temperatures
D. chemical makeup

#40



•T h e  s p e e d  o f  a  w a v e  t h r o u g h  a  s u b s t a n c e  i s  d e t e r m i n e d  b y  t h e  
s u b s t a n c e ’ s  p h y s i c a l  p r o p e r t i e s .

•S o m e  s u b s t a n c e s  w i l l  c a u s e  t h e  l i g h t  t o  m o v e  a t  a  s l o w e r  s p e e d  t h a n  i t  
w i l l  t h r o u g h  o t h e r  s u b s t a n c e s .  

•L i g h t  w a v e s  t r a v e l  f a s t e r  t h a n  s o u n d  w a v e s

• E.g. Lightning strike is seen before thunder is heard.

SC.7.P.10.3 Recognize that light waves, sound waves, 
and other waves move at different speeds in different 
materials.



Sample Question 13

While attending a baseball game of his favorite major league team, 
Takahiro notices that he can see the batter hit the ball before he hears the 
crack of the bat. Which of the following statements best explains why there 
is a time lapse between seeing the baseball hit and hearing it?

A. Eyes react to stimuli faster than ears do
B. Light waves travel in a more direct path than sound waves.
C. Sound waves travel more slowly in the air than light waves do.
D. Sound waves from other sounds cause interference with sound 

waves from the bat.

#41



Big Idea 11: Energy Transfer and Transformations

 SC.6.P.11.1 Explore the Law of Conservation of Energy by 
differentiating between potential and kinetic energy. 
Identify situations where kinetic energy is transformed 
into potential energy and vice versa.

 *SC.7.P.11.1 Recognize that adding heat to or removing heat from a 
system may result in a temperature change and possible a change in 
state.

 SC.7.P.11.2 Investigate and describe the transformation of 
energy from one form to another. (45%)

 SC.7.P.11.3 Cite evidence to explain that energy cannot be 
created nor destroyed, only changed from one form to 
another.

 SC.7.P.11.4 Observe and describe that heat flows in 
predictable ways, moving from warmer objects to cooler 
ones until they reach the same temperature. (49%)



Big Idea 13: Forces and Changes in Motion

 Sc.6.P.13.1 Investigate and describe types of 
forces including contact forces and forces acting 
at a distance, such as electrical, magnetic, and 
gravitational. (68%)

 *SC.6.P13.2 Explore the Law of Gravity by recognizing 
that every object exerts gravitational force on every other 
object and that the force depends on how much mass the 
objects have and how far apart they are.

 SC.6.P.13.3 Investigate and describe that an 
unbalanced force acting on an object changes its 
speed, or direction of motion, or both. (77%)



Big Idea 14: Organization and Development of Living 
Organisms

 SC.6.L.14.1 Describe and identify patterns in the hierarchical 
organization of organisms from atoms to molecules and cells to tissues 
to organs to organ systems and organisms. (62%)

 SC.6.L.14.2 Investigate and explain the components of the scientific 
theory of cells (cell theory): all organisms are composed of cells (single-
celled or multi-cellular), all cells come from pre-existing cells, and cells 
are the basic unit of life. (37%)

 SC.6.L.14.3 Recognize and explore how cells of all organisms undergo 
similar processes to maintain homeostatis, including extracting energy 
from food, getting rid of waste, and reproducing.

 SC.6.L.14.4 Compare and contrast the structure and function of  major 
organelles of plant and animal cells, including cell wall, cell membrane, 
nucleus, cytoplasm, chloroplasts, mitochondria, and vacuoles. (51%)

 SC.6.L.14.5 Identify and investigate the general functions of the major 
systems of the human body (digestive, respiratory, circulatory, 
reproductive, excretory, immune, nervous, and musculoskeletal) and 
describe ways these systems interact with each other to maintain 
homeostasis. (69%)

 SC.6.L.14.6 Compare and contrast types of infectious agents that may 
infect the human body, including viruses, bacteria, fungi, and parasites.



Big Idea 15: Diversity and Evolution of Living 
Organisms

 SC.6.L.15.1 Analyze and describe how and why 
organisms are classified according to shared 
characteristics with emphasis on the Linnean 
system combined with the concept of Domains.

 SC.7.L.15.2 Explore the scientific theory of evolution by 
recognizing and explaining ways in which genetic 
variation and environmental factors contribute to 
evolution by natural selection and diversity of organisms. 
(76%) 

 SC. 7.L.15.3 Explore the scientific theory of evolution by 
relating how inability of a species to adapt within a 
changing environment may contribute to the extinction 
of that species.



Big Idea 16: Heredity and Reproduction

 SC.7.L.16.1 Understand and explain that every organism 
requires a set of instructions that specifies its traits, that 
this hereditary information (DNA) contains genes 
located in chromosomes of each cell, and that heredity is 
the passage of these instructions from one generation to 
another. (82%)

 SC.7.L.16.2 Determine the probabilities for 
genotype and phenotype combinations using 
punnett squares and pedigrees.

 SC.7.L.16.3 Compare and contrast the general 
processes of sexual reproduction requiring 
meiosis and asexual reproduction requiring 
mitosis.



Big Idea 17: Interdependence

 SC.7.L.17.1 Explain and illustrate the roles of and 
relationships among producers, consumers, and 
decomposers in the process of energy transfer in 
a food web.

 SC.7.L.17.2 Compare and contrast the 
relationships among organisms such as 
mutualism, predation, parasitism, competitions, 
and commensalism. (44%)

 SC.7.L.17.3 Describe and investigate various 
limiting factors in the local ecosystem and their 
impact on native populations, including food, 
shelter, water, space, disease, parasitism, 
predation, and nesting sites.



Big Idea 18: Matter and Energy Transformations

 *SC.8.L.18.1 Describe and investigate the process 
of photosynthesis, such as the roles of light, 
carbon dioxide, water, and chlorophyll; 
production of food; release of oxygen. 

 SC.8.L.18.2 Describe and investigate how cellular 
respiration breaks down food to provide energy 
and releases carbon dioxide.

 *SC.8.L.18.3 Construct a scientific model of the carbon 
cycle to show how matter and energy are continuously 
transferred within and between organisms and their 
physical environment.

 SC.8.L.18.4 Cite evidence that living systems follow the 
Laws of Conservation of Mass and Energy. (71%)



W H A T  H A P P E N S  D U R I N G  P H O T O S Y N T H E S I S ?

• Plants absorb energy from the sun and use the energy to convert carbon dioxide and water into 
sugars and oxygen.

• 2 Stages: 1) Plants capture the sun’s energy, 2) Plants produce sugars

• Stage 1: Capturing the Sun’s Energy

• This process occurs mostly in the leaves

• Chloroplasts are green organelles inside plant cells.

• The green color comes from pigments, colored chemical compounds that absorb light.

• The main pigment for photosynthesis in chloroplasts is chlorophyll.

• Chlorophyll functions something like the solar cells in a solar-powered calculator . 

• Just like solar cells capture the energy in light and convert it to a form that powers the 
calculator, chloropyll captures light energy and converts it to a form that is used in the 
2nd stage of photosynthesis.

• Water in the chloroplasts is split into hydrogen and oxygen. The oxygen is given off as a 
waste product. The hydrogen is used in stage 2. (See p. 453)

SC.8.L.18.1 Describe and investigate the process of 
photosynthesis, such as the roles of light, carbon dioxide, 
water, and chlorophyll; production of food; release of oxygen.



Stage 2: Using Energy to Make Food (Cells produce sugars)
•Carbon dioxide (from the air) enters the plant through small  openings 
on the undersides of the leaves and moves into the chloroplasts. 
•Powered by the energy captured in stage 1, hydrogen and carbon dioxide 
undergo a series of reactions that result in sugars. 
•One important sugar is produced is glucose. 
•Cells can use the energy in glucose to carry out vital cell functions.
•The other product of photosynthesis is oxygen gas (O2). 
•Recall that oxygen forms during the first stage when water molecules 
are split apart.
•Oxygen gas exits a leaf through the openings on its underside. 
•Almost all the oxygen in Earth’s atmosphere is produced by living things 
through the process of photosynthesis.
•See. P. 454



SC.8.L.18.4 Cite evidence that living systems follow 
the Laws of Conservation of Mass and Energy.

C O N S E R V A T I O N  L A W S  A N D  E A R T H  S Y S T E M S

•Recall that Earth is a system made up of the biosphere, geosphere, 
hydrosphere, and atmosphere.

•According to the conservation laws, the total amount of energy in the Earth 
system stays constant.

•As plants and animals grow, they do not use up matter. Rather, they use 
energy to transform the raw materials in their environments into living 
cells.

•When the organisms die, their matter is returned to the soil, the 
atmosphere, or other parts of the Earth system.

•Then the cycle starts again with other organisms. 



Sample Question 14

 What is the source of energy used in photosynthesis?

 A. Glucose

 B. Sunlight

 C. Chlorophyll

 D. DNA


