
Earth Science Q1 Module 1 

Earth Science Quarter 1 Credit Recovery 
Overview 

 
Reference textbooks:  
 
USOE Earth Science 
 
Can be found online here:   
 
http://www.schools.utah.gov/CURR/science/OER.aspx 
It is a PDF and can be printed by the school, or ordered as a soft-cover book for 
under $10.   
 
 
 
Materials:  Computer with internet access, digital scale (kitchen scale or science 
scale is fine) or a triple beam balance.  
 

 
Instructions: This credit recovery module integrates both textbook and online 
resources.  While there are no points for the work, if a student doesn’t get at least 
80% correct, they will probably not be prepared for the assessment.  Students 
should fix mistakes or redo assignments in order to prepare for the assessment.  
 
There are MANY video clips and online interactives that are part of this credit 
recovery module.  Students will need access to a computer either at school in the 
learning center or at home to complete this module. 
 

 
  



Earth Science Q1 Module 2 

Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 1:  Describe both the big bang theory of universe formation and 
the nebular theory of solar system formation and evidence supporting 
them. 
 
b. I can describe the big bang theory and the evidence that supports this 
theory (e.g., cosmic background radiation, abundance of elements, 
distance/redshift relation for galaxies). 
 
 
 
1.   Watch this clip about one person’s interpretation of what the big bang might 
have been like. 
http://www.youtube.com/watch?v=dMBqa5BdN_8 
 
2.   Read pages 21-22 
 
Answer these questions: 
 
3. What is redshift, and what causes it to occur? What does redshift indicate?  
Redshift is the change in a star’s spectrum that indicates that it is moving away 
from Earth.  This is one piece of evidence that scientists have that supports the 
Big Bang Theory.  
 
 
 
 
 
 
 
 
4. What is the theory of the formation of the universe called? The Big Bang 
Theory  
 
 
 
 
 
 
5. How old to scientists estimate the universe is?  Evidence suggests that the 
universe is between 13-14 billion years old.  
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Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 1:  Describe both the big bang theory of universe formation and 
the nebular theory of solar system formation and evidence supporting 
them. 
 
a. I can identify the scientific evidence for the age of the solar system 
including Earth (e.g., radioactive decay). 
c. I can describe the nebular theory of solar system formation and the 
evidence supporting it (e.g., solar system structure due to gravity, motion 
and temperature; composition and age of meteorites; observations of 
newly forming stars). 
 
 
1.   Watch this clip: Nova Science Now: Origins of Universe 
http://utah.pbslearningmedia.org/resource/nsn11.sci.ess.eiu.solarorigins/origins-
of-the-solar-system/  
User:  creditrecovery@pbslm.org 
Password: earthscience 
 
 
2. Answer the following:  How is the discovery of Nickel-60 in meteorites an 
important piece of evidence for the formation of the solar system? Please discuss 
its connection.   Nickel-60 is the product of radioactive decay of iron-60.  Iron-60 
is unique because it is only found in supernovas.   Scientists know how long it 
takes for iron-60 to decay to nickel-60, so they can use it as a type of “clock” to 
help determine how old our solar system is.  
 
 
 
3.   Watch this clip: Bill Nye-formation of planets: 
http://www.youtube.com/watch?v=Xvq07Z0bE0Y 
 
4.  Why is it that all of the planets in our solar system are going counter 
clockwise?  Gravity pulled the dust and particles in our solar system together in 
the same direction.  Their rotation is all the same direction.   
 
 
5.   Read these pages: 34-36 
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Answer these questions: 
 
6.  Describe the role of gravity in how the solar system functions. Why don't the 
planets fly off into space? Why don't the planets ram into the sun?  How does 
gravity help keep the moon in orbit around the earth? Gravity depends on the 
mass of the objects involved.  Because the Sun has such a great mass, it can 
hold all the planets in their orbits (also why the Earth, much more massive than 
its moon, can hold the moon in its orbit).  
 
 
 
 
 
 
 
 
 
 
7.  Why does the nebular hypothesis explain how the solar system originated?  
All the planets are in the same flat-disc shaped region in space, all the planets 
orbit counter clockwise around the sun. 
 
 
 
 
 
 
 
 
 
 
8.  Would you expect all the planets in the solar system to be made of similar 
materials? Why or why not?  Yes, since the dust and particles that became the 
planets all came from the same supernova, you would expect to see similarities 
in their compositions.  
 
  



Earth Science Q1 Module 5 

Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 1:  Describe both the big bang theory of universe formation and 
the nebular theory of solar system formation and evidence supporting 
them. 
 
d.  I can explain that heavy elements found on Earth are formed in stars. 
 
 
1.    Read pg 28-Supergiants and Supernovas 
 
2.    Watch this video clip-Heavy Elements. PBS 
http://utah.pbslearningmedia.org/resource/phy03.sci.phys.matter.origin/the-
origin-of-the-elements/  
 
User:  creditrecovery@pbslm.org 
Password: earthscience 
 
 
3.  Where are elements created? How are heavier elements created from 
hydrogen and helium?  In a supernova.  Heavy elements are formed when 
smaller atoms fuse together.  
 
 
 
 
 
4.  What evidence do scientists use to tell which elements are released when a 
supernova explodes?  Spectrum analysis of the elements. Scientists can read 
the spectrum graphs to see what kinds of elements burst out of the supernova.   
 
 
 
 
 
 
5.  How do the elements in the atmosphere of a supernova help scientists identify 
types of supernovas? Different supernovas may have different elements-for 
example one supernova may have more calcium or sulfur, but another supernova 
may have more iron.   
 
 
 
 



Earth Science Q1 Module 6 

 
6.    Now watch this clip: Forged in Stars: 
http://utah.pbslearningmedia.org/resource/ess05.sci.ess.eiu.fusion/the-elements-
forged-in-stars/ 
 

7.    Read Page 24- 25 

8.  How does a star get its energy to glow? When hydrogen atoms fuse together, 
the energy that is released creates the glow.  

 

 

 

9.  What elements make up young stars? Hydrogen and Helium 

 

 

 

10.  What causes a star to become a supernova? As the star continues to 
contract and create more heavy elements through fusion until it has no more 
atoms that can fuse together.  It has run out of fuel (it builds up too much iron)-
the core collapses and then it explodes in a supernova. 

 

 

11.  Why do you think it takes a tremendous amount of heat and pressure to 
create helium (and then carbon, etc.)?  During a supernova, there is SO much 
energy/heat/pressure, that all the elements heavier than iron can be created 
through fusion.  

 

 

12.  What could you infer about the age of a star if you were to find evidence of 
iron being present? Lots of iron in a star means it is a very old star and probably 
on it’s way to “dying” or becoming a supernova.  



Earth Science Q1 Module 7 

Do the following Lab- Heavy Elements in my Bag 
 
Background Information: 
You probably wake up and look at the sun every morning. But do you really think 
about what you are looking at? Our sun is similar to many of the stars you look at 
on a clear night. Stars come in all different sizes, many are larger than our sun 
and many are smaller. Stars form when the lightest elements in our universe 
begin to fuse together. This fusion creates a massive amount of energy in the 
form of light and heat. As stars age, nuclear fusion forms heavier and heavier 
elements. The heaviest elements are formed by the largest stars when they 
explode in a massive supernova. Just like our Earth, the location of elements in a 
star is dependent on the density of those elements. Where do you think the 
heaviest and the lightest elements are located in a star? 
 
Materials: 
Triple beam balance or electronic scale 
12 random objects from your backpack, drawer, pockets etc…(books, watches, 
jewelry, shoes, lip gloss, phone, cups, candy, whatever you have) 
4 sheets of scratch paper 
periodic table of the elements 
 
Procedure: 
1. Find mass of each of your 12 objects using the scale or balance.  
 
2. Label the 4 sheets of paper: Small, Medium, Large and Extra Large. 
 
3. Divide your objects on the papers based on their masses-you will have to 
decide what the cut-off point is for each sheet. The objects on the paper labeled 
“small” represent the lightest elements in the universe like hydrogen and helium. 
The items on the paper labeled “medium” represent elements that are slightly 
larger like carbon or nitrogen. Item on the “extra large” paper represent the 
heaviest elements found in our universe like iron. 
 
4. Number your items based on their masses. The smallest mass should be item 
#1 and the heaviest item #12. 
 
5. In Table 1 in the Data section of this lab, enter your item names and masses. 
 
 
6. Using the periodic table of the elements, and the mass of each object, assign 
an element that could represent that item. For example: An item weighing 1 gram 
could represent the element Hydrogen. 
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Item # Type of 

Item 
Mass of 
Item 

Which 
element 
does the 
item 
represent? 

Which 
sheet?  
Small, 
medium, 
large, extra 
large 

     
     
     
     
     
     
     
     
     
     
     
     
 
 
1.  Look at the items in your chart.  Do you have more “heavy” elements or “light” 
elements?  Each chart will be different, but students can count up the objects that 
were placed on the small/medium pages and compare that to those on the 
large/extra large chart.  
 
2. Are any of the elements that you assigned your objects “heavy” elements?  
Which ones?  Why would they be considered heavy?  What objects (elements) 
would have to fuse together to make your heavy elements? Heavy elements are 
those higher than pretty much carbon (#16 on the periodic table)-although 
technically anything more than helium could be considered “heavy”.  If you have 
really heavy elements like iron, zinc or copper, then a supernova has already 
happened and those elements have exploded into the universe! 
  
3.  Using your chart as evidence, is your star more likely to be a newer star or an 
older star close to supernova?  Defend your answer using the data in your chart.  
If a student has mostly small items, with small masses, it’s a younger star.  Lots 
of large items, its an older star and ready for supernova. 



Earth Science Q1 Module 9 

 
 
Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 1:  Describe both the big bang theory of universe formation and 
the nebular theory of solar system formation and evidence supporting 
them. 
 
e. I can investigate and report how science has changed the accepted ideas 
regarding the nature of the universe throughout history. 
f. I can provide an example of how technology has helped scientists investigate 
the universe. 
 
 
1.  Read pages 13-15 
 
Answer the following 
 
2. Why do you think so many people for so many centuries thought that Earth 
was the center of the universe? It wasn’t until newer technologies and tools were 
created, such as powerful telescopes, where it could be proved that the Earth 
was not the center of the universe.  
 
 
 
3.  Watch this clip 
 
Changes in our understanding-Galileo: Sun Centered System: 
http://utah.pbslearningmedia.org/resource/ess05.sci.ess.eiu.galileosys/galileo-
sun-centered-system/  
 

4. How was Galileo able to provide additional evidence for the Sun-centered 
universe? Galileo had a telescope. He used his telescope to observe Venus, a 
planet that before the telescope just appeared as a fuzzy disc shaped object.  If 
the Sun were the center of the solar system, Venus should appear just like our 
moon does, in phases.  Galileo used his telescope to see Venus more closely 
and he saw that it did!  If the Earth were the center of the universe, no phases 
would be seen.    

 
 



Earth Science Q1 Module 10 

Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 2:  Analyze Earth as part of the solar system, which is part of the 
Milky Way galaxy. 
 
a. I can relate the composition of objects in the solar system to their 
distance from the Sun. 
d. I can evaluate the conditions that currently support life on Earth 
(biosphere) and compare them to the conditions that exist on other planets 
and moons in the solar system (e.g.,atmosphere, hydrosphere, geosphere, 
amounts of incoming solar energy, habitable zone). 
 
 
1.   Read pages 34 and 38-45 
 
2.  Watch the following clip 
Inner Planets:  The Rocky Planets:  
http://utah.pbslearningmedia.org/resource/flbe12.sci.ess.eiu.planetform/how-the-
inner-solar-system-formed/ 
 
3.   Answer the following 
How did planets form from smaller masses such as planetesimals and 
protoplanets? A protoplanet is created when many asteroids collide together and 
create a sphere with a molten core. Planetesimals are the many small pieces of 
asteroid that combine to make the protoplanet.  
 
 
 
4. How do scientists think our Moon was formed? A protoplanet the size of Mars 
hits early Earth and the debris from the explosion creates the material for the 
moon.  
 
 
 
 
5.  What are the names of the 8 planets from the Sun outward? Mercury, Venus, 
Earth, Mars, Jupiter, Saturn, Uranus, Neptune 
 
 
 
 
6.  Name the most infamous dwarf planet in our solar system. Pluto 
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7.  How old is the solar system? About 4.56 billion years old 
 
 
 
8.   Watch this clip 
Earth as a System: 
http://utah.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.hologlobe/eart
h-as-a-system/ 

 

9. What makes the Earth the most unique compared to the other planets in our 
solar system? -the presence of water and life 

 

 

10.  Earth is a unique term for our planet since liquid water covers _____of the 
surface. 70% 
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11.  Inner Planets. Directions: Write the names of the inner planets as 
headings in the chart in the order of their position from the Sun. Then fill in 
the chart using information from your textbook.  
 
 Mercury Venus Earth Mars 

Atmosphere Trace Thick clouds of 
sulfuric acid and 
water vapor 

Atmosphere 
allows for liquid 
water and filters 
UV rays. 

Thin compared 
to Earth 

Temperature -183 to 427 C 465 C 14 C Higher than on 
earth because of 
Greenhouse 
effect.  

Surface features Covered in 
craters 

Mountains, 
valleys, lava 
plains and 
canyons 

Mountains, 
volcanoes, 
water, land, ice 
at poles 

Largest volcano 
in universe, red 
soil from iron 
rust, also has 
canyons.  No 
plate tectonics. 

Moons 
(number/names) 

  Moon Two-Phobos and 
Deimos 

 
  

Answer the following 
 
12. Name the four inner planets from nearest to the Sun to farthest out from the 
Sun. Mercury, Venus, Earth, Mars 

 
 
 
 
 
 
 
 
 
 

A
ssessm

ent  
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13.   Read pages 46-57,Outer Planets  
 

 
Answer the following 
 
 
14. What gases are the outer planets mostly made of?  Hydrogen and helium 

 
 
 
 
 

15. How are the outer planets different from the inner planets? Outer planets are 
much larger, are less dense than the inner planets. 

 

 

 

16.  Read pages 59-64, Other objects in the Solar System  
 
Answer the following 
 
17.   Define each of the following: asteroid, meteoroid, meteorite, planet, 
comet. 
Asteroid:  small, irregularly shaped rocky body that orbit the sun, no atmosphere 
or internal heat.  
Meteoroid: Smaller rocky bodies traveling through space. 
Meteorite:  A meteoroid that has entered Earth’s atmosphere.  Often they are 
completely vaporized before reaching Earth’s surface.  
Comet: Small icy objects that orbit the sun. 
 
 
  



Earth Science Q1 Module 14 

Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 2:  Analyze Earth as part of the solar system, which is part of the 
Milky Way galaxy. 
 
b. I can compare the size of the solar system to the Milky Way galaxy. 
 
1.   Read page 36 
 
 
2.  Check out this picture showing the Milky Way.  If the Milky Way galaxy were 
shrunk down to the size of North America, our solar system would fit inside a 
coffee cup. 
 
 

 
http://www.astrodigital.org/astronomy/solarsystemgalaxy.html 

 
The yellow circle represents our solar system’s orbit around the Milky Way 
Galaxy.  It takes Earth 1 year to orbit the Sun. Scientists think that a galactic year 
for our solar system is between 200-250 million years.  Our solar system’s 
location is marked by the red dot near the Orion Arm.    
 



Earth Science Q1 Module 15 

Standard I:  Students will understand the scientific evidence that supports 
theories that explain how the universe and the solar system developed. 
They will compare Earth to other objects in the solar system.  
 
Objective 2:  Analyze Earth as part of the solar system, which is part of the 
Milky Way galaxy. 
 
c. I can compare the size and scale of objects within the solar system. 
 
 
1.    Read pages 32-34 
 
2.    Do this activity from the Smithsonian 
Use the fact sheet to check your work.  
Click or scan the QR code to get the fact sheet:  
 

 
http://www.smithsonianeducation.org/educators/lesson_plans/universe/smithsonian_siyc_spring2
010_materials.pdf 
3.    Place the following in order from smallest to largest: 
 
Sun 
Moon 
Earth 
The Milky Way 
Saturn 
Hubble Deep Field 
 
Moon, Earth, Saturn, Sun, Milky Way, Hubble Deep Field 
 
 
4.    Now, put the following in order from closet to earth to furthest: 
Moon 
Sun 
Saturn 
Pluto 
Pleiades 
Whirlpool Galaxy 
Hubble Deep Field 
 
Moon, Sun, Saturn, Pluto, Pleiades, Whirlpool Galaxy, Hubble Deep Field  
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5.   Last, put the following in order from youngest to oldest 
Pyramids 
Pleiades 
Stegosaurus 
Moon 
Earth 
Sun 
Hubble Deep Field 
 
Pyramids, Pleiades, Stegosaurus, Moon, Earth, Sun, Hubble Deep Field 
 
 
6.    Try out this simulation for comparing the size and scale of the universe 
Smithsonian Institution Sizing up the Universe Interactive  
http://www.smithsonianeducation.org/idealabs/universe/index.html 
 
7.    Try out this online worksheet.  You will get to decide how big your model is-
choose the RED column to measure in inches, choose the GREEN for metrics.  
Size relationships in solar system: 
http://www.exploratorium.edu/ronh/solar_system/index.html 
 
 
To fill out: 
 
8.  What diameter did you enter for your model sun? ______ student answers will 
vary because they can choose any diameter they want.  
9.  How many inches or feet away is the Earth from the sun in your sample? 
student answers will vary but it is based on the answer from number 8.  
 
10.  How many inches or feet away is Neptune from the sun in your sample? 
student answers will vary but it is based on the answer from number 8. 
 
11.  Try this online weight calculator to find out how much you weigh on other 
planets.  Weight on other planets: http://www.exploratorium.edu/ronh/weight/  
 
12.  Which of the 8 planets do you weigh the most?  Jupiter 
13.  Which of the 8 planets do you weigh the least?  Mars  
 
14.    Watch this clip 
Bill Nye on the distances of planets/Milky Way: 
http://www.youtube.com/watch?v=uleq40kjq1A 
 
Whoa right? 
 
 


