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Chapter 8  Earth System Evolution

Chapter Challenge
Earth/Space Science

You will now be completing a second round of 
the Engineering Design Cycle as you prepare for 
the Chapter Challenge. The goals and criteria 
remain unchanged. However, your list of Inputs 
has grown. 

Goal
Your Chapter Challenge is to 
produce a script for a three- 
to four-minute segment of 
a documentary. This script 

should also include images along with text 
that explains them. The documentary will be 
broadcast on the NASA TV channel. It will also 
be streamed over the Internet. Your script must 
examine the evolution of one planet or moon 
in our solar system and compare it to Earth’s 
evolution. It should also examine the possibility 
of life evolving on a planetary or lunar system 
beyond Earth. Review the Goal as a class to 
make sure that you are following all the criteria 
and constraints.

Inputs
You now have additional 
information to help address 
the topics you will need to 
include in your script. You have 

completed all the sections of this chapter and 
learned the content you need to complete your 
challenge. This is part of the Inputs phase of the 
Engineering Design Cycle. Your group needs to 
apply these concepts to develop your script. You 
also have additional Inputs from the Feedback 
you received following your Mini-Challenge 
presentation.
Section 1 You examined maps of Earth’s geologic 
provinces and their ages. You looked for clues 
about the history of the crust. Next, you looked 
at the geology of the rocks that underlie the 
North American continent. This helped you to 
understand its geologic development.
Section 2 You designed an experiment that 
collected a gas dissolved in a liquid. This 
modeled the process of outgassing. In this 
process, gases emanate from Earth’s interior 
during volcanic eruptions. 
Section 3 You considered the chemosynthesis 
hypothesis for how life emerged on Earth. You 
then observed coacervates. This helped you to 
understand how life may have formed from 
proto-cells. Next, you examined stromatolites, 
Earth’s oldest evidence of life on Earth. 
Section 4 You investigated how iron oxides 
form. You did this by immersing iron in water. 
You then explored banded iron formations. 
You examined the evidence they provide about 
changes in the volume of iron and oxygen in the 
global ocean and the atmosphere.
Section 5 You created a model of the geologic 
time scale. You did this by using major events 
that have occurred through geologic time. You 
looked at the geologic time scale developed 
by scientists and compared it to your own 
scales. You also modeled radioactive decay 
to understand how scientists determine the 
absolute age of a rock. 
Section 6 You ran a model that showed 
fossilization. You used plaster and a mollusk 
shell to make your model. You examined 
the different levels of the ecosystem in your 
community. You identified which organisms 
are more or less likely to be preserved in the 
fossil record. 
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Section 7 You ran a model that examined how a 
population of moths adapts to a change in their 
environment. You then examined a sample of 
hypothetical fossils and changes in their body 
forms. Using the samples, you developed a time 
sequence for a group of fossils of unknown age.
Section 8 You explored the major biomes of 
North America using images. You then decided 
in which biome your own community is found. 
Then, you compared this biome to the other 
North American biomes. 
Section 9 You gathered data about the 
paleoclimate before and after the Mesozoic–
Cenozoic boundary event. You also searched 
for fossil evidence. You used this to understand 
how climate change can cause species to become 
extinct. You then compared photographs of 
skulls of organisms from before and after the 
boundary event. This helped you to find clues 
about which species survive.

Process
In the Process phase, you need 
to decide what information 
you have that you will use to 
meet the Goal. Decide which 

topics you want to cover in your script. As 
you plan your script, make sure you explain 
the evolution of the Earth system. Be sure to 
explain the evolution of your planetary or lunar 
system as well. Your script should also describe 
how they are similar or different in evolution. 
Finally, your script should examine life and the 
possibility of a different evolutionary pathway 
on another planet or moon. 
Meet with your group and decide which area of 
your Chapter Challenge could be strengthened 
with more information. Be sure that the 
images you include in your script are easy to 
understand. They should help to illustrate your 
information. You may even decide to create an 
actual video documentary based on your script.

Outputs
Your script is your design-cycle 
Output. Try to create a product 
that is engaging and interesting 
as well as informative. Your 

script should discuss the evolution of the Earth 
system as well as the evolution of your planet or 
your moon. It should provide a comparison of 
the two, and consider the possibility of life on 
another planet or moon. Make sure that your 
facts are correct and that the information you 
present addresses the Earth/Space Science You 
Learned at the end of the chapter. Present your 
script to the class and your teacher.

Feedback
Your classmates will give you 
Feedback on the accuracy and 
overall appeal of your script. 
This will be based on the 

criteria of the Chapter Challenge. Your class 
may act as NASA TV channel representatives. 
They can decide whether or not your script 
presents an engaging segment of a documentary 
on the evolution of planetary and lunar systems. 
This Feedback will likely become part of your 
grade. It could also be useful for additional 
project revisions. No design is perfect. There is 
always room for optimization or improvement, 
no matter how slight. From your experience 
with the Mini-Challenge, you should see how 
you could continuously refine and improve 
almost any idea.
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