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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. Here are some Inputs you will need 
to address based on the last half of the chapter:
• What are the current uses and consumption 

rates of mineral and water resources in your 
community?

• How will the need for mineral and water 
resources change if the population of your 
community increases by 20 percent?

• Will your community be able to meet these 
needs? At what costs?

• What solutions or alternatives exist that may 
help to avoid potential shortages?

Goal
Your Chapter Challenge is to 
write a report that addresses 
the impact of an increase in the 
population of your community 

on the consumption and supply of natural 
resources. To increase public awareness of the 
importance of your report, you will also design 
an advertising campaign. Remember, there may 
be different viewpoints. However, make sure 
your facts and concepts are accurate and correct. 
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 report. 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 
report. You also have additional Inputs from 
the Feedback you received following your 
Mini-Challenge presentation.
Section 1 You examined the major energy 
sources used to produce electricity in your state. 
You also examined major sources used in the 
United States and in other countries around the 
world. You saw that fossil fuels supply about 
70 percent of the energy sources for electricity 
in the United States.
Section 2 You investigated the distribution, 
production, and consumption of coal in the 
United States. You examined different types of 
coal. You also learned how coal is formed. 
Section 3 You investigated the distribution, 
production, and consumption of petroleum and 
natural gas in the United States. You learned 
about the origin of petroleum and natural gas. 
You also considered the factors that control
the volume and rate of production in oil and
gas fields.
Section 4 You examined some of the 
environmental impacts of using fossil fuels. 
This included acid rain and damage from oil 
spills. You considered the role of fossil fuels 
in the carbon cycle. 
Section 5 You considered the ways in which 
renewable energy resources reduce consumption 
of nonrenewable resources. You looked at 
methods for harnessing solar and wind energy 
to produce heat and electricity.
Section 6 You identified the mineral resources 
and commodities of the United States. You 
learned how mineral resources are formed and 
how they are distributed. You also examined 
exploration techniques for finding mineral 
resources. 
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Section 7 You examined methods for removing 
minerals from the ground. You also learned 
about the benefits and drawbacks to mineral 
exploration and mining. 
Section 8 You created physical models of 
surface-water and groundwater supply systems. 
You looked at the factors which can affect the 
supply and demand of a water system. You also 
examined ways in which the supply of water to 
a community can be increased. 
Section 9 You determined the ways in which 
water is used in your school and county. 
You examined types of water use, including 
consumptive and nonconsumptive uses. You 
learned how water conservation can increase 
the water supply of a community.

Section 10 You identified and described the 
ways that human activity affects surface-water 
and groundwater quality. You also examined 
several ways in which water can be treated to 
remove pollutants.

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

you want to cover in your report. As you plan 
your report, make sure you explain the current 
uses and consumption rates of energy, mineral, 
and water resources in your community. You 
should also describe how the need for these 
resources will change if the population increases 
by 20 percent. Also, explain whether or not your 
community will be able to meet these needs, 
and at what costs. Finally, your report should 
provide solutions or alternatives. These should 
aim to help avoid shortages of natural resources 
that may occur with an increase in demand.
Next, you need to plan your advertisement 
campaign. You will need to decide which 
concepts from your report you want to include 
in the ads. You may wish to concentrate on 
current uses and the importance of energy 
resources in people’s live. Perhaps you might 
want to emphasize what could happen if 
resources ran out. You could also build a 

campaign on energy conservation. Keep in mind 
that there may be differences in opinion among 
group members. Work together cooperatively to 
find a solution that everyone agrees upon.
Meet with your team and decide which area of 
your Chapter Challenge could be strengthened 
with more information. Consider using graphs, 
charts, pictures, diagrams or maps to make 
your information easy to understand. You might 
decide to use an audio recording or short video 
for some aspects of your Chapter Challenge. 
You could also use an animation. 

Outputs
Your report and ad campaign 
are your design-cycle Outputs. 
Try to create a product that 
is engaging and interesting as 

well as informative. You are to provide your 
community leaders with a plan that addresses 
the impact of an increase in population on the 
consumption and supply of natural resources. 
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 report to the class 
and your teacher.

Feedback
Your classmates will give you 
Feedback on the accuracy 
and overall appeal of your 
report and ad campaign. This 

will be based on the criteria of the Chapter 
Challenge. Your class may act as the leaders 
of your community. They can decide whether 
or not your report presents an effective plan 
that addresses the impact of an increase in 
population on the consumption and supply of 
natural resources. 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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