Testing Hypotheses

Dana Desonie, Ph.D.

Say Thanks to the Authors
Click http://www.ck12.org/saythanks
(No sign in required)

cK flexboo<

next generation textbooks


http://www.ck12.org/saythanks

To access a customizable version of this book, as well as other
interactive content, visit www.ck12.org

CK-12 Foundation is a non-profit organization with a mission to
reduce the cost of textbook materials for the K-12 market both
in the U.S. and worldwide. Using an open-content, web-based
collaborative model termed the FlexBook®, CK-12 intends to
pioneer the generation and distribution of high-quality educational
content that will serve both as core text as well as provide an
adaptive environment for learning, powered through the FlexBook
Platform®.

Copyright © 2012 CK-12 Foundation, www.ck12.org

The names “CK-12” and “CK12” and associated logos and the
terms “FlexBook®” and “FlexBook Platform®” (collectively
“CK-12 Marks”) are trademarks and service marks of CK-12
Foundation and are protected by federal, state, and international
laws.

Any form of reproduction of this book in any format or medium,
in whole or in sections must include the referral attribution link
http://www.ck12.org/saythanks (placed in a visible location) in
addition to the following terms.

Except as otherwise noted, all CK-12 Content (including
CK-12 Curriculum Material) is made available to Users
in accordance with the Creative Commons Attribution/Non-
Commercial/Share Alike 3.0 Unported (CC BY-NC-SA) License
(http://creativecommons.org/licenses/by-nc-sa/3.0/), as amended
and updated by Creative Commons from time to time (the “CC
License”), which is incorporated herein by this reference.

Complete terms can be found at http://www.ck12.org/terms.

Printed: July 25, 2012

flexboo<

next generation textbooks

AUTHORS
Dana Desonie, Ph.D.


http://www.ck12.org/
http://www.ck12.org/saythanks
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.ck12.org/terms

www.ck12.org Concept 1. Testing Hypotheses

CONCEPT 1

Testing Hypotheses

* Identify and explain the steps required to test a hypothesis.

How can I show that my hypothesis is wrong?

Many young scientists learn that a good scientist tries to disprove her hypothesis. This is the best way to be sure
that your hypothesis is getting a rigorous test. Why do you think established scientists tell students this? Why is it a
good idea?

Testing Hypothesis 1

How do you test a hypothesis? In this example, we will look into the scientific literature to find data in studies that
were done using scientific method.

To test Hypothesis 1 from the concept "Development of Hypotheses," we need to see if the amount of CO, gas
released by volcanoes over the past several decades has increased.

There are two ways volcanoes could account for the increase in CO;:

* There has been an increase in volcanic eruptions in that time.
* The CO; content of volcanic gases has increased over time globally.

To test the first, we look to the scientific literature and find this graph:
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Number of active volcanoes since 1960.

We see that the number of volcanic eruptions is about constant. We also learn from the scientific literature that
volcanic gas compositions have not changed over time. Different types of volcanoes have different gas compositions,
but overall the gases are the same. Another journal article states that major volcanic eruptions for the past 30 years
have caused short-term cooling, not warming!

Hypothesis 1 is wrong! Volcanic activity is not able to account for the rise in atmospheric CO,. Remember that
science is falsifiable. We can discard Hypothesis 1.

Testing Hypothesis 2

Hypothesis 2 states that the increase in atmospheric CO; is due to the increase in the amount of fossil fuels that are
being burned. We look into the scientific literature and find this graph.
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FIGURE 1.2

Global carbon dioxide emissions from
fossil fuel consumption and cement pro-
duction. The black line represents all
emission types combined, and colored
lines show emissions from individual
fossil fuels.
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Fossil fuels have added an increasing amount of carbon dioxide to the atmosphere since the beginning of the
Industrial Revolution in the mid 19th century. Hypothesis 2 is true!

Summary

* Science is falsifiable. An incorrect hypothesis is discarded.
* Carbon dioxide levels in the atmosphere are increasing due to fossil fuel burning.

Practice

Use this resource to answer the questions that follow.
http://www.youtube.com/watch?v=LjbJELjLgZg

Note: the term theory is used inaccurately in the video.

MEDIA

Click image to the left for more content.

1. How are they using the word theory in this video? What word would be more accurate for them to use in this
context?

2. What is the hypothesis they are testing?
3. How do they test the hypothesis?

4. What were their results?
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5. Is their hypothesis absolutely certainly correct? If you say, that they don’t know yet, what can they do to further
narrow down whether the hypothesis is correct?

Review

1. Think of at least one other hypothesis for why atmospheric carbon dioxide has been rising for the past several
decades. How would you test that hypothesis?

2. If your hypothesis is shown to be true, does that mean that hypothesis 2, which states that the increase in
atmospheric CO; is due to fossil fuel burning, is wrong?

3. How did having multiple working hypotheses help this investigation along?
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