
Anatomy of an 
EarthInquiry Module

The workbook serves to anchor the 
investigation by explaining the 
activity, and by guiding students 
through the process of data collec-
tion and analysis. Each investiga-
tion consists of five parts: 

The Introduction gives an over-
view of the concepts to be 
learned.
 The Quest defines the objec-
tives and launches the investi-
gation. 
The Problem grounds the 
investigation in a specific real-
world application, outlining what 
students will learn by analyzing 
the available data. 
The Approach walks students 
through the heart of the investi-
gation, asking relevant ques-
tions and directing them to the 
Web to access the online data 
when necessary. 
The Assessment asks students 
to apply the key concepts they 
have learned to other real-world 
scenarios. 

Working with the Data 

Students will need to access online 
data to accurately tackle the prob-
lem presented in each investiga-
tion. When they see a      in the 
w o r k b o o k ,  t h e y  w i l l  v i s i t  

. Using 
the unique Web access code  
located on the inside back cover of 
their workbook to log in, they will 
access the corresponding   on 
the Web. In most cases, students 
will want to access the live data 
stored at the appropriate public 
domain web site by selecting 
REMOTE DATA. If that web site 
happens to be inoperable, students 
can always access STORED 
DATA ,  which the American 
Geological Institute updates regu-
larly. 
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Abstract

During the summer of 2000, the American Geological Institute and a 
number of geoscience faculty came together with a goal in mind: to 
engage introductory-level college students with on-line geoscience 
data. Their objective was to involve students with the fundamental 
concepts of a variety of geoscience topics using the abundant real-time 
and historical data available on-line. Students would search on-line 
databases to enrich the concepts developed in class. This resource 
would be usable from semester to semester, with little to no 
maintenance required by individual instructors. AGI would provide up-
to-date instructions, and on-line utilities (plotting, numerical 
manipulation, etc.), where appropriate. Additional information, including 
glossary terms, would be at a student's finger tips, ready for exploration. 
This project became known as EarthInquiry.

Now in its third year, the EarthInquiry initiative has made significant 
progress towards its goal. With six modules published on the topics of 
flooding, minerals, earthquakes, long-term climate change, as well as 
coastal and volcanic hazards, the project touches on a range of themes 
covered in introductory geoscience course work. Each activity comes 
with a printed booklet, published by W.H. Freeman and Company 
Publishers, and a web-access code that allows students entry into the 
EarthInquiry web site, maintained by AGI. The web site provides 
detailed instructions on how to access and interpret the data that is 
necessary to complete each activity. Students use data extensively from 
the USGS, as well as from NOAA, FEMA, the Permanent Service for 
Mean Sea Level, and other organizations. Background material, 
presented at the beginning of each activity, creates a sense of relevance 
and develops interest in the topic. The activities then go on to pose a 
series of questions that allow students to gain content understanding, 
while establishing a comfort-level with the concepts and data presented. 
Finally, each activity asks students to apply some of the fundamental 
concepts and skills acquired throughout the course of the investigation. 
This predominantly multiple choice assessment is automatically 
graded, with feedback provided by the EarthInquiry web site.

Plans for future activity development will be discussed.

EarthInquiry is...

How does it work?

A series of web-based investiga-
tions in the Geosciences that:
! Utilize the abundant geological 

data available on-line
! Target the introductory college 

student

Each activity consists of a work-
book and an accompanying web 
site.

! The workbook poses questions 
and anchors the activity with 
background material.

! The web site, maintained by the 
American Geological Institute,  
gives detailed directions for 
accessing and interpreting the 
data.

!

Lead Author: 
Robert W. Ridky
U. of Maryland, College Park

n this investigation, students 
work with both real-time and his-Itorical stream flow information 

for U.S. streams. A case study of the 
1993 flooding along the Mississippi 
River is employed and a recurrence 
interval determined in order to make 
an informed judgment about the risk 
of future flooding for a Mississippi 
River town--Ste. Genevieve, 
Missouri. Students develop a first-
hand understanding of how a “fre-
quency-magnitude" approach is 
useful for analyzing the recurrence 
probability of many science, as well 
as social science, events. 

Flood damage to a road near the Oregon coast. 
Copyright © Martin Miller, University of Oregon
Image Source: http://www.earthscienceworld/imagebank

Recurrence Interval of Floods

Lead Author: 

Mary M. Poulton
U. of Arizona

tudents investigate three 
important mineral commodi-Sties: silica, copper, and gold. 

Students  discover how these min-
erals are used, how much of each 
of these minerals are consumed, 
the value of that consumption, and 
the estimate of the waste gener-
ated by consumption. Students 
gain an understanding of impor-
tant economic, social, and envi-
ronmental factors that contribute 
to the availability of these 
resources.

Aerial photo of three adjacent copper/molybdenum open pit 
mines in Arizona. Copyright © ASARCO
Image Source: http://www.earthscienceworld/imagebank

Mineral Uses and Consumption June 2002

y assessing seismic data 
from a global network of sta-Btions, students investigate 

the temporal and spatial distribu-
tions of earthquakes, interpret the 
geometric relationships of major 
plate boundaries and make an 
assessment of seismic hazards 
along an active fault zone. Real-
time and archived earthquake data 
are related to principles of plate tec-
tonics, seismic gaps and earth-
quake hazards.

Aerial view showing the 118 Freeway in Granada Hills after 
the 1994 Northridge earthquake. Copyright © CSUN
Image Source: http://www.earthscienceworld/imagebank

Earthquakes and Plate Boundaries October 2002

September 2001

Lead Authors: 
William F. Ruddiman
U. of Virginia

Jacqueline E. Huntoon
Michigan Technological Univ.

n this investigation, students 
study the natural variability of Iphenomena to gain insight into 

the complexities of determining 
whether climatic changes are natu-
ral or human-induced. The long-
term Antarctic record of two key 
greenhouse gases - methane and 
carbon dioxide - is assessed along-
side cyclic changes in insolation. 
This furthers students’ understand-
ings of natural atmospheric and cli-
matic variations that occur over 
time and the potential significance 
of more recent changes.

Collection of an ice core.
Copyright © NOAA
Image Source: http://www.earthscienceworld/imagebank

Long-term Climate Change December 2002

Lead Authors: 
Robert A. Morton
Asbury H. Sallenger, Jr.
Both at U.S. Geological Survey

evere storms and rising sea 
level are significant threats Sto coastal areas. In this 

investigation, students learn about 
the historical impacts of hurricanes 
along the Atlantic coast and the 
Gulf of Mexico. Examples of beach 
erosion that resulted from 
Hurricanes Dennis and Lili will be 
used to demonstrate some of the 
important factors that affect beach 
vulnerability. Students also learn 
that while hurricanes can change 
beach morphology very quickly, 
long-term, slow rises in sea level 
also pose a serious threat to 
coastal regions.

Hurricane Andrew, 1992.
Copyright © NASA, Visible Earth
Image Source: http://www.earthscienceworld/imagebank

Coastal Hazards: Severe Storms and Rising Seas August 2003

olcanic eruptions can be 
costly, devastating events. VIn an effort to mitigate the 

hazards associated with volca-
nism, the scientific community mon-
itors global volcanic unrest. In this 
investigation, students identify 
regions currently affected by differ-
ent types of volcanism. They also 
evaluate data from predictive tools, 
such as seismometers at Mount St. 
Helens and tiltmeters in Hawaii. 
Finally, students consider the wide-
ranging effects of volcanic gasses, 
ash, lahars, and lava on communi-
ties, ecosystems, and even cli-
mate.

Night view of Halemaumau fire pit in eruption on Kilauea.
Photo by R.S. Fiske. Copyright © U.S. Geological Survey 
Hawaii Volcanoes Observatory
Image Source: http://www.earthscienceworld/imagebank

Monitoring and Mitigating Volcanic Hazards September 2003

Lead Author: 
Tanya Furman
Pennsylvania State Univ.

Lead Authors: 
Lawrence W. Braile
Purdue University

Bruce A. Bolt Robert W. Ridky
U. of California, Berkeley U.S. Geological Survey

   Visit Poster 46-54 for more information!!

Additional On-line Resources:

For Students...
!

!

!

Supplementary Information
Glossary
Reference List

For Instructors...
! Course Registration Utility
!  On-line Answer Sheets
! Centralized entry to all EarthInquiry 

modules
! Access to student responses to on-

line questions

Modules under development:

!

!

!

!

!

Water Budgets and Drought
Urban Heat Islands
Glaciers
Water Quality
Petroleum

What people are saying...
"This is an excellent effort and a very nice example of how existing databases can 
be used for pedagogical applications. The results are first class."
-Warren D. Huff, University of Cincinnati

“This web site is a great place for interactive learning.” -Anonymous Student

Alaska icebergs and glaciers.
Photo by Bruce Molnia. Copyright © US Geological Survey
Image Source: http://www.earthscienceworld/imagebank

EarthInquiry in your classroom!

Request a complimentary copy of any (or all) EarthInquiry modules from W.H. 
Freeman and Company Publishers.

Email  or
Contact your Freeman Sales Representative, or

Have a content-related question or comment? Email 

Order one or more EarthInquiry modules through your campus bookstore:

Recurrence Interval of Floods ISBN 0-7167-4895-9
Mineral Uses and Consumption ISBN 0-7167-4948-3
Earthquakes and Plate Boundaries ISBN 0-7167-4950-5
Long-term Climate Change ISBN 0-7167-4949-1
Coastal Hazards: Severe Storms and Rising Seas ISBN 0-7167-9774-7
Monitoring and Mitigating Volcanic Hazards ISBN 0-7167-9776-3

Learn more at !

geosci@whfreeman.com,

webmaster@earthinquiry.com

http://www.earthinquiry.com
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