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INTERNET RESOURCES for MATH AND SCIENCE EDUCATORS  
 
 

 
 
(1) Bookmarks for Science and Math Resources on the Web:  Develop a set of web 

bookmarks for sites that are useful to you in the teaching your specialization within 
mathematics or science. 

• Paste your bookmarks as active links in the appropriate folders on the newgroup.  In 
the message section, include a brief description of the resource  

• Include screen shots of your contributions to the newsgroup here. 
 

 
 
http://hyper.vcsun.org/HyperNews/nherr/get/sed646f05/12.html 
 
 
(2) Science and Math Software on the Internet.  Download mathematics and science 

software directly onto your disk.  Eject your disk before attempting to run any of the 
software.  Re-insert the disk and allow the virus checking program to scan it for 
viruses.  

• Paste your bookmarks as active links in the appropriate folders on the newgroup.  In 
the message section, include a brief description of the software  

• Include screen shots of your contributions to the newsgroup here. 
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Newsgroup Posting: 
 

 
 
Crystalmaker1 
Crystalmaker 6.3.2 for  Mac OS X/ 5.1.3 Classic 
Crystal Maker Software Demo (499) 
This program allows you to build, display and manipulate all kinds of crystal and 
molecular structures with real-time photo-realistic graphics and out-of-the-screen 3D 
stereo display. CrystalMaker's flexible input and output capabilities include support for 
major structural database formats including PDB, CIF, ICSD and FDAT, plus export of 
ultra-high resolution graphics, QuickTime movies and QTVR objects. 
Screen tools allow you to measure and manipulate structures in real time. You can even 
create defects or place new molecules into existing structures. This is complemented by 
automatic bond and polyhedral generation, plus the ability to output tables of bond 
distances and angles. 
 
Website: 
http://www.tucows.com/preview/205434 
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MacAstromic2 
MacAstronomica 2.0.2 OS X/Classic 
Shareware 
MacAstronomica lets you see the stars and planets that are visible to the naked eye 
from any point on Earth, at any time. It also lets you see galaxies, nebulas, shooting 
stars, the Milky Way and much more. 
You can print out the maps and use them outside without additional equipment. 
MacAstronomica also lets you see the planets in their orbits at any date. 
MacAstronomica lets you save your observations to disk, export them as pictures, and 
even use them in other applications.  
Website:  
http://www.tucows.com/preview/205444 
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(3) Science & Math Lesson Plans and State Content Standards: (a) Identify one of the 

California State Content Standards that you wish to teach in your math or science 
class. Paste the standard in the space below.  (b)  On the Internet, find a set of math 
or science lesson plans that you can be used to teach to this standard.  Paste the 
lesson plans below with a brief description of how they may be used to meet the 
standards.  

(a) High School Earth Science 
Dynamic Earth Processes ��3. Plate tectonics operating over geologic time has changed 
the patterns of land, sea, and mountains on Earth's surface. As a basis for 
understanding this concept: 

a.   Students know features of the ocean floor (magnetic patterns, age, and sea floor 
topography) provide evidence of plate tectonics. 

b.   Students know the principal structures that form at the three different kinds  
of plate boundaries. 

c.   Students know how to explain the properties of rocks based on the physical and  
chemical conditions in which they formed, including plate tectonic processes. 

d.   Students know why and how earthquakes occur and the scales used to measure  
their intensity and magnitude. 

e.   Students know there are two kinds of volcanoes: one kind with violent eruptions  
producing steep slopes and the other kind with voluminous lava flows producing  
gentle slopes. 
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f. * Students know the explanation for the location and properties of volcanoes that  
are due to hot spots and the explanation for those that are due to subduction. 

(b)  
Earthquake Lesson Plan Monroe Schools Grades 8-12 
http://www.monroe.k12.la.us/mcs/hot_list/professional/mcs_lp/earthquakes
.html 
 
TITLE OF LESSON: Earthquakes 
(This lesson was originally created in 1995 for the Louisiana Networking 
Infrastructure In Education (LANIE) project and updated and modified in 1999 by 
the MCS Challenge project.) 
 
PARISH: Monroe City Schools 
 
SUBJECT AREA: Earth Science, Geology 
 
GRADE LEVEL: 6-12 
 
TOPICS: Collecting and analyzing information, compiling and charting data, 
summarizing information, and oral reporting. 
 
PURPOSE: To gain information about earthquakes that have already occurred 
and to learn about the next possible earthquake. To compare data obtained as to 
frequency and intensity. To compile data and give oral report. 
 
MATERIALS: Internet access, oral presentation rubric, data sheet for recording 
information, maps 
 
TIME FRAME: 1-2 days. 
 
PROCEDURE: 
 
Prior to the lesson, students may wish to review basic information on Earthquake 
Topics <http://scign.jpl.nasa.gov/learn/eq.htm>. 
 
1. Access NEIC: Current Earthquake Information 
<http://wwwneic.cr.usgs.gov/current_seismicity.shtml>. 
 
2. Using the data sheet, record the information on the five most recent 
earthquakes in the United States. 
 
From the data collected, answer the following questions: 
 
a. What is the magnitude of the largest quake? 
 
b. Did any of the earthquakes occur in the same area at approximately the same 
time (within a few days of one another)? If so, what do you think this pattern 
means? 
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Bonus: Has an earthquake ever occurred in Louisiana? If yes, when, where and 
what was the magnitude? If no, what is the closest to Louisiana an earthquake 
has occurred and when was it? 
 
Answers can also be discussed as a large group activity. 
 
3. Access Earthquake Hazards and Preparedness 
<http://quake.wr.usgs.gov/hazprep/>. 
 
a) Where and when is the next big quake predicted to occur?  
b) How do you prepare your home for earthquakes?  
c) Why is a major earthquake highly likely?  
 
4. Access the Amazing Picture Machine <http://www.ncrtec.org/picture.htm> and 
search the database for pictures of earthquake damage. 
 
5. Break into small groups, compile data, and give oral reports. 
 
EXPLORATIONS AND EXTENSIONS: 
 
1. What are the chances of earthquakes occurring near your city? 
2. Do you think you should buy earthquake insurance based on your data? Do 
you really need it? 
3. Do you think your school should have an earthquake safety plan and 
procedures? 
4. Write some recommendations for safety procedures if your school was in a 
high risk area for earthquakes. 
5. Research how engineers and architects are affected by the risk of earthquakes 
in areas such as Los Angeles and San Francisco. 
6. Have students take the online Earthquake Quiz and/or complete the online 
Earthquake Crossword Puzzle as a culminating activities. 
EVALUATION TOOLS/OPPORTUNITIES: 
 
Process: Evaluate the oral presentation using the Oral Presentation Rubric. 
 
Products: Computer printouts, completed data sheet. 
 
Summative: Graded products, peer critiques of small group sharing sessions 
using the Team Work Rubric. 
 
LOUISIANA CONTENT STANDARDS CONNECTIONS: ESS-M-A1(1), ESS-M-
A2 (1), ESS-M-A3 (2, 3, 4), ESS-H-B1 (1-4), ESS-H-B2 (1-4) 
 
OTHER INTERNET SITES OF INTEREST RELATED TO THIS TOPIC: 
 
 
ABAG Earthquake Maps and Information  
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http://www.abag.ca.gov/bayarea/eqmaps/eqmaps.html  
   
Understanding Earthquakes  
http://www.crustal.ucsb.edu/ics/understanding/  
   
A Whole Lotta Shakin'  
http://www.exploratorium.edu/learning_studio/shake_table/  
   
American Red Cross  
http://www.redcross.org  
   
Disaster Connection  
http://www.itn.is/~gro/disaster  
   
FEMA Disaster  
http://www.fema.gov/kids  
   
United States Geological Survey  
http://quake.wr.usgs.gov  
   
Central U.S. Earthquake Consortium  
http://gandalf.ceri.memphis.edu/~cusec/index.html  
 
 
Plate tectonics lesson – clickable map to the info below, plus animations 
http://www.extremescience.com/PlateTectonicsmap.htm 
 
Plate Tectonics  
 
A spreading boundary is where the tectonic plates are separating. Some 
spreading boundaries are places where the crust is sinking downward as it is 
stretched thin - like in the East Rift Valley of Africa, where the Dead Sea is 
located (see Figure 1). As you can see in the above map, many of the spreading 
boundaries are located deep in the ocean on the sea floor. These are places 
where volcanic activity is at a premium because the crust is being torn open (as 
in splitting and cracking, like an egg breaking open). New crust is forming when 
molten lava from deep down oozes out of the cracks where the plates are coming 
apart (see Figure 2). Long chains of undersea mounts (the world's longest is the 
mid-Atlantic Ocean Ridge) and volcanic islands typically characterize these type 
of plate margins 
 
A converging boundary is the opposite of a spreading boundary. Typically you 
will see a converging boundary on a tectonic plate that is on the opposite side of 
a spreading boundary - of course! As a plate moves in one direction it collides 
with the adjacent plate on its "front" end, while the trailing end of the plate is 
being pulled and stretched (spreading) from the plate on the other end. For 
example, look at the Pacific plate. The entire plate is moving north and westward 
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(up and to the left) as the top edge converges with the North American and 
European plates. You can see the left side of the Pacific plate is converging with 
the Indian plate. Then if you look at the bottom and right edges of the plate you 
can see it's spreading apart from the Antarctic and Nazca plates.  
Hot Spots 
Sometimes you'll see volcanic activity at converging boundaries where plates are 
crashing into each other. When one plate (usually the lighter continental crust) 
rides up over the top of the other it's called a subduction zone - because one 
plate margin is being subducted under the other (see figure 3). 
 
A good example of this type of plate margin is where the Nazca and South 
American plates are crashing into each other. The lighter continental South 
American plate is riding up over the heavier oceanic Nazca plate. Deep down 
where the leading edge of the Nazca plate is diving down under the South 
American plate it's making contact with the molten magma of the earth's mantle. 
This melts the Nazca plate margin sending magma chambers rising to the 
surface where they sometimes break through in volcanic eruptions. The long 
cordillera, or chord-like chain of volcanic mountains known as the Andes, are a 
result of the rumpling of the South American plate where the Nazca plate crashes 
into it, AND the volcanoes that have formed from the melting Nazca plate margin 
deep down. 
 
In other converging boundaries, there is no volcanic activity because the tectonic 
plates are both continental plates, weighing the same. No subduction happens 
along these margins, just massive deformation of the edges of the plates. A good 
example of this is the Himalayan Mountains where the European and Indian 
plates meet. The two plates have continued ramming into each other, causing 
the crust to buckle, wrinkle, and uplift into the highest mountain range on earth. 
 
The few transverse boundaries you see on the above map are places where the 
two plates are just sliding past each other, like two ships passing on the water 
(see Figure 5). In many of these boundaries there is a lot of tension and strain 
where the two plates are sliding and scraping past each other. The resulting 
strain from the sliding action of the plates causes cracks in the crust called faults. 
As the larger plates move past each other some chunks of crust and overlying 
rock are broken into fault blocks. When there is a big enough movement along 
the cracks or faults in the earth's crust we feel it in the form of earthquakes. 
 
One of the most famous faults in the world is the San Andreas fault, which runs 
along the west coast of California. It's famous for generating many of the larger 
quakes in California, including the world-renowned San Francisco earthquake of 
1906. Funny thing is, the 1906 earthquake itself didn't do nearly as much 
damage as the fires that burned the city afterwards - all the water mains had 
burst and broken during the 'quake so there was no water to put out the fires! 
 
If you like this page, you'll also like these: 
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Greatest Volcano | Greatest Earthquake | Deepest place in the Ocean 
Plate Tectonics and the Subduction Zone  
 
So how come the Challenger Deep is so deep? Well, the earth's crust isn't one 
solid piece of rock, it's really pretty thin, like the shell of an egg is compared to 
the size of the egg. In fact, it's made up of huge plates of thin crust that "float" on 
the molten rock of the earth's mantle. While floating around on the mantle the 
edges of these plates slide past each other, bump into each other, and 
sometimes even crash. The oceanic crust is much heavier than the continental 
crust so when the plates crash into each other, the oceanic plate plunges 
downward toward the molten mantle, while the lighter, continental plate rides up 
over the top. The forces driving the two plates together are really intense so the 
underlying oceanic plate (the subducted plate) creates a trench where it drags 
the edge of the continental crust down as it descends underneath (check out the 
picture at left). 
 
This is what's happening on the bottom of the Pacific Ocean off the Marianas 
islands. The really deep part of the ocean is in the bottom of the trench created 
by the subducting ocean crust. 
 
So, How Do They Know?  
 
 
In 1984 the Japanese sent a highly specialized survey vessel out the the 
Marianas Trench and collected some data using a piece of equipment called a 
narrow, multi-beam echo sounder.  
 
What an echo sounder does is send high frequency sound waves (that the 
human ear can't hear) through the water down to the ocean bottom. Sound 
waves will travel through water, even faster than they travel through the air, and 
bounce off solid objects, such as the ocean bottom. The echo sounder measures 
precisely how long it takes for the sound waves to be returned to the surface and 
determines the depth based on the rate of return. These soundings are plotted 
on a graph by a computer to make an "echo map" of the ocean bottom.  
 
 
Chile earthquake 
 
Deep Rumblings  
 
So what caused the earthquake? Whenever an earthquake of any size happens 
anywhere in the world the same basic thing happens; the ground along either 
side of a fault (a fracture or crack in the ground) moves.  
Sometimes faults are just cracks in the earth caused by buckling and stress from 
the movement of the tectonic plates and sometimes the faults are plate 
boundaries (where the edges of the tectonic plates meet) See the page on 
Ocean's Deep for more information. The subduction (downward movement) of 
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the Nazca plate under the the South American continent is what caused the 
major quake back in 1960 (see the page on Plate Tectonics). In fact, the Nazca 
plate continues to dive down below the continent and it's this constant slow 
movement (with some occasional rapid shifts leading to big jolts) that creates 
earthquakes throughout that region.  
 
Chile has seen many earthquakes both before the 1960 record-setting temblor 
and after. Two very large contenders have happened on March 3, 1985, and 
another on July 30, 1995. These earthquakes both had a magnitude of about 8. 
Chilean earthquakes are not rare nor are they small. Large earthquakes in Chile 
seem, through history, to occur about every 25 to 100 years. They'll continue as 
long as the Pacific plate continues subducting. 
 
Need more earth science information? Read about the geologic history of earth. 
 
See the World Record Index to see all the records featured on Extreme Science. 
 
Himalayas 
 
What caused the sea floor to be pushed up toward the sky was the result of the 
action of plate tectonics. The theory of plate tectonics was developed about thirty 
years ago by scientists who discovered that the earth's crust is made up of many 
"plates" which are constantly moving around. They are still moving around, even 
today, but the speeds at which they move are REALLY SLOW. In human terms 
the movement can't even be seen, but it can be felt occasionally when we have 
earthquakes. Earthquakes happen when plate margins (edges) move past, or 
bump into each other. In the case of the Himalayan mountains, the continent of 
India is part of a plate that "crashed" into southwest Asia, but it didn't stop when it 
hit. It continued to push northward, crushing and rumpling the earth's crust, 
resulting in the mountains we see today. If you go back to the map of the 
Himalayas, you can see that the mountains look kind of like a rumpled blanket. 
India is still pushing northward today, raising the Himalayas even higher! 
 
Need more earth science information? Read about the geologic history of earth. 
How Do They Know?  
 
Scientists know this because they've been measuring the increasing height of the 
mountains. There have also been a lot of earthquakes recorded down deep in 
the mountains, which indicates continuing movement. The Himalayas are 
growing, but only about an inch a year. That's not very much in human terms, but 
imagine how much that would be over millions of years! You may be thinking, 
"That would have been kinda cool to be here on earth 40 million years ago to be 
able to watch the Himalayas forming". You would have been really bored, 
though. The movement that took many millions of years to form the mountain 
range is still taking place today, and I doubt you would stake out a camp at the 
foot of the mountains just to watch them grow. You'd be waiting a LONG TIME.  
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Read about the Biggest Mountain | Coldest Place | Lowest Elevation 
 
Middle School Earth Science 

Lesson for 1a, 1c, 1f 
http://www.ports.parks.ca.gov/?page_id=23554 
 
Plate Tectonics and Earth's Structure��1. Plate tectonics accounts for important features 
of Earth's surface and major geologic events. As a basis for understanding this 
concept: 

a. Students know evidence of plate tectonics is derived from the fit of the continents;  
the location of earthquakes, volcanoes, and midocean ridges; and the distribution of  
fossils, rock types, and ancient climatic zones. 

b. Students know Earth is composed of several layers: a cold, brittle lithosphere; a hot,  
convecting mantle; and a dense, metallic core. 

c. Students know lithospheric plates the size of continents and oceans move at rates of  
centimeters per year in response to movements in the mantle. 

d. Students know that earthquakes are sudden motions along breaks in the crust called  
faults and that volcanoes and fissures are locations where magma reaches the surface. 

e. Students know major geologic events, such as earthquakes, volcanic eruptions, and  
mountain building, result from plate motions. 

f. Students know how to explain major features of California geology (including  
mountains, faults, volcanoes) in terms of plate tectonics. 

g. Students know how to determine the epicenter of an earthquake and know that the  
effects of an earthquake on any region vary, depending on the size of the earthquake,  
the distance of the region from the epicenter, the local geology, and the type of 
construction in the region. 

  

 
(4) Science & Math Video Resources:  Obtain a science or mathematics video and 

download the accompanying teacher or student study guide.  Conduct a lesson in 
your class using a portion and accompanying study guide.  Describe how you 
integrated the study guide and video clips in your lesson. 

 
 
Video:   
Nova Video Hawaii Born of Fire 
 
Study guide for Video: 
 
Hawaii Born of Fire 
 
Program Overview 
Volcanic eruptions are one type of phenomena that have shaped the Earth over the past four 
billion years. For years scientists have studied volcanoes, gathering important data about the 
dates and locations of eruptions and observing the dust and lava that are produced. However, 
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there is still much to learn about how volcanoes erupt and how life develops on the land formed 
by the lava.  

This episode of NOVA follows scientists who are studying the history of the volcanic islands of 
Hawaii and the special adaptations of plant and animal life that have developed there.  
Viewing Ideas 
 
Before Watching  

1. Before showing the video, ask students what they know about volcanoes. What famous 
volcanic eruptions have they heard of? What types of material comes out of a volcano 
when it erupts? Ask students to describe their ideas about how a volcano erupts by 
making a sketch or diagram. As they watch the program, have the students look for 
information that confirms or challenges their ideas about volcanoes. 

2. Ask students to estimate how many Hawaiian islands there are. Then show them a map 
that depicts the entire chain of Hawaiian islands. 

3. The geologists and volcanologists in this program are studying the oldest and youngest 
volcanoes still erupting on the island of Hawaii. How do students think this island chain 
was created? Why are the older islands submerged under the ocean? What might be 
some of the similarities and differences between the oldest and youngest Hawaiian 
volcanoes? Encourage students to listen for comparisons among the volcanoes as they 
watch the program. 

After Watching  

1. Ask students to describe some of the similarities and differences among the volcanoes 
Mauna Loa, Kilauea, and Loihi. What theories about volcanoes were supported by the 
scientists' study? How did the scientists interpret evidence to support their theories? 
What else do scientists hope to prove by studying Loihi? In addition to the studies 
presented in the program, what else do students think would be interesting to learn from 
studies of these three volcanoes? To expand this discussion, have the students research 
some of the Hawaiian volcanoes, other volcanoes in the world, or other aspects of plate 
tectonics. 

Classroom Activity 

Objective 
To explore environmental factors involved in evolution of plant and animal life on Hawaiian 
volcanic islands. 

Materials 

Copy of "Evolution in Isolation" student handout (PDF or HTML) 

Procedure 

1. This program introduces scientific research about the evolution of some unique insect 
species on the island of Hawaii. Ask the students to list some characteristics that might 
be necessary for insects to survive in an environment with frequent volcanic eruptions. 

2. Photocopy and distribute the "Evolution in Isolation" student handout. As the students 
watch the program, ask them to list the environmental factors that scientists believe 
caused certain species to evolve, how these species evolved, and the results of each 
evolutionary change. 
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3. After watching discuss the data that students recorded on the "Evolution in Isolation" 
student handout. Were any students surprised by the factors that scientists believe 
caused changes in the insects? Do students agree with the scientists' interpretations? 
Why or why not? What other factors do students believe may have influenced these 
evolutionary changes? Point out to students that many other types of animals and plants 
have also developed into unique forms on the Hawaiian islands. 

4. To extend this activity, assign a research project for students to find out about the 
evolution of other living things in Hawaii or other isolated or extreme ecosystems. 

Activity Answer 

After completing this activity, students should understand the process of developing a hypothesis 
based on data, then conducting research to support that hypothesis. They should recognize that 
the entomologists in this program studied particular species over many generations to identify 
evolutionary changes that occurred in response to the species' environment. In addition, they 
should understand the evolutionary process and how it applies to the species presented in the 
program.  

Specifically, they should note the following observations about each species:  

The caterpillar became carnivorous; as a result there are now at least 18 species of carnivorous 
caterpillars on the Hawaiian islands.  

The female drosophila fly's behavior changed because the population was isolated, which 
reduced the number of mates.  

The cricket's legs became long and spindly to enable it to crawl; it developed acute senses of 
hearing and smell to compensate for vision loss; and its antennae became long to enable it to feel 
its way through the darkness. As a result of these changes, the cricket population was able to 
survive and travel in the caves created by volcanoes.  

After learning about these species, the students should also understand that relatively small 
populations of plant and animal species that thrive in completely isolated environments often 
evolve into variations that are very different from related species that develop in more diverse 
environments. 

Hawaii Born of Fire   Student Handout 

 

Evolution in Isolation 

In this program, entomologists (scientists who study insects) have discovered 
many unique insect species that thrive in the environmental conditions created by 
volcanoes. Most of these species have adapted to their environment over a long 
period of evolution. As you watch Hawaii Born of Fire, fill in the missing data on 
the chart below. 

  



Internet Resources - 14 

 
 
 
© WGBH Educational Foundation  

 

Student Interactive Website: 

http://www.pbs.org/wgbh/nova/hawaiiactivity/index.html 
Related NOVA Resources 
The following resources from the companion Web site accompany this program:  

Island Creatures 
Read what allows the Hawaiian Islands to give rise to so many species, how 1,000 species of 
flies have descended from one ancestor, what allows the flies to co-exist, and more in this 
interview with a biologist. (Grades 6-8, 9-12)  

Hot Lava 
In this interview with a geologist, find out the difference between lava and magma, what it's like to 
be next to a volcano, what a mantle looks like and how hot it is, and more. (Grades 3-5, 6-8, 9-12)  

Lava Samplers 
A geologist answers questions about where lava comes from, how to measure its temperature, 
whether sampling it is dangerous, and more. (Grades 6-8, 9-12)  

Dating Lava 
Read how scientists use charcoal to date lava flows, the impact of lava flows on forest ecology, 
what happens to an environment after an eruption, and more in this interview with a geologist. 
(Grades 6-8, 9-12)  

Hot Rocks 
Find out the differences between two types of rock—pumice and granite—and discover the 
properties that allow one to float while the other one sinks. (Grades 3-5, 6-8)  
 
Lesson: How integrate video clips and study guide. 
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This video would integrate well with discussion of plate tectonics, hot spots, and new 
land formation through volcanic activity. We can look for other examples around the 
globe for similar volcanic islands. 
 
 
(5) Literature Search:  Use an electronic library resource such as ERIC to locate articles 

that deal with the teaching of a specific concept in your discipline (for example, 
"ecology is too broad", while "greenhouse effect" is sufficiently specific. (A)  
Identify the concept, and (b) include a printout of the abstracts of THREE or more 
articles. 

 
Concept: 
Ocean Currents 
 
Abstract of article 1: 
 
This booklet, one of a series developed by the Frederick County Board of Education, Frederick, 
Maryland, provides an instruction module for an individualized or flexible approach to 7th, 8th, 
and 9th grade science teaching. Subjects and activities in this series of booklets are designed to 
supplement a basic curriculum or to form a total curriculum, and relate to practical process 
oriented science instruction rather than theory or module building. Included in each booklet is a 
student section with an introduction, performance objectives, and science activities which can be 
performed individually or as a class, and a teacher section containing notes on the science 
activities, resource lists, and references. This booklet introduces pupils to the study of ocean 
currents and their effects. The estimated time to complete the activities in this module is two 
weeks. (SL) 
 
 

3. Ocean Currents. [Aids to Individualize the Teaching of Science, Mini-Course Units 
for Grades 7, 8, and 9.]       

ERIC #: ED130907 Publication 
Date: 

1973-00-00 

Author: Fradiska, John Publication 
Type: 

Guides - General  

Journal/Source 
Name: 

N/A Journal 
Citation: 

N/A 

Peer 
Reviewed: 

   

Descriptors: 
Earth Science; Individualized Instruction; Instructional Materials; Junior High School Students; 
Minicourses; Oceanography; Process Education; Science Education; Science Materials; 
Secondary Education; Secondary School Science  

Abstract: 
This booklet, one of a series developed by the Frederick County Board of Education, Frederick, 
Maryland, provides an instruction module for an individualized or flexible approach to 7th, 8th, 
and 9th grade science teaching. Subjects and activities in this series of booklets are designed to 
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supplement a basic curriculum or to form a total curriculum, and relate to practical process 
oriented scienc... 

 
 
 
Abstract of article 2: 
 
This issue of "Art to Zoo" focuses on weather and climate and is tied to the traveling exhibition 
Ocean Planet from the Smithsonian's National Museum of Natural History. The lessons 
encourage students to think about the profound influence the oceans have on planetary climate 
and life on earth. Sections of the lesson plan include: (1) "Ocean Currents - Going with the Flow"; 
(2) "Coastal Climates, Inland Climates"; (3) "Getting There - Ocean Currents and Navigation"; 
and (4) "El Nino - An Ocean Child." Worksheets, and a resources list conclude the unit. Lessons 
are designed for grades 4-8 and address science, geography, and social studies. (EH) 
 
 

4. Tomorrow's Forecast: Oceans and Weather.       

ERIC #: ED422210 Publication 
Date: 

1995-10-00 

Author: Smigielski, Alan Publication 
Type: 

Collected Works - Serials; 
Guides - Non-Classroom  

Journal/Source 
Name: 

Art to Zoo: Teaching With the 
Power of Objects 

Journal 
Citation: 

Sep-Oct 1995 

Peer 
Reviewed: 

   

Descriptors: 
Climate; Climate Change; Elementary Secondary Education; Environmental Influences; 
Instructional Materials; Interdisciplinary Approach; Multicultural Education; Museums; 
Oceanography; Physical Geography; Prediction; Social Studies; Weather  

Abstract: 
This issue of "Art to Zoo" focuses on weather and climate and is tied to the traveling exhibition 
Ocean Planet from the Smithsonian's National Museum of Natural History. The lessons 
encourage students to think about the profound influence the oceans have on planetary climate 
and life on earth. Sections of the lesson plan include: (1) "Ocean Currents - Going with the Flow"; 
(2) "Coastal Climates, ... 

 
 
 
Abstract of article 3: 
 
This teacher's guide attempts to answer questions such as: What causes ocean currents? What 
impact do they have on Earth's environment? and How have they influenced human history? 
Seven innovative activities are provided in which students can gain fascinating insights into the 
earth as the ocean planet. Activities focus on how wind, temperature, salinity, and density set 
water into motion. An "in-depth" investigation of the key physical science concept of density in 
which students model how pollution dumped in one location can spread throughout the ocean is 
also included. Learning is placed in a real-world context as students predict and analyze routes 
taken by shipwrecked sailors, the 1990 Nike shoe spill, the raft Kon Tiki, and other voyages. In 
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the seventh activity, "Message in a Bottle," students create stories to show what they have 
learned over the course of the unit. (ASK) 
 
 

5. Ocean Currents: Marine Science Activities for Grades 5-8. Teacher's Guide.       

ERIC #: ED456046 Publication 
Date: 

2001-00-00 

Author: Halversen, Catherine; Beals, 
Kevin; Strang, Craig 

Publication 
Type: 

Books; Guides - Non-
Classroom  

Journal/Source 
Name: 

N/A Journal 
Citation: 

N/A 

Peer 
Reviewed: 

   

Descriptors: 
Elementary Education; Elementary School Science; Environmental Influences; Middle Schools; 
Oceanography; Science Activities; Science Instruction; Scientific Concepts; Teaching Methods; 
Water Pollution  

Abstract: 
This teacher's guide attempts to answer questions such as: What causes ocean currents? What 
impact do they have on Earth's environment? and How have they influenced human history? 
Seven innovative activities are provided in which students can gain fascinating insights into the 
earth as the ocean planet. Activities focus on how wind, temperature, salinity, and density set 
water into motion. An "in... 

Abstract of article 4: 

2. Using Winds and Ocean Currents in Teaching Human Movement.       

ERIC #: EJ419219 Publication 
Date: 

1990-00-00 

Author: Brierley, John Publication 
Type: 

Journal Articles; Guides - 
Classroom - Teacher  

Journal/Source 
Name: 

Journal of Geography Journal 
Citation: 

v89 n4 p165-69 Jul-Aug 1990 

Peer 
Reviewed: 

   

Descriptors: 
Class Activities; Curriculum Development; Earth Science; Environmental Education; 
Environmental Influences; Geography Instruction; Global Approach; History Instruction; Human 
Geography; Instructional Materials; Integrated Curriculum; International Trade; Oceanography; 
Physical Environment; Physical Geography; Secondary Education; Social Studies; Teaching 
Methods; Wind (Meteorology); World Affairs; World History  

Abstract: 
Argues that learning about winds and ocean currents will help students understand the 
achievements of explorers in history in light of physical elements and technologies of their time. 
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Presents a three-day lesson for teaching secondary geography units on locations and regions of 
winds and currents, and historic effects of winds and currents on human trade and settlement. 
(DB) 

 
 
Concept:  Ice age 
 
1  
Title:  Components of the ice age  

circulation 
Authors:  Rind, D. 
Journal: 

 
Journal of Geophysical Research,  
Volume 92, Issue D4,  
p. 4241-4281 (JGR Homepage) 

Publication Date:  04/1987 
Origin:  AGU 
Bibliographic Code:  1987JGR....92.4241R 

Abstract 

Four general climate model (GCM) simulations are compared to investigate te the influence 
of ice age boundary conditions on atmospheric dynamics and regional climate patterns. 
Starting with a simulation of the current climate, the ice age distributions of (1) sea surface 
temperatures; (2) 10-m-thick land ice in locations of ice age ice sheets; and (3) ice sheets 
elevated to their proper altitude were added sequentially. The results show that these 
different boundary conditions often impart conflicting influences, with the full ice age 
simulation representing a compromise between different tendencies inherent in the different 
boundary components. In particular, the ice age sea surface temperatures stablize the 
atmosphere over the oceans, increase the frequency of storms tracking through central 
North America, and amplify transient eddy energy without increasing baroclinic generation. 
Low-elevation ice generates low pressure over eastern North America and southern Europe 
in winter, while increasing cloud cover and cooling the land in summer. Elevation of the ice 
sheets cools the land in winter, further intensifies storms off northeastern North America, 
induces subsidence warming downstream of the European ice sheets in summer, and 
increases both transient and stationary eddy energy through increased baroclinicity.<p>In 
all of the experiments the atmosphere is transporting a similar amount of energy poleward, 
consistent with the similarity in sea surface temperature gradients, but the eddy 
characteristics employed in the process vary with the longitudinal distribution of the 
boundary conditions. Other results show that the broad raised ice sheets have both a 
topographic and a thermal effect (due to the reduced optical thickness above) which occur 
simultaneously and lead to a greater stationary eddy forcing of the zonal mean flow. The 
stationary wave change in the northern hemisphere is accompanied by a similar change in 
the southern hemisphere, implying a dynamical interhemispheric connection.<p>The 
Walker circulation and the July Hadley circulation weaken as a result of the altered sea 
surface temperature patterns, but the poleward extent of the Hadley cell and the zonally 
averaged jet stream show little difference from current climate values. The results are 
compared with two-dimensional model expectations, paleoclimate evidence, and previous ice 
age simulations. 
 
2 
Title:  The influence of continental  

ice sheets on the climate of  
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an ice age 
Authors:  Manabe, S.; Broccoli, A. J. 
Journal: 

 
Journal of Geophysical Research,  
Volume 90, Issue D1,  
p. 2167-2190 (JGR Homepage) 

Publication Date:  02/1985 
Origin:  AGU 
Bibliographic Code:  1985JGR....90.2167M 

Abstract 

The climate influence of the land ice that existed 18,000 years before present (18K B.P.) is 
investigated by use of a general circulation model of the atmosphere coupled with a static 
mixed layer ocean. Simulated climates are obtained from two versions of the model; one 
with the land ice distribution of the present and the other with that of 18K B.P. In the 
northern hemisphere the tropospheric flow field is strongly influenced by the Laurentide ice 
sheet and features a split flow straddling the ice sheet, with a strong jet stream forming the 
southern branch. The northern branch of the flow brings very cold air over the North 
Atlantic Ocean, where thick sea ice is maintained. The distribution of sea surface 
temperature (SST) difference between the two experiments in the northern hemisphere 
resembles the difference between the SST at 18K B.P. and at present, as estimated by the 
CLIMAP Project (1981). The 18K B.P. ice sheets have very little influence upon 
atmospheric temperature and SST in the southern hemisphere. This is because the 
interhemispheric heat transport hardly changes as the loss of heat energy due to the 
reflection of solar radition by continental ice sheets in the northern hemisphere is almost 
completely counterbalanced by the in situ reduction of upward terrestrial radiation. 
Hydrologic changes in the model climate are also found, with statistically significant 
decreases in soil moisture occurring in a zone located to the south of the ice sheets in North 
America and Eurasia. These findings are consistent with some geological evidence of 
regionally drier climates from the last glacial maximum. 
 
3 
Title:  Global warming in the context  

of the Little Ice Age 
Authors:  Free, Melissa; Robock, Alan 
Journal: 

 
Journal of Geophysical Research,  
Volume 104, Issue D16,  
p. 19057-19070 (JGR Homepage) 

Publication Date:  00/1999 
Origin:  AGU 
AGU Keywords: 

 

Atmospheric Composition and  
Structure: Volcanic effects,  
Global Change: Solar variability,  
Meteorology and Atmospheric  
Dynamics: Climatology,  
Meteorology and Atmospheric  
Dynamics: Paleoclimatology 

Abstract Copyright:  (c) 1999: American Geophysical Union 
DOI:  10.1029/1999JD900233 
Bibliographic Code:  1999JGR...10419057F 

Abstract 
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Understanding the role of volcanic and solar variations in climate change is important not 
only for understanding the Little Ice Age but also for understanding and predicting the 
effects of anthropogenic changes in atmospheric composition in the twentieth century and 
beyond. The evaluate the significance of solar and volcanic effects, we use four solar 
reconstructions and three volcanic indices as forcings to an energy-balance model and 
compare the results with temperature reconstructions. Our use of a model representing the 
climate system response to solar and volcanic forcings distinguishes this from previous 
direct comparisons of forcings with temperature series for the Little Ice Age. Use of the 
model allows us to assess the effects of the ocean heat capacity on the evolution of the 
temperature response. Using a middle-of-the-road model sensitivity of 3°C for doubled 
CO2, solar forcings of less than 0.5% are too small to account for the cooling of the Little 
Ice Age. Volcanic forcings, in contrast, give climate responses comparable in amplitude to 
the changes of the Little Ice Age. A combination of solar and volcanic forcings explains 
much of the Little Ice Age climate change, but these factors alone cannot explain the 
warming of the twentieth century. The best simulations of the period since 1850 include 
anthropogenic, solar, and volcanic forcings. 
 
 
(6) Professional Associations:  Find TWO of the following 
• Obtain information on the next local meeting of a prominent professional 

organization in your discipline (NSTA, NABT, NCTM, etc.) 
• Requirements for certification by your professional organization , California, or 

another state 
• Guidelines for manuscript submission to your professional organization's journal. 
 
• Obtain information on the next local meeting of a prominent professional 

organization in your discipline 
NESTA—  National Earth Science Teachers Association 
http://www.nestanet.org/  
 
Regional Conferences and Expositions 
 
NESTA provides Earth Science strands and sessions at national and regional conferences of the 
National Science Teachers Association. 
(NSTA—National Science Teachers Association, 54th National Conference on Science Education, 
Anaheim, California, April 6—9, 2006) 
All NESTA Events will take place at the Hilton Anaheim Hotel 
 
Wednesday, April 5 
NESTA Guided Learning Field Trip Searching for the San Andreas Fault (Sponsored by and 
ticketed by NESTA.)  
Thursday, April 6 
9:00 NESTA Exec Board   (By invitation only.) 
1:00 NESTA Board Meeting  
Friday, April 7 
7-8:30 NESTANet Breakfast (By invitation only.) 
9:30 NESTA Share-a-thon I   
11:00 NESTA Share-a-thon II 
6:30 NESTA Friends of Earth Science Reception  
Saturday, April 8 (Earth and Space Science Resource Day) 
7-8:30   Earth and Space Science Breakfast/Speaker  
Speaker sponsored by NESTA, Ticketed through NESTA 
9:30   NESTA/NAGT Share-a-thon   
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11:00   TBD (Earth or space science speaker 1) 
12:30   TBD (Earth or space science speaker 2 ) 
2:00   TBD (Earth or space science speaker 3 ) 
3:00   NESTA Rock Raffle   
5:00   NESTA Membership Meeting  
 
• Guidelines for manuscript submission to your professional organization's 

journal 
 
Get Your Name in Print…NSTA Member Journals Seek Manuscripts for First-Ever Summer 
’04 Issues  
Editors of NSTA’s member journals are seeking manuscript proposals for articles in their first-ever 
summer issues.  Science & Children (K-6); Science Scope (6-9); and The Science Teacher (9-12) 
want to hear your proposed ideas through their online author submission system at 
http://msrs.nsta.org. Here’s your chance to share your best ideas under a variety of general topic 
headings… For more information and details on individual journals’ areas of interest, go to 
http://science.nsta.org/nstaexpress/nstaexpress_2004_02_17_extra3.htm 

Whether you're taking a well-deserved break at home this summer or traveling to places far and 
near, now is the time to share your exciting "summer science" ideas with colleagues in Science & 
Children's first-ever summer issue. What's your favorite summer science activity? What's the 
most interesting science discovery you've made at the beach, pool, or other favorite vacation 
spots? Share your stories (200 words or less) with us. The best responses will appear in our first-
ever summer issue. Of course, if you have a longer activity (learning about tides or other ideas) 
you'd like to share with us, submit it to http://msrs.nsta.org. 

We're also seeking recommendations for your favorite summer "must read/see" science books or 
videos. Write a short (200 words) review of the book, article, or video, describing why it's a must-
have for elementary teachers and explaining how it affected you or your science teaching. Be 
sure to provide complete publisher information. 
 
Send your "summer science ideas" to us at s&c@nsta.org. The deadline for contributions is 
March 22. 
Science Scope 
For Science Scope’s first-ever summer issue, we are looking for articles on two topics in 
particular: 
Teacher-to-Teacher Tips for “Getting It All Done!” 
Send us your best tips, tidbits, and time savers for managing and maintaining a high-quality 
science classroom. Full-length articles and individual short tips needed. For example share your 
best strategy for: 
• Doing labs with limited equipment  

• Scoring/grading lab reports or notebooks for 100+ students 

• Tracking student progress with content, process skills, and homework completion 

• Managing the make-up of missed labs  

• Keeping the lab clean and orderly 

• Monitoring lab safety precautions 

• Informing parents about the poor performance of a student 

• Providing extra help sessions 
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• Maintaining student focus and on-task behavior during lab activities 

• Storing student lab set ups or project materials for multiple classes  

• Managing any other specific science classroom task 
Have I Got a Book (or Article) for You! 
Read any outstanding books or articles (nonfiction, science) lately? Give us your 
recommendation for a summer “must read.” Write a short review of the book or article, including 
what makes it so special that other middle level teachers would want to read it. Explain any 
classroom applications. Be sure to give all publisher information needed to locate it.  

Deadline for online submission is March 25.   Visit http://msrs.nsta.org to register as an author 
and submit your article.  

   
The Science Teacher 
For its first-ever summer issue, The Science Teacher (TST) is seeking manuscripts that describe 
new and creative ideas for the secondary science classroom. Manuscripts should provide 
worthwhile ideas and practical help for teachers as they reflect on past practices and plan for the 
new school year. Particularly relevant articles might include startup activities used to engage 
students right from the beginning of the new school year. Ideas that require advance planning in 
the summer, collection of materials, or culturing living organisms will connect well with this theme. 
TST also seeks articles related to summertime activities such as “Science at the Beach” 
(Activities with Sand? Sunscreen Investigations? Water Science?). Manuscripts should be 
submitted by March 25. 
The Fine Print 
 
Manuscripts should be limited to 2000 words and describe successful lessons implemented in 
secondary classrooms, as well as provide specific details for educators who might wish to use the 
activities with their own students. The manuscripts should include appropriate assessment tools 
and specifically reference the National Science Education Standards where appropriate. 
 
Examples of student work to illustrate results of a successful lesson are encouraged, as are 
figures, sidebars, and accompanying photos. And of course, easily reproducible, classroom-ready 
materials are appreciated by the readers of TST.  
 
Authors are always encouraged to submit original manuscripts, Idea Bank articles, or 
commentaries on any secondary science education topic at any time for further consideration by 
the peer-review panel and the field editor. Guidelines can be found at www.nsta.org/169. 
 Additional information on the summer and subsequent issues may be found at 
http://www.nsta.org/420.Manuscripts should be submitted electronically at http://msrs.nsta.org. 
Once at the site, follow the steps for New Author Registration. Further information can be 
obtained from the field editor, at tsteditor@nsta.org. 
(7) Preparing Students Standardized Math and Science Tests: Locate any TWO of 
the following.  Specify the (a) resource you found, (b) the URL, and (c) a screen shot of a 
sample question. 
 
• Advanced Placement Exams in Chemistry, Physics, Environmental Science, Calculus, 

or Computer Science. 
• National Olympiad Exams in Chemistry, Mathematics, Biology, or Physics 
• Professional Exams:  GRE, SSAT or Praxis questions in Mathematics or any of the 

Sciences 
• Academic Decathlon questions in Math or Science 
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• Scholastic Aptitude Test (SAT), Stanford Achievement Test, or Iowa Test  Questions 
in Math or Science 

 
 

• Advanced Placement Exams in Chemistry, Physics, Environmental Science, Calculus, or 
Computer Science 

 
(a) resource you found  
College Board.com 
 
(b) the URL 
http://www.collegeboard.com/ 
 
About AP 
http://www.collegeboard.com/student/testing/ap/about.html 
Free response Questions 
http://www.collegeboard.com/student/testing/ap/prep_free.html 
 
(c) a screen shot of a sample question. (Environmental Science) 
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• Scholastic Aptitude Test (SAT), Stanford Achievement Test, or Iowa Test Questions in 
Math or Science 

 
 
(a) resource you found 
 
Test Prep Review - with free practice tests & test prep tips 
 
(b) the URL 
 
http://www.testprepreview.com/ 
 
(c) a screen shot of a sample question. (SAT Practice) 
 
 
 

 
 
SAT Question of the Day 
http://www.collegeboard.com/apps/qotd/question 
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College Board tests 
http://www.collegeboard.com/testing/ 
 
SAT Subject Tests Learning Center 
http://www.collegeboard.com/student/testing/sat/lc_two.html 
 
NIU Site with test description 
http://www.niu.edu/clasep/test/sat.html 
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(8) Locating Resources for Teaching Mathematics or Science: Locate any FOUR of 
the following. For each, specify the (a) resource you found, (b) the URL, (c) a brief 
description of the resource and its value, and (d) a sample screen shot of the resource. 
 
• Mathematics Timeline 
• Multicultural Resources:  Mathematicians or Scientists of various ethnicities and 

cultures  
• TI-CBL Calculator-based laboratory experiments in physics, chemistry, biology or 

geoscience. 
• A sample program for the TI graphing calculator 
• Dynamic Periodic Table of the Elements 
• Clip Art for science or mathematics 
• Chemical calculator (yields, percent composition, etc.) 
• MSDS (Material Safety Data Sheet) for metallic sodium 
• High School Laboratory safety regulations 
• List of Root words for your discipline 
 
 

• 1 Multicultural Resources:  Mathematicians or Scientists of various ethnicities and 
cultures 

 
SACNAS Biography Project 
Hispanic Scientists 
http://64.171.10.183/biography/listsscientist.asp 
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Eric Weisstein’s World of Scientific Biography – Can look up by gender & ethnicity 
http://scienceworld.wolfram.com/biography/ 
 
Scientists and Inventors- An Internet Hotlist of Science Bios – Pamela Fraser 
http://www.kn.pacbell.com/wired/fil/pages/listscientispa.html 
 
Women in Science 
http://crux.astr.ua.edu/4000WS/4000WS.html 
 
Women in Physics 
http://www.physics.ucla.edu/~cwp/ 
 
Lives & Careers of Minority Women Scientists 
http://cshe.berkeley.edu/projects/minority/livesandcareers.htm 
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African American Scientist Biographies 
http://www.calacademy.org/research/library/naturalist_center/biblio/Africansci-update.htm 
 
Biographies of scientists 
http://www.blupete.com/Literature/Biographies/Science/Scients.htm 
 
http://www.metacrawler.com 
 
Thinkquest 
http://www.thinkquest.org/library/cat_show.html?cat_id=86 
 
 
 

• 2 Dynamic Periodic Table of the Elements 
 
Los Alamos National Laboratory - Interactive Periodic Table 
http://pearl1.lanl.gov/periodic 
Click on an element and get information including the history, sources, and properties. 
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• 3 Clip Art for science or mathematics 
 
DK Clip Art – nice science illustration clip art 
http://uk.dk.com/static/cs/uk/11/clipart/home.html 
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Barb’s Pics 
http://www.barbspics.com/sci/scipage01index.html 
 
• 4 High School Laboratory safety regulations 
 
Science Safety Handbook for California Public Schools (print edition) 
http://www.cde.ca.gov/ls/fa/sf/publication.asp 
 
Science Safety Handbook for California Public Schools 
http://www.cascience.org/sciencesafety.html 
(can download pdf document) 
http://www.cde.ca.gov/pd/ca/sc/documents/scisafebk.pdf 
 
California Science Project – Links to Science Ed resources including Safety handbook 
http://csmp.ucop.edu/csp/resources/ 
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Flinn Scientific safety materials and guidance:  
http://www.flinnsci.com/sections/safety/safety.asp 
 

 
 
Daniel high school lab regulations 
http://www.sciencebyjones.com/general_safety_guidelines.htm 
 
http://www.sciencebyjones.com/safety_rules.htm 
 
Videos on Science lab safety –  
http://www.sciencevideos.com/products/safety/ss.html 
 
Article on Science lab safety 
http://www.enc.org/features/focus/archive/safety/document.shtm?input=FOC-004461-index 
 
Article on Science lab safety - reference 
http://www.sciencedaily.com/directory/Reference/Education/K_through_12/School_Safety/Labs_a
nd_Experiments 
 
 
• 5 List of Root words for your discipline 
 
Entomological dictionary 
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http://www.etymonline.com/ 
 

 
 
Geosciences 
1 geo: (Greek) the Earth 
geology, geosciences,  
2 strat: (Latin) a bed covering, a layer 
stratosphere, stratified, stratification, strata, strato volcano, stratographic,  
3 spher: (Greek) a ball, a sphere 
biosphere, ecosphere, atmosphere, stratosphere, ionosphere, geosphere 
4 anti: (Greek) against, opposite 
anticline 
5 syn: (Greek) with, together 
syncline, synchronicity 
6 clin: (Greek) a bed, a bend, slope 
anticline, syncline, incline, clinometer, monocline, geosyncline, declination 
7 terrestr: (Latin) on land 
terr: (Latin) the earth, land 
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terrestrial, terranova,  
8 hydr: (Greek) water 
hydrosphere, hydrology 
9 petr: (Greek) a rock, stone 
petroleum, petrology, petrified 
10 Vulcan: (Latin mythology) fire 
volcan 
volcano, volcanology,  
11 litho: rock 
lithosphere, lithography, batholith,  
12 foli: (Latin) a leaf 
foliation, foli 
13 eco: (Greek) a house, abode  
ecology ecosphere 
14 igne: (Latin) fire 
igneous, ignite, ign 
15 glaci: (Latin) ice 
glaciation, glaciar,  
16 sed: (Latin) sit, sitting 
sediment, sedimentary,  
17 meta: (Latin) a boundary, a turning post 
metamorphic 
18 morphic: (Greek) form/(Latin Mythology) sleep 
metamorphic 
19 meteor: (Greek) high in the air, heavenly bodies, natural phenomena, the weather 
meteorology, meteor,  
20 meter: (Greek) measure 
clinometer, hygrometer,  
21 chron: (Greek) time, a long time 
chronology, chronometer, geochronology 
22 viscos (Latin) sticky 
viscosity, viscous 
23 dens (Latin) thick, a tooth 
density 
24 vitr: (Latin) glass, glassy 
vitreous,  
25 plut: (Greek) riches, wealth 
(mythology) Pluto god of underworld ?? 
plutonic, plutons, Pluto 
26 sub (Latin) under, below 
subduction, subduct 
27 duc:-t (Latin) lead 
subduction, subduct 
28 stromb: (Latin) a spiral, a snail, a top 
strombos volcano 
29 eros (Latin) gnawed away {Greek: love} 
erosion, erode 
30 tal, tali, talo, talus: (Latin) the ankle, heel 
talus, talings  
talus 
 
Pleistocene 
"pertaining to the glacial period," 1839, coined by Lyell from Gk. pleistos "most" (superl. of polys 
"much;" see poly-) + kainos "new." 
 
glacial 
1656, from Fr. glacial, from L. glacialis "icy, frozen, full of ice," from glacies "ice," from PIE base 
*gel- "cold" (cf. L. gelu "frost"). Geological sense apparently coined by Professor E. Forbes, 1846. 
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glacis 
"sloping bank" (especially leading up to a fortification), 1672, from Fr. glacir "to freeze, make 
slippery," from O.Fr. glacier "to slip," from L. glaciare "to make or turn into ice," from glacies (see 
glacial). 
 
erosion 
1541, from M.Fr. erosion, from L. erosionem (nom. erosio), from erodere "gnaw away," from ex- 
"away" + rodere "gnaw." 
 
metamorphosis 
1533, "change of form or shape, especially by witchcraft," from L., from Gk. metamorphosis "a 
transforming," from metamorphoun "to transform," from meta- "change" (see meta-) + morphe 
"form." Metamorphic, in geological sense, is first attested 1833, in Lyell; rocks whose form has 
been changed by heat or pressure. 
 
gneiss 
1757, from Ger. Gneiss "type of metamorphic rock," from M.H.G. gneist "spark" (so called 
because the rock glitters), from O.H.G. gneisto "spark." 
 
slope 
"slope," 1645, from Fr. talus (16c.), from O.Fr. talu "slope" (12c.), probably from Gallo-Romance 
*talutum, from L. talutium "a slope or outcrop of rock debris," possibly of Celtic origin (cf. Breton 
tal "forehead, brow"). OED, however, suggests derivation from root of talus (1) in the sense of 
"heel" which developed in its Romanic descendants. Mainly used of military earthwork at first; 
meaning "sloping mass of rocky fragments that has fallen from a cliff" is first recorded 1830. 
 
scarp 
"steep slope," 1589, from It. scarpa "slope," probably from a Gmc. source (cf. M.H.G. schroffe 
"sharp rock, crag," O.E. scræf "cave, grave"). Fr. escarpe is from It. 
 
escarpment 
1802, from Fr. escarpment, from escarper "make into a steep slope," from escarpe "slope," from 
It. scarpa (see scarp). 
 
synclinal 
"sloping downward on both sides," 1833 (in Lyell), from Gk. synklinein "to incline, lean," from syn- 
"together" + klinein "to slope" (see lean (v.)). 
 
concoidal fracture 
 
cleavage 
cleave 
"to split," O.E. cleofan "to split, separate" (class II strong verb, past tense cleaf, past participle 
clofen), from P.Gmc. *kleubanan, from PIE base *gleubh- "to cut, slice." The old, strong p.t. clave 
was still alive at the time of the King James Bible; and the p.p. cloven survives, though mostly in 
compounds. Cleavage in geology is from 1816. The sense of "cleft between a woman's breasts in 
low-cut clothing" is first recorded 1946, when it was defined in a "Time" magazine article as the 
"Johnston Office trade term for the shadowed depression dividing an actress' bosom into two 
distinct sections" [Aug. 5]. 
 
slope 
1591, from earlier adj. meaning "slanting" (1502), probably from M.E. aslope (adv.) "on the 
incline" (1470), from O.E. *aslopen, pp. of aslupan "to slip away," from a- "away" + slupan "to slip" 
(see sleeve). The noun is first recorded 1611, from the verb. Derogatory slang meaning "Oriental 
person" is attested from 1948. 
 
climate 
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1375, from O.Fr. climat, from L. clima (gen. climatis) "region, slope of the Earth," from Gk. klima 
"region, zone," from base of klinein "to slope," thus "slope of the Earth from equator to pole," from 
PIE base *klei- "to lean" (see lean (v.)). Angle of sun on the slope defined the zones assigned by 
early geographers. Meaning moved from "region" to "weather associated with that region" by 
c.1600. Climatology first recorded 1843. 
 
batholith 
clinometer  clino meter declination, incline 
atmosphere atmos 
basalt 
 
screa: (Latin) to hawk, split 
22 scree 
scree ( skrē ) n. Loose rock debris covering a slope. A slope of loose rock debris 
at the base of a steep incline or cliff. talus 
 
Pluto n  
[L Pluton-, Pluto, fr. Gk Plouton Pluto, the Greek god of the underworld] : the planet with the 
farthest mean distance from the sun  
plutonian adj  
of, relating to, or characteristic of Pluto or the lower world  
plutonic adj  
formed by solidification of magma deep within the earth and crystalline throughout 
 
Root words 
Topic: rock formations 
Term / roots / meanings / other examples 
 
1 Batholith lith rock batho lithography, lithosphere, lithology 
2 Vitreous glassy 
3 Plutons Pluto god of 
4 Stratification strata  stratosphere, stratovolcano, stratographic, strata, stratified 
5 Anticline anti- against, opposite  cline  
6 Syncline syn-  
7 Monocline mono- one 
8 Foliation foli 
9 Igneous igne- 
10 Petroleum petro- rock leum oil petrochemical, petrified,  
11 Geosyncline geo- 
 
 
(9) Acquiring Equipment for Teaching Mathematics or Science: Locate TWO of the 
following and specify the (a) resource you found, (b) the URL, (c) a brief description of 
the resource, and (d) a sample screen shot of the resource. 
 
• Source of free materials (posters, videos, etc.) for teaching your subject 
• Determine the cost of a piece of laboratory or teaching equipment you need from a 

on-line vendor such as Fisher, Carolina, Flinn, Delta, Pasco, Edmund etc. 
 
Free Teaching materials 
 
Surplus electronics and equipment (junk) for science 
http://amasci.com/supliers.html 
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Amateur science sites: 
http://www.funsci.com/texts/wsites_en.htm 
 
 
Discount LaboratorySupplies: 
 
http://www.sciencelab.com/ 
 
 
 

 
 

WHERE TO OBTAIN SUPPLIES AND EQUIPMENT 

American Science and Surplus Arbor Scientific    Innovation in Science Education  
Carolina World-class support for science and math  
Cole-Parmer   Instruments for biology and research  
Digi Key   Electronic components  
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Edmund Optics   Edmund Industrial Optics, optical products  
Edmund Scientific   Educational Science Products  
Educational Innovations    
Radio Shack   Electronic parts  
Sciencelab.com  Science Education and Laboratory Equipment  
Science Stuff   Supplier of science products and lab equipment 
 
 
 
 
(10) Identifying Enrichment Opportunities: Locate TWO of the following and specify 
the (a) resource you found, (b) the URL, (c) a brief description of the resource, and (d) a 
sample screen shot of the resource. 
 
• Sample research ideas for a secondary school science or math fair. 
• Obtain a list of rules for science/math fair entries 
• Obtain information on a local, statewide or national math or science competition (e.g. 

Westinghouse Science Talent Search). 
• College Scholarships for students who excel in your subject 
• Special Competitions for students who excel in your subject 
• Summer Math/Science Programs  (e.g. Johns Hopkins programs for the gifted, 

California Museum of Science and Industry programs, etc.) 
 
Science Fair 
 
Research ideas 
(a) resource you found  
(b) the URL,  
(c) a brief description of the resource  
(d) a sample screen shot of the resource 
 
http://sciencepage.org/scifair.htm 
 
 
 
 
 
http://www.cdli.ca/sciencefairs/   ** 
Lots of research ideas sorted by age/grade level. 
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http://scienceclub.org/scifair.html 
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List of rules for science fair entries 
(a) resource you found,  
(b) the URL,  
(c) a brief description of the resource  
(d) a sample screen shot of the resource 
 
Science Hound Science Fair Rules 
http://www.sciencehound.com/science_project_community/science_fair_projects_/rules 
ScienceHound.com is an online Science Fair 
List of main features 
Online Science Fair 
Search for hundreds of science fair projects 
Forum on science fairs and general science discussions 
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Useful links on science fairs 
...many more features to be launched soon 
ScienceHound.com lets Teachers, Students and Parents from all over the world share ideas and 
discuss anything related to science and science fairs. 
 
 

 
 
 
guide: 
http://www.usc.edu/CSSF/Resources/Good_Project.html 
 
Science Fair Project Guidebook A Resource for Students and Parents 
This hands-on guidebook covers the basics from how to chose a science fair topic to the final 
exhibit. How much - or how little - should parents help? Where can you find supplies for the 
project? Just what is a hypothesis? The Guidebook answers these and other questions.  The 
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guidebook, which is applicable for students of all ages and parents, also contains ten science fair 
projects on energy. The Science Fair Project Guidebook: A Resource for Students and Parents is 
available at no cost by calling the Energy Office at (800) 851-8899 in SC or (803) 737-8035 or by 
downloading from our web site. 
 
Science Fair Project Guidebook 
http://www.state.sc.us/energy/K-12/science_fair.htm 
Lots of good information on planning a science fair project. 
 

 
 
 
(11) Obtaining Recent Information to Integrate Into Your Curriculum: Locate TWO 
of the following and specify the (a) resource you found, (b) the URL, (c) a brief 
description of the resource, and (d) a sample screen shot of the resource. 
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• Locate a current event from an on-line newspaper or magazine that directly relates to 
your curriculum. 

• Objectives for the upcoming Space Shuttle Launch 
• The most recently discovered primer number (please print in exponential notation... 

Don't print out the entire number!) 
• Total daylight hours (Sunrise to Sunset) for today as well as the total daylight hours at 

the spring equinox, summer solstice, fall equinox, and winter solstice for  Anchorage 
AK, Seattle WA, Los Angeles CA.) 

• A satellite photograph of a recent storm in North America 
• A map illustrating the location of the most recent earthquake in North America 
 
• A satellite photograph of a recent storm in North America 
 
http://www.nnvl.noaa.gov/ 
 
 

 
 
• A map illustrating the location of the most recent earthquake in North America 
 
http://earthquake.usgs.gov/recenteqsww/ 
 
 



Internet Resources - 43 

 
 
 



Internet Resources - 44 

 
 
 
(a) resource you found 
  
(b) the URL 
  
(c) a brief description of the resource 
  
(d) a sample screen shot of the resource 
 
 
(12) Develop a Lesson Plan that Uses the Web:  Develop a lesson for students in one of 

your classes that requires them to access three or more URLs.  The lesson plan 
should include: 

• Major concepts 
• Performance objectives (what will students be able to do when the lesson is 

completed?) 
• Detailed handout that will lead students through the lesson 
• A listing of URLs that will be accessed 
• A sample of a completed lesson 
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Earthquakes WebQuest 
 

Subject(s):  
Science/Geology 
Science/Technology 
 
Duration:  
Independent study -  45 min to 1 hour sessions 
  
Description:  
A WebQuest about earthquakes. The activities are internet based.  
Students will learn a little of the history of earthquakes, causes, possibilities of 
other future earthquakes, and actions to take in an earthquake. 
 
Goals:  
To learn all aspects of earthquakes and to experience what a seismologist does. 
  
Objectives: Students will be able to:  
1. Engage in exploring world history on Earthquakes using the Earthquake Web 
Quest as a guide.  
2. Discuss the impact of Earthquakes, should they occur, in the Southern 
California area.  
3. Know movement of Earth’s crustal plates causes earthquakes. 
4. Name of types of crustal boundaries. 
5. Know recommended safety actions during an earthquake. 
 
Materials: computer with internet connection  
 
Procedure: 
Students will engage in the following activities: 
Recommend that students hand write their report to avoid cutting and pasting 
information from the web sites. 
 
Handout for students:  
 
Task 1 Read about a brief history of Seismology to 1910, and compare what our 
ancient ancestors believed about earthquakes and what Aristotle believed. 
http://wwwcrustal.ucsb.edu/ics/understanding/history/history1.html   (if won’t 
connect, try next url, then click on history) 
 
http://www.crustal.ucsb.edu/ics/understanding/ 
 
After what earthquake did scholars look to observation instead of classical 
sources? 
Prior to the Lisbon earthquake, scholars had looked almost exclusively to 
Aristotle, Pliny, and other ancient classical sources for explanations of 
earthquakes. Following the Lisbon earthquake, this attitude was jettisoned for 
one that stressed ideas based on modern observations. 
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What did Robert mallet use to measure the velocity of seismic waves in the earth 
and what was he looking for? 
Robert Mallet measured the velocity of seismic waves in the earth using 
explosions of gunpowder. His idea was to look for variations in seismic velocity 
that would indicate variations in the properties of the earth. 
 
Before Grove Karl Gilbert concluded that faults were a primary feature of 
earthquakes, not a secondary one, what did people think caused earthquakes? 
 
Before Grove Karl Gilbert’s conclusion, most people thought that earthquakes 
were the result of underground explosions and that faults were only a result of 
the explosion, not a primary feature of earthquakes. 
 
Task 2 Take an online graded Quiz to test their general knowledge about 
earthquakes.  
http://wwwcrustal.ucsb.edu/ics/understanding/quiz/    (if won’t connect, try next 
url, then click on quiz.) 
 
http://www.crustal.ucsb.edu/ics/understanding/ 
 
 
Task 3  List four earthquakes over magnitude 6.0 (Richter scale) that have 
happened in Southern California in the last 100 years. Information is fund at 
these url’s: 
http://earthquake.usgs.gov/activity/past.html 
http://www.data.scec.org/clickmap.html 
 
Report the following:  
Date: 
Time: 
Magnitude: 
Location: 
Type Of Faulting: 
Fault Ruptured:  
 
Task 4 
 
What crustal plates are moving locally, causing earthquakes in Southern 
California? 
What three sources of energy warm the mantle of the Earth? 
What three main types of plate boundaries are illustrated? 
 
http://whyfiles.org/094quake/index.php?g=2.txt  
 
Where was the largest earthquake in terms of area affected in the United States? 
 
http://whyfiles.org/094quake/index.php?g=7.txt 
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check out this website on the earthquake: 
 
http://hsv.com/genlintr/newmadrd/ 
 
Task 5  
What does FEMA recommend for you to do in the event of an earthquake on 
their fact sheet? 
 
Fact Sheet provided by the Federal Emergency Management Agency Library. 
www.fema.gov/hazards/earthquakes/nehrp 
 
Resource 
Why Files, “Earthquake!” 
http://whyfiles.org/094quake/ 
 
 Completed WebQuest:  
 
Task 1 Read about a brief history of Seismology to 1910, and compare what our 
ancient ancestors believed about earthquakes and what Aristotle believed. 
http://wwwcrustal.ucsb.edu/ics/understanding/history/history1.html   (if won’t 
connect, try next url, then click on history) 
 
http://www.crustal.ucsb.edu/ics/understanding/ 
 
After what earthquake did scholars look to observation instead of classical 
sources? 
Prior to the Lisbon earthquake, scholars had looked almost exclusively to 
Aristotle, Pliny, and other ancient classical sources for explanations of 
earthquakes. Following the Lisbon earthquake, this attitude was jettisoned for 
one that stressed ideas based on modern observations. 
 
What did Robert mallet use to measure the velocity of seismic waves in the earth 
and what was he looking for? 
Robert Mallet measured the velocity of seismic waves in the earth using 
explosions of gunpowder. His idea was to look for variations in seismic velocity 
that would indicate variations in the properties of the earth. 
 
Before Grove Karl Gilbert concluded that faults were a primary feature of 
earthquakes, not a secondary one, what did people think caused earthquakes? 
 
Before Grove Karl Gilbert’s conclusion, most people thought that earthquakes 
were the result of underground explosions and that faults were only a result of 
the explosion, not a primary feature of earthquakes. 
 
Task 2 Take an online graded Quiz to test their general knowledge about 
earthquakes.  
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http://wwwcrustal.ucsb.edu/ics/understanding/quiz/    (if won’t connect, try next 
url, then click on quiz.) 
 
http://www.crustal.ucsb.edu/ics/understanding/ 
 
The largest earthquake of the twentieth century occurred along the coast of 
which continent? 
South America (Chile) 
 
If you find yourself indoors during an earthquake, is it usually better to rush 
outside or to take cover inside? 
Stay inside 
 
Which state in the United States has experienced a major earthquake 
(magnitude 7.0 or greater in the last 200 years? 
All of the above (Arkansas, Missouri, Washington, Nevada, Idaho, Montana, 
California, Hawaii, Alaska) 
 
The first seismic instruments accurate enough to be used in the scientific study of 
earthquakes were invented in the 1880s in which country? 
Japan 
 
Task 3  List four earthquakes over magnitude 6.0 (Richter scale) that have 
happened in Southern California in the last 100 years. Information is fund at 
these url’s: 
http://earthquake.usgs.gov/activity/past.html 
http://www.data.scec.org/clickmap.html 
 
Four Earthquakes over 6.0 magnitude in Southern California in the last 100 
years. 
 
Kern County, California   
Date July 21, 1952 
Time  11:52:14 UTC / 4:52 am, PDT 
Magnitude 7.3 / MW7.5 
Location: 35° 00' N, 119° 02' W 37 km (23 miles) south of Bakersfield 
Type Of Faulting: Reverse faulting   
Fault Ruptured: White Wolf fault 
 
San Fernando, California  Date: 1971 02 09 
Time: 14:00 UTC /  
Magnitude: 6.7  
Location: 34° 24.67' N, 118° 24.04' W 
Type Of Faulting:  thrust  
Fault Ruptured: San Fernando Fault Zone 
 
Long Beach, California    
Date: 1933 March 11 
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Time: 01:54 UTC (local time: March 10 17:54 PST) 
Magnitude: 6.4 
Location: 33° 37' N, 117° 58' W 5 km (3 miles) south of present-day Huntington 
Beach 
Type Of Faulting:  right lateral strike slip fault  
Fault Ruptured: Newport-Inglewood fault 
 
Northridge, California   
Date: 1994 01 17 
Time: 12:30:55 UTC (local time: 4:30 a.m.) 
Depth: 18.4 km 
Magnitude: 6.7 
Location: 34° 12.80' N, 118° 32.22' W 20 miles west-northwest of Los Angeles 1 
mile south-southwest of Northridge 
Type Of Faulting:  blind thrust fault 
Fault Ruptured: Northridge thrust fault 
 
Task 4 
 
What crustal plates are moving locally, causing earthquakes in Southern 
California? 
 
Pacific Plate, the North American Plate, and the Cocos Plate 
 
What three sources of energy warm the mantle of the Earth? 
 
Heat left from the hot gas and dust that formed Earth, gravitational energy, and 
radioactive decay. 
 
What three main types of plate boundaries are illustrated? 
 
Divergent boundaries, convergent boundaries and transform boundaries are 
illustrated (along with young plate boundaries in the Continental Rift Zone). 
 
http://whyfiles.org/094quake/index.php?g=2.txt  
 
Where was the largest earthquake in terms of area affected in the United States? 
 
The largest earthquake was in New Madrid, Missouri in 1811 and 1812. 
 
http://whyfiles.org/094quake/index.php?g=7.txt 
 
Check out this website on the earthquake: 
 
http://hsv.com/genlintr/newmadrd/ 
 
Task 5  
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What does FEMA recommend for you to do in the event of an earthquake on 
their fact sheet? 
 
Fact Sheet provided by the Federal Emergency Management Agency Library. 
www.fema.gov/hazards/earthquakes/nehrp 
 
FEMA Recommends Drop, Cover, and Hold On: 
Drop to the ground. 
Cover—Take cover by getting under a sturdy table or other piece of furniture. 
Hold on until the shaking stops. 
 
 
 
(13) Finding & Mapping Field Trip Locations: Locate the address of a local science or 
mathematics field trip destination using one of the online search engines. Generate a 
street and/or topographic map of your field trip destination. 
 
Griffith Park Observatory area 
Skyreport 
2800 Observatory Ave. 
Los Angeles, CA 90027 
 
http://www.griffithobs.org/gendirections.html 
 
Companion to field trip website: 
 
Virtual field trip Griffith park 
http://www.laep.org/target/technology/secondary/griffith/ 
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(14) SED 646 Class Hypernews Discussion Group: Log on to news group created for 
this class. Make your own significant contributions to the news group throughout the 
semester. Please add only useful information or good questions.  
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(15) Subject Matter Newsgroup: Find and subscribe to a news group related to one of 
the subjects you teach. (Examples: a newsgroup for Advanced Placement Biology 
Teachers, or a newsgroup for those teaching integrated science). 
 
 
http://groups.google.com/ 
 
 
http://groups.google.com/group/sci.misc/ 
 
 

 


