. iy //

. . //'A re "f’/ﬂ»/_‘;,/ PR

This year we integrated our ESSE survey-level effort into the “Foundations of Natural Scienc-
es” course that is required of all non-science or non-engineering students. This dilutes the
subject matter somewhat with physics, astronomy and other subjects mixed into the curricu-
lum, but the student contact is greatly increased. Fall 182 students and Spring 225.
During the fall semester of the survey-level, natural-science course all students were required
to complete a term research project; many of these were related to the Earth System Science
subjects in the course.

Tracking the Weather Forecasts in a Local Newspaper and Comparing Forecasts with Actual
Weather

Exploring Soil for Ph, Water Content, Organic Matter

Estimating the Total Leaf Surface Area for Trees
Many of the students completed STELLA models for their research projects.

Global Population Dynamics (many variations of this)

Global Energy-Balance Climate Model

Dynamics of the Criminal Population in Texas and the Texas Prison System

The text that follows is from a handout to the survey-level students suggesting appropriate re-
search projects.

Suggestions for Natural Science 101 Research Projects

Checking the forecasts. The Houston Post weather page gives yesterdays actual recorded weather
{Tmax, Tmin, & precipitation), and it gives forecasts for 5 days starting with 3P today.
Therefore, for each day we can get its 5-day, 4-day, ..... 1-day forecast for comparison with the
actual recorded weather by collecting the weather forecasts over several months. How good is
the 1-day forecast? How good is the 5-day forecast? Etc.

Observe sunrise or sundown from the same place regularly for several months and record the
time and the position on the horizon relative to fixed objects on the horizon.

Quantifying workouts. Chose several workout devices or procedures for which the energy (in SI
units) can be calculated for a complete cycle (eg. the potential energy used in lifting a weight set
or running up stairs). Then compute the average power expended over a given time or specified
number of cycles or to a certain level of fatigue. Compare upper body power capacity with
lower body power capacity. Does power capacity change during the day? Do regular workouts
improve power capacity? How much. Everything in S| units with rough error estimates.

Hearing range and sensitivity. Using a high quality amplifier and earphone system, an audio
signal generator, and a precision high impedance voltmeter, test the frequency range and sensi-
tivity of several of your friends.

Build computer models using STELLA (special tutorials will be provided) for one of the follow-
ing: )
1. Global population models with various assumptions regarding future birth and death
rates. Can the global population be stabilized?

2. Compare population models of the industrialized nations with the non-industrialized na-

tions.
3. Use population models of the United States and Mexico coupled with economics to forecast



Students, teachers and scientists working to understand the Earth System.
Contains links to useful resources, as well as curriculum plans and
student projects. Includes several useful WWW hotlists:

Ozone Hotlist

Biosphere Hotlist

A hst contalmng syllabi and other course materials that were 1mt1ally
posted to the "teaching global environmental politics" email list.
Consortium {or International Earth Science Information Network
CIESIN is "an organization dedicated to making information available to a
wide range of users--researchers, policy makers, and the general public."
Penn State University's Interactive Multimedia Educational Resources
"This site has been established to provide access to a series of 1nteractive
multimedia educational resources for teaching introductory earth science.”
Penn State University's Pointers 10 Earth System Science Educational Resources
"Over 140 sources of lesson plans, images, virtual museums, and raw
data."

Activist Groups

Brown University's Blueprint for a Green Campus
A Directory of 1700 environmental contacts at 750 campuses. Great
resource for student groups wishing to see what other like-minded
individuals are doing around the country.

Rain Forest Action Network
The award-winning home page of an activist organization that "works to
protect the Earth's rainforests and support the rights of their inhabitants
through education, grassroots organizing, and non-violent direct action.”

Commercial Groups

Environmental Industry Web Site
This site provides information about companies which provide

environmental services and products, companies which provide services
and products to the environmental industry, opportunities for
environmentally oriented businesses, and resources for the environmental
industry as a whole.

Vovage Publishing
This is a listing of summaries of articles from 500 publications on
environmental topics. You click on the "chapter” headings to get titles that
you can you to call up the summary. It is clearly stated that "All sources
are properly referenced.” There doesn't seem to be a search engine.
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future immigration pressures.

4. Create a computer model of the global stratospheric ozone chemistry.
Create a computer model of the global hydrological cycle.
Create a computer model of the global carbon cycle.
Create a computer model of the global energy balance.
Create a predator-prey model and explore the limits of its behavior.
To continue..........
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Additional Suggestions for Natural Science 101 Research Projects

Using a small telescope observe the phases of Venus for several months recording the time and
estimating the angular distance to the Sun. Make drawings of the phase or shape of Venus and the
relationship of the shape to the direction toward the Sun. Use this information to construct
drawings of the orbital position of Venus and the Earth.

What's in a cubic foot of soil? Very carefully dig a hole 1'x1'x1’ using archeological techniques
(eg. trowel and brush no shovels). Proceed in levels 3" thick placing the contents of each layer
in a separate plastic bag; label the bags. Determine the mass and density of the soil in each
level. Dry the soil and mass again; how much water was in each level? What is the Ph of each
level? Examine the soil carefully; what else do you find besides the dirt.

What is the leaf surface area of a mature tree? Identify a large, healthy, isolated tree on cam-
pus. Using appropriate technology (photography, surveying, direct measurements) determine
the volume of the tree containing leaves. Remove a small branch (you may need the assistance of
physical plant for this task). Determine the effective volume of the branch. Measure the sur-
face area of all of the leaves on the branch. There are experts on campus who can advise you on
this project.

Using the protected area on the west side of campus known as the Biology Department Prairie,
make a detailed inventory of all of the plants found in a well defined area. Check the plants sev-
eral times during the fall season and record the impact of the seasonal change on the plant popu-
lation.
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