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ADVENTURES IN SPACE AND ATMOSPHERE SCIENCE; W. M. Alexander, 
G.E. Schaub, S. R. Smith, Dept. of Physics, Baylor University, Waco, TX, 76798 

In the spring of 1991, a program of teacherlstudent workshops was launched by the 
Center for Space Science and Engineering Research and Education at Baylor University at Waco, 
Texas and funded by the Texas Space Grant Consortium (TSGC). The workshops were the 
outgrowth of the TSGC Committee for Community Service and Outreach, chaired by Dr. W. M. 
Alexander of Baylor. Objectives of the Space Grant Program relating to secondary education are 
to use interest in space to increase participation in science and math in the public schools, to 
foster space-related programs and curricula for public schools and for the public, and to increase 
the pool of high school graduates who enter college to study science, math and engineering with 
emphasis on underrepresented minorities and women. The Adventures in Space and Atmosphere 
Science module aimed at stimulating interest in teachers and students by giving a glimpse of the 
day-to-day work involved in development, design, and construction of space flight hardware, as 
well as the interpretation of the data obtained by remote monitoring space probes. Each segment 
consisted of a relatively brief presentation of conceptual material, an extended period of hands- 
on activities, followed by a wrap-up period that summarized the objectives and findings of the 
segment. Four conceptual topics were developed: missions to comets and the outer solar 
system, missions to the inner solar system, missions to the EarthIMoon system, and 
communications in space. The lab activities illustrated the design and calibration of space 
instruments, random sampling of space phenomena, remote sensing, and communicating space 
data. Central to the development of these activities was the use of inexpensive, easily accessible 
materials to model actual space science principles. 

Eleven one-day workshops were conducted during 199 1-94, including a week-long workshop in 
June of 1993. Since the initial workshop, forty-three secondary math and science teachers, 
seventy secondary students, and fifty community college students have participated in the 
program. Also, twelve Baylor faculty and staff members and thirteen student assistants have 
worked together in presenting the materials. 

Future plans are to develop a videotape series over each workshop topic. T h s  is to insure that 
those who are unable to attend may benefit from these workshops. In addition, a step-by-step 
instructional video over laboratory activities will be available. 

Missions to Comets and the Outer Planets 
This segment presented material relating to unmanned missions to comets, asteroids, and the 
outer planets. Information regarding past missions, as well as current and planned missions, was 
presented, along with specific details regarding actual instrumentation used to measure space 
phenomena. 

Since the design and calibration of spacecraft sensors are such fundamental parts of all space 
investigations, a hands-on activity was developed that illustrated this important phase of space 
science activity. The investigation of interplanetary and cometary dust particles often involves 
the use of impact plates to measure the momentum, and consequently, the mass of the particles. 
A simple tool for illustrating the calibration procedure of sensors is an impact oscillator, referred 
to as a "Hopkinsometer" (after its inventors, Mark and Kathi Hopkins). 

A second laboratory activity examined the technique of random sampling. Introductory 
comments indicated that the spacecraft designed by the group was to sample the atmospheric 
constituents of a simulated comet. The comet, a large box filled with styrofoam peanuts of 
different shapes representing different molecular compounds, "orbited" into the room. The 
mission had three main phases: visual observation and two in-situ (on-site) measurements. 
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Missions to the Inner Solar System 
Lecture presentations during this segment presented background information regarding past 
missions to the inner planets with highlights of the Magellan mission to Venus. A brief 
introduction to radar mapping of surfaces was presented with special information relating to the 
Synthetic Aperture Radar (SAR) mapping technique used by the Magellan spacecraft. 

The first hands-on activity used the impact oscillator previously mentioned. A 4" by 4" grid was 
taped to the center of the plate and as steel balls were dropped, deflections of the plate were 
recorded. The second and third lab activities involved the mapping of a surface. One surface 
was constructed with wooden blocks. This surface had a height range of four levels. The second 
surface was constructed from styrofoam and was a more detailed version of the wood surface. 
This surface had a height range of ten to twelve levels. Each surface was placed in the bottom of 
a cardboard box and the top was covered with pegboard. Dowel rods, with different colors taped 
to them, were used to measure the height levels. 

Communications in Space 
Background information presented during two lecture presentations during this session included 
electromagnetic wave propagation, transmission times in space, resolution of digital signals, 
frequency shift keying (fsk), and the Deep Space Network (DSN). 

The laboratory activities for this session utilized the data gathered during previous lab activities. 
The entire group was divided into pairs of teams. Data from the various labs were converted into 
binary bit words. In each pair of teams, one pair was designated the transmitting team, the other 
the receiving team. Using flashlights in a darkened room, the transmitting team sent their data to 
the receiving team's antenna (a piece of white paper taped to the opposing wall). 

Missions to the EarthIMoon System 
Conceptual material presented during this session concentrated on the scientific investigation of 
global warming and ozone depletion. Data was presented indicating long term trends, 
particularly with respect to ozone. Measurement techniques were discussed including ground- 
based and satellite instruments. Actual measurements of ultraviolet intensities were taken at two 
different wavelengths using a portable hand-held monitor and from that data, the total column 
ozone was computed. 

Workshop Evaluations 
Following a workshop, each day's activities were evaluated by the participants. The data was 
then tabulated and analyzed. Strong and weak points were identified and incorporated into future 
plans. Student responses were separated from teacher responses to determine the impact of the 
material and activities from a student perspective. Following the compilation of these 
evaluations, a follow-up packet was sent to participants that included information they may have 
requested. The participants were also asked for suggestions regarding topics and materials that 
would strengthen the program and in many cases these contributions became a part of later 
presentations. 

The authors wish to express their appreciation for the many people who have contributed to the success of the these 
workshops: to TSGC for their generous financial support, to Baylor faculty members, Drs. Bill Adams, Bob Farmer, 
and Steven Eisenbarth; to Baylor students, Stepheni Stephenson, Laura Coggin, Patricia Sappenfield, and 
KentWestley; to W. G. Tanner, Jr. and Dr. Robert McDonald formerly with Baylor; and finally to Mr. Forrest M. 
Mims 111, for his presentations on ozone and related measurement techniques. 
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