


r SIGMA ZETA HONOR AWARDS 

The Beta Iota Chapter of Bethel College is proud to 

nominate Timothy B. Carlson for the Sigma Zeta 

Honor Award. Tim is a senior physics major and is stu­

dent president of our chapter. Last year Tim served as 

chapter secretary-treasurer. Tim is also a charter 

member of our chapter. having joined in 1983. 

Tim has a grade point average of 3.45 and has been 

involved in research in the Bethel physics department 
for the past two years, including the previous two summers. The research was sup­

ported by a grant from 3M. This year Tim will be presenting his second paper to the 
Sigma Zeta national convention. Last year at Ball State, Tim spoke on Laser Com­

munication by Acoustic-Optic Modulation and this year he is presenting a paper entitl­

ed Interferometric Measurement of Moving Surfaces. Tim has also been a teaching assis-

tant for several physics courses. 
Tim has been instrumental in organizing our speaker series, social events, science 

fair judging, and our winter retreat. He has also played an important role in encourag­

ing student participation in Sigma Zeta and promoting student research in the sciences. 

Tim will take some time off from formal schooling before deciding what his next step 

in life will be. We feel that Tim exemplifies the fine ideals of Sigma Zeta and highly 

recommend him. 

Alpha Chi Chapter nominates Dan Henriksen for 

the Sigma Zeta Honor Award. Dan is a senior at Eastern 

College and plans to attend medical school this fall. He 

has been interviewed by four schools and is now waiting 

to hear the good news. Dan came to Eastern as a 

Presidential Scholar and has maintained a GPA of 3.72. 

As president of Alpha Chi Chapter this year, he has 

led us in the most productive and exciting year in the 

history of our chapter and has contributed greatly to 
the planning of this national convention. Dan has been active in Sigma Zeta for three 
years and has attended two national conventions. He intended to present a paper at 

this convention. but problems with uncooperative female rabbits that refused to drop 
young at the intended time reduced experimental sample sizes to insignificant levels 

- oh the trials and tribulations of science' 

In addition to this outstanding academic work and contribution to Sigma Zeta. Dan 
has also contributed substantially to the Eastern College community He was a key 

player on the soccer team and has worked for four years as a lab assistant in Biology. 
This past year he was the lab supervisor in Microbiology. He has also worked as a peer 
tutor in our academic services department that recently received state recognition for 
excellence 

It is with great pleasure that we nominate Dan Henriksen for the Honor Award. 
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The Honor Award nominee from the Alpha Psi Chapter is Marie Roer. The qualifica­

tions which led us to nominate her for the award are given below. 

Sigma Zeta activities and projects in which she partiCipated: 

Member 3 years. Vice-President one year and President one year 
Super Science Saturday teacher three years 

Tutor in algebra for one year, in physics for one semester 

Science Fair Judge, Bailey elementary school 

Forensics: Qualified in the national competition for two years 

PDK Communications Honorary. charter member 
Lower Michigan Math Competition. member of the team that placed eighth. 

1986 co-winner of Taylor Mathematics award for 4.0 average in Senior mathematics 

courses 
Other information: 

Major: Mathematics and Physics with a minor in Chemistry 

Sports: 1M Football, Volleyball, Bowling 

Physics lab assistant for four years 

Two years work experience at SAGA 

Xi Chapter of Sigma Zeta nominates Charlotte 
Wenger for the 1985-86 Honor Award. 

Charlotte has been actively involved in Xi Chapter 

for two years. This year she has served as president 

and has done a very good job. She has been the ma­

jor force in seeing that meetings were organized and 

promoted. She is on the Honor's Program at Ball State 

and received Undergraduate Fellowship for this year. 
For the past three or four quarters she has been involved in research and is presenting 

a paper at the 1986 meeting. She also presented her paper at our local meeting in March . 

Charlotte presented a paper at the Indiana Academy of Science Meeting on November 
15. 1985. She has an article in the April 15 issue of the Journal of Immunology. She 

plans to continue research in immunology following graduation. 
In addition to her leadership given to Sigma Zeta, she has been active in the Student 

Senate and has put in a lot of work with Inter-Varsity Christian Fellowship. 
In recognition of her character. she was the student selected from the Biology Depart­

ment to receive the Cooper Science Award 
While taking part in so many activities she has maintained a high grade point average 

of 3.85. 
We believe Charlotte exemplifies the ideals of Sigma Zeta and strongly recommend 

her for the Sigma Zeta Honor Award. 



The Lambda Chapter of Sigma Zeta at Mansfield University nominates Crystal 
Weyman for the Sigma Zeta Honor Award. Here is a list of Crystal's accomplishments: 

Major: Chemistry, BS 

Overall GPA: 3.975 (A =40) 

GPA in major: 4.00 

Member of the Honors Program 

Honors Program Council 

Chemistry Club 

Lambda Sigma Sophomore Honor Society 

Outstanding Senior Chemist: Corning ACS 

Mansfield Foundation Scholarship 

Coudersport Science Fair Judge 

Red Cross Blood Drive Volunteer 

Sigma Zeta Secretary, 1983-84 

Sigma Zeta President, 1984-85 

Sigma Alpha Beta Academic Advisor, 1985-86 

Mansfield University Girl's Basketball 

Chi Chapter of Missouri Valley College has elected 

Linda Meyer to receive the Sigma Zeta Honor Award 

She is a junior majoring in Mathematics with an overall 

grade point average of 3.52i'1. 

Linda is a strong supporter and promoter of Sigma 

Zeta. She has admirably fulfilled the responsibilities of 

Chi Chapter President. Much of her time has been spent 

in talking to prospective new members, encouraging ~ 
members to go to the National Convention. and working with projects and activities 

of Chi Chapter 

Linda is also a member of S-MSTA-Missouri State Teachers Association, she served 

as Treasurer and Vice-President of Gamma Sigma Sigma (a service sorority), played 

on the Missouri Valley Volleyball Team, served as Valle,,! Ambassador, worked the 

past two semesters as a Resident Assistant. and was on the Dean's Li"t every semester 

at Missouri Valley College 

After graduation Linda plans on teaching mathematics. 

On the basis of her outstanding support and promotion of that which Sigma Zeta 

stands for, we highly recommend Linda for the Sigma Zeta Honor Award. 

• 
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SIGMA ZETA FOUNDER'S CUP AWARD 

" Alpha Upsilon Chapter members at the National Convention. 

The Alpha Upsilon Chapter sponsored many activities during the 1985-86 school year 

A complete listing is presented in the Chapter reports section of this journal. Our con­

gratulations to this truly outstanding chapter. 

President Harlie White presents the Founder's Cup to Lisa Hight of the Alpha Upsilon 
Chapter, Union University, TN. 



THE SIGMA ZETA FOUNDER'S CUP RULES 

Any chapter wishing to compete for the Founder's Cup should submit an evaluation 

of their activities organized in outline form using the following criteria as outline headings, 

This document will be in addition to a chapter report for the Sigma Zetan, 

Each chapter submitting an annual report to the convention will be judged on a scale 

of one to ten in areas one and two. The chapter with the highest total score will be 

the winner. 

To be eligible for consideration for the Founder's Cup, a chapter must have activities 

in both areas one and two. 

Area one: Local Activity 

1) Local meetings - number, quality, originality 

2) Local activities - sponsorship or assistance with science fairs, competitions, 

service to community, social activities promoting local chapter 

3) Recognition from outside groups 

4) Utilizing outside resources such as speakers, field trips, etc. 

5) Innovative ideas useable by other chapters 

Area two: National Activity 

1) Attendance at National Convention 

2) Paper presentation at National Convention - quality and quantity 

:i) Cooperation with National Chapter - answering mailing, sending in reports, etc. 

4) Recruitment of new chapters 

5) Promotion of inter-chapter activities 

6) Cooperation with other chapters 
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ABSTRACTS OF STUDENT PAPERS 

Dimethylsulfoxide Induced Teratogenesis in leR Mouse 

Embryos Following External Application of DMSO to the Dam 
on Day 9 of Gestation 

Philip Schmitt and Carol McIntyre 

Alpha Psi Chapter, Hillsdale College 

The lower right appendage of ICR female mice on 

day 9 of gestation (plug day = day 1) was subjected 

to a single DMSO exposure for a period of 2() seconds. 

The concentrations of DMSO applied were either 4.0'lO, 

0.4%, or O.04()i) On day 10 the embryos were ex­

planted and microscopically examined. Malformations 

were found at all three DMSO concentrations. Both the 

number of malformed embryos and the degree of 

damage to the embryos increased significantly as the 

DMSO concentration administered approached 40'li,. 

No malformations were observed in the control popula­

tion Our experiment shows that when dams are externally' exposc>d to DMSO on day 
') of gestation, teratogenic insult occurs. 

Effect of Solvent on the Magnetic 
Susceptibility of Impurities 

Robert Benedict III and James J. Peters 

Alpha Psi Chapter. Hillsdale College 

The effects of different solvent alloys on the behavior 

of a magnetic impurity in a magnetic field were in­

vestigated. Solvent alloys of germanium and copper 

were made whose average number of electrons in the 

conduction band (e.A) ranged from 1.5 to 3.5. 

Manganese was used as the impurity. Alloys were seal­

ed in an evacuated quartz capsule and hung in an oven 

in a magnetic field. The magnetic susceptibility at 1100 0 

C of these alloys was measured using Faraday's 

method. In addition, the temperature dependence of 

the susceptibility was in some cases determined The 

behavior exhibited by the impurity was compared to its behavior in a similar system 

of alloys with like e A ratios as reported in the literature. 



A Comparison of Two Techniques Using 3 Skinfolds with a 7 
Skinfold Standard for Percentage of Body Fat Assessment 

in College-Age Females and Males 
Dan Price 

Beta Beta Chapter. George Fox College 

Seven skinfold measurements from a stratified con~ 

venience sample of 15 female and 15 male college 

students ages 18.8 to 23.8 were used to compare 

previously derived equations for estimating body com~ 

position. Skinfold thickness was assessed with skynder 

I calipets at subscapular. triceps. suprailium. midaxillary. 

chest. paraumbilical and thigh sites. Pollock and 

Jackson Regression Equations utilizing 7 and two sets 

of 3 skinfolds (differing for females and males) were us~ 

ed to calculate body density. Percentage of body fat 

was computed from body density with the Siri Formula. 

With the sum of seven skinfolds (S7) as a standard. S3B (triceps. suprailium. and 

paraumbilical) produced a slightly higher correlation coefficient (0.9872) than that 

(09679) of S3A (triceps. suprailium and thigh) in females. In males. S3A (chest. 

paraumbilical and thigh I correlated more highly with S7 (0.9877 vs. (9697) than did 

S:JB (chest. subscapular and triceps) These results suggest that if researchers use 

3~skinfold techniques for convenience in body composition analysis. they should choose 

the S3B for males and the S3A for females. 

Structural Differences of Serially Transplanted 
Murine Mammarv Adenocarcinomas 

J.R. Murrell and A.S. Bennett 

Xi Chapter. Ball State University 

Structural differences and increases in the degree of 

dedifferentiation were observed in mammary adenocar~ 

cinomas serially transplanted seventeen times in Strain 

A/ST mice. Excised tumors were disrupted. suspend~ 

ed in RPPMI (5% fetal calf serum) medium and injected 

subcutaneously. Portions of tissues were fixed, embed~ 

ded, sectioned, and stained with hematoxylin and 

eosin. Early transplants required four weeks for tumor 

developme'nt; later transplants required three weeks. 

Transplanted tumors became progressively less com~ 

pact and cohesive and more dedifferentiated. Stroma 

were less prominent in later transplants but the number of ducts remained constant. 

Two tumors exhibited a large number of alveoli, which were usually sparse. The six~ 

teenth transplant was injected into mice fed either a diet rich in linoleic acid or in stearic 
acid. Alteration in structure was observed. 

• 
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Possible Teratogenic Potential of Coffee to Mouse Embryos 
of Exercised and Nonexercised Dams 

Paul Dimmer and Ted Platt 

Alpha Psi Chapter. Hillsdale College 

The dams were subjected to treadmill exercise several 

weeks before and after mating. A dilution of coffee at 

0.77 gm per liter of tap water was consumed as the 

only beverage throughout the study. Embryos of col~ 

ony ICR mice were examined for developmental defects 

on the tenth day of gestation. Several developmental 

deformities were found including high incidence of open 

head folds. insufficient posterior development. and 

facial malformation. Both litter size and embryo size 

were found to be smaller than the control group who 

were not subject to the caffeine dilution. Training before 

pregnancy was found to be more effective for preventing possible coffee induced 

teratogenic deformities as compared to the mice not trained before pregnancy and not 

exercised during pregnancy. 

Isolation of an Ecdysone Inducible Gene from a 
Species of Mosquito Anopheles albimanus 

Brian Sparks 

Beta Iota Chapter. Bethel College 

In Drosophila melanogaster several genes have been 

shown to be directly inducible by the hormone ec~ 

dysone. These genes have been shown to reside in and 

be responsible for the phenomenon known as puffing 

seen in the polytene chromosomes of fruit fly salivary 

glands. These puffs are important in that their ap~ 

pearance coincides with deveolpmental events such as 

moulting and pupation and are shown to be sites of ac~ 

tive gene transcription . 

To date these genes have only been characterized 

in the genus Drosophila. The goal of this research is 

to find and characterize one of these genes in a less~related organism. Anopheles 

albimanus. a species of mosquito 

Using a segment of DNA from the 74EF gene of D. melanogaster as probe. high 

sequence homology has been found between the Drosophilia gene and DNA segments 

found in the mosquito; strong indication that this gene is also functional in the mos~ 

quito. Sequencing of portions of an isolated segment of DNA from mosquito is in pro~ 

cess. Sequence data should give an even clearer indication of the degree of similarity 

between the two genes. Also regions of high homology may indicate functional regions 

of the polypeptide gene product. 



Interferometric Measurement of Moving Surfaces 
Timothy B. Carlson 

Beta Iota Chapter, Bethel College 

Interferometry can be used to measure very small 

movements of reflective surfaces. A heterodyne in­

terferometer and various phase detection circuits were 

used to create microscopic profiles of moving surfaces 

with a spatial resolution of 1 nm vertically and 1 

micrometer horizontally. Several interferometers and 

phase detection schemes and their strengths and 

weaknesses will be discussed. 

The Effect of Two Cyclosporines on 
Leishmania tropica Infections in Mice 

Charlotte Wenger 

Xi Chapter, Ball State Uniuersit" 

Leishmania tropica is a protozoan that causes severe 

systemic infections in Balbi c mice and serves as a model 

for both diffuse cutaneous and frequently for fatal 

systemic leishmaniasis in humans. Studies involving the 

immunomodulatory Cycosporine A (Csa) and its non­

immunosuppressive analog B-5-49, have demonstrated 

that with prophlactic treatment the genetically hyper­

susceptible Balbi c mouse can recover from and be pro­

tected against L. tropica infections. In uitro tests have 

shown little direct toxicity of Csa on L. tropica. and 

positive delayed type hypersensitivity tests indicate that 

a cell mediated immune response is responsible for the protectIon and Immunity observ­

ed. Recent examinations of Csa's effect on Balb.· c milcrophagemicrobicidal activity 

indicates that the exposure to Csa, especially at levels of 1-2mg/ml, before, during, 

or after infection with leishmania results in increased killing of intracellular parasites 

by the macrophages. Studies are being continued to further identify the target and ac­

tion of Csa in this system. 

This presentation was based on a paper by Nancy C Behforouz. Charlotte D. Wenger. 

and Barry A. Mathison. Prophylactic treatment of Balb c mice l.eith C"cosporine A 
and its analog B-5-49 enhances resistance to Leishmania major. April IS. 1986. Jour­
nal of Immunology, pages 3067-31J75. 
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Synthesis and Characterization of Oxygen Bridged 
Manganese Coordination Compounds 

Wanda Suzanne Morgan 

Alpha Upsilon Chapter. Union Uniuersity 

This research involves the synthesis of oxygen bridg­

ed manganese compounds using Schiff-base reactions. 

Macrocyclic ligands are formed using barium atoms as 

a template: the barium atoms are then replaced by 

manganese atoms. leaving the mangilnese oxvgen 

bridge. Due to magnetic and electronic interilctions be­

tween the two manganese atoms. compounds contain­

ing the bridge show a reduced magnetic moment. Con­

ductivity and ultraviolet spectra are also employed in 

the characterization of these complexes. 

Photosymbiosis 
Mary K. Montgomery 

Alpha Mu Chapter. Immaculata College 

Marine invertebrates of diverse groups, including 

nudibranchs. the giant clam Tridacna. and many 

coelenterates such as the corals, jellyfish, and sea 

anemones, carry in some of their cells and tissues great 

numbers of small round algalike brownish or greenish 

brown plant cells known collectively as zooanthellae. 

These zooanthellae have established symbiotic relation-

ships in which photosynthetically fixed carbon com­

pounds ilre translocated to their hosts. Carbon dioxide ", 

and nitrogenous wastes evolve as the result of the 

respiration and execretory activities of marine animals. _ 

The zooanthellae, through their photosynthetic activity, are often able to utilize these 

substances and liberate oxygen into the water and into the tissues of their host. 

Marine animals that harbor intracellular symbionts, however. are often subjected to 

toxic hyperbaric oxygen levels and possible photodynamic damage. The sea anemone. 

Anthopleura elegantissima,has developed both behavioral and biochemical responses 

to combat the combined environmental stresses of exposure to sunlight and photosyn­

thetically generated hyperbaric oxygen. These defense mechanisms include a finely 

controlled contraction behavior. the attachment of a gravel sunscreen, and the enzymatic 

activities of both superoxide dismutase (SOD) and catalase. Therefore, while the assoca­

tion is mutally beneficial. there does exist a number of potentially harmful interactions 

that are unavoidable consequences of the nature of these relationships 



The Affect of 5-Azacytidine on Embryogenesis 
and Metamorphisis in Xenopus laevis 

Grant Gerke and Bradley Grimsted 

Beta Beta Chapter, George Fox College 

We treated Xenopus laevis (African clawed frog) em­

bryos with 5-Azacytidine (5-Az) to determine if changes 

in the pattern of methylation would alter or impair 

differentiation, 
Treatment with the compound has been shown to 

induce novel gene expression, both in vivo and in vitro, 

Methylation of base sequences has been implicated as 

one way in which genetic expression is repressed. 

Methylation occurs enzymatically after DNA synthesis. 

Direct measurements of methylation in regions of ac­

tive gene transcription reveal that base sequences in ac­
tive regions are hypomethylated. Clonal inheritance patterns of methylation allows for 

continued regulation of methylation patterns in succeeding generations. 
5-Az is a known demethylating compound. Restriction endonucleases and cloned 

and cellular DNA have been used to demonstrate the properties of this compound. 

By comparing the restriction pattern one can deduce the extent of methylation at specific 

sites. 5-Az, a cytidine analog, is incorporated into DNA. and because of its chemical 

structure prevents methylation. Another probable mechanism of 5-Az is that it impedes 

the movement of the methyltransferase enzyme which reduces the amount of 

methylation. 
The experiment contained 7 groups including, a control group, and 6 other groups 

with concentrations of 5, 10, 20, 40, 80, and 160uM (micromoles of 5-Az). The em­

bryos were checked for gross abnormalities, irregularities, and fungi. 
After 12 days we found that we had a significant number of abnormally developed 

embryos. Our data shows that 5-Azacytidine can induce gross teratological effects. A 

casual relationship, although implied, cannot be assumed. 

Nuclear Magnetic Resonance Spectrometer 
Data Acquisition System 

Sun-Pi! Choi 

Alpha Chi Chapter, Eastern College 

A Personal Computer (PC) structured under a 8086 

Micro processing unit (MPU) running under MS-DOS 
Ver.2.0, was used to acquire data from the Hitachi 

Perkin Elmer High Resolution R-24B Nuclear Magnetic 

Resonance Spectrometer (NMR). 

The project was divided into two parts; one was the 
design, assembly and test of hardware and the other 

was the design development, implementation and test 

of software. 
1. Hardware: 

The NMR and the PC have varying electrical en­

vironments, thus in order to interface them together, a "buffer zone" had to be introduc­

ed. For this purpose, the author designed and built a Signal Amplitude Adjust Inter­

face Board (SAAIB). Its functions were to reduce or amplify the NMR's signals in order 

to meet the PC's Analog to Digital Converter's (ADC) electrical input specification. 

2. Software: 

The author developed the OPUS86 software package. Languages used were; IBM's 
GW Advanced Basic (BASICA) and Intel 8086/8088 assembly (ASM). The OPUS86's 

tasks included; Data acquisition, mathematical data smoothing, data manipulation and 

compression, high resolution graphics, visual peak location and lastly, storing and retriev­

ing data to and from the peripherals. 

OPUS86 was structured and designed in order to meet the adaptability to new en­
vironments with minimal code implementations. Those environments included High 

Pressure liqUid Chromatograph, Infrared Spectrophotometer, Atomic Absorbtion Spec­

trophotometer and Ultraviolet Visible Spectrophotometer. 



A Brief Discussion of Comets and the Comet Halley 
Robin A. Ward 

Alpha Mu Chapter. Immaculata College 

Since 240 B.C. the Comet Halley has been visiting 

us regularly as it proceeds in its seventy-six year orbit 

around the Sun. Appropriately, this comet is named 

for the person who computed its orbit and predicted 

the date of its return, namely Edmond Halley. Last seen 

in 1910, Halley's makes its thirtieth passage with its 

return in the 1985-86 year. 
Early peoples viewed comets as harbingers of disease. 

war, and famine and have continually attributed to them 

great cataclysms and disasters. However. scientists have 

dispelled many of these myths and now theorize that 
comets are nothing more than "dirty snowballs," frozen water and gases stippled with 

rock, dust. and grit. Furthermore. scientists believe that these "hairy stars" originate 

from the Oort Cloud. a massive nebula located in the outermost regions of our solar 

system. 
Because comets are believed to be remnants of our cosmic beginnings, scientists all 

over the world have been awaiting the long-expected passage of the comet Halley in 

the hope that it will provide some answers about these stellar spectaculars, as well as 

other space mysteries. and will confirm their many theories about comets. In order 

to answer these questions. five space probes have been targeted at Halley's to make 

the first detailed on-site measurements of a comet and its environment: Vega l. Vega 

II. Giotto, Suisei. and Sakigake. Discussed in this presentation will be the purpose, 

results. and findings of these missions and a detailed description of the anatomy of 

a comet and the 1910 and 1 YH5-86 return of Halley's comet. 

The Determination of an Analytical Technique for 
Trace Analysis of Iron in Laboratory Mice 

james D. Edmonson 

Alpha Upsilon Chapter. Union University 

This research details the comparison of several 

analytical techniques using ultra-visible spec­

trophotometry and Atomic absorption spec­

trophotometry. The accuracy of each is checked against 

a standard. 

The Grignard Reaction as a Method of Preparing Compounds 
to be Used in Studying Reaction Intermediates 

Bruce Baldwin 

Beta Beta Chapter, George Fox Collge 

The Grignard reaction was developed by Victor 

Grignard at the turn of the 20th century. In 1912. 

Grignard was awarded the Nobel Prize for Chemistry 

for his work with organo-metallics. This reaction was 

very useful in my work on the synthesis of diexenyl 

ketone. performed from Summer 1985 to March 1986. 

A Grignard was made of 6-bromo-1-hexene, reac­

ting with ethyl formate to make a secondary alcohol. 

After oxidation to the dihexenyl ketone, it was purified 

by flash chromotography. 

During October 1985 to March 1986, a Grignard was 

made from bromoethylbenzene, and reacted with trans-stilbene oxide. The resulting 

secondary alcohol was oxidized with Jones Reagent to the ketone, a-phenyl-a-phenyl 

ethyl acetophenone. 

The infrared spectrum of the product at the alcohol and ketone steps indicated many 

different functional groups. Two different purification techniques were used in an at­

tempt to purify the products. High vacuum distillation was used at their alcohol level. 

with decomposition of the product occuring. Flash chromotography did not give suffi­

cient separation. as indicated by the similar polarity of the desired product and the 

undesirable byproducts. After oxidation of the alcohol. high vacuum distillation was 

used on the ketone. Insufficient separation was obtained here also, as indicated by multi­

ple spots on each TLC for the fractions. 

The ketones synthesized. in work done during Summer 1985 and the school year 

1985-86, were to be used as reactive intermediates for kinetics studies. 
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A Photochemically Synthesized 
Organomolybdenum Compound 

Roseann Kroeker 

Beta Iota Chapter, Bethel College 

Recent research has involved the photochemistry of 

a molybdenum dimer to produce a new compound. 

In the presence of oxygen and ultraviolet light. this com­

pound is found to pull chlorine off organic solvents to 

form a dark-colored compound. 

chlorinated 
solvents 

Though most of the work has been done with an ultraviolet lamp. the reaction also 

proceded fairly rapidly in sunlight. The product has been isolated by HPLC and 

characterized using UV -visible spectroscopy, mass spectrometry. cyclic voltammetry, 

elemental analysis (for sulfur and chlorine), and X-ray crystallography. 

Computer Analysis of a Modified Schneider 
Test for Physical Fitness 

Theresa J. Doerr 

Alpha Psi Chapter, Hillsdale College 

Schneider's (1922) test of physical fitness was 

modified to analyze aerobic and anaerobic exercise. A 

questionaire was designed to assess trained athletes' 

participation in short or long duration running events. 

Modified Schneider test scores suggest a relationship 

between athletic activities and aerobic capacity. The 

modified Schneider test has been conducted using the 

Physiograph. The objective of this project was to adapt 

the modified Schneider test to analysis by microcom­

puter. PHYSLAB, a data acquisition program from 

Notre Dame University, was used for simultaneous 

recording of electrocardiogram (EKG) and respiration. PHYSLAB uses the six-bit A/D 

converters in the joystick ports of a Radio Shack Color Computer. EKG signals were 

amplified with a Thornton isolation preamplifier (type 410) and Bio-Amplifier/Power 

Supply (type 400); signals were further amplified with a Thornton APS-1 0 1 Amplifier. 

Respiratory movements were sensed by a device (constructed at Hillsdale College) strap­

ped to the chest in which a sliding partitiDn interrupted the path between an infrared 

light emitting diode (lR-LED) and an infrared phototransistor (lR-PT). A BASIC language 

program was designed to read PHYSLAB binary files and analyze EKG data for moment­

to-moment pulse rates. 

The test has predictive value in that persons with a predisposition for long or short 

duration athletic events exhibit test results similar to athletes trained for these events. 

The test results are a reflection of the proportion of aerobic and anaerobic fibers in skeletal 

muscles. 



Guidelines for Presentation of Student Papers and 
Publishing the Abstract in the Sigma Zetan .• 

1. The title and a brief description, signed by the author and a faculty member, must 

be sent in when called for by the host chapter. This is likely to be at least 30 days 

before the National meeting. 

2. Each student must present his/her own paper unless handicapped by illness or 

disaster. In such instances the paper will be read by title and the abstract will be 

published. If the paper is a joint paper either author may present the paper. 

3. The papers should have some degree of originality and preferably should involve 

experimentation, or it should be creative in nature or involve a new approach. 
4. The final abstract must be sent to the editor or presented to the editor at the na~ 

tional meeting before the paper is presented. Such abstract must be signed by the 

student and a faculty member. 
5. • • Each person may present only one paper at a meeting. 

6. Publication of the abstract in the Sigma Zetan will depend on: 
a. Length of abstract (preferably 250~300 words) 

b. Originality 

7. The permanent address of the author should be attached to the abstract. The editor 
will send a copy of the Sigma Zetan to each author. 

8. The chapter name and college or university of the author should also be stated 

on the abstract. 
9. • • Papers should be limited to a maximum of 20 minutes. 

Modified at the discretion of the National Editor from the recommendations pass~ 

ed by the Thirtieth Annual Convention in Decatur, Illinois to facilitate preparation 

of the Sigma Zetan. 

Exceptions may be authorized by the host chapter. 

EDITOR'S COMMENTS 

In a recent letter received by the chapters of Sigma Zeta from past~president Judy 
Marshall, she stated "Plan now to win the Founder's Cup this year. But - fair warning 
- we are going for it, too." 

Competition is keen in Sigma Zeta. I am proud to be associated with an organization 

able and willing to be competitive. Sigma Zeta members are great. To help structure 

our competitive edges, I have included some guidelines in this edition of the Sigma Zetan. 

See the following: 

1. Honor Award criteria in the Saturday, April 26 Minutes of the National Convention. 

2. Founder's Cup Rules following the Founder's Cup section of this journal. 

3. Guidelines for presentation of Student Papers and for publishing the abstract in 
the Sigma Zetan. 

The editor wishes to acknowledge Darrin Bunting and Teri Maas for their devotion 
in word processing much of this Sigma Zetan manuscript. 


