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This field study was to help a student write relevant secondary science
curricula that (1) may actually be used by the author; (2) used in training
other teachers; (3) used as examples in other subjects; and (4) encourage
research and innovations to meet changing educational processes. Each
of the five selected secondary science curricula shows different develop-
ment of specialization and adaptation. Aerospace is developed as a mini-
course¢. Basic biology has fifteen units based on specific scientific con-
cepts, with laboratory experiments, along with individualised research,
Field biology uses community resources, experiments, local, state, and
federal parks or memorials, reference books instead of a basic textbook,
guest speakers, two highly qualified educators team-teaching all students
during a six-weeks summer school program. The earth science curricu-
lum follows a specific textbook with laboratory manual. Environmental
science is a new federal and state mandated program in Illinois with a

multidisciplinary approach.

Limitations include: (1) the complete science curricula from Kindergarten
through twelfth grade is not included; (2) time and space does not provide
for inclusion of all techniques or terminology; (3) each goal, objective and
learning activity must be measurable currently; (4} lack of finances for
purchase or rental of equipment, supplies, or other scientific necessities
for the different units couid cause problems in writing and implementing;

(5) once the curriculum guide is written, it must be refined: deletion of
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obsolete materials, addition of new concepts, current bibliography, and
used. (6) The curriculum guide will not help students or faculty unless it
has accurate expectations, that may change drastically from class to class

or from year to year.

Accomplishments include: (1)} curricula development has been accomplished
to help each student; (2) training of other faculty wiil be based on under-
standing and offering valuable suggestions, correct educational language,
or individualized concepts for each student; (3) the student's education is
relevant, based on individual interests, abilities, and the latest available
knowledge on each topic; {4) the curricula can be changed by revision or
additions as new knowledge is acquired, or societal.economic changes in-
fluences educational goals and needs; (5) the supplemental materials: film-
strips, movies, equipment, or other suitable teaching devices depends on
the subject taught, the age of the student, the student's development in
completing individualized goals, concepts, and responsibility; (6} adequate
financing for purchasing the necessities must be provided; (7) the develop-
ment of five different science curricula shows diversity in approaches; (8)
free and inexpensive materials have been gathered and filed; (9) application
for federal grants; (10) a new university major study area has been insti-
gated at Eastern Illinois University; (11) use of local resources and per-
sonnel; (12} a valuable addition to the historical and current research on
educational innovations and trends in secondary science education during

the 1970s.
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CURRICULUM DEVELOPMENT IN SELECTED SCIENCES

IN THE SECONDARY SCHOOL

The Field Experience Project

A field study has a major purpose of helping a student accomplish
some research on a current educational problem. Since administrators
are professionals hired by Boards of Education, it is imperative that
the administrator be well qualified in all areas of leadership. The
emphasis on curricula development during the 19708 necesasitates that
a professional educator be able to write curricula and help train others
as part of the educational preparation for administration.

This project is to write relevant secondary science curricula
that may actually be used by the author, used in training other teachers
in selected sciences curricula, or used as examples in other subjects.

The significance of the curricula project is it encourages re-
search and innovations to meet the changing educational processes.
There is more emphasis on individualized instruction, with the student
accepting more responsibility for his own learning, There is less em-
phasis on the use of one textbook which an instructor follows from page

to page. By this trend the individual student is provided equal oppor-



tunities in the educational programs in the school district to develop
his interests and capabilities to an optimum degree,

It is valuable because the different science curricula guides pro-
vide an organized plan for the student to learn. It will benefit the
author as she works with aiding other teachers to complete curricula
for their own classes. It is valuable for use by students, faculty, or
other interested individuals in teaching these specific science classes.

The Illinois Program for Evaluation, Supervision, and Recognition of

Schools, Circular A, Number 160, issued by the Office of the Superin-
tendent of Public Instruction, Michael J. Bakalis, Superintendent, Re-
vised 1974, ''"mandate that the schools of the State provide an efficient

system of high quality education . . . so that all persons can develop to
the full potential of their capabilities'. This study is viewed as a valu-

able contribution in fulfilling this requirement.

Purposes of This Project
The adn:inistrator is a professional hired to help the local school
district comply with the rules and regulations affecting recognitions
standards and the requiren:ent for irriproved methords of planning and
~valuating educational programs. Actual experience in this task will
help the administrator to be more competent. This project is viewed
therefore at the level of experience rather than academically.

The second purpose is as an administrator, the author must be



able to help teachers develop better teaching techniques, relevant ma-
terials, individualized teaching methods, and other changes in the edu-
cational processes of the future. The administrator must be a leader
to help teachers teach as well as to provide other qualitative and guan-
titative dimensions in the educational program. This field study was
designed under such a motivation.

The third purpose {s one of specialization and adaptation. Each
of the five selected secondary science curricula showe different devel-
opments.

Aerospace is developed as a minicourse. Please sae Appendix A:

Aerospace Education starting on page 33 and finished on page 62.

The Basic Biology has fifteen units based on specific scientific
concepts related to many texts, learning through laboratory experi-
ments, along with individualized research. Please study Appendix B:

Basic Biology starting on page 63 and ending on page 152 for this

biological subject.

Field Biology uses community resources, cxperiments, local,

state and federal parks, memorials, reference books, and guest
speakers, along with two highly-qualified educators team-teaching all
students. There is no basic textbook used during the six-weeks summer
school program. See Appendices C-2-through C.S in Appendix C: Field

Biology, starting on page 166.



The Earth Science curriculum follows a specific textbook and

laboratory manual; Spaceship Elarth: Earth Science, authored by Joseph

H. Jackson and Edward D. Evans, copyright 1973, published by Hough-

ton Mifflin Company; the workbook: Laboratory Supplement. Please

see Appendix D: Earth Science starting on page 191. There are supple-

mentary teaching aide and specific current emphases.

Environmental Science is a new state-mandated program in Illi-

nois. Materials are beginning to be rleveloped for sale to schools. 3Suf-
ficient finances are always a problem so the author has been gathering
free or low-cost materials from many agencies.

The environmental education is rnultidisciplinary and its integra-
tion into regular school subjects is recommended. Thereforc some
type of files must be organized so teachers, students, or others inter-
ested in the topics may locate the available learning materials, (See
file outline on Appendix E, page 323,

Please notice the fieldtrip on environmental soil and water prac-
tices on rural Illinois land (based on Bus #9 route of LaGrove Commu-
nity Unit #206, Farina, Illinois) prepared by a student, Miss Kathleen
Diane Kramer, and the author. Exhibit is located in Appendix E: En-

vironmental Sciences, pages 329 through 339,

Also notice the outline the author wrote for the Association of

Illinois Water and Soil Conservation State Committee for federal monies



grants. (The Exhibit is located on page 342 of Appendix E.) This out-
line plus subsequent discussion at Eastern Illinois University, Charles-
ton, Illinois, led to the formation of the first environmental education
degree program in the nation based on a multidisciplinary approach.
The fourth purpose of this field experience project stems from
the thrust of the Illinois Office of iducation's circular, Series A, Num-

ber 160. The title of this publication is The lllinois Program for Evalu-

ation, Supervision, and Recognition of Schools. The following quote is

listed as 6-1, The Instructional Program:

The instructional program of a school shall be Jetermined by the
Board of Education with involvement of parents, studcnts, the
professional staff, and the local community. The basic curricu-
lum shall include organized experiences which provide each stu-
dent ample opportunity to achieve goals which meet the minimum
program <efined by THE SCHOOL CODE OF ILLINOIS. The pro-~
gram should provide a learning process and educational experi-
ences which enable students to achieve optimum personal growth
and to learn the process of inquiry. The resultant knowledge

and skills should allow students to function successfully in a worth-
while ani rewarding career of their choice and to render valu-
able service to a free, open, and democratic society. 1

in May, 1972, the lllinois Office of iiducation issued a booklet,

Action GCoals for the Seventies: An Agenda for illinois iducation which

discussed the impact of A-160. Various meetings held throughout the

state enabled the public, educators, and other interested agencies to

lMichael J. Bakalis, Superintendent of Fublic Instruction, Statc
of Illinois, issued Circular Series A, Number 160, The Illlinois Pro-
gram for Fvaluation, Supervision, and Recognition of Schools, page
15.




6
help identify goals and to suggest priorities for Illinois education. kdu-
cators and citizens responded with enthusiasm and commitment to plan
for a "more vital future for Illinois Education'',

In November 1973, the Second Edition of Action Goals for the Seven-

ties: An Agenda for Illinois KEducation arrived with revised goals and

additional data.
In 1974 A-160 was revised and school personnel began to imple-
ment the mandates for curriculum updating and improvement. This pro-

ject is an outgrowth of such effort by one science educator.

Design of the Project

This science curriculum revision was initiated by the author's
attendance at a series of educational conferences and science seminars,
designed to encourage educators in professional growth and develop-
ment. A-dditional graduate credits were earned by enrolling in valuablie
graduate courses at Eastern Illinois and Southern Illinois Universities.
The author also won and attended a onc-year Earth Science Scminar
sponsored by the National Science Foundation.

The knowledge and inspiration obtained from these background
efforts, coupled with learnings gained from prior teaching experiences,
were influential in fixing directions for the project undertakings. Real-
izing that science students possess varied potentials, abilities, inter-

ests and attention spans, the author -ecided to embark upon an action
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approach to curricular revision. These attempts should provide an em-
pirical baeis for making judgments concerning the advisability in con-
tinuing additions for future revisions.

One basic assumption underlying this action approach was the
premise that the scientific concepts selectei were to be taught through
reference to a variety of textbooks and by utilization of a wide assort-

ment of supplemental materials and learning aids.

Development of Learning Objectives
An carly effort of the action approach focus«d on the develop-
ment of a variety of learning objectives. These arc commonly refer-
red to as constituting performance, laboratory science behaviour,
verbal an language development, motor behavior, -!iscriminations
and judgmental behavior along wil:hr other objecctives, The author

.,
highly recommends Designing Effective Instruction” as a resource for

a practitioncr of curriculum improvement.

The Selected Sciences
For the first integrated vffort at curriculum redevelopment the
author chose Aerospace science. This areca was selected for several

rcasons. First, it was highly relevant to current science events; and,

2General Programmed Teaching, Lesigning Fffective Instruction
Workbook, Commerce Clearing House, Inc. Quail Hill, San Rafael,
California, 94903, 1970.




seconlly, it seemed feasible for Jevelopment as a minicourse. This
attempt projected the writer into suggestions for motivation, an identi-
fication of objectives, a listing of learning activities, the formulation
of specific unit contents, and the development of a guide to instructional
resources and materials.

This minicourse is designed to enable individualized instruction
and learning. Fach student makes choices relative to his or her own
learnings, interests, and time control. Such decisions apply to selec-
tion of materials, activities, and laboratory experiments. It is assumed
that each learner will be guide-d by his own interests and wise control of
time. No one student is expected to use all the resources or to do all
the activities listed in the minicourse. Exhibit A in the appendix con-
tains this short-course formulation.

Basgic Biology was the first full-year subject to be redesigned

under the action approach. The writer simply chose this out of her
own interest in and commitment to the life sciences.

In 1eveloping this curriculum guide the first major decision re-
qguired the specifications of course content. Ultimately the designer's
analysis of biology programs and her perceptions of the realities of the
typical school year limitations induced her to conclude that course con-
tent should be adapted to fifteen units of study. Thecse are viewed as
minimum or essential contents areas covered by many authors in all

different textbooks and workbooks of Basic Biology.
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In the next step the author identified the biological concepts which
related to each unit. Following this, goals, performance objectives,
and learning objectives were formulated. Then followed the selection
with listing of materials and other resources available. These were
specified in relation to each unit. In practice each student may choose a
preferred textbook for each particular concept. Some textbooks are

better than others in explanatory discussions, drawings, pictures, or
vocabulary. Some textbooks are issued at different reading levels and
are simpler or easier for students to understand. Other students like
the technical, highly scientific explanations. Each basic biology text-
book regardless of authorship, company that published it, the copyright
date, or other criteria has its own strengths. The student may use only
on¢ textbook but usually will read in more than one. Some authors in-
clude more discussion on specific topics than other authors. Exhibit B

in the Appendix illustrates the writer's design for Basic Biology.

The third phase of this field experience arose outside of the
writer's own teaching assignment. Effingham Community Unit School
District Number 40, Effingham, Illinois, obtained a special grant for

the development of an innovative Field Biology program adaptable to

the high school summer session. The author was employed to aid in
the development of this program and to be one of two instructors as-

sign«d to this six~wceks learning project.



To ~nable the granting of one Carnegie Unit of cre-it the class
members meet for four hours per day, five days per week, for the sum-
mer session of six weeks. Fifty students above grade nine level were
permitted to elect this course.

Sufficient funds were permitted to obtain the use of a school busa
with well-qualified driver for three or four days per week for trips
away from the classroom and laboratory. No textbook waas assigned to
each student, but each learner was required to keep a field notebook for
recording observationa, lecture notes, speakers' comments, or speci-
mens during these explorationas. These notes and specimens were later
transcribed into the student's permanent notebook or notebooks for the
course. Topics introduced included:

Aquatics: plants, animals, conservation and pollution;

Botany: plant communitieas, plant diseases, edible and medi-
cinal plants, identification, flowering and non-flowering
plants;

Careers: all types plus educational needs;

Conservation: air, soil, minerala, metals, wildlife, water,
environment;

Energy: resources, conservation, cost, benefita, and liabil-
ity;

Entomology: beneficial or harmful insects, characteristics,



1i
control, economic importance;
£nvironment: conservation, pollution, economic importance,
healthful benefits;
Geology: rocks, minerals, soils, economic importance;
Forestry: hardwoods, softwoods, research, conservation;
Herpetology and amphibians: beneficial, harmful, control;
Ornithology: bird study, control, economic importance;
Zoology: harmful or beneficial animals, domestic or imported,
conservation, classification.

For a more complete review of Field Biology, note Exhibit C of the

Appendix.

A change in the educational program in 1974-75 provided the
fourth opportunity for experience in curriculum development. For that
year Farth Science was to be added to the science curricula. A basic
decision was made to adopt a standard textbook with accompanying
workbook. The publication selected from all available was Spaceship

Earth - Earth Science authored by Joseph D. Jackson and Edward D.

Evans.

The writer then developed a curriculum guide designed to relate
to the six major units which structured the earth science course con-
tent according to the authors, Joseph D. Jackson and Edward D. Evans.

These units are:
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a. Earth in the Universe
b. The Earth's Atmosphere
c. The Farth's Crust
d. The Changing Crust
e. The Earth's History
f. Importance of Earth Science.

The design of the curriculum guide followed the action approach
of citing goals, performance objectives, learning activities, and selected
resource materials. Details may be noted by referring to iZxhibit D of
the Appendix.

The fifth project in science curricula development relates to the
State of lllinoie mandated program. The Environmental Education Act
of 1970 dictates that schools are to follow environmental education
guidelines as establishe<d by the Illinois Office of Education. This

agency published new guidelines in 1976 in their Environmental Educa-

tion Handbook, and Environmental Beginnings for Elementary Schools.

These guides are reforred to in the writer's Fxhibit E in the Appendix.

Current efforts are centering upon an expansion of environmental
science files to have available a greater range of free or inexpensive
materials and other teaching aids. Particular thought is being given to
the possibilities of implementing a request for federal financial aid

grant.
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After obtaining more materials the curriculum development will
probably use the major themes of interdependence, impact, mainten-
ance, quality of life, and improvement as recommended. All teachers,
K-12, will be involved in the development. In-service teacher educa-
tion programs for our district and neighboring schools' personnel with
resourceful university personnel may be implemented. The teachers'
interests, education, and implementing the curriculum as devised will
profoundly influence the students' attitudes, knowledge, and hopefully

their behavior relating to their environment.

Limitations

The complete science curricula from Kindergarten through twelfth
grades is not included. Other teachers teach and are involved in writ-
ing the K-8, physical science, general science, chemistry and physics
curricula. The author, science department head, assisted with unit
personnel meetings about A-160 and curricula writing and made recom-
mendations. However since the other teachers wrote and are rewriting
their specific science classes the author did not include any of their
work as examples.

Another limitation is that time and space does not provide for in-
clusion of all techniques or terminology necessary to write curricula
for different subjects at various grade levels. The excellent books

along with many educational articles in numerous magazines about
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current school problems include pros, cons, as well as methods of cur-
ricula planning, writing, testing effects on students' learning, finances,
or community responses will provide the necessary data. A selected
bibliography is included and is located after the curricula discussion on
page 19,

Onme of the problems in curriculum development and planning is
each goal, objective, and learning activity must be measurable current-
ly. No leeway is given for positive attitudes, interest and support
towards the subject; enjoyment, humanistic manneriams towards others
or other desirable traits that may be valuable but hard to measure
adequately at the moment. For example:

Does he read a newspaper article or watch a television program

on space exploration because of his interest in scientific mile-

stones ?

Can he chose a correct insecticide spray based on his knowledge

of the food habits and mouth parts of an insect ?

Does he use another natural predator to control a harmful insect?

Does he understand the correlation between the production of

energy, pollution versus costs versus the cost of the energy for

the consumer ?

Is weather modification justified for political, socio-economic

or crop production to feed the world's hungry population?
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What conditions and controls should influence space exploration,

nuclear, or solar energy?

There needs to be space allowed for future usage of the knowledge
gained throughout the student‘s lifetime in making wise and necessary
decisions for survival of mankind. Man's fertile brain will be able to
solve any problems of today or the future, if each individual uses his
talents, interests, and capabilities,

Lack of finances for purchase or rental of equipment, supplies or
other scientific necessities for the different units could cause problems
both in writing and implementing the excellent curricula.

Once a curriculurn guide is written, it must be refined: deletion
of obsolete materials, acddition of new concepts, current bibliography,
and used. A curriculum guide will not help students unless it has accu-
rate expectations, that may change drastically from class toc class or

from year to year.

Summary and Conclusions
A field study is to help a professional research a pertinent educa-
tional problem and to help his or her development into a leader of edu-
cational administration. The capable administrator must be able to
lead school board members, parents, interested citizens or irate tax-
payers, certified or non-certified personnel in educating today's youth

for the twenty-first century world. Curricula development has been
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and is a current problem affecting recognition standards and the require-
ment for improved methods of planning and evaluating educational pro-
grams. Actual writing experience will help an administrator be more
effective,

It will help the administrator understand and offer valuable sug-
gestions for other teachers developing curricula guides using the correct
educational language, individualized concepts for each student. The
student's education is relevant and is based on individual interests,
abilities, and the latest available knowledge on each topic.

The field study shows the development of secondary science cur-
ricula programs because of A-160 impact on Illinois education. The
mandated curricula development programs show that interested citizens,
educators, and students along with parents can work together for ma jor
goals.

Other teachers can use these as aids in the development of cur-
ricula for their own elementary or secondary classes. The work ful-
fills mandated high quality instructional education for Illinois Youth.

It can be changed by revision or additions as new knowledge is acqulre-,
or societal-economic changes influences educational needs and goals.
The supplemental rmaterials, filmstrips, equipment or other suitable
teaching devices depends upon the subject taught, the age of the student,

and the student's development in completing individualized goals, con-
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cepts and responsibility. Adequate finances for purchasing necessities
gives added dimensions to the activities available to the individual stu-
dent.

The development of five different sciences curricula shows diver-
sity in approaches depending upon the subject materials, and teaching
arlaptations can be used by other teachers in their science classes in

their respective districts.

Accomplishments

Curricula development has been accomplished and should help
each student involved in current or future classes. Training of other
teachers will be more competent and this will help meet the '""mandate
that the schools of the State of Illinois provide a system of high quality
education . . . so that all persons can develop to the full potential of
their capabilities''.

Free or inexpensive materials have been gathered from many
sources and filed so other individuals can locate and use them.

Application for federal monies grants for Illinois Youth encourage-
ment in Soil and Water Conservation; a new university major stury area
has been instigated at Eastern Illinois University, Charleston, Illinois,
from a concept about environmental science; use of local resources in-
cluding personnel to help students learn, emphasis on wise use of soil

and water including conservation by area landowners and farmers
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shows students and other interested individuals that the concepts are a
reality and practical in their own environment. All these accomplish-
ments will help others be more competent in providing unique education-
al opportunities for the youth of Illinois schools.

The project has been very successful and should aid the author
and others in becoming better administrators in Illinois and other
states' schools. It may be a valuable addition to the historical and cur-
rent research on educational innovations and trends in science education
during the 1970s. The author has been unable to locate any specific
examples of curricula developments by current teachers in Illinois
secondary science education in Illinois university libraries,

The administrator'ts talent in helping each and all teachers develop
effective curricula that is used for their classes will vastly improve the
quality of education for the students and help lessen administrative
problema for herself. The students, parents, teachers, administra-
tors, school board members, and others will have a positive attitude
towards the schools and the tremendous impact of educated persons on
civilization. Man's fertile brain will be able to solve any problems of
today or the future if each individual uses his talents, interests, and
capabilities. Any idea, concept of instructional media that improves
education for the student will help the administrator fulfill his or her

role and be more successful as an educational leader.
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Minicourse: Aerospace Education

A Brief Introduction
I. The needs of man have changed through the ages as more knowl-

edge, tools, machinery, technology and travel broaden the hori-

zons.
A, Schools have been given the task of fulfilling man's needs so
their curricula needs to be flexible and change with the advances.
B. The Astronauts, who will travel to other planets and through-
4 out space, are in our classrooms today.
II. Aerospace education is a fusion of many subject areas which rein-
forces learning in all.
A. Aerospace is a subject that will arouse an interest in reading,

how to study with good habits, to search and research beyond

the minimum requirements.

B. It includes astronomy, biology, earth science, environmental
education, mathematics, geography, social sciences, physics,
language skills, speech, aeronautics, business and vocational
education classes.

OI. Multitudinous career opportunities.

A. Employment: responsibility to prepare students for participa-
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tion in the industry that will employ a great percentage of
them,

B. National security: Students need to acquire an elementary
knowledge of aeronautics, of the military uses both for offense
and defense, and to realize the extreme necessity for airspace
power in aational security,

Aerospace education can:

A. Motivate the college-capable students to develop their talents,
abilities and interests for their own and the good of mankind.

B. Give job placement opportunities for the student who goes to

work immediately after graduation.

Objectives for Students
Instructional objectives.
A. Know the history of space achievements, military and national
influences.
B. Recognize the value of research in Aerospace as it spinoffs to
earth industries, better food and medicinal aspects.
C. Understand principles of space flight.
D. Demonstrate ability to do research problem related to space.
E, Appreciate U.S. opportunities and related career possibilities.
Judgmental behavior objectives.
A. Explain the history of space achievements in exploration,

spacecraft,
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B. Ewvaluate the values of expenditures for space.
C. Plan and compare scientific project results versus controls.
D. Formulate laws of space flight in coorelation of spacecrafts
for specific jobs.
Language and bebhavior objectives.
A, Articulately speak and write with punctuation space language,
B. Read, learn and recite space knowledge.
C. Edit report on own project.
Laboratory Science bebhavior objectives,
A. Reproduce laboratory experiments to learn fundamental princi-
ples.
B. Record, note, or chart results.
C. Compile current information on space exploration.
D, Search and sort career opportunities in correlation to own

abilities and interests.

A List of Learning Activities

Demonstrations. (Reference: Aeronautical Science Course of

Study. )

A. Archimedes principle,
B. Bernoulli principle.
C. Wind tunnel to measure drag.

D. Gyroscope.
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E. Parts of an airplane, rocket, satellite.

F. Atmospheric pressure,

G. Space hazards--micrometeoroids.

H. Rocket vehicles.

I. Construction of action-reaction engines.

J. Temperature control on rocket vehicles.

K. Orbit velocity.

L. Biological sensors.

M. Laboratory testing of representative freeze.dried foods.

N. Good insulating materials. (Reference: Space Resources:

Biology)

O. The effect of vibration on human performance and reaction.
P. Oxygen insufficiency.

| Q. Determination of environment temperature using radio telem-

etry.

R. The vestibular effects of acceleration and rotation on human
performance,

S. Problems of isolation and confinement.

T. Bilological rhythme.

U. The survival of earth microbes in a simulated Martian environ-
ment,

lI. Individual student activities and project ideas.
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Biology students (Reference: Space Resources for Teachers:

Biology)

10,

11.

12.

13.

. Algae cultures for human consumption.

Research on plant growth in tissue culture,

Food packaging for spaceflight.

Germicides added to food, wastes or drinks.
Chromatography of rat or mouse feces, as diets are altered.
The effect of heat or cold on the metabolic rates or motor
activities of small animals.

A study of the chemical analysis of sweat (chlorides, lactic
acids, etc.).

Investigate long-term effects of low residue diets on small
mammals.

Investigate the effect of a ''space diet'' on the normal intesti-
nal microflora of an organism.

Investigate the growth rates of algae when cultured in vari-
ous medis,

A routine study of hsir, beard, and fingernail clippings to
show the routes of nutrient loss from the body as well as
waterloss from the body.

Investigate if "beefsteak' could be grown in tissue culture,

Investigate enclosing an ecological system--a Microterella.
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15.

16.

17.

18.

19.

20,

21.

22,

24.
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Study Amoeba or other protozoans growth rates in a closed
system.,
Study the effect on the red blood cell count of rats living
continuously in a low pressure, low humidity environment,
Study the role of sunlight and the energy involved in hydrol-
ysis.
Study the recovery of potable water from human urine,
Investigate hypothermia induced drowsiness or sleep.
Investigate how hypothermia might provide relief from the
psychological and physiological problems associated with

long term confinement and boredom.

Investigate the ways forced astronaut hibernation could be

beneficial for long space flight.

Subject both reflective and plain surfaces of ingulating ma-
terials to as many varied types of heat sources as can be
devised. (Infra.red lamps., Bunsen burner flames, flood-
light heat, sunlight, electric hot plate, electric barbecue
starter. )

Investigate development aberrations in Frog and aguatic
insect embryos as a result of abnormal gravity orientation
during early cleavage,

Subject fruit flies, Drosophila melanogaster to mechanical

vibrations of 10-80 cps. and study comparative mutation
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28.

29.
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rates against normally reared control flies.
Algae, bacteria, slime molds, yeast molds, ciliates,
flagellates, copepods, arachnids, annelids, many species
of insects, or other animales and plants may be exposed to
varying amounts of radiation.
Investigate lighting, visibility, and legibility in the design
and arrangement of instruments.
Investigate the factors that might influence the time period
of vertigo (fatigue, hunger, lighting, etc.).
Investigate how man's abilities to miss, manipulate, maneu-
ver, and walk are affected by rotation.

Study the effects of rotation on skilled performance.

Chemistry students (Reference: Space Resources for Teachers:

Chemistry. )

1.

Henry's Law for partial pressure calculations.

. Rate of diffusion, by loss of gas by leakage.

Carbon dioxide removal with a silver oxide system.
Activated carbon form contaminant removal,

Chemical synthesis of carbohydrates.

. Heat of reaction for the catalytic oxidation per Ethanol.

Effect of temperature and molecular weight on specific

impulse,
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10.
11.
12,
13.
14,

15,

16.

17.
18.
19.

zo.

21.
22,
23,

24.
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High temperature cell.

Low temperatare cell,

Hydrogen-oxygen fuel cell.

Flame ignition.

Flame stabilization.

Diffusion and pre-mixed flames.

Flame velocity.

Comparison of frictional forces and coefficients of static
friction.

Determination of frictional forces and coefficients of sliding
friction.

Experiences with optical surfaces,

Qualitative comparison of optical coatings.
Spectrophotometers and optical properties of coatings.
Preparation of a char-forming ablative materials with
insulative properties.

Chemical synthesis of proteinaceous material,
Production of microspheres.

Using dye absorption to detect micro-organieme.

Using turbidity to detect micro-organisms.

Outline.

A.

Prologue to space achievements.
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2d Century Ptolemy of Alexandria formed concept of sun
and planets about earth; Lucien of Samosata wrote of flight
to moon.

13th Century Chinese at Kai-fung-fu (1232) and Tatars in

Europe (1241) made reports of rockets used.

. 16th Century Nicholas Copernicus described motions of

planets about sun; tycho Brahe described elliptical orbit of
Mars and comet about the sun.

17th Century Isaac Newton formulated laws of motion;
Johannes Kepler wrote Somnium and described elliptical

orbite; Grancis Godwin wrote Man in the Moone.

19th Century Jules Verne wrote From the Earth to the Moon;

K. E. Tesiolkovski found fundamental principles of space

flight; Edward E. Hale wrote the Brick Moon (describes

satellites).

1900-1935 -~ 1900 H. G. Wells published First Man in the

Moon. 1903 Wright Brothers advanced by first airplane

flight. 1919 Robert H. Goddard published A Method of

Reaching Altitudes. 1923 Herman Oberth published The

Rocket into Planetary Space. 1926 Robert H. Goddard first

liquid propellant rocket. 1927 German space flight society

formed. 1930 American Interplanetary Society was formed.
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1931 German rocket society developed 110 lb. thzust liquid
propellant rocket, 1932 USSR Tsander and others 110 lb.
thrust rocket, 1934 Wernher Von Braun tested 660 1b.
thrust A-3 rocket in Germany. 1935 Robert H. Goddard's
gyro-stabilized rocket reached an altitude of 7,500 feet.
B. 1942-1955,

1. 1942 First A-4 (V-2) rocket successfully test-fired to 53
miles (Germany). 1945 WAC Corporal Rocket (U.S, Army,)
JPL/CIT fired 43.5 miles.

2. 1946 U.S, Air Force "World Circling to Spaceship" study
began; 1947 first of captured German V-2's fired as sound+
ing rockets in New Mexico.

3. First launching of U,S, Navy Viking sounding rocket; reached
244 miles altitude.

4. First Congress of International Astronautical Federation.

5. 1954 Project Orbites was organized (U.S. Army and Naval),

6. U.S. announced Vanguard Satellite Program for Interna-

tional Geophysical year (IGY).

Space Age
C. Development of space craft and life supporting systems.
1. Unamnned - Biosatellite, Echo, Explorer, Lunar Orbiter,

Mariner, Nimbus, NASA's Orbiting Astronomical Observa-
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tories, Orbiting Geophysical Observatories, Orbiting Solar
Observatories, Pegasus, Pioneer, Rangers Surveyor, Syn-

com, Tiroes, Vanguard.

2. Manned - Apollo, Gemini, Mercury.

D. Principles of space flight.

1.

Cosmology, solar system, location of moon, stars and

planets.

Travelling in space.

a. vehicles--spacecraft design, lift support system, speed.

b. flight patterns--launching, earth orbital flight, orbital
period, velocity, planetary flight, re-entry with landing
safety, space stations, space laboratories.

c. navigation--inertial guidance; tracking and communica -
tions.

d. other related problems--weightlessness, temperature
and pressure settings, radiation, meteorites, isolation,
deconditioning phenomena (physiological changes, some-
times called space adaptive state) on respiration rate,
heart action, lowered blood pressure, changes in the
blood, loss of calcium, fluid and muscle mase, urine
and feces disposal, eyes; space medicine includes drugs,
exercise and sleep; space food; space suits and available

movable space in the spacecraft.
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Beneficial spin-offs from space exploration and space flight

achievements.

1. Construction of manned and unmanned spacecraft.

2. Effects of weightlessness and lack of Earth!'s 24-hr. rhythm
on biological specimens.

3. Precision tracking of spacecraft provided additional infor-
mation about density of upper atmosphere.

4. Information on micrometeorites, temperature in space,
radiation, magnetic fields, gamma rays, weather, photog-
raphy, sun, moon, planets, solar winds, soil, rock and
water analysis.

5. Construction of space suits worn by astronauts, designed
restraining couch, and other equipment to withstand forces
of acceleration, or deceleration which they experience dur-
ing take-off, re-entry, and landing.

6. Telemetering devices and procedures for monitoring bodily
activities as heart action, respiration, brain waves, and
other functions which are useful in management of chroni-
cally ill individuals which contribute to medical progress
in general,

7. Development of better alloys in metals for industry.

8. Development of fire resistant materials that is used in in-

dustry as well as the space program.
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9. Development of new foods and better food packaging.

F. Aerospace careers.

l.

Scientists, engineers, and specified technicians to solve
needs for aircraft missiles, rockets, and spacecraft.
Manufacturers, universities, independent research agencies,
governmental organizations to solve aerospace, electronics,
electrical, chemical, nuclear, industrial and mechanical

problems.

. Professional and technical occupations. Examples: produc-

tion planners, physicists, mathematicians, chemists, metal-
lurgists, psychologists, physiologists, astronomers, aero-
space engineers, draftsmen, laboratory technicians, re-
search mechanics, research electricians, technical writers,

or illustrators.

. Administrative, clerical, and related occupations. Exam-

ples: accountants, public relations, advertising, industrial
relations, sheet metal workers, power brake operators,
power hamnmer or shear operators, punch press or profile
press operators, jig and fixture builders, tool and die
makers, riveters, welders, heat treaters, painters, plat-
ers, clerks, secretaries, typists, stenographers, tabulat-

ing machine or computer operators.
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5. Assembly and installation occupations. Examples: final
assemblers, miesle assembly or rocket assembly mechan-
ics, class armament assembler, power plant installers,
electrical assemblers, inspectors and testing fabrication
inspectors, crew chief, assembly, receiving or machine
parts inspectors.

6. Materials handling, maintenance, and custodial occupations.
Examples: truck drivers, crane operators, shipping clerks,
stock clerks, tool crib attendants, maintenance mechanics,
millwrights, welders, guards, firemen, janitors.

7. Qualifications. College degree--many need a doctorate in
a specific area. Semi.professional experience, or on-the-
job training..

8. Income. Higher earnings than comparative workers in other
industries.

9. Prospects for employment. U.S.A. has 1,300, 000 people
involved in aerospace jobs. 20,000 to 30, 000 repiacement
workers are needed yearly due to retirement, or leave for
various reasons. Prediction for_a high rate for research

and development.

The Instructional Materials and Bibliography

l. . Charts and maps.



1408

Iv.

48

The Earth's Moon, National Geographic Magazine, Washington,
D.C.

Map of the Heavens, with monthly star charts, National Geo-
graphic Magazine, Washington, D.C., {970.

Official Map of the Moon, along with Rand McNally Moon Globe,
P. O. Box 9873, St. Paul, Minn. 55177, June 30, 1970.

Fieldtrip.
Scott Air Force Base, Belleville, Illinois.
McDcanell's Planetarium, St. Louis, Missouri (Forest Park).

Trips to Illinois Junior Academy of Science fairs, Science Fairs,
International fairs, and Future Scientists of America fairs, at
Charleston, Illinois, Evansville, Indiana, and Urbana, Illinois,
(State winners attend fairs located in Baltimore, Maryland,
Cleveland, Ohio, and Washington, D.C.), Youth Science Con-
gress by NASA,

Films: (Reference: NASA: Manned Spacecraft Center film catalog.

NASA, Lewis Research Center, 2100 Brookpark Road, Cleveland,
Ohio.

Information Office, U.S. Atomic Energy Commission, Chicago
Operations Office, 9800 South Cass Avenue, Argonne, Illinois
604139.

Air Force Film Library, 8900 South Broadway, St. Louis, Mis~
souri 63125.

McDonnell Aircraft Corporation, Box 516, Dept. 92, Room 167,
Bldg. 1, St. Louis, Missouri 63166.

Society for Visual Education, Inc., 1345 Diversay Parkway,
Chicago, Illinois 60614.

Filmstrips.

"Flight to the Moon, '"" Parts I and 1I, 2878A and 2878B, VEC,
Madison, Wisconsin.
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"Space Travel, '' No. A-484-4, Society for Visual Education, Inc.

Transparcncies.,

""The Moon, ' Science No. 22, 3M Company, Education Services,
Box 3120, St. Paul, Minnesota 55101.

""Star and Constellation Recognition, "' Science No. 15-.0292-.1,
3IM Co,

Selected magazines and newspapers.

'A to Zero of Refrigeration,' General Motors, Detroit, Michigan,
1964.

""A Week on Mars, ' Science News, Vol. 110, July 31, 1976, pp.
68-69.

""Apollo Crewman to Get Flevated Potassium Doses, ' Aviation
World, 97:17 October 16, 1972.

Apollo 8, Man Around the Moon, NAS 1.19:66, rep. 1971, pp. 1~
24, Superintendent of Documents, U.S. Printing Office, Wash-
ington, D. C. 20402.

Astronauts and Cosmonauts, Biographical and Statistical Data,
66A, U.S. Government Printing Office, Washington, D.C.,
1975.

""Astronomers Link Radio Telescopes, '’ Effingham Daily News,
December 23, 1976, p. 4.

Bartlett, Kay, "A Test Pilot's 'Bad Dream!': Jet Buckles at 2, 000
Miles Per Hour, ' Decatur Herald, December 24, 1976, p. 10.
(Test pilot survived the SR-71: America's super reconnaissance
plane, nicknamed "The Blackbird,'" when she broke to pieces. )

Bauer, N. G. H., Space Exploration Scrapbooks, I, II, II, and IV.

Bok, B. J., '"Birth of Stare, ' Scientific American, 227:48-61,
August, 1972.

"Bob Walton: Ham Operator Gets Picture of Mars, " Current
Science, Vol. 62, No. 8, December 15, 1976, p..11,
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Boehm, Ceorge A. W., '"Unsung Trailblazer to the Moon, ' (Sur-
veyor)} Empire, May 11, 1969.

Benedict, Howard, "Spaceships Ready to Unmask Mars Secrets, '
AP Aerospace Writer, Cape Kennedy, Floricda.

Brown, Joseph E., '""Man-Powered Aviation Tries to Take Off, "
Science Digest, November, 1976, pp. 62-67.

Canby, Thomas Y., ''Skylab~-Man's First Home in Space, "
Reader's Digest, March, 1975, pp. 142-147.

Chambers, Mary Jane, '""Don't Launch Him--He's Mine, '' Reader's
Digest, June, 1969, pp. 241-268.

Christian, Roger W., "Up and Away, " (flying free in a sailplane,
winsl, thermal soaring), Lamip, Summer, 1971, Vol. 53, No.
2, pp. 26-29.

Clarke, Arthur C., "'Apollo and Beyond, ' Look, July 15, 1969,
Pp. 43-50.

Colligan, Douglas, '""The Kirlan Connection: The Future of ¥lectro-
photography in Medicine and Technology, "' Science Digest,
November, 1976, pp. 25-29.

Collins, Nichael. '"Carrying the Fire: An Astronaut's Journeys, "
(book condensation), Reader's Digest, January, 1975, pp. 186-
216.

Comet ,Kohoutek, 51D. NAS 1,21:355, 1974, pp. 1-284, Superin-
tendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402,

Cooper, '"Annals of Exploration: Accident in Space, Apollo 13
Flight," New Yorker, 48:48-52, November 11, 1972,

Curtis, Anthony R., '"You Can Listen to Earth-Orbiting Satel-
lites, "' Elementary Electronics, November/December, 1976,
pp. 43-46.

Dickinson, Terence, ''Sagan, Lowell, & Viking: Three Experts
Take A Close Look at Mars, ''" Science Digest, November,
1976, pp. 80-84.
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“Disabled Find Help In Space,'' The American Legion Magazine,
November, 1976, p. 24.

Driscoll, E., "Last Fling For Science on the Moon, " Science
News 102:259, 268-70, October 21, 1972,

Eberhart, Jonathan, '""Mars In Focus, ' Science News, Vol. 109,
June 5 and 12, 1976, pp. 366-370.

Edelson, Burton I., ''Satellite Communications--A Benefit Real-
ized, " Science, 24 October, 1975, Vol. 190, No. 4212,

Fletcher, J, C., "US/USSR Space Agreement, Text Statement,
May 24, 1972, Space World, 1-11-107-4-15, November, 1972.

Frey, Charles W., '"What Goes Up, '' (model rocketry), Lamp,
Fall, 1968, Vol. 50, No. 3, pp. 18-21.

Furlong, William Barry F., "Astronauts Are Humans Too, "
Today's Health, January, 1971, pp. 17-63.

"God, Man and Apollo, "' Time, January 1, 1973, p. 50.

Harris, Jacqueline L., '"Viking Lands on Mars, ' Current Science,
Vol. 62, No. 2, September 22, 1976, pp. 4, 6, and 89.

Harvey, Paul, '""Man Still Hasn't Solved Spooks-in-Space Mystery, "
(UFO investigation), WREN Radio, 1250 KC program reprint.

Hopson, Janet L., '"Martian Life: The Oddes and the Oddities,"
Science News, Vol. 109, June 5 and 12, pp. 374-375.

Howard, Dr. David W., "Try Dropping Eggs From 50-Foot Tower
Without Breaking, "' (practical applications of the laws of Phys-
ics, relative strengths, and costs of materials), Effingham
Daily News, December 13, 1976, p. 1.

Huguenin, Dr. Robert L., "Why Mars Is Red, " Science Digest,
November, 1976, pp.14-16.

Information For Teachers: Skylab Student Project, NAS 1-19:
106, 1972, pp. 1-44. Superintendent of Documents, U.S,
Government Printing Office, Washington, D.C. 20402,
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Kan, Dr. Marehall, ""Space Tug to the Rescue, ' Science Digest,
November, 1973, pp. 71-72.

Kelly, Virginia, '"Miracle In Midair, "' Reader's Digest, May,
1975, pp. 132-135. {DC-2 and parachutist Drama in Real Life.)

Kristofferson, K. E., '"Aerospace, ' Science News, 102:26, 266,
July 18 and 21, 1972,

Kristofferson, K. E., "First Voyage to the Stars,'' Reader's
Digest, 101:83.7, September, 1972.

Leary, Richard L., "lllinois Past Arrivale From Outer Space, '
(two or three large meteorites which landed near Tilden,
Illinois, July 13, 1927), The Living Museum, January.February,
1974, pp. 217, 221.

"Life In Space; Reader's Forum, " Grit, August 31, 1975, p. 6.

"Mars Album I, " Science News, Vol, 110, July 31, 1976, pp.
76-71.

"Mars: New Photos Change Old Ideas, ' U.S. News & World Re-
port, January 31, 1972, p. 59.

'""Mare: The Riddle of the Red Planet, " Time, August, 1976, pp.
20-23,

'"Martian Hydrogen at Solar Minimum, "' Science News, May 1,
1976, p. 282.

"Measuring Oceans Pumps and Hollows, '' (GEOS-3 satellite re-
search on ocean currents), Science News, Vol. 110, July 24,
1976, p. 55.

NASA FACTS; Explorer XVI--the Micrometeoroid Satellite, Pro-
ject Ranger, NASA, Houston, Texas.

""NASA's Fireproof Agent Showing Wide Potential, "' Grit, February.
8, 1970.

"New Communications System Would Depend on Satellite, '’ Grit,
February 7, 1971.
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'"Newsmakers: Dr. Wernher Von Braun, Missile Scientist, seri-
ously ill in Washington, D.C. with Cancer, ' Chicago Daily
News, December 16, 1976, p. 2.

""Next In Space, ' U.S. News & World Report, December 18, 1972,
pp- 17-21.

'"No Life Found Under Rock on Mars, " Effingham Daily News,
October 20, 1976, p. 3.

""Oblique-Wing Robot Plane Flies, " Science News, Vol. 110,
August 28, 1976, p. 138,

O'Brien, Edward W., ‘''Flat Year Seen Ahead in Aerospace Field, "
St. Louis Globe-Democrat, December 16, 1976, p. 11C.

'"100 Million per cup: Tiny Beads May Insulate Super-cold Space
Tug Fuel, Space World, 1-11-.107-41, November, 1972.

""Perfect Mission, " Time, January 1, 1973, (Apollo 17).

"Picking the Men in Space, '' (Man¥® Survival in space), Collier's,
February 28, 1953, pp. 40-48.

"Public Interest in Space Travel, "' Space World, 1-11-107:42-3,
November, 1972.

Rawley-Saldich, Anne, '"Access to Television's Past, "' Columbia
Journalism Review, November/December, 1976, pp. 46-50.

Reidev, A. 1. and V. G. Emin, '"Manned Space Stations Iln Earth
Orbit, " Space World, 1I-10-106-32-4, October, 1972.

Rossiter, Al Jr., '""Pueblos and Roads, ' ERTSI: A New Window
on Our Planet, U.S. Geological Survey, 1976. (Brief summary
on page 4 of Effingham Daily News, October 20, 1976.)

Sagan, Carl, "Life on Mars: What Could It Mean?,' Science
News, Vol. 109, June 5 and 12, 1976, pp. 378-379.

Schlesinger, James R., '"The Price of Preparedness, ' (Soviets
versus U.S.A.), Reader's Digest, May, 1975, pp. 185-191.
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Shatalov, V., '""Man ona Long Space Flight,'" Space World, 1-10-
106: 30-1, October, 1972,

Space: '"ATS-6 Worke Its Way Home, ",'"Satellite On A String, "
Science News, Vol. 110, August 28, 1976, p. 138.

“"Space Hardware Comes To Earth, " Science Digest, December,
1976, p. 25.

"Story of 13 1/2 Hours on the Moon, Apollo 11," U.S. News and
World Report, December 1, 1969, pp. 28-31.

'""Students' Experiments Selected for Skylab, ' Space World,
1-10-106:47-9, October, 1972.

Teller, Dr. Edward, ""Are We No. 2? Father of H-Bomb Fears
America Has Lost Arme, Technology Lead, " The American
Legion Magazine, November, 1976, pp. 6-17.

"Tenth Planet Beyond Pluto?,' Chemistry, 45:25-6, October,
1972.

Thomsen, Deitrick E,, "Four Centuries of Mars-Watching, "
Science News, Vol. 109, June 5 and 12, 1976, pp. 372-373.

"Toward a New Era in Space: Skylab, Shuttles, Satellites, ' U.S.
News and World Report, January 1, 1973, pp. 13-15.

'"U.S. To Test Rocket Plane, " (U.S. Space Agency 1977 launch
schedule has two Mariner spacecraft to be propelled August 19
and August 30 on long voyages to scout Jupiter and Saturn
planets.) Effingham Daily News, December 27, 1976, p. 10.

'"Variable Star Observing from Space, ' Sky and Telescope, 44:
86, August, 1972,

'"Viking Lander and Mars Mission: A History, "' Science News,
Vol. 109, June 5 and 12, 1972, pp. 359-365, 382.

Viking Miesion To Mars, 7tB, NAS 1, 20:NF-76, U.S. Government

Printing Office, Superintendent of Documents, Washington,
D.C. 20402, pp. 1-16.
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"Viking #1 Down, #2 To Go, '' Science News, Vol. 110, July 31,
1976, p. 69.

""Viking: Perplexing Data, Icy Imagery,' Science News, October
23, 1976, Vol. 110, p. 261,

Von Braun, W., '"'Spacemen Get Long Reach with Remote Control
Alde, " Popular Science, 201:73.5, November, 1972,

Wade, Maj. Gen. Leigh, USAF (Ret.) with James H. Winchester,
"We Flew Around the World Firet, ' Reader's Digest, Septem-
ber, 1975, pp. 167-175.

Watt, R. N., Jr.., '""News from Venue, ' Sky and Telescope, 44:
303, November, 1972.

Winston, D. C., 'NASA Details Skylab Rescue Procedure at Space
Congress., " Washington, D.C., Aviation World, 97:15, October
16, 1972,

VII. Selected reference books.

AJlameki, George, Inside the Space Ships, Abelard-Schuman,
Inc., 1955, p. 256.

Aeronautical Science Course of Study, Federal Aviation Adminis-
tration, Superintendent of Documents, Washington, D.C. 20402.
$2.25, October, 1969.

Americans in Space, 1965, Harper & Row, p. 153.

Armstrong, Neil, First on the Moon a Voyage with Neil Armstrong,
Michel Collins, Edwin E. Aldrin, Jr., Little, 1970, 511 pages.

Baker, Bill and Helen Hock Kotsonis, Modern Lesson Plans for

the Biology Teacher, Parker Publishing Company, 1970, p.
260.

Bergaust, Erik, Satelite, (Space Station).

Berry, Adrian, The Next Ten Thousand Years: A Vision of Man's
Future In The Universe. New York: New American Library,
1975. (paperback)
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Bhatt, S., Legal Control of Outer Space: Law, Freedom and Re-
sponsibility, New York: International Publishers, 1974.

Bolgar, Philip H., Space Rescue and Safety. Tarzanie, California:
American Astronautical Society, 1975,

Brandwein, Paul F., and others, Energy and Its Forms and
Changes, Harcourt, Brace & Co., 1968, p. 656.

Brooking, Waiter J., Career Opportunities, Engineering Techni-
cians. Chicago, illinois: J. G. Ferguson Publishing Co.,
1969, 388 pages.

Brown, Ronald, Telecommunications, S.D., 16, Doubleday, 1970.

Caiden, Martin (author of 80 space books--those available are:)
The Man-in-Space Dictionary, Overture to Space, The Moon:
New World for Men, Destination Mars, Why Space ? And How
It Serves You in Your Daily Life.

Carlson, D. D. and Macfarlane, G,, Space Vehicles, Environ-
ments, and Developmental Testing. New York: Gordon Sci-
ence Publishers {no date or price yet).

Cole, Danbridge M. and Cox, Donald W., Islands in Space: The
Challenge of the Planetoids, Chielton Books, 1964, p. 276.

Coombs, Charles, Spacetrack, Watchdog of the Skies, Morrow,
1969, 128 p.

Cooper, Henry S. F. Jr., Apollo on the Moon, Dial, 1969, 144 p.

Cromie, William, Skylab: The Story of Man's First Station In
Space, McKay, 1975.

Ducrocq, Albert, Victory Over Space, Little, Brown & Co.,
196l-

Fishbein, Morris, M.D. The New Illustrated Medical and Health
Encyclopedia. New York: H. S. Stuttman Co., Inc., 1964.

Future Space Programs, 1975, Volumes land II, (The House
Committee on Science and Technology studies practical appli-
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