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PREFACE

The Federal Aviation Administration’s current interests, activities, projects and programsin aviation
education represent and stem from a continuation and expansion of programs and similar initiatives
of its predecessor organizations.

Present programs are aresult of the most recent FAA Administrator’s Task Force Report on
Aviation Education completed in 1990. The Report identified over fifty aviation education
initiatives as appropriate to support the agency’ s objectives.

Asof mid-1993, FAA’s Aviation Education Division programs use the top ten initiatives of the Task
Force Report. Thisinitial Phase | of the Report focuses on FAA'’ s efforts to increase emphasis on
the growing needs of a diverse society and work force.

FAA Aviation Education Division programs fall into four categories:

- information distribution

- educational relations

- youth and public education

- partnerships with government, industry and education

Our aviation education activities form a nucleus to help meet current Congressional mandates and
help sustain the agency’ s aviation education mission in support of future requirements of the
National Aviation System (NAS).

FAA isapart of aUnited States government-wide effort to assure appropriate federal responses to

and support for improving the quality of education in the nation. This organization is known as the
Federal Coordinating Council on Science, Engineering and Technology - Committee on Education

and Human Resources (FCCSET-CEHR). This Aviation Magnet School Guide represents the kind
of effort recommended by the FCCSET-CEHR.

FAA’slong experience in aviation education proves that programs such as those described in this
Guide, enhance learning and will ultimately contribute to a greater awareness of the role of air
transportation as well as contribute significantly to improving education in the nation’s schools.

It isrealized that programs outlined in this publication will help attract and motivate a diverse
population of young men and women to qualify for rewarding careers that will help in the design and
operation of asafe and efficient future National Aviation System (NAS).

Phillip S. Woodruff, Division Manager
Aviation Education Division



"While the concept of the magnet school is not a new one, the application of that
concept has been expanded and modified over the years as student and societal needs
have changed. The first magnet school, Boston Latin, was actually founded in the
17th Century in 1635. Originally designated to meet the needs of a small intellectual
elite, magnet schools now serve atwin focus: the improvement of educational quality
whileincreasing racial integration. In addition, these schools often provide a setting
for teacher-generated reform initiatives."

From Magnet Schools Recent Developments and PerspectivesEdited by Nolan Estes, Daniel U. Levine, Donald R. Waldrip.

"In aworld that is highly and increasingly competitive, al of our children, including
our best and our brightest are at risk. Meeting our national education goals requires
that the performance of our highest achievers be boosted to match or exceed the
performance levels of the best students anywhere in the world. The performance of
our lowest achievers must also be substantially increased far beyond their current
performance. What our best students can now achieve, our average students must be
able to achieve by the turn of the century. We must work to ensure that a significant
number of students from all races and ethnic groups, both male and female, and
students from all income levels are among our best performers. | believe that our
aerospace magnets are capable of responding to the needs and aspirations of all of
these students.”

Remarks by Alicia Coro, Director, School Improvement Programs, Elementary and Secondary Education, U.S. Department of Education, Washington,
D.C. during the luncheon address at the Little Rock, Arkansas National Leadership Institute on Aerospace Magnet Schools, November 22, 1991.
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SECTION | - INTRODUCTION

The Federal Aviation Administration (FAA) and its predecessor organizations, Civil Aeronautics
Agency (CAA) and the Civil Aeronautics Administration (CAA) have pioneered the use of aviation
education in working with schools and colleges of the nation to attain their objectives.

One of the first modern era magnet schools developed using a thematic approach featuring aviation,
space and transportation is described in the FAA publication entitled: A Model Aerospace
Curriculum - August Martin High School.

In many respects, this publication is designed to build on and replace the earlier developed August
Martin High School curriculum guide. However, the lessons learned by community leaders, parents,
educators, board of education members, representatives of labor unions, and local, state and federal
officials who planned and carried out the August Martin program have relevance for anyone
interested in magnet school planning today.

The FAA continuesitslong record of interest in and support for aviation education at al levels of
education. Interms of aviation magnet schools the FAA, under the leadership of Mr. Phillip
Woodruff, has planned and conducted the first two national level aviation magnet school
conferences ever held in the United States. The first was held in cooperation with the Little Rock,
Arkansas School District in November of 1991 and the second was held in Phoenix, Arizonain
cooperation with the Phoenix Unified School District in November, 1992. The third such
conference will be held in Louisville, Kentucky in cooperation with the Shawnee School District in
November of 1993. A number of the ideas, examples of programs and aviation education
suggestions included in this publication came from those who attended the 1991 and 1992 aviation
magnet school national conferences.

This publication is designed to provide:

- abrief history of therole of aviation in motivating young
peopleto learn.

- examples of aviation magnet activities, programs, projects and
school curriculums.

- documentation of the benefits of aviation education for students.

- examples of what one person can do to facilitate aviation
magnet education activities, projects, programs, curriculums.

- curricular and program models for use, adaptation or modification.
- identification of resources for planning a program of aviation education.

- information about and examples of curriculato prepare for the



many career opportunitiesin aviation and transportation.
- guidelines and information for FAA Aviation Education Counselors.

According to the best available information, the longest continuously operating aviation thematic
high school in the United States is the Aviation High School in New Y ork City. It started operation
in 1936. The program qualifies students for Federal Aviation Administration (FAA) certificated
Airframe (A) and Powerplant (P) Maintenance Technician ratings in accordance with rules, policies,
procedures and curriculum prescribed by Federal Aviation Administration Regulation (FAR-Part
147). Details of this historic program are described in this publication.

Many pre-flight aeronautics academic programs were taught in thousands of high schools during
World War 11 in order to motivate more young people to join the military forces and become pilots
or other air crew members. After the war most high schools dropped these programs.

Following World War |1 an innovative educator started a model high school aeronautics program
that served to motivate many other teachers and schools. This Weber County High School program
in Ogden, Utah was designed and taught by John V. Sorenson from 1949 to 1954.

More recently programs such as Wright Flight, Opportunity Skyway, Star Base | and the
Experimental Aircraft Association (EAA) programs have emerged as examples of what can be done
with mostly volunteer community resources. The actual construction and test flight of an aircraft is
one example of such magnet projects.

Perhaps most important, there appears to be a growing body of literature on the effectiveness of
magnet or thematic education programs. |llustrative examples of such data are included in this
publication.

The FAA has materials for and interests in aviation education from kindergarten through elementary,
middle, high school and two and four year college programs.

Questions answered in this publication include:
- What is Aerospace Education?

- What historic examples exist to illustrate aviation, space,
transportation related scientific, technical and operational means to achieve educational ends?

- What evidence exists to justify aviation education, aerospace
or related school and college educational programs as being educationally effective?

- Where were there or are there models of programs that work?

- What istherole of career education in aerospace education programs?



- What are some of the sources of information, assistance,
guidance, possible funding, professional help and community support?

- Why should any school system plan to operate an aviation or
aerospace magnet educational program?

- What evaluation techniques should be used in assessing an
aerospace education program?

It should be noted that not all aviation or aerospace education magnet programsin the United States
arelisted in this publication. Examples described areillustrative of the variety of magnet projects
that are possible.

The movement toward increasing numbers of magnet schools, programs, activities and projectsis
such that there are already hundreds of magnet programsin the United States. It appearsthere are
more being planned on aregular basis. Not all of these, of course, use an aviation or aerospace
theme. But the educational philosophy underlying all magnet programs, regardiess of theme, is
simple and direct: well-planned magnet programs provide excellence in education at all levels.

An indication of the growth of magnet schools may be seen in the preliminary results of the first
survey of aviation or aerospace-oriented secondary schools as reported in Section XV. Thelist of
these twenty-seven schoolsis provided.

Asof May, 1993 the first phase of a national survey of all magnet schools, elementary and
secondary, regardless of theme or central motif, was published by the organization, Magnet Schools
of America. Dr. Ronald P. Simpson, President of Magnet Schools of America and Director of
Student Admissions, Kansas City, Missouri Magnet School programs, planned and directed this
survey. Dr. Simpson recently stated:

"We have verified 1,701 schools throughout the country for their Magnet or Theme-
Based presentation of curriculum and city-wide enrollment opportunities.”

Magnet schools are growing in popularity and numbers.

Magnet programs demonstrate the literal meaning of the term magnet; that is, they attract. But a
caution isin order because magnets can repel if they are not planned or positioned to attract.



SECTION Il - DEFINING MAGNET SCHOOLS

Innovative educators have always used attractive methods to help students learn. AsDr. Nolan
Estes has pointed out, 1635 marks the earliest identified magnet school - Boston Latin.

Using aviation as a central theme to facilitate learning only five years after the Wright Brothers
pioneered the discovery of powered, controlled flight in 1903 a creative physics teacher, H.
LaVonne Twining, in 1908, used aeronautical science and mathematics examplesin his classes.

In the early decades of this century many school systems designed technical or vocational trade
schools designed to prepare high school students for various technical trades. Today area
vocational-technical schools provide similar career training opportunities. But relatively few,
compared to the entire nation-wide public education system, make use of aviation or aerospace as a
central theme. However, there are more and more school systems looking at the role of aviation,
space, transportation as thematic approaches to education.

Magnet themes for elementary and secondary education are growing at arapid rate. Many
specialized topics provide core themes for a magnet approach to education. The U.S. Department
of Education in a1991 publication entitled: Magnet Schools. Promoting Equal Opportunity &
Quality Educationlists seventy-one "Magnet Curricular Themes and L earning Environments
Supported Under the Magnet Schools Assistance Program.”

Magnet school programs have evolved in recent years as aresult of anumber of initiatives. In many
instances a creative teacher has used his or her specialized knowledge to introduce a core themein
traditional subjects to make the teaching more interesting and effective. This has been happening
more and more in classes in elementary and secondary schools by teachers who have learned the
value of aerospace in enhancing learning in all traditional subjects or disciplines.

Courts have mandated and approved magnet programs and schools to help remove racial
segregation and ethnic isolation in some school districts.

The federal government has annually awarded several hundred million dollars to help school districts
achieve voluntary desegregation plans and greater racial and ethnic balance in formerly segregated
schools.

A detailed description of the role of magnet education programs as viewed by the U.S. Department
of Education, Office of Civil Rights, as of May, 1991, is shown in the following material.

INTRODUCTION

Magnet schools are commanding increased interest and attention. From afew programs in major
urban areas a decade ago, there are now more than a thousand magnet schoolsin large, medium and
small school districts across the nation. While varying in scope, design, and outcome, magnet
school programs share important objectives: promotion of educational excellence, equality of
educational opportunity, and student and parental choice. Although no single method of organizing



school systems will resolve al education problems or is suitable for al students, magnet schools
have gained importance in efforts aimed at preventing, eliminating, or reducing racial isolation in our
elementary and secondary schools.

MAGNET SCHOOL CONCEPT

While adhering to state standards for the core curriculum required for graduation, magnet schools
offer specialized and innovative instructional approaches to attract students of different racial,
ethnic, and socio-economic backgrounds. They include educational programs and services that are
either the focus of an entire school (dedicated magnets) or are offered as part of a school’ s standard
curriculum (mini-magnets). With respect to enrollment policy, a magnet school can be opened to all
studentsin a school system (e.g., city-wide magnet) or restricted by attendance areas.

A variety of educational programs and methods are used in magnet schools, in conjunction with the
core curriculum. Some magnets focus on a specia learning environment, such as "open education,”
accelerated learning, or individualized continuous progress to meet special or unigque needs of
students. Most magnet schools emphasize core academic subjects but offer a distinctive theme-
based curriculum that attracts students with specific interests. The overriding premise of magnet
schoolsisthat no single curriculum or instructional method is definitive for all students; therefore,
parents and students may benefit from arange of choicesin meeting their diverse education needs.
Students in amagnet school can pursue individual interests, while completing core curriculum
requirements for graduation.

USE OF MAGNET SCHOOLS

The establishment of magnet schools introduced a voluntary component to desegregation plans that
had previously relied exclusively on compulsory strategies, such as busing students across
attendance zones and pairing of schools. Federal courts began to approve desegregation plans that
relied on, or incorporated, the use of magnet schools to achieve greater racial balance in formerly
segregated school systems. State and local school administrators joined in the effort to attract
students to magnet schools as an alternative to mandatory student assignment. In addition, some
school systems, not under alegal obligation to desegregate, elected to establish magnet schools to
counteract student racial isolation resulting from segregated housing patterns or other demographic
factors. Interest in magnet schools also has paralleled the recent national reexamination of public
education and subsequent local school reform activities. These efforts have concentrated on the
following objectives. attaining educationa excellence, improving the quality of instruction in core
academic subjects, offering educational choice and diversity, renewing participation of parentsin
education decisions and restoring confidence in public schools.

DIVERSITY OF MAGNET SCHOOL PROGRAMS

Since magnet schools are part of the dynamic educational process, they are subject to constant
change. Today, magnet schools feature diverse curricula, instructional approaches, and services that
allow parents and students in communities with magnet programs to select a school that meets their
education goals and special needs.



The examples of magnet school programs described below are broadly representative of those
programs that have been or are now operating in many school districts throughout the United States.
However, some of the examples such as the child-care program described under the Extended Day
program, would not meet the requirements for funding under the federal assistance program for
magnet schools described below.

MAGNET SCHOOL PROGRAMS - Elementary Schools

Basic Science and Technology

In this program, the focus is on science and technology education. While basic skills are
emphasized, students are exposed to scientific themesin al their academic and enrichment areas.
The facilities at the school include agquariums, a planetarium,greenhouse, satellite dish, and computer
communications capabilities. After-school activities and summer programs reinforce students
interest in science. Thereis substantial participation by the higher education and business
communities in the program.

Classical/Traditional Academy

This highly structured program is offered in an environment that stresses disciplined behavior, dress
codes, and punctuality. The program concentrates on excellence in reading and writing, along with
special emphasis on mathematics and science. Thereis rigorous teaching of spelling, listening, and
studying skills. The classicsin literature are emphasized at al grade levels.

Communication Arts

The program uses high technology equipment as a vehicle for improving reading, writing, speaking,
and listening skills. Students use atelevision studio for long-range class projects involving script
writing and telephone (sic) shows that are broadcast throughout the school. Multi-media centers are
located in each classroom. Students receive instruction in using the computer in communication arts
skills.

Environment Center

Ecology is taught as part of the science, health, safety, and social studies classes, in coordination
with art, reading, and language arts. An environmental |aboratory and greenhouse support the
curriculum by providing activities for students to address problems of man and his environment.
Extended Day

An assortment of early morning and after-school enrichment activities are offered to children of

working parents as an aternative to non-educational child care. In this program, the participating
schools are located near high employment areas or along major traffic routes. The program offers



computer labs and homework centers, activitiesin arts and crafts, recreation, music, dance, sewing,
and cooking.

French Foreign Language Immersion

Students start this program in kindergarten and by third grade can acquire a fluency in French
comparable to native speaking children of the same age. The program extendsto grade 6. At the
kindergarten and first grade levels, classes are taught entirely in French. English accounts for 25
percent of instruction time ingrades 2 and 3. By grades 4 to 6, instruction is equally divided
between French and English, with certain subject areas designated for each language.

High technology

The computer isan integral part of the entire instructional program. In terms of the core curriculum,
computer assisted instruction is available in reading, math, and creative writing. This magnet
program also provides individualized computer science instruction, including keyboard skills and
programming.

Internationa Studies

This program isintended to increase students awareness of other parts of the world while
concurrently developing their basic reading, writing, and math skills. Students are introduced to
history, geography, economics, and the culture of other countries through a number of creative
methods. These methods include learning folk tales and stories; studying holidays of various
countries; using the metric system; and attending lectures by foreign visitors. An important
objective of the program is to make students aware of the many international careersthat will be
opened in the next century.

Research and Study Skills Center

Students undertake individual research projects in the humanities, arts, and sciencesin a program
that emphasizes self-motivation and study discipline. In the process, students use word processors,
conduct computer searches, and use the facilities of libraries, colleges, and museums. Students use
various mediaincluding film, videotape, and photography when presenting the results of their
research projects.

Science Magnet

The program is a"hands-on" approach to learning science that emphasizes reasoning, investigation,
and the scientific method. Students produce science newsletters to enhance reading and writing
skills. Career education activities are incorporated to make students aware of the range of job
choicesin the science field.



Intermediate Schools

Future Technol ogies School

The premise of this program is that computers, robots, laser beams, and satellite dishes will be in the
home and work place when students become adults. Accordingly, the school introduces these
technol ogies to prepare students for the future.

Medical

The program is for students who are considering medicine and related sciences. Students visit
community health agencies and interrelate with avariety of health professionals. An expanded
school day includes a club period allowing students to explore special interest areas in the medical
profession.

Telecommunications and Computer Technology

In this magnet program, instruction in the regular core curriculum is enhanced through the resources
of the cable television network (satellite transmissions) along with an expanded computer capability.
Videocassette materials are also used extensively. In addition to instructional use of these

technol ogies, students receive athree-year sequential course in computer technology.

High Schools

Aerodynamics Academy

Students with an interest and aptitude in aviation learn to fly in agenera aviation/flight training
program. Specialized courses supplement the core curriculum and include navigation, meteorology,
theory of flight, aircraft design, hydraulic systems, and assembly of wood and metal structures.

Foreign Language Academy

This program offers foreign languages beyond the traditional choices. Students may enroll in
Mandarin Chinese, Cantonese Chinese, Hebrew, Latin, German, Russian, or English as a second
language. Two language laboratories, closed circuit and cable television, alanguage videotaping
center, club activities, and field trips complement the learning of the language and the culture.

Hedth Care

This health/science magnet emphasi zes broad-based preparation for future health-related careers.
The school has close curricular links with anearby medical college. Students have opportunities to
work in hospitals and health centers as part of their studies. The first year isthe most structured,
with all students taking common core subjects. The skilled training later received makes
employment possible in a health-related field for graduates not el ecting further education.



Petrochemical Careers Institute

Students work with petrochemical engineers and refinery technicians. A working model of a
refinery isused in the classroom and is followed with hands-on work experience. Students are
offered chemical laboratory technology, instrumentation/process operations, and mechanical
technology. The program satisfies core curriculum requirements and provides college preparation as
well as the kind of job experience that |eads to direct employment.

School of Communications

This magnet offers hands-on experience in television, radio, and the print media. The state-required
core curriculum is supplemented by intensive instruction in the technical side of media production,
script writing, and live broadcasting.

University High School

Thisfour-year program provides intense, comprehensive preparation for college. Students are
expected to master the major academic competencies identified by the College Board as required for
success in postsecondary education. Students select a major, and arelated internship is required.

The program emphasizes student participation in small tutorial groups and seminars, some
conducted by visiting college professors. Students explore various aspects of college life and receive
training in key study and communication skillsin preparation for college level work and career
decisions. There are opportunities for students to receive college credit for course work, including
advanced placement courses.

Visual and Performing Arts

This program is designed for the artistically talented. Students participate and, eventually, major in
one of the following areas. visual arts (painting, sculpture, graphic arts, architecture), dance (ballet,
tap, modern, jazz), music (instrumental and vocal),theatre (performing, technical, management,
criticism) or television/radio production (performance and technical). State-of-the-art technology
and facilities support the program, which includes a complete television and recording studio, art
gallery, and a computer/laboratory for graphic art and advertising. Students study with professional
artists, dancers, musicians, directors, and radio/television personalities. The program provides a
strong academic background in all core subjects and is designed to prepare students for further
professional study and career optionsin the arts.

STATE MAGNET PROGRAMS

Besides individual school districts, several states have established magnet schools. For example, one
state supports four regional magnet high schools for gifted students and students who are

dissatisfied with programs offered in their local school systems. At least three states are now
operating public residential high schools for students with high abilities in mathematics, science, and
the arts.



In one such school, students can choose from structured courses, such as microbiology and
astrophysics, or they can design their own one-on-one tutorials. Students also are encouraged to
work with researchers at nearby universities and high technology firms. This school also has set up
programs to improve statewide science-mathematics teaching, offering its faculty members as
consultants to other public schools.

EFFECTIVENESS OF MAGNET SCHOOLS

There have been few comprehensive evaluations of the effectiveness of magnet schools. The
majority of the research conducted has focused on general descriptions of individual magnet schools
and comparisons of selected magnet programs. However, more empirical and refined research is
being done to assess the operation and results of magnet schools.

The Department of Education has funded two studies to assess the effects of magnet programs on
school desegregation. These studies are notable since they are among the few which have looked at
magnet schools on a national basis.

The first studyl found that magnet schools have a positive effect on district-wide desegregation
under certain conditions. These include a strong policy commitment on the part of local
schoolofficials to the magnet school concept and to effective implementation of a desegregation
program. School districts showing the most desegregation progress used magnets along with other
desegregation techniques. The research findings also reported that magnet schools helped reduce
community conflict concerning desegregation in over half of the school districts studied. In other
districts, magnet schools worked towards anticipating and preventing conflict.

The second study? also determined the significant contributions magnet programs can make in
promoting school desegregation. The study compared comprehensive voluntary desegregation plans
that relied primarily on magnet schools (most of the plans also contained some mandatory student
reassignment) with mandatory desegregation plans (each of these plans also contained some magnet
schools). The study found that the voluntary plans relying heavily on magnet schools desegregated
school districts more effectively than mandatory plans over the long term. Furthermore, the
reduction in student racial isolation tended to continue each year after the initial implementation of
the magnet program.

Some smaller studies have focused on the relationship among students in magnet schools. The
findings support the concept that magnet programs with high education quality tend to promote
positive interracial interaction and understanding. Also, students in magnet schools tend to develop
interracial friendships.

EDUCATION-RELATED ACCOMPLISHMENTS

Magnet programs offer the prospect of significant improvements and accomplishments related to the
education process.



Quality Education - A principal conclusion of one national study is that magnet schools provide
high quality education. One-third of the magnet schoolsin the study were rated highly on al of the
following: instruction, curriculum, student-teacher interaction, student learning opportunities, and
use of resources. Most of the other magnet schools in the sample were rated highly on some of
these factors. These achievements with regard to the quality of the educational experience were
unrelated to a magnet school’ s size, program theme, or organization (dedicated or mini-magnet).
Nor did high quality education require selective admission of students. (The magnet schools were
serving average as well as high-ability students.) This study identified three building-level factorsto
be consistently related to high-quality education: an innovative principal who exerts strong
leadership in motivating staff and students and in developing curriculum; high coherence of the
magnet theme, curriculum, teaching methods, and staff capabilities, resulting in a strong program
identity and some flexibility with respect to application of the district’s administrative rules and
procedures.

Student Achievement - Improvement of reading and math test scores aso has been linked with
magnet schools. In one of the national studies, 80 percent of the magnet schools reported test
scores above their district averages. More than 40 percent of these schools produced average test
scores that were at least 10 points higher than their district averages. In 20 percent of the magnet
schools tested, scores were more than 30 points higher than district averages. A number of studies
not only show improvement in test scores but also reflect a reduction in the number of students
scoring below grade level for minority as well as non-minority students. Several studies attribute
these improvements to the use of the special curriculum and additional resources provided by
magnet schools.

School Attendance and Discipline - Higher average daily attendance rates have been reported for
magnet schools. Student dropout, suspension, and school transfer rates also have been reported
lower than district averages in comparable non-magnet schools.

One school district reported a 36 percent reduction in school vandalism since the introduction of its
magnet program. Some data are indicating a reduction in violence in magnet schools, including
magnet schools specifically designed to attract delinquent or disruptive students. The research also
relates these results to the voluntary enrollment and unique characteristics of magnet schools.

Student Satisfaction - One study reported that when students attend magnet schools for at least a
three-year period, there is an increase in their self-esteem and in overall school satisfaction relative
to students who attend non-magnet schools. Studies also are reporting significant increasesin the
number of studentsin magnet schools who participate in extracurricular activities, as compared with
students who attend non-magnet schools.

Parent Participation - In the few studies where this has been considered, the participation of
parents of magnet school students was higher than for parents of other students.

Teacher Expectations and Performance- The most recent research reports that teacher
expectations of studentsin magnet schools are not affected by the student’srace. Thisisin contrast
with previous attitudinal studies that indicated teachers expected less of minority students. Thereis



some evidence that magnet schools can be a means for renewing teacher interests and motivation
through establishment of a common academic goal and interdisciplinary curriculum planning. Also
there is evidence of greater job satisfaction on the part of magnet school teachers.

Educational Diversity and Choice - Magnet school programs are successful in offering
educational diversity and choice. Research has related these factors to achievement of educational
excellence. Also, many case studies of magnet schools show that providing diversity and choice
accounts, in large part, for the attraction of magnet schools for students and parents.

Per ceptions of Public Schools- Many magnet schools are having a positive effect in reducing
enrollment decline in their school districts. 1n some cases, magnet schools have not only stemmed
the flow of students to private schools but also have succeeded in attracting large numbers of
students back to the public school system. In one reported school system with along history of
racia turmoil, 4,000 students returned to the public schools during athree-year period, which
corresponded to the district’ sinstitution of a magnet school program. The existence of magnet
schools a'so may challenge other schools to improve the quality of their instructional programs,
which appears to be related to competition among schools for students.

Magnet schools have dlightly higher average costs per pupil than non-magnet schools according to
one reported research study. Magnet schools with specific single themes (e.g., arts or science) had
lower costs than combination magnets with two or more themes. Costs declined for magnet schools
at al levels after the start-up years. The items on which magnet schools continued to spend more
money than non-magnet schools were teacher salaries (teachersin magnet schools tend to have more
years of experience) and student transportation. Also, this study concluded that school districts that
made the commitment to cover the extra costs benefitted by attaining increased quality education
and student desegregation.

COMMUNITY-RELATED ACCOMPLISHMENTS

Community Confidence - Effective magnet schools can help increase community confidence in
public education. In many instances where the magnet program has carried out its objectives, public
support for the school district has increased substantially.

Citizen Participation - Some case studies of magnet schools indicate that their establishment has
resulted in larger citizen participation in the education process. This support varies but often
includes participation in program design or curriculum, development and volunteer work at the
school sites (e.g., teacher aides).

Partner ship Programs- Through magnet school programs, the private sector is encouraged to
participate in public education in new ways. Partnerships have been formed between magnet schools
and business and industry, labor unions, colleges and universities, and creative arts groups. Some
Adopt-A-School programs pair individual schools with these organizations. In turn, these
organizations assist in the development of curricula and the provision of resources (including the
loan of facilities, equipment, and personnel) for learning. In one school district, there are more than
40 such partnerships. In another district, businesses are paired with specific magnet schoolsto
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provide a hands-on approach to academic programs, while labor organizations have developed
vocational, technical, and trade programs.

FINANCIAL SUPPORT FOR MAGNET SCHOOLS

The Magnet Schools Assistance Program (MSAP) provides federal financial assistance to plan,
establish, and operate magnet schools that offer a special curriculum capable of attracting substantial
numbers of students of different racial backgrounds. A local education agency (LEA) iseligible to
receive assistance under MSAP if it isimplementing a desegregation plan required under a court
order or state-agency order or implementing a desegregation plan approved by or required by the
Officefor Civil Rights (OCR). The MSAP program is administered by the Department of
Education’s Office of Elementary and Secondary Education.

Grants to school districts are authorized to eliminate, reduce, or prevent minority group isolation in
elementary and secondary schools and to strengthen academic and vocational education skillsin
students attending magnet schools. Funds may be used for planning, promotion activities, teacher
salaries and the acquisition of books, materials, and equipment (including computers). Funds may
not be used for activities that do not augment academic improvement. In addition to programmatic
selection criteria, under the law, special consideration is given to the recentness of the
implementation of an applicant’ s desegregation plan, proportion of minority children involved in the
plan, cost or difficulty of carrying out the plan and extent to which the purposes of MSAP -
including the prevention, elimination, or reduction of racial isolation - are attainable. Under the 1988
reauthorizing legislation, special consideration must also be given to projects that involve
collaboration withcolleges and universities, community organizations, the appropriate state
education agency, or other private organizations.

Grants under MSAP are awarded on a competitive basis. School districts receive one-year awards
and may apply for second-year continuation grants. These are approved if the school district is
making satisfactory progress toward achieving the purposes of the program. An eligible district may
receive no more than $4 million in any one fiscal year.

The MSAP defines "special curriculum™ as a course of study offered to students in the magnet
school program that embraces a subject matter or teaching methodology that is not generally offered
to students of the same age or grade level in the same LEA. The specia curricular themes and
learning environments that M SAP grants have made possible for children attending magnet schools
are listed below.

Academics and Athletics Academy
Academic Acceleration

Academy of Academics and Arts
Agribusiness

Alternative Education

Basic Option

Business and Commerce

Business and Management

NGO~ E
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
47.
48.
49.
50.
ol
52.
53.

Business and Technical Careers
Career Awareness

Center for Humanities

Center for Performing Arts
Classical Greek

College Preparation

Communi cations Management
Communications Techniques
Communications (Print and Broadcast)
Computer Science

Computer Technology

Creative Arts

Creative Dramatics

Cultura Arts

Early Childhood Education
Ecology and Energy

Education and Social Science
Engineering

Environmental Education/Outdoor Education

Environmental Science
Expressive and Receptive Arts
Fine Arts

Foreign Language Immersion
Fundamental Magnet School
Future Studies

Gifted and Talented

Global Education

Graphic Arts

Health Professions Center
High Intensity Learning

High Technology

Honors Arts

Horticulture

IGE (Individually Guided Education)
Intellectually Gifted
International Studies

Latin Grammar

Law and Government
Law-related Education

Liberal Arts

Literary Arts

Machine Trades and Robotics
Marine Science

Math/Science

Medica Science and Mathematics

11
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54. Military Academy

55. Montessori Option

56. Multicultural School

57. Music and Multi-Arts

58. National and Biological Sciences
59. Navy Junior ROTC

60. Open Classroom Concept

61. Performing and Visua Arts

62. Pre-engineering

63. Professional Careers Exploration
64. Science and Technology

65. Structure of the Intellect

66. Telecommunications

67. Total School Enrichment

68. Traditional School

69. TV and Radio Production

70. Vocational Education

71. Writing

OFFICE FOR CIVIL RIGHTS

The Department of Education’s Office for Civil Rights (OCR) reviews applications for funds under
MSAP to determine whether an applicant district has established eligibility based on its
desegregation plan and whether the district is likely to meet its civil rights assurances.

Desegregation Plan Eligibility - An applicant must have an approved desegregation plan
containing a magnet school component. This plan may also be approved or required by OCR. In
approving a magnet school component, OCR must determine that this magnet school component has
been or will be effective in reducing, preventing, or eliminating minority group isolation.

Civil Rights Assurances- An applicant must provide assurances that it will not engagein
discrimination based on race, color, national origin, religion, handicap, or sex in the hiring,
promotion, or assignment of employees, in the mandatory assignment of students to schools or
courses of instruction, and in extracurricular student activities.

OCR must determine whether these assurances will be met. This determination is based on areview
of the applicant’ s record of compliance with the appropriate federal nondiscrimination laws.
Information from other federal, state, or local civil rights agencies is considered along with
information gathered by OCR.
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Information about MSAP can be obtained by writing to the U.S. Department of Education, Office
of Elementary land Secondary Education, 400 Maryland Avenue, SW., Washington, D.C. 20202.

1Blank, R.A., Dentler, R.A., Baltzell, D.C., and Chabotar, K. Survey of Magnet Schools:
Analyzinga Model for Quality Integrated Education. Chicago: James H. Lowry and Associates.
September 1983.

2 Rossell, C.H. and Clarke, R.C. The Carrot or the Stick in School Desegregation Policy? Report to
the U.S. Department of Education, Washington, D.C. (March 1987).



SECTION Il - FEDERAL AVIATION ADMINISTRATION AVIATION EDUCATION POLICY
STATEMENTS

BY JAMESB. BUSEY, ADMINISTRATOR

The Federal Aviation Administration (FAA) has arich history of dedication and commitment to
aviation education. The Congress has recognized this historic leadership role by requiring acivil
aviation information distribution program within each FAA region to support the agency’s aviation
education program.

Aviation education is an integral element of the agency’s mission and is essential to carrying out its
responsibilities of promoting aviation and flight safety.

Therefore, it will be the policy of the FAA to support aviation education and to expand its scope
under the theme of "aviation awareness" with new, broader program initiatives. This expanded
effort will focus on the general public, through partnerships with the private sector, states, and
communities; pilots, mechanics, and other airmen; colleges and universities; as well as public and
private schools at all levels.

Our goal isto provide increased awareness of civil aviation to promote intelligent, informed
decisions about aviation by citizens and community leaders. We aim to promote an aviation-aware
society, which understands and respects the economic importance of aviation at the national and
community levels.

A key focus during my administration is to stimulate interest in aviation careers among America' s
young people, in order to provide a steady flow of skilled professionals, especially women and
minorities. Thiswill ensure America’s continuing preeminence in world aviation.

EXCERPTS OF REMARKSBY FANNY RIVERA, DEPUTY ADMINISTRATOR, WESTERN
REGION, FAA AT SECOND ANNUAL AVIATION MAGNET SCHOOL CONFERENCE
PHOENIX, ARIZONA, NOVEMBER 20, 1992

FAA COMMITMENT TO AVIATION EDUCATION

The FAA has arich history of dedication and commitment to aviation education. Our commitment
is based on the knowledge that our future depends on America s youth.

If the United States is to maintain its preeminence as the world |eader in aviation, we must strive to
provide the best possible educational opportunities for our children.

DIVERSITY

We must recognize that our youth is diverse and take advantage of their knowledge, skills and
experiences.



We must draw upon people from all cultures and backgrounds to build and maintain our nation’s
airplanes, design and develop our electronic aids to navigation or perform the myriad of other jobs
necessary to operate an ever more technical and complex airspace system.

It isimperative that we as an agency recognize this and make every effort to ensure the availability
of awell qualified, highly trained and motivated work force, ready to meet the demands of
tomorrow’ s aviation industry.

ACTION

Our commitment to our diverse youth does not solely equate to words. For it to truly have
meaning, it must equate to actions.

FAA sponsorship of this conference demonstrates our resolve to promote aviation in the classroom.
It reinforces our commitment to foster the development of quality high school aviation programs.

The interdisciplinary, thematic approach, one that uses aviation as the key which binds together -
mathematics, science, language arts, social studies, history and art - can help forge new ways to
motivate students to gain the most from their education.

MISSIONS
The FAA hasasimple but vital mission: to ensure the safe and efficient use of our nation’s airspace.

The same istrue of our aviation education mission: to promote the understanding of aviation and
thevital roleit playsin our nation’s social and economic devel opment.

These missions together will pave the way to helping our nation’s youth chart a clear path toward
career SUCCEesS.

| invite educators to become partners with us, to take advantage of the resources we have to offer,
and together we can build awork force of the future and ensure that our nation will remain on the
cutting edge of aviation technology.

FAA AVIATION EDUCATION PROGRAM POLICY STATEMENT FROM AVIATION
EDUCATION RESOURCE CENTERS PUBLICATION BY PHILLIP S. WOODRUFF,
DIRECTOR OF AVIATION EDUCATION

The Federal Aviation Administration (FAA) has arich history of dedication and commitment to
aviation education. The Congress has recognized this historic leadership role by requiring acivil
aviation information distribution program within each FAA region to support the agency’s aviation
education program.



Aviation education is an integral element of the agency’s mission and is essential to carrying out its
responsibilities of promoting aviation and flight safety.

The agency is dedicated to the development and implementation of aviation education programs
which provide general education for al citizens and information on aviation careers for America's
young people with a special emphasis on women and minority youth.

WHY FAA ISINTERESTED IN AVIATION MAGNET SCHOOLS

The FAA is engaged in a comprehensive program to modernize the Nation’ s air transportation
system to meet the challenge of aviation growth in the coming decades. The modernization program
takes advantage of current technological advances to increase the capacity of the Nation’s air
transportation system while reducing relative costs to the Nation’ s taxpayers. The FAA recognizes
the increasing complexity of technical and manageria skills that will be needed to accommodate the
technological advancesin systems being planned and implemented throughout the aviation industry.
FAA further recognizes that our educational system will play acritical role in preparing persons for
careersin this advanced technological environment. For these reasons, FAA supports the
development of aviation magnet secondary schools.*

*From The Federal Register, Volume 57, No. 150, Tuesday, August 4, 1992



SECTION IV - AEROSPACE MAGNET SCHOOLS
PAST - PRESENT - FUTURE

The following material is adapted from the Background Paper prepared for the Keynote Address at
the 1st Annual National Leadership Institute on Aerospace Magnet Schools sponsored by the
Federal Aviation Administration and the Little Rock, Arkansas District School System, November,
1991 by Dr. Mervin K. Strickler, Jr.

WHAT IS AEROSPACE EDUCATION?

Before defining aerospace education, one needs to assure what is meant by education. The
definition | prefer to use in defining education is simple to state but challenging to attain. Simply
put, for purposes of this paper, the definition of education isthat it is synonymous with behavior
change. In short, one defines education by inference. If a student enters a purported educational
program - at any level of development - and |leaves the program, course, project or experience and
thinks, believes and behaves the same afterward as before, then no education has taken place. On a
positive note, society defines the acceptable behaviors one expects from schooling, education. In
our pluralistic society with our nation’s historic and cherished tradition of local autonomy in
education not all communities will agree with al of the manifest behaviors that are desired.
However, we do generally have anational consensus as to the behaviors or performance one expects
from acitizen who is educated - or who is supposed to be.

Before discussing education further at this point one needs to define aerospace.

Aerospace may be defined both as an activity and as an environment. Asafield of activity,
aerospace includes astronautics and aeronautics. As an environment, aerospace includes that total
expanse extending upward and outward from the earth’ s surface and through the atmosphere and to
space beyond. In understanding the scope of aerospace, especially in terms of how it relates to
education, one needs to realize there are ten major categories within aerospace. These categories
are:

l. The Environment

. The Basic Sciencesin Aerospace

1. Man in Flight

IV. People & Eventsin Aerospace Devel opment

V. Aerospace Vehicles

VI.  Aviation & Space Operations

VII.  TheArt and Techniques of Flight VIII. Communications & Control
IX.  Manufacturing & Facilities

X. Aerospace & Society

A more detailed breakdown of each of these categoriesis shown below. Study of these categories
readily shows the relationships between all elements that go to make up aerospace and the many
disciplines ranging from A to Z, Art to Zoology, Alphato Omega. Anyone planning atotal
curriculum or just small elements of a subject should first consult this detailed, inclusive outline.



I. THE ENVIRONMENT - The earth must be considered the basic reference point for all flight
with its mantle of atmosphere thinning into the vacuum of endless space as the realm of aerospace
flight.

A. Earth - Our planet’s basic characteristics form our standards of time, distance and magnitude;
and determine the perimeters of our understanding of the universe.

1. Basic characteristics 2. Reference system 3. Earth-Moon relationship

B. Aerospace - The aerospace realm is divided and subdivided into many regions depending upon
aparticular disciplinary viewpoint. Flight through the atmosphere and in space are quite distinct
with a merging of the two in a zone that has some of the environmental characteristics of both.

1. Atmosphere (0 - 70,000 ft.)

a. Structure b. Composition c. Phenomena
2. Transition zone (70,000 ft. - 50 miles)
3. Space (beyond 50 miles)

a Structure

(1) Weather (2) Jet Streams (3) Earth (4) Solar System (5) Stars (6) Galaxies (7)
Universe (8) Regions of Space

b. Near Earth-Space Phenomena - The venture into space resulted in the discerning of
many phenomena. These phenomena are sometimes called weather of space and must be
considered in planning spaceflight, much the same as in atmospheric flight.

(1) Meteoroids (2) Radiation (3) "Space weather"

APPLICABLE VOCABULARY: air air masses asteroids astrogeology astronomy atmosphere
aurora aviation weather barometric pressure celestial sphere clouds comets constellations convection currents
cosmic rays density atitude earth eclipse escapevelocity evaporation & condensation fog galaxies gravity
greenhouse effect humidity Jupiter latitude and longitude lightning Mercury meteors moon Neptune ozone
planets Pluto precipitation quasar radiation solar system spaceweather stars sun turbulence ultraviolet
universe Van Allen belts Venus weather wind

1. THE BASIC SCIENCES IN AEROSPACE - The basic sciences underlie all the activities of
aerospace. They are often applied in new and unconventional ways and have forced the emergence
of obscure branches of a basic science into surprising prominence, even to the point of creating new
career fields. One interesting example is cryogenics.

A. Astronomy



Biology

Chemistry

Earth Sciences

Electricity and Electronics
Flight Sciences

MTMOO®

1. Aerodynamics
2. Astrodynamics

G. Meteorology - Note: Meteorology is separated from Earth sciences because of its
significance to aeronautical operations.

H. Nuclear Physics
I. Physics

1. Electromagnetism
2. Heat
3. Mechanics

APPLICABLE VOCABULARY:: acoustics airfail astrophysics atoms Bernoulli’s principle binary
numbers bird flight Boyle'slaw celestial mechanics chemical energy cryogenics crystallography Doppler effect
dynamic soaring elementsenergy extraterrestrial life fluid mechanics gases heat energy infrared radiation
lasers light matter measurement of power metalsand metallurgy Newton’slaws noise nhuclear energy orbits
and trgjectories parabola photosynthesis plasma Quantum theory radio astronomy relativity theory
semiconductors shock waves solar cells solid-state physics space biology spaceflight principles temperature
scales X-rays

1. MAN IN FLIGHT (Aerospace Medicine) - Man has avery limited ability to adapt to the
changing conditions as he flies higher and faster into an increasingly hostile environment which
quickly requires a self-contained artificially created atmosphere to sustain life.

A. Medical Aspects
1. Physiological factors
2. Psychological factors
3. Circadian rhythms

B. PFilot and Astronaut Qualifications
C. Preparatory Training

1. Acclimation
2. Simulators
3. Survival training

D. Food and Nutrition



E. Environmental Protection and Control

1. Clothing and equipment
2. Escape systems

3. Emergency systems

4. Vehicle design

5. Human engineering

APPLICABLE VOCABULARY:: acceleration aerospace medicine animalsin space Apollo astronauts
aviation medicine bends biosatellites circadian rhythm closed ecological system cosmonauts crash
investigation cybernetics decompression drug effects environmental control systems flight (as passenger) flight
physical flight smulators food and nutrition Gemini high-altitude flight training human engineering  human
factors hydroponics hypoxia interplanetary travel life-support systems man in flight manned spaceflight
Mercury program parachutes pilots and pilot certificates pressurization psychological factors of flight sensory
deprivation spacebiology spaceflight training space medicine spacesuits technological projections temperature
control walk in space weightlessness

IV. PEOPLE AND EVENTSIN THE DEVELOPMENT OF AEROSPACE - Modern aerospace
hasits rootsin mythology and legend; however, its role as a meaningful part of our society has only
devel oped during the past few decades.

Significant Contributors
Pioneering Organizations
Records and Achievements
Mythology and Legend
Major Eras

moow»

Pre-powered flight
Pre-World War |
World War |
Between Wars
World War |1

Post World War 11
Future

NogakrowdrE

APPLICABLE VOCABULARY: ace airmail altitude records balloons barnstormers Battle of Britain
Berlin Airlift biographies commercial airlines DaVinci, Leonardo Desert Storm distance records endurance
records First World War aircraft flying circus International Geophysical Year International Year of the Quiet Sun
Iran-Iraq War Isragli-Arab Conflict - 1967 kamikaze Korean War L uftwaffe man-powered flight medals and
decorations military aviation mythology National Advisory Council for Aeronautics Peenemuende Rheims Air
Meet rocketsand rocketry sciencefiction speed records trophiesand awards Vietham War women in aerospace
World War 1 World War Il

V. AEROSPACE VEHICLES - The hardware of aerospace is the great variety of aircraft, launch
vehicles, spacecraft, weapons and related onboard equipment designed to perform specific tasks.

A. Aircraft



1. Lighter than air

a. Airships
b. Baloons

2. Heavier than air

a. Genera aviation

b. Air transports

c. Military (High Performance)
d. V/STOL

(1) Rotary Wing
(2) Other

e. Gliders

B. Ground-Effect Machines

C. Instruments and Controls

D. Aerospacecraft - Aerospacecraft can be operated and

controlled in both atmospheric and space flight. Examples are the X-15, lifting bodies, space
shuittle.

E. Flight Simulators
F. Propulsion Systems

1. Reaction engines
a. Gasturbine
b. Rockets
c. Electric
2. Reciprocating engines (piston-propeller)
3. Other systems
4. Fuels
G. Spacecraft
1. Manned
a. Russian programs
(1) Vostok

(2) Voskhod
(3) Soyuz



(4) MIR
b. American programs

(1) Mercury capsules
(2) Gemini capsule
(3) Apollo vehicles
(4) Skylab

(5) Space Shuttle

C. Space stations
2. Unmanned

a. Sounding Rockets

b. Satellites

C. Space probes

d. Lunar exploration

e. Planetary exploration

H. Launch Vehicles

1. Liquid Fuel
2. Solid Fuel
3. Air Breathing

|. Aerospace Weaponry

1. Missiles
2. Bombs, guns and cannons

APPLICABLE VOCABULARY: aircraft propulsion systems airplane airships airspeed indicator Apollo
applications technology satellites arearule Atlasmissile autogiros balloons bomber aircraft bombs
carburetion cargo aircraft center of gravity commercial air transports communications satellites dirigibles
engines fighter aircraft flight simulators fuels gasturbine engines Gemini general aviation aircraft
generators and alternators gliders ground-effect machines heat shields helicopters high-lift devices homebuilt
aircraft hydraulic systems hypersonic flight instrument panel interiors of aircraft jet aircraft jumbo jets kites
Kosmos satellites launch vehicles lubricants magnetic levitation (MAGLEV) manned orbiting |aboratory
Mercury program missiles model aircraft nuclear propulsion pitot-static system propellants ranger reciprocating
engines reconnaissance satellites re-entry vehicles robots rocketsand rocketry rotating combustion engines
sailplanes satellites Saturn rockets Second World War aircraft Skylab solar cells sounding rockets spacecraft
design space propulsion systems Space Shuttle space stations supersonic flight  supersonic transports surveyor
temperature control V/STOL aircraft weaponry westher satellites wings x-series aircraft

VI. AVIATION AND SPACE OPERATIONS - The operational activities of the three mgjor
divisions of aerospace are distinctive yet have a considerable degree of interrel ationship.



A. Civil Aviation - Civil aviation relies upon aircraft as a means of rapid transportation with some
specialized industrial uses such as crop dusting, fire fighting, traffic control where the three
dimensional utility of the aircraft becomes important.

1. Commercial Air Transportation

a. Worldwide systems
b. Aircraft programs

2. Genera Aviation

a. Sport

b. Private

c. Business
d. Agricultural
e. Industria

B. Military - Aerospace vehicles have become the backbone of modern warfare both offensively and
defensively. Aerospace power isthe modern counterpart of 18th century sea power.

. Branches and Commands

. Warsintheair

. Research and devel opment
. Logistics

5. Space applications

6. Missile Warfare

7. Search & Rescue

A WNPE

C. Space Exploration - The international space programs have already begun to branch out from the
mainstream effort of exploration and the gathering of scientific data. Mgjor programs are underway
to make use of space vehicles and space science to improve our way of working and living.

1. Manned Missions

a. Orbital
b. Lunar landing
c. Interplanetary

2. Unmanned Scientific Missions

a. Physics & astronomy
b. Lunar and planetary
c. Bio-science

d. Solar

e. Geodetic



3. Satellite Applications

a. Meteorological

b. Earth resources
c. Navigation

d. Communications

. Advanced Research
. Power Generation

[O20F -5

a Vehicles
b. Systems
c. Control

APPLICABLE VOCABULARY: aerial photography agricultural aviation air defense systems Air Forces of the
world airraid air traffic control air taxis Apollo applications technology satellites Army aviation bush flying
business aviation charter flying Coast Guard aviation commercia airlines communications satellites cloud
seeding crashinvestigation crop dusting demonstration teams DEW line Discoverer environmental research
satellites European aerospace activities Explorer satellites fighter aircraft flight (as passenger) flight test
programs flying doctor services forest fire control Gemini general aviation geodesic satellites gliding
International Flying Farmers Interplanetary travel launching lunar exploration manned spaceflight Marine
Corpsaviation Mariner probes Mercury program military aviation military space program mountain, desert and
jungleflying naval aviation navigation satellites NORAD oceanographic research orbiting observatories
photography photogrammetry polar flight police and fire services preventive maintenance reconnaissance re-
entry vehicles refueling rendezvous and docking rockets and rocketry rescue and recovery service search and
rescue sport flying Strategic Air Command technological projections telescopes U.S. Air Force U.S.S.R.
aerospace activities utility aviation

VII. THE ART AND TECHNIQUES OF FLIGHT - Aeronautical skills have grown from thetrial
and error techniques of pioneering aviators to precise control of today’s sophisticated aircraft. The
term "interface" has been coined to describe the interrelationship of a man, with his knowledge and
capability, and the functioning of hisvehicles. The two are afunctioning unit. Astronautics and
aeronautics form a continuum. Conceptually, navigation, communications, environmental control,
instrumentation, etc., are similar in both; but the degree of advancement and sophistication in
astronauticsis considerable.

A. Aviation Wesather - Note: Aviation weather should be distinguished from meteorology as
the reporting, interpretation and evaluation of weather relating to the use of aircraft.

B. Aeronautical Skills

Pilot training

Flight technique and management
Navigation

Maneuvers

Flight planning

agrwODNDE



C. Astronautical Skills

1. Astronaut training
2. Mission simulation
3. Mission planning
4. Mission activities

D. Aidsto Flight

1. Mapsand charts

2. Pilot equipment

3. Manuals

4. Reference Materials

E. Related Activities

1. Test piloting

2. Aerobatics

3. Exhibition and demonstration flying
4. Skydiving

APPLICABLE VOCABULARY: : aviation weather bank bush flying celestial navigation charts compasses course
plotting dead reckoning flight computers flight instruction flight management flight plan flying safety high-
atitude flight training instrument flight techniques lunar charts magnetic course maneuvers maps and mapping
mountain, desert and jungle flying navigation techniques pilotage pilot and crew wings pilots and pilot
certificates pilot training power management preflight training spaceflight principles test pilots and test flying
weathermaps and charts weight and balance

VIII. COMMUNICATIONS AND CONTROL - The expanding use of aircraft-coupled with their
increasing speeds and flight capability require an air traffic control system which can provide precise
inflight and terminal area guidance. This task would be hopel ess without the aid of electronics. The
enormous capacity of electronic computersis becoming increasingly vital to the process of keeping
man ahead of hisinflight machines.

Spaceflight presents far more sophisticated problems in communications and control related to the
precision maneuvers required and the sheer magnitude of speeds and distances encountered.
Without advanced electronics interfaced with computers, today’ s spaceflight programs would be
virtually impossible.

A. Aviation
1. Avionics

2. Air Traffic Control
3. National Airspace System
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B. Radar
C. Radio Communications Data Acquisitions
D. Space

1. Astrionics
2. Tracking system
3. Guidance and command

E. Cybernetics

1. Science of control and communication processes in man
and machines

APPLICABLE VOCABULARY: air traffic control astrionics attitude control automatic landing avionics bearing
communications satellites computers cybernetics data acquisition and processing Doppler navigation

electronics electromagnetism flight plan ground control approach guidance and control systems gyroscope
inertial guidance information systems instrument flight rules lasers microwave Morse code Nationa Airspace
System navigation systems navigation satellites phonetic aphabet radar radio radio communications
spaceflight principles telemetry television tracking systems and networks visual flight rules

IX. MANUFACTURING AND FACILITIES- A vast industrial complex is necessary to support
the research, development, and manufacture of aerospace craft. The functional use of these vehicles
is dependent upon complex worldwide supporting facilities.

A. Civil Aviation
1. Airports
2. Terminas
3. Surface transportation

B. Military Aerospace Facilities
1. Air bases 2. Aircraft carriers
3. Air defense command networks
4. Launch sites

C. Space Flight Facilities
1. Launch complexes
2. Control and support centers
3. Observatories

D. Industry

1. Manufacturing
2. Research & development
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3. Materids
E. Research, Development, and Testing

1. Wind tunnels
2. Test Sites
3. Research centers

APPLICABLE VOCABULARY: aeronautical center (FAA) aerospaceindustry aircraft carriers airports aloys
blockhouse certification procedures computers DEW line environmental simulators fabrics fixed base operation
flight service stations ground antennas ground service and maintenance hangars heliports high-speed surface
transportation interiors of aircraft Kennedy Space Center launch facilities lunar bases manufacturing materials
metals and metallurgy observatories planetariums production techniques program management refueling
runways testing wind tunnels

X. AEROSPACE AND SOCIETY - Thetechnologica achievements of aerospace must be viewed
in the context of involvement and effect upon the world society to be understood in proper
prospective.

A. Implications

Social

Economic

Political

Lega

Educationa

Career opportunities

SurwWNE

Societies, Organizations and Associations
Aerospace Industry
Government Involvement

COw

1. United States
a. Government promotion

(1) Military

(2) NASA

(3) Airports

(4) Nationa Airspace System

b. Government regulation
(1) Aviation and space law

(2) Federal aviation regulations
(3) Economic
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(4) State
(5) Locd

2. United Nations and International Agreements
3. Foreign Nations

a. Civilian
b. Military
C. Space programs

APPLICABLE VOCABULARY: Air Commerce Act Australia’saviation careers National Transportation Safety
Board commemorative stamps and medals crash investigation economic implications educational implications
Eurospace FAA FAI FAR FiveFreedoms government contracts government in aerospace information systems
insignia insurance international agreements International Agricultural Aviation Centre International Flying
Farmers legal implications military implications NASA objectsof art occupations patents pilotsand pilot
certificates political implications program management registration of aircraft safety statistics social
implications spacelaw stewards and stewardessses systems engineering technological projections terminology of
aerospace UFO’s

Following is alisting of aerospace topicsin the context of how facets of aerospace relate to
curriculum.

HOW THEY ARE BUILT ISINDUSTRIAL ARTS.

WHO CONTROLS THEM IS GOVERNMENT.

WHAT THEY COST IS ECONOMICS.

WHERE THEY LAND IS SOCIAL STUDIES.

WHO MADE THEM FLY ISHISTORY.

WHERE THEY FLY IS GEOGRAPHY.

WHAT THEY COST IS ECONOMICS.

HOW THEY FLY IS SCIENCE.

SELECTED AEROSPACE TOPICS IN CURRICULUM CONTEXT

AGRICULTURE Economic implications Weather
Food and nutrition Weather satellites
Aerial photography Infrared radiation
Agricultural aviation International Agricultura ART
Australia’ s aviation Aviation Center
Crop dusting International Flying Farmers Balloons

Cloud seeding Photosynthesis



Commemorative stamps and
medals

DaVinci, Leonardo
History of aviation
Insignia

Interiors of aircraft
Kites

Medals and decorations
Model aircraft
Mythology

Objects of art
Photography

Pilot and crew wings
Sciencefiction
Trophies and awards

ASTRONOMY

Asteroids
Astronautics
Astronomy
Astrophysics
Celestial mechanics
Celestial sphere
Comets
Constellations
Cosmic rays
Eclipse

Galaxies
International Y ears of the Quiet
Sun

Interplanetary travel
Kepler'slaws

Light

Mariner probes
Meteors

Moon
Observatories
Orbiting observatories
Orbits and trajectories
Planetariums
Planets

Quantum theory
Quasar

Radio astronomy
Relativity theory
Solar system

Stars

Sun

Telescopes
Ultraviol et
Universe

X-rays

BIOLOGY

Animalsin space
Aviation medicine
Biosatellites

Bird flight
Circadian rhythm
Closed ecological system
Extraterrestrial life
Hydroponics
Kosmos satellites
Photosynthesis
Space biology

BUSINESS LAW

Airports

Certification procedures
Crash investigation
Government contracts
Insurance

Legal implications
Patents

Police and fire services
Registration of aircraft

CAREER GUIDANCE

Air traffic control

Army aviation

Astronauts

Careers

Charter flying

Cryogenics
Crystallography
Cybernetics

Flight instruction

General aviation
Government in aerospace
Ground service and maintenance
Manufacturing
Occupations

Pilots and pilot certificates
Pilot training

Spacecraft design
Stewards and stewardesses
Test pilots

Women in aerospace

CHEMISTRY
Air

Alloys
Atoms
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Atmosphere

Chemical energy

Closed ecological system
Cryogenics

Elements

Fuels

Gases

Lubricants

Propellants

Specific gravity

EARTH SCIENCE

Air masses
Applications technology
satellites
Astrogeology
Astronautics
Astronomy
Astrophysics
Atmosphere

Aurora

Aviation weather
Boyle' slaw

Charts

Compasses

Density atitude
Discoverer program
Earth

Environmental research satellites
Explorer satellites
Geodetic satellites
Gravity

Greenhouse effect
Kosmos satellites
Latitude and longitude
Lightning

Lunar charts

Magnetic course
Maps and mapping
Mariner probes
Meteorology
Navigation systems
Navigation techniques
Oceanographic research
Orbiting observatories
Pilotage

Precipitation

Ranger

Sounding rockets
Surveyor

Van Allen belts
Weather

Weather maps and charts
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Weather satellites
ECONOMICS

Aerospace industry
Airports

Bush flying

Business aviation
Cargo aircraft
Commercid airlines
Commercia air transports
Crop dusting
Economic implications
Fixed base operator
Flight simulators
General aviation
Government contracts
Government in aerospace
Jet aircraft

Jumbo jets
Manufacturing
Production techniques
Program management
Supersonic transports
Utility aviation

GENERAL SCIENCE

Airplane
Astronomy
Atmosphere

Atoms

Barometric pressure
Bernoulli’s principle
Bird flight

Clouds

Electricity

Energy

Engines

Fog

Galaxies
Helicopters

Jet aircraft

Launch Vehicles
Man in flight

Matter

Mercury program
Photography
Planets

Radio communications
Satellites

Saturn rockets
Space stations

Stars

Sun

Walk in space
Weather

Weather satellites

GEOGRAPHY

Bush flying

Cartography

Charts

Compasses

Course plotting

European aerospace activities
L atitude and longitude
Magnetic course

Maps and mapping
Photography
Photogrammetry

U.S.SRR. aerospace activities

GEOLOGY

Astrogeology

Geodetic satellites
Mountain, desert, and jungle
flying

Photogrammetry

Ranger

Surveyor

GOVERNMENT

Aerospace industry

Air Commerce Act

Air traffic control

Apollo

Army aviation

Coast Guard aviation
Crash investigation

FAA

Federal Aviation Regulations
Flight service station
Government contracts
Instrument Flight Rules
Marine Corps aviation
Mercury program

Military aviation

Military space program
NASA

National Airspace System
National Transportation Saf ety
Board

Naval aviation

Pilots and pilot certificates

Registration of aircraft
Visual Flight Rules

HEALTH

Aerospace medicine
Animalsin space
Astronauts
Circadian rhythm
Drug effects
Environmental control systems
Flight physical

Food and nutrition
Human engineering
Hypoxia
Life-support systems
Manin flight
Manned spaceflight
Man-powered flight
Pressurization
Sensory deprivation
Spacesuits
Temperature control
Weightlessness

HISTORY

Ace

Air Commerce Act
Air raid

Altitude records
Autogiros

Balloons
Barnstormers
Battle of Britain
Biographies
Bomber aircraft
Bush flying
Commemorative stamps and
medals

Desert Storm
Dirigibles

Distance records
Endurance records
First World War aircraft
Flying circus
Gliders

History of aviation
Korean War
Luftwaffe
Man-powered flight
Mythology

National Advisory Committee for

Aeronautics



Rheims Air Meet
Sciencefiction

Second World War aircraft
Speed records

Vietnam War

Women in aerospace
World War |

World War 11

HOME ECONOMICS

Fabrics

Food and nutrition
Interiors of aircraft
Spacesuits

Stewards and stewardesses

INDUSTRIAL ARTS

Aerial photography
Aircraft propulsion systems
Avionics

Electronics

General aviation aircraft
Generators and alternators
Interiors of aircraft
Manufacturing

Materias

Metals and metallurgy
Occupations preventive
maintenance

Production techniques
Refueling

Spacecraft design

INTERNATIONAL
RELATIONS

Air defense systems

Air forces of the world
Berlin airlift

Commercid airlines

DEW line

Federation Aeronautique
Internationale

Five Freedoms
International agreements
International Geophysical Y ear
International projects
Iran-Iraqg War
Israeli-Arab Conflict 1967
Missiles

Political implications
Reconnai ssance Space law

Tracking systems and networks
United Nations

MATHEMATICS

Binary numbers
Celestia navigation
Course plotting
Cybernetics

Dead reckoning
Doppler navigation
Escape velocity
Information systems
Navigation techniques
Orbits and trajectories
Parabola

Telemetry

Weight and balance

MEDICINE

Acceleration

Aerospace medicine
Animalsin space
Astronauts

Aviation medicine
Circadian rhythm

Closed ecological system
Decompression

Drug effects
Environmental control systems
Environmental simulators
Escape systems

Flight physical
High-altitude flight training
Human engineering
Hypoxia

Life-support systems
Man in flight

Manned spaceflight
Mercury program
Parachutes

Pressurization
Psychological factors of flight
Re-entry vehicles
Sensory deprivation
Space biology

Spaceflight training
Space medicine
Spacesuits technol ogical
projections

Walk in space
Weightlessness

X-rays

METEOROLOGY

Air

Air masses

Atmosphere

Barometric pressure
Clouds

Convection currents
Earth science
Evaporation and condensation
Fog

Humidity

Ozone

Precipitation

Turbulence

Weather maps and charts
Weather satellites

Wind

PHYSICS

Acoustics
Aerodynamics
Aircraft propulsion systems
Airfoil

Airplane

Airspeed indicator
Alloys

Arearule
Astronautics
Attitude control
Automatic landing
Astrionics
Avionics

Bank

Bearing
Bernoulli’s principle
Boyle' slaw
Carburetion
Center of gravity
Computers
Cryogenics
Crystallography
Doppler effect
Dynamic soaring
Electricity
Electromagnetism
Electronics
Energy

Engines

Escape velocity
Flight management
Fluid mechanics

15
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Gas turbine engines
Ground-effect machines
Gyroscope heat energy
Heat shields

High-lift devices
Hydraulic systems
Hypersonc flight

Inertial guidance
Infrared radiation
Instrument panel

Lasers

Launching

Lifting-body vehicles
Magnetic levitation (MAGLEV)
Maneuvers

Meatter

M easurement of power
Metals and metallurgy
Newton's laws

Noise

Nuclear energy

Nuclear propulsion
Pilot-static system
Plasma

Power management
Radar

Radiation

Radio

Reciprocating engines
Rendezvous and docking
Robots

Rotating combustion engines
Sailplanes
Semiconductors

Shock wave

Solar cells

Solid-state physics
Space propulsion systems
Supersonic flight
Television

Temperature scales
V-STOL aircraft

Wind tunnels

Wings

X-rays

PSYCHOLOGY

Astronauts
Aviation medicine
Cosmonauts
Flying safety
Gemini

Human factors

Manin flight

Pilot training

Psychological factors of flight
Spaceflight training

Space medicine

SOCIAL STUDIES

Air defense systems

Air forces of the world
Airmail

Air taxis

Apollo

Army aviation
Atlasmissile

Berlin airlift

Biographies

Blockhouse

Bombs

Careers

Cargo aircraft
Commercia airlines
Communications satellites
Crop dusting

Cybernetics
Demonstration teams
DEW line

Economic implications
Educationa implications
Eurospace

European aerospace activities
FAA

Fighter aircraft

Fixed base operation
Flight (as passenger)
Flight test programs
Flying doctor services
Forest fire control

Gemini General aviation
Gliders

Gliding

Government in aerospace
Hangars

Helicopters

Heliports

High-speed surface
transportation

History of aviation
Homebuilt aircraft
Instrument flight techniques
Insurance

Interplanetary travel
Israeli-Arab Conflict - 1967
Jet aircraft

Jumbo jets

Kamikaze

Kennedy Space Center
Korean War

Launch facilities

Launch vehicles
Luftwaffe

Lunar bases

Lunar exploration
Manned Orbiting Laboratory
Manned spaceflight
Manufacturing

Mercury program
Military aircraft

Military implications
Military space program
Missiles

Mythology

NASA

Naval aviation

NORAD

Oceanographic research
Peenemuende

Polar flights

Police and fire services
Preflight training
Production techniques
Program management
Radio communications
Rescue and recovery service
Rockets and rocketry
Runways

Sefety statistics
Sailplanes

Satellites

Saturn rockets

Search and rescue

Social implications

Space stations

Sport flying

Strategic Air Command
Supersonic transports
Systems engineering
Technological projections
Unidentified flying objects
U.S.S.R. aerospace activities
Utility aviation
Weaponry

Wind tunnels

X-series aircraft

SPEECH AND
COMMUNICATIONS
Air traffic control
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Communications satellites Morse code Terminology of aerospace
Ground control approach Phonetic alphabet

The foregoing scope of aerospace material is adapted from Chapter 2: The Scope of Aerospace, by
Raymond J. Johnson and Jean F. Blashield of the publication entitled: An Introduction to Aerospace
Education, edited by Dr. Mervin K. Strickler, Jr. - see bibliography.

Careful study of the above material will illustrate that if one understands the inclusive scope of
aerospace it is apparent that there is relevance to every possible educational subject or discipline and
one or more facets of aerospace.

Clearly, the relationships between education and aerospace require careful study, analysis and
understanding before curricular decisions can be made. Aswill be described later in this paper, there
are many ways to design meaningful aerospace education programs.

One of the most widely used approaches, both historically and currently, isto relate the information,
data, experiences, trends, scientific, mathematic, social, artistic and other facets of aerospace such as
economic to regular existing subjects. In the past and currently, there are also many examples of
utilizing some or all of aerospace as a specialized subject of study. Which approach used will be
determined by each school and community. Many will use both approaches as they are deemed
appropriate. One important point to note is that aerospace education can be used effectively without
replacing any existing subject or discipline. However it will require relating traditional subjectsto
appropriate contexts of the many facets of aerospace.

Aerospace education isthe logical, rational, systematic use of the many disciplinesinherent in
aerospace to serve as a central motif or thematic approach to the existing curriculum. 1t may also be
an effective area of study in and of an educational offering as either a specialized subject or series of
subjects. The most important point is to recognize that aerospace can be an effective means to
educational ends. In fact, the career education implications of aerospace education are monumental.

HISTORIC EXAMPLES OF AEROSPACE EDUCATION

If one believes that the past is prologue, then the future for aerospace education programsis indeed
most promising. It issurprising for many to learn that the first evidence of an aviation education
classin the United States shows that in 1908, only five years after the Wright brothers flew in 1903,
H. Lavonne Twining of the Los Angeles Polytechnic High School used aviation in his physics
classes. Thisistruly remarkable when it is realized that the average time between scientific and
technical developments and their entrance into an educational curriculum is often a generation.
Following World War | there was increased interest in pioneering aviation throughout the country.
During the 1920’ s there are documented examples of aviation education programsin some schoolsin
every region of the country. One of the earliest examples was the widespread practice of designing,
building and flying in contests a variety of model airplanesin formal school settings.
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THE FIRST HIGH SCHOOL AND COLLEGE FLIGHT TRAINING PROGRAM

In 1925 the Galt, California schools had the first public school flight training program at the high
school level. Theflight training was also related to all of the other relevant school subjects.
Although originally limited to the high school, by 1926 ajunior college was added to the Galt high
school and the flight training and aviation education were designed to begin in the junior year of high
school and continue through the two years of junior college. Thus, the Galt school system aviation
education program is an early example of both secondary and higher education use of aviation
education. Thisis probably the first example of atax-supported public institution offering flight
instruction to students. By any reasonable measure thisis surely the first aviation education magnet
school in the United States. It was done by local community initiative.

CONTRIBUTIONS OF THE DANIEL GUGGENHEIM FUND

The earliest national efforts to design and carry out significant aviation education programs at the
elementary, secondary and higher education levels werethose stimulated by the Daniel Guggenheim
Fund for the Promotion of Aeronautics. The far-sighted and visionary initiatives of the Guggenheims
created an atmosphere for the early developments of aviation and aviation education that continue to
thisday. Following are just some highlights of those efforts:

Harry F. Guggenheim, in 1927, as President of the Guggenheim Fund described its purposes as
having four objectives:

To promote aeronautical education, both academic and general.
To assist in the extension of fundamental Aeronautical Science.
To assist in the development of commercial aircraft.

To further the application of aircraft in business, industry and other economic and social
activities of the nation.

THE FIRST NATIONAL COMMITTEE ON AVIATION EDUCATION

To carry out the first objective, the Committee on Elementary and Secondary education was
establishhed in 1927. Interestingly, school students of the day played the primary role in the creation
of thiscommittee. As an executive committee member of this educational group, Dr. Roland H.
Spaulding, then of New Y ourk University, wrote: The Guggenheim Fund Committee originated "as
aresult of...educators asking for material whhich could be used to satisfy the growing curiosity
concerning aviation on the part of the boys and girlsin the public schools.” All of us owe a debt of
gratitude to those students of the 1920’ s who asked their teachers for answers to questions the
school systems could not provide. But that was not for long. Thanksto Dr. Spaulding’ s truly
pioneering aviation education, or asit was then called, aeronautical education, the foundations of
aerospace education were firmly built.
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EARLY SIGNIFICANT AVIATION EDUCATION PUBLICATIONS

Among the seminal publications that were devel oped were:Problems of Aeronauticsin the Schools
(1929), Some Present Practicesin Secondary Aeronautical Education(1930), and in 1928 Dr.
Spaulding wrote: Books on Aeronautics - A Bibliography of Books Likely to be of Usein
Elementary and Secondary Schools Thereis not an extant similar bibliography as comprehensive as
that of 1928. However, there are growing numbers of sources of contemporary aerospace education
materials. 1n 1929, Dr. Roland H. Spaulding’ s title was Specialist in Elementary and Secondary
Aeronautical Education at New Y ork University. He was the first such specialist.

GROWTH OF AVIATION EDUCATION IN THE 1920'S

Events of an aerospace education nature increased rapidly from the early 1920’ s until the present
time. Just afew illustrative highlights of the events and personalities involved include the following:

A World War | naval aviator, Finis E. Engleman, planned and conducted a course in aviation for
teachers at Kansas City, Missouri Teachers College in the early 1920°'s. He was later Chief State
School Officer of Connecticut and later President of the Association of American School
Administrators.

In 1928 Ralph E. Pickett, Chairman of the Department of Vocational Education of New Y ork
University gave alecture entitled: "Teaching Aeronautical Knowledge by Means of School
Activities."

Dr. William F. Durand was a key figure in the early development of significant aeronautical and
educationally related programs. He was an original member of the prestigious National Advisory
Committee on Aeronautics (NACA) which was the predecessor of the National Aeronautics and
Space Administration (NASA). He served as an aeronautical consultant to the government during
World War | and World War 1. While serving as professor of engineering at Stanford University in
1928, he was asked to talk to the annual conference of the Superintendents of Schoolsin Boston,
Massachusetts. Histopic was. "The Public Needs Aeronautic Education.” This remarkable,
historic talk was the first example of reaching school administratorsfrom all of the nation on this
important topic. In histalk Durand made the following major points:

Aeronautics stands ready to offer to society and to the cause of human progress a service.

The public isdivided into two classes insofar as aeronautic services are concerned - those who
render the service and those who receiveit.

Education for those rendering aeronautical service must be technical, professional, vocational.

For the great public at large - those who receive aeronautical service - the education which is
significant is that which will permit them to use wisely and sanely the service offered.
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There must be developed within the body of society at large something of what isimplied in the
newly coined word "airmindedness.”

Charles Lindbergh’sflight to Parisin May of 1927 stimulated unprecedented interest in aviation
throughout the United States and the world and many aviation education activities, projects and
programs were designed and carried out.

In 1930 the Aeronautical Chamber of Commerce, in cooperation with the Daniel Guggenheim Fund
Committee on Elementary and Secondary Education conducted the First National Conference on
Aeronautical Education in St. Louis, Missouri.

GROWTH OF AVIATION EDUCATION IN THE 1930'S

In April of 1931 asimilar conference was held in Detroit, Michigan.

In 1932 the United States Office of Education had a bulletin entitled: "V ocational Training for
Aviation Mechanics' published. Known as Bulletin No. 142, it was written by Robert W.
Hambrook, Specialist for Trade and Industrial Education.

In 1936 the U.S. Office of Education published another work by Hambrook entitled: "Aviationin
the Public Schools."

During the 1920’ s and 1930’ s newly emerging airlines employed educators to help further aviation
education.

Western Air Express employed Professor Earl W. Hill of the University of Southern California.
United Airlines employed aformer college president, Dr. William A. Wheatley. These professiona
educators helped schools and colleges understand the relevance of aviation to education and
designed, developed and published materials of instruction for students and teachers.

In subsequent years airlines such as Pan American, Trans World Airlines, American Airlines and
Eastern Airlines used education oriented leaders such as Ray Mertes (UAL), Dr. John Furbay
(TWA), George Gardner (Pan Am), Nicholas Englehardt and Kenneth Newland (AA).

The first formal federal legislation designed to promote or foster aviation was the 1926 Air
Commerce Act. Current federal effortsto establish airports, provide air navigation facilities,
establish airways and provide many other safety and educational programs stem from this activity
that was then a part of the Department of Commerce.

In 1936 the Bureau of Air Commerce working with the National Education Association (NEA)
published in the November issue of the Journal of the NEA afifteen-page article on aviation
education. The suggested activities and sources of materials were widely used by teachers al over
the United States.
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In 1938 the Civil Aeronautics Authority (CAA) evolved from the Bureau of Air Commerce that was
established in 1926.

In 1940 the Civil Aeronautics Authority became the Civil Aeronautics Administration. The 1938
legislation and subsequent directives laid the foundation for the CAA to provide general
development and promotional work on behalf of the newly emerging aviation system of the country.
Aviation education programs and activities of the CAA and its successor FAA stem from the
development and promotional facets of the 1938 legidlation.

GATHERING WAR CLOUDS STIMULATE AVIATION EDUCATION

Events of the 1930'swhich led to World War |1 featured remarkable interest in and pioneering
contributions to aviation education.

U.S. Office of Education Commissioner John W. Studebaker played akey rolein calling the
attention of members of Congress and the President and members of his staff to the strides being
made both in Germany and the Soviet Union to provide aviation experiences for their youth with a
view to motivating and training them to become pilots, mechanics and other aviation workers. In
fact, Studebaker’ sinterest and information helped provide the justification for the historic 1939
Civilian Pilot Training Program (CPTP), the largest peacetime pilot training program ever.

Commissioner Studebaker provided leadership for the publication of documents such as "Air-
Conditioning Y oung American” (May, 1942) in which it pointed out, in part:

"... to be air-conditioned means to be in a state of readiness to do something about aviation and not
just feel strongly about it. Theterm, it should be made clear, does not imply vocational proficiency
in some field of aviation. Rather, it means a saturation of the American people in aviation skills and
agenera comprehension of the significance of aviation.”

This quotation is from Robert H. Hinckley, Assistant Secretary of Commerce for Air who co-
authored the publication referred to with Commissioner Studebaker.

Studebaker pointed out the immediate (war-time) role of aviation in education and said, "...first, the
immediate relationship of aviation education™ isin the schoolsto meet ... wartime needs." "...
second,” we must be aware of ... the relationship of aviation education to the post-war world.
Studebaker said:

"Aviation education is here to stay. Although military considerations must be given priority in a
nation at war, the schools cannot overlook the fact that the impetus of war needs will also help to
usher in a more comprehensive program ofaviation education, long overdue in American schools.”

He went on to say:
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"We have realized in the Office of Education for along time the need to provide all possible
stimulation and leadership in thisimportant field.”

Furthermore, after pointing out the urgent war-time need to prepare high school students for
possible military rolesin aviation, Studebaker said:

"The objective for the longer future must be to make a functioning program of Aviation Education
available to studentsin all secondary schools."

In early 1942, recognizing the need to greatly increase the supply of qualified potential aviation
cadets for the military, Commissioner Studebaker authorized the publication of U.S. Office of
Education Leaflet No. 62 entitled: Pre-Aviation Cadet Training in High Schools. This publication
provided detailed course outlines and curriculum for a 1942 summer course of from 6 to 12 weeks
in length and for a4 to 6 week course for qualified high school seniors and recent graduates to be
given before the end of the 1942 school term. Thousands of students participated in this effort.

In May of 1942 the U.S. Office of Education published Leaflet No. 63 which was a more detailed
companion booklet to Leaflet No. 62 described above. This publication was entitled: Pre-Flight
Aeronautics in Secondary Schools. It provided detailed course outlines for courses ranging from
one to four semesters al designed to qualify students to be successful in actual flight training for the
military. It was estimated there were 12,000 high schools that offered pre-flight aeronauticsto a
quarter of amillion boys and girls.

WORLD’S LARGEST PILOT TRAINING PROGRAM

One of the largest aviation education programs designed to train pilots by ground school and pre-
flight study followed by actual flight training took place during the period 1939-1944. From 1939
when it was started as the CPTP program, described earlier, until it becamethe War Training Service
(WTY) after Pearl Harbor until it was completed in 1944 this project trained over four hundred
thousand pilots for our military. Asthe Civilian Pilot Training Program starting in 1939 it made use
of private aviation contractors, schools and colleges. The academic or ground school work was
done by colleges and the flight training by private aviation firms. After we entered the war the entire
program was taken over by the military and it continued until our military pilot requirements were
met. One of the major accomplishments of this program was the qualification of many women and
minority pilots.

The complete stories of the CPTP and WTS pilot training programs are told in the Federal Aviation
Administration (FAA) publication entitled: The Putt-Putt Air Force. (Seethe bibliography.) NEW

AVIATION EDUCATION MATERIALS FOR TEACHERS

Up-to-date, understandable and technically accurate teaching materials were sorely needed for the
war-time and post-war needs of teachers, schools and students. In 1940 two teams of writers
started and produced 10 volumes of texts that were published by the U.S. Government Printing
Office (GPO). More than one million copies of these were purchased for the CPTP and WTS
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programs. Meanwhile, two research groups were working to develop teaching materials for civilian
schools.

In 1942 a massive research and writing project was started under the leadership of NicholasL.
Englehardt of Teachers College, Columbia University with ateam of researchers and writers there
and at the University of Nebraska. The team producing the materials that became known as the Air-
Age Education Series was the Aviation Education Research Group. Their manuscripts were
published by the MacMillan Company and were used during the rest of the war in many thousands
of schools. Infact, they were used for many years after the war.

In 1946 Dr. Paul R. Hanna of Stanford University completed the massive research project that
resulted in the 900 page volume entitled: Aviation Education Source Book. The book was
designed to give teachers, curriculum consultants, textbook writers and aviation educators the
materials for use in subject matter areas from kindergarten to the ninth grade.

TEACHER AVIATION EDUCATION WORKSHOPS BECOME POPULAR

Teacher education workshops were given emphasis during the war and from the post-war erato the
present time. In terms of post-war pilot training the so-called veterans training legislation or G.1.
Bill provided flight training to more than four hundred thousand veterans of World War Il and
nearly eighty thousand veterans of the Korean conflict.

In 1946 and 1948 the Civil Aeronautics Administration (CAA) in cooperation with the American
Council on Education (ACE) conducted surveys of Collegiate Coursesin Aviation and related fields.
In 1946, 372 colleges reported programs and in 1948 there were 331.

In the early 1950’ s the CAA cut back its support and activitiesin aviation education including
producing educational instructional materials and sponsorship of teacher workshops.

During the late 1940’ s and growing in the 1950’ s Civil Air Patrol (CAP) and the United States Air
Force (USAF) expanded itsinterest in and support of aviation education. CAP produced high
school texts and planned, and conducted national aviation education workshops for hundreds of
teachers from throughout the nation. Additionally, from that time until the present CAP and USAF
staff have provided assistance to hundreds of teacher education workshops each year.

On October 5, 1957 the attention of the world and U.S. government officials and educators were
startled into massive educational efforts to reform and improve education in general, and science and
mathematics study in particular. The first ever launch by man of a man-made satellite - Sputnik | -
by the Soviet Union created near panic, consternation and high level and widespread motivation to
re-examine the nature and extent of education in the United States.

With the creation of the Federal Aviation Agency (FAA) which later became the Federal Aviation
Administration (FAA) and the establishment of the National Aeronautics and Space Administration
(NASA) starting in the 1960’ s huge resources for aviation - aerospace education began to become
available again.
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During the last three decades more and more aviation and space industries have dedicated staff and
resources to working with teachers and students. In many states, the Department of Transportation
and/or Aviation Department provide advice, material and professional consultation to interested
educators and students.

AEROSPACE EDUCATION MAGNET SCHOOLS AND EDUCATIONAL EFFECTIVENESS

While there is meager documentation of magnet schools or programs and how they have benefitted
students, there are some exceptions.

One of the most significant aviation magnet programs based on flight that yielded documentary
evidence of positive influences of the program on studentsis the Richmond United School District -
of Richmond, California - known as Learning Through Aviation. The Richmond project isthe first
example of a program of aviation education designed to have a positive influence on students and
use a control group to measure and compare educational and related goal attainment. The
Richmond experiences and resulting data served to motivate many other school districts and
communities to plan aerospace magnet programs and even entire schools.

(Much of the following information is adapted from the May, 1978 paper entitled: Learning
Through Aviationby Dr. Mervin K. Strickler, Jr. and Charles L. Dobson of the Federal Aviation
Administration.)

Basically, the so-called Richmond Project was:

"... an innovative educational experiment which used alight, single engine airplane to
generate basic instructional and behavioral changesin an inner city junior high school class.
The flight project involved twenty-five disadvantaged area, thirteen year old boys and their
parents, four regular staff teachers, two pilot instructors and a college student tutor.”

Among descriptive characteristics of the group, the project personnel described the studentsinitially
as. low and underachieving, having negative self-perception and behavior problems, poor
attendance, truancy, having a high rate of suspension and grades too poor to qualify for college
entrance.

The Richmond authorities were interested in doing a research study to test the hypothesis that the
use of actual flight and the associated study of regular class subjectsin the context of preparing to
fly, navigate, communicate could be verified as contributing to attainment of several worthwhile
educational objectives. Thus the research study was designed with the following in view:

"Research objectives included a determination of the value of the flight program in terms of
increased motivation. That is, the extent the flight program succeeded in: 1)motivating the
students to achieve academically; 2)motivating the students to attend school more regularly;
3) motivating the students to become involved a greater percentage of their classroom time
ininstructiona and less disruptive and resistant behavior; 4) elevating the level of self-esteem
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and aspiration of the pupils; 5) improving the chances of higher education for the pupils; 6)
altering the perception of the teachers and parents of these youths as regards their scholastic
ability.

The group selected for the flight program had the following characteristics: 1) all male; 2)
80% black; 3) average age 13.3 years; 4) aresident of the disadvantaged or 'target’ areafor a
minimum of five years; 5) low and underachievement as assured by standardized tests and
grades in academic subjects; 6) 1.Q. scoresranged from alow of 78 to a high of 104; 7) one
or more significant behavioral problems associated primarily with school, and/or family
background. This group was matched with a control group at another junior high school.

Experimental group students were found to range from average to below average in reading
ability. Inno case did any of the original group evidence a very good ability in reading.”

The Richmond project is especially valuable because a control group of students was matched with
the Flight Group.

The Fight Group, as evidenced by interviews as well as attitude testing, was characterized by:
disaffection with school and the education system, low self-confidence, poor self-esteem, little faith
in the future, abelief that teachers are prejudiced. The control group represented a nearly opposite
series of beliefs.

By the end of the first year of the project, the researchers had concluded that their data and
observations clearly demonstrated that the Flight Group students had:

devel oped more positive motivation to achieve academically
and make something of their lives.

incurred fewer disciplinary problems than the control group.

attended school more regularly and earned better grades.

showed marked improvement in reading ability.

From the opening of the school year in September of 1967 until the Flight Group advanced into and
through junior high and high school, it was clear that the project had a profound influence on each
student. Details of these effects are spelled out in various reports on the project.

Thereal test of a program of thistype iswhat happens to the students after graduation from high
school. Fortunately, this datais available. 1n 1975, as aresult of support by the Oklahoma State
University Education and Research Foundation, the National Aeronautics and Space Administration
Ames Research Center and the National Institute of Education, Sociologist and Evaluation
Consultant Lee Conway did follow-up interviews with the Richmond Flight Group. Hisfindings are
reported in the May, 1976 Journal of Phi Delta Kappa. The articleis entitled: Classroom in the Sky:
A Power Trip for Disadvantaged Y outh.
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Conway’ s follow-up evaluation led him to conclude: "Remarkable transformation in the character
and competence of these young men had occurred.” The area of Conway’s follow-up included:

Academic progress
Employment
Self-Esteem

- Parental Backing
Sense of Mastery

Conway’ s conclusions include the following (as reported in the May, 1976 article in the Phi Delta
Kappan):

"The many successes of the flight project and its unexpected positive results appear to be caused by
the youths' involvement in a high-status activity, elimination of the fear of failure, changed
expectations on the part of significant othersin their lives, acquisition of unique skills, and the
opportunity for significant achievement in the dominant culture.

This longitudinal study has produced considerable hard data as well as qualitative results supportive
of the flight project concept. Former project youths are demonstrably better off than controlsin the
areas of employment, advanced education and avoidance of deviance. Finally, project youths appear
to have grasped the linkage between advanced schooling and career potential as their essential and
available source of power.

Flight brought a sense of joy to these youths and overcame their pervasive feelings of alienation and
worthlessness. Their flight instructor’s non-critical, non-threatening evaluation their abilities gave
them a sense of " specialness’ which overcame the judgmental, negative attitudes to which they had
grown accustomed.

Our evaluation data appear to prove that moral and imaginative capacity, not measured achievement
or tested intelligence (1.Q.) are the real defining characteristics of human beings.”

Clearly, the many ways in which this program touched the lives of students, parents, instructor and
others associated with them is remarkable. However, the influences this carefully researched and
documented program had on other schools and communities may well be of even greater
significance described in the information that follows. The concepts that were so well planned and
carried out in the Richmond, California schools starting in 1967 were spread to the District of
Columbia school system as early aslate 1968 and early 1969 and were used in Cardozo High School
under the leadership of an imaginative teacher, Mrs. Bernice Thorpe.

AUGUST MARTIN HIGH SCHOOL - PIONEER AEROSPACE MAGNET

During 1968 in the borough of Queensin New Y ork City members of the community including
parents, labor, education, industry and government explored how they might use or adapt the
Richmond school techniques toestablish an entire high school as a magnet-aerospace-thematic
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program. The result of the study and research in New Y ork pointed to the feasibility of establishing
a high school with the entire educational program built around aerospace. thus, the joint planning
efforts of the various groups resulted in a 1969 authorization by the New Y ork City Board of
Education to convert the old, traditional and increasingly ineffective Woodrow Wilson High School
into a comprehensive high school with emphasis on air-transport and related aviation, space and
transportation careers.

After two years of careful planning, the new school was opened in September, 1971. It was named
August Martin High School. August Martin was one of the first black commercial airline pilotsin
the United States. He learned to fly in the CPTP-WTS flight training program described earlier. He
was killed while he was a pilot in command of avolunteer relief flight to Biafra

The original Woodrow Wilson School was a vocational school with 3,100 students when it was
opened in the early 1940's. By 1965 its enrollment had declined to 810 students. Average daily
attendance had declined from a high of 80% to 50% of the students attending daily classes. By the
late 1960’ s students no longer took the State and Regional Examination in subjects based on city-
wide tests in either academic, shop, or vocational courses. Parents, students, the Board of
Education and the community knew that it was a school in name only.

One of the guidelines of the task force and planning committee that set out to plan and create a new
comprehensive high school to replace the traditional vocationally oriented high school was to create
an educational institution that would be exciting for parents and students, but with an innovative and
educationally sound program. Thus, the committee adopted aerospace first, as a magnet to attract
interested students from throughout the city and, second, because aerospace, by definition, provided
an outline related to all facets of the academic and occupational or career programs that it was
anticipated the new high school would offer its students.

Those responsible for planning the August Martin High School recognized that to be attractive the
new school had to relate to the world of today and tomorrow while being tied to the real world of
work. Thusit wasdecided to use aerospace as the central theme, motif or core running through the
offerings. It isinteresting to note that the August Martin planning committee was fully familiar with
the landmark study that had been done with the Richmond, California Learning Through Aviation
Project.

From the time August Martin opened, it has averaged a daily attendance of more than 90%. It ranks
as the highest level academic secondary school in Queens. The student body is made up of 95%
minority students of whom most are black. The students come from throughout the city and it is
noted for rigorous entrance and performance criteria. Records show that August Martin students
are achievers.

From a curriculum design point of view, all of the disciplines taught in the school are related, as
appropriate, to aviation, space or transportation. Much more detailed information on this facet of
the program may be found in the FAA publication entitled: A Model Aerospace Curriculum, August
Martin High School which islisted in the bibliography. Excerpts from this publication describing
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community activities and the curriculum are included in the Curriculum Options and Models section
of this publication.

The school isvery near John F. Kennedy International Airport. Many of the aviation, industry and
government agency people associated with this huge international aviation center work closely with
faculty and students. While some students do get jobs at JFK International Airport, the majority of
the graduates go on to post-secondary education.

Among the many agencies working with the August Martin faculty and student body since the
school was started is the Aviation Development Council of New York City. This small non-profit
group which works on behalf of various aviation interests works with the private sector, government
agencies and the local community to foster aviation via education. Among their many successful
projects that use the Learning Through Aviation approach is a special program that was done under
contract with the Law Enforcement Assistance Administration (LEAA). In this program four
hundred and fifty youths, ages twelve to eighteen, were given basic ground school instruction and
actual flight instruction of up to ten hours. Each participant had been referred to the juvenile court
system and, exceptfor this program, would be processed through the usual correctional institutions.

The results of this program have been remarkable. Y oung people who had previously shown no
interest in school or learning demonstrated an interest in mathematics and science as these are
needed toolsin learning to fly. At the time this program was conducted, the per youth cost of
traditional juvenile justice handling of such young people was $14,000.00 per year. By whatever
criteria one wants to consider, this approach merits widespread study.

The foregoing are just afew illustrative examples of what others have done based on the experiences
gained and documented in Richmond, Californiain the program called Learning Through Aviation.
Two other such examples of using that approach follow.

AN UPWARD BOUND LEARNING THROUGH AVIATION PROJECT

In 1974 Embry-Riddle Aeronautical University of Daytona Beach, Florida was awarded a contract
by the U.S. Office of Education to conduct an Upward Bound Program using aviation as a
motivational means of education. According to the final report of the Embry-Riddle project it was
pointed out the overall goal of the program was to use aviation as atool to motivate financially
disadvantaged high school students to continue their educational experiences into post-secondary
education.

The project group met on weekends using the university dormitories, classrooms, counseling and
other resources. Actual aviation oriented studies were used to stimulate improvement in reading,
mathematics and science skills. The 1974-1975 group included sixty-five students who met the
criteriareferred to earlier. Twenty-one of the group were high school seniors. At the close of the
first year project, twenty of the seniors had been accepted for college and the remaining one received
post-secondary technical training in the Air Force. Progress made in other areasincluded: 69% of
the total group showed improvement in their school grade point average, 65% of the group initially
showed reading performance below grade 9 level and 22% of this group raised their reading level by
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the end of the program, while 39% of the balance of the group raised their reading level by one year.
These are clearly measurable results.

This program was continued in subsequent yearsin both the regular school year and in a summer
program. In each instance, positive results were attained. In later programs, actual flying was a part
of the program to provide aflying classroom application for ground studies. Impressive advances
were made in language, communication, mathematics and science areas.

RANDALL AEROSPACE AND MARINE SCIENCE HIGH SCHOOL PROGRAM (RAMYS)

One of the most interesting applications of the experiences learned from the Richmond, California
Learning Through Aviation Program and the Jamaica, New Y ork August Martin thematic program
emerged in the District of Columbiain 1975. This project is an excellent example of how two
themes may be used in designing and carrying out a magnet educational program. While many
people contributed to the planning and operation of this program, the two prime movers were
teachersin the school: Mr. Raymond L. Compton, Aerospace Director and Dr. Richard N.
Podgorny, Marine Science Director. When the Program started, Randall school was ajunior high
school. After thefirst year of the program that was originally planned for the eighth and ninth
grades the Board of Education decided to change the junior high school to a grade 9-12 senior high
school. Thistransition complicapeople contributed to the planning and operation of this program,
the two prime movers were teachers in the school: Mr. Raymond L. Compton, Aerospace Director
and Dr. Richard N. Podgorny, Marine Science Director. When the Program started, Randall school
was ajunior high school. After thefirst year of the program that was originally planned for the
eighth and ninth grades the Board of Education decided to change the junior high school to a grade
9-12 senior high school. Thistransition complicaan experienced pilot and aircraft owner and Dr.
Podgorny was trained in the biological sciences and oceanography; there was, nearby, the
headquarters of the Federal Aviation Administration and their professional aviation education staff
who had pledged consultant help to the school. A Deputy Superintendent of the D.C. schools
encouraged the principal and the two key faculty to proceed with their ideas for the thematic magnet
school. The U.S. Office of Educationprovided an ESEA Title 1V grant to assist in planning and
evaluation of the program.

One of the greatest outcomes of the RAMS project and some of the reasonsiit could function
successfully was the help of community interests throughout the program. Among those regularly
providing technical and other kinds of assistance were:

Federal Aviation Administration

National Capital Parks' Lightship Chesapeake

National Oceanic and Atmospheric Administration
Washington Metropolitan Police Department Harbor Section
National Transportation Safety Board

National Aquarium

Congressional Flying Club

U.S. Coast Guard Auxiliary

U.S. Navy Civil Air Patrol - National Capital Wing
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Tuskegee Airmen’s Association - National and Washington Chapters

University of the District of Columbia Aerospace and Marine Science
Departments

David W. Taylor Naval Ship Research and Development Center

National Red Cross

Kiwanis Club

The RAMS staff had fine community resources to help them. In fact, all successful magnet school
programs make full use of available community resources.

One of the objectives of the RAMS program from its inception was to relate career opportunities to
students. Follow-up studies of RAMS graduates suggest that this was an important and appreciated
objective of the program. Those responsible for planning and evaluating magnet schools would do

well to study the process and techniques that were designed for the RAMS program.

It is probable that RAMS had the best and most comprehensive Evaluation Studies done of any
similar program. Dr. Isadore Goldberg, Principal Investigator of Creative Research Associates, Inc.
of Silver Springs, Maryland designed and carried out 1977 and 1978 evaluations. His studies were
part of the conditions of the grant money made available to the District of Columbia Schools. His
studies werecoordinated and developed for the Division of Planning, Research and Evaluation of the
D.C. Schools. These reports were published and distributed by the Federal Aviation Administration
Aviation Education Programs Division. For details of more magnet school evaluations, see the
Section entitled: Evaluating Magnet Projects, Activities and Programs in this publication.

THE FUTURE FOR AEROSPACE MAGNET SCHOOLS

The November, 1991 Little Rock, Arkansas National Conference on Aerospace Magnet Schools
bodes well for future aerospace magnet schools. Many excellent examples of such schools and
programs were represented at the conference and their representatives generously shared their
experiences - success as well as shortcomings and challenges. It is apparent that one of the newest
aerospace magnet schools in the nation will be the one currently in the planning stage by the Little
Rock School System. Hopefully, the Little Rock magnet school will build on the lessons learned
from past programs and contemporary examples.

In one major way, Little Rock has some advantages over all of the other past and existing aerospace
magnet school programs. When the Little Rock project becomes areality - hopefully sooner rather
than later - it will be unique among such projects.

When FAA Administrator James B. Busey visited Little Rock on April 12, 1991 he said, "Thisisthe
first time that a magnet school and an aviation museum have been planned together from the ground
up. That’'s never been done before.”

On November 20, 1992 at the Second Annual National Aviation Magnet School Conference, in
Phoenix, Arizona, FAA Deputy Regional Administrator Fanny Rivera stated:
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"FAA sponsorship of this conference demonstrates our resolve to promote aviation in the
classroom. It reinforces our commitment to foster the development of quality high school
aviation programs.

The interdisciplinary, thematic approach, one that uses aviation as the key which binds
together - mathematics, science, language arts, socia studies, history and art - can help forge
new ways to motivate students to gain the most from their education.”

All who have learned of the combination of cooperative interests in aerospace and aerospace
education in Arkansas in general and the Little Rock areain particular realize that atruly historic
educational innovation is underway. The nation’sfirst aerospace education magnet school in
conjunction with afirst class aerospace museum will soon be areality. A sitefor thisjoint enterprise
has already been selected and it will be on the grounds of the Little Rock airport. When this new
museum and school program start, it will serve as a national model of what a 21st century aerospace
magnet education program could become.

"In both mathematics and science, a growing body of research documents that hands-on activities,
problem solving, use of technology, and student-centered learning are the most effective ways to
improve students achievement and sustain their interest, yet most course work still relies
predominantly on lecturing and reliance on textbooks."

"... those of you who have been involved in equity and in choice, especially with magnet schools,
have accomplished agreat deal. Y ou are among those who have led the way out of the status quo.
Y ou have forged partnerships such as those which Little Rock, the Federal Aviation Administration
and other concerned community and industry interests are developing with Little Rock’s emerging
aerospace magnet model."

AliciaCoro



SECTION V - FAA AND AVIATION EDUCATION YESTERDAY - TODAY - TOMORROW

For more than thirty years FAA has had aviation education programs, activities and learning
materials for students of all grade levels and for teachers. FAA aviation and educational specialists
have worked with several hundred colleges and universities, thousands of school systems and dozens
of aviation industries in designing aviation education programs that are appropriate to the
educational institution or industry.

Today FAA’s aviation education programs cover the spectrum of education from kindergarten
through elementary, middle, high school, community/junior college and four year college (K - 12 -
16). In 1993, for the first time, al of the aviation education programs are located in one office in the
Washington headquarters of FAA. They are apart of the Office of Training and Higher Education.

In 1978 FAA became interested in designing specialized post-secondary educational programsto
educate its workforce of the future. 1n 1983, FAA received the approval of the Office of Personnel
Management (OPM) and Congress to start a special college program. Thisis known as the Airway
Science Program (AWS).

Following are highlights of details of the origins and present state of FAA’s aviation education
programs.

As described earlier in the section documenting historical eventsin the chronology of aviation
education, the federal predecessor agenciesto FAA planned and carried out a variety of important
and pioneering aviation education programs that covered elementary, secondary and teacher
education.

AUTHORITY FOR AVIATION EDUCATION PROJECTS AND PROGRAMS

Various statutory and policy statements have outlined the authority for and nature and extent of
FAA aviation education programs. The Air Commerce Act of 1926 encouraged the federal
government to "... foster the growth of civil aviation.”

Events during the 1930’ s and leading to the Civilian Pilot Training Program (CPTP) grew out of
Civil Aeronautics Administration (CAA) initiatives. The many aeronautic education programs
during and right after World War |l have already been described.

The 1958 Federal Aviation Agency Act charged the FAA to foster and promote the growth and
development of civil aeronautics and air commerce.

By 1976, FAA was already a constituent agency of the Department of Transportation (DOT), and
Congress passed legidlation (Title 49 of U.S. Code, Section 134a) which provided:

"In furtherance of his mandate to promote civil aviation, the Secretary of Transportation
acting through the Administrator of the Federal Aviation Administration shall take such
action as he may deem necessary, within available resources, to establish acivil aviation



information distribution program within each region of the Federal Aviation Administration.
Such program shall be designed so as to provide state and local school administrators,
college and university officials, and officers of civil and other organizations, upon request,
with informational materials and expertise on various aspects of civil aviation.”

FAA AIRWAY SCIENCE CURRICULUM PROGRAM

The original ideafor what is now the Airway Science Program (AWYS), started with Mr. Lynn
Helms, then FAA Administrator. As pointed out in the 1993 FAA publicationAirway Science
Curriculum Proposal Information and Instructions the program history is described in part as
follows:

"The AWS Task Force was formed in 1981 at the request of Mr. Lynn Helms. ... to design a generic
curriculum for the proposed AWS program. The University Aviation Association (UAA) was asked
to appoint Task Force members who would be representative of college and university programs
throughout the United States. Because the AWS Program was a baccal aureate curriculum, the
original Task Force represented institutions offering that degree. Shortly thereafter it was
recognized that community colleges granting the associate degree might participate in the program
by offering the lower division course work in the core curriculum. Asaresult, acommunity college
representative was appointed to the Task Force.”

On July 7, 1983, under the authority of Title VI of the Civil Service Reform Act of 1978, the Office
of Personnel Management gave FAA final approval to proceed with its proposed: "Demonstration
Project: Airway Science Curriculum.”

As described in the Federal Register, Volume 48, No. 137, Friday, July 15, 1983, FAA "...has
submitted a proposal for consideration as a demonstration project ... entitled * Airway Science
Curriculum Demonstration Project.”"

The FAA described this historic higher education project in the above-referenced Federal Register:

"The purpose of the project isto compare performance, job attitudes, and perceived

potential for supervisory positions of individuals recruited for several of FAA’s technical
occupations who have an aviation-related college level education, or its equivalent, with
individuals recruited for the same occupations through traditional methods. In order to
accomplish this purpose, FAA, with assistance from the University Aviation Association,
developed amodel Airway Science Curriculum which emphasizes college level coursesin
aviation, science and technology, mathematics, management, and general studies. Applicants
for FAA positions as air traffic controller, electronic technician, aviation safety inspector, and
computer specialist who enter through the demonstration Airway Science Announcement
will be rated on their possession of the knowledges, skills, abilities, and other characteristics
contained in the model Airway Science Curriculum and ranked and selected from a separate
register parallel to those currently in use. Additionally, applicants for air traffic controller
positions must pass the air traffic control examination, and applicants for aviation safety
inspector must hold listed certificates and ratings.”



The FAA higher education demonstration project was considered a success and after further
development the Airway Science (AWS) Curriculum program was started. The goal of the AWS
program is to develop a broad base of aviation technicians and managers for the FAA and private
industry.

The AWS curriculum program was originally under the management of the Office of Personnel
Management (OPM). It became an FAA operational program on December 31, 1990.

Asof 1993, the program includes both two-year associate degree and four-year baccalaureate
degree fields of study.

Asof 1993 fifty-three (53) AWS programs are offered in colleges granting baccalaureate degreesin
five areas of specialization. Not all colleges offer al five specializations. Six do. Others offer one to
four. Thefive areas of specialization are:

Airway Science Management
Airway Computer Science

Aircraft Systems Management
Airway Electronic Systems
Aviation Maintenance Management

Each program prepares students for success in a specific career.

In mid-1993 2,157 students were enrolled in the AWS curriculum program. The program is one
way of helping FAA achieve diversity in the workforce - as of mid-1993 34% of the students were
minority and 12% female.

In addition to the decade-old four-year college program FAA, in February of 1993, announced an
associate degree (2-year college) program. Degrees are offered in three areas:

- Flight Technology
- Airway Electronics Technology
- Aviation Maintenance Technology

These two-year programs use a mix of technical and general courses similar to the four-year degree
programs allowing community college students who have completed requirements for an associate
degree to continue in afour-year program if they wish.

AIRWAY SCIENCE CURRICULUM DETAILS

The Five (5) AWS curricular offerings each have two major components. Thefirst is known asthe
Core Subject Areaand all five specialized programs include some of the same core subjects. Other
core subjects are related to specialties such as those requiring mathematics, science, technology,
computer science, management or aviation. They are:



Core Subject Area

General Studies Semester Hours

English Composition 3
Oral Communication 3
3
1

Psychology
Humanities and Social Science Electives

Range of Credits 24-30

This areaincludes course work which teaches both oral and written communications skills.
Specifically, written communication must include instruction in forms of expository writing. Oral
communication skills include both formal and informal methods of verbal communication. In
addition, course work relevant to this areawill include instruction in the following topics: (i) the
social, cultural, political and economic development of American and/or Western civilization; (ii) the
study of human behavior; and (iii) the cultural aspects of knowledge such as philosophy, art, drama,
music, literature, religion or language.

Math/Science/Technology Semester Hours
Introduction to Calculus 3
Physicswith Lab 6
Statistics 3
Electives 9-16

Chemistry required for Aviation
Maintenance Area of Concentration Chemistry, Calculus Il and Math Analysis
required for Airway Electronic Systems Area of Concentration

Calculus|I required for Airway Computer
Science Area of Concentration

Range of Credits 21-28

This areais designed to familiarize students with mathematical concepts which may be essential to
individuals functioning in a high technology environment. In addition, Science and Technology
course work will instruct students in the application of the scientific method, an investigative
approach which relies on the logical analysis of information. With regard to mathemeatics, topics
should include college level algebra, analytical geometry, trigonometric functions, vectors and vector
notation, matrix theory and applications, functional notation, basic integration and differentiation,
linear equations and inequalities, elementary probability and descriptive statistics and linear
programming.

In the area of science and technology, specific topics will include aspects of the physical sciences and
general technology that have application to the aviation industry.



Computer Science Semester Hours

Range of Credits 9
(or equivalent course work)

Requires nine (9) hours of course work in computer sciences or demonstrated equivalent course
work taken outside of computer sciences that meets the knowledge and skill requirements listed
below. The equivalent course work may meet other course work or elective requirements.

Thisareais designed to expose students to computer concepts and applications. Topics must
include: (i) knowledge and use of a computer language and its application; (ii) database
management; (iii) typical hardware configurations in use with micro and minicomputers; and (iv)
software applications such as graphics or simulation.

M anagement Semester Hours

(Minimum of six creditsin upper division management courses required.)

Principles of Management 3
Organizational Behavior 3
Electives 3-6
Range of Credits 9-12

Thisareaisfocused on instruction in basic management topics and concerns including organizations,
employee motivation, interpersonal relations and general supervision concepts.

Aviation Semester Hours

(Minimum of six creditsin upper division management courses required.)

Introduction to Aviation OR

Private Pilot Lecture 3
Aviation Legislation 3
Aviation Safety 3
Aviation Electives 6
Range of Credits 15

This areais designed to provide an overview of aviation including the problems of flight, aircraft
systems, the legal environment and safety.

General Electives Semester Hours

Total sufficient to meet institutional graduation requirements.



Minimum semester hours for Core 80

AREAS OF CONCENTRATION (AOC)

The second component of AWS programsis referred to as an Area of Concentration (AOC). While
all of the specialized degree programs have some of the same Core Subject Areas, each specialized
program or Area of Concentration is different.

AIRWAY SCIENCE MANAGEMENT

This area of concentration prepares a student to pursue avariety of administrative and management
positions; career options in the Federal Aviation Administration include Air Traffic Control
Specidist. Inthe non-government sector, with this education and some experience, students may
qualify for careers such as:

Air Carrier Manager Airport Manager General Aviation Operations Manager

Airway Science Management Courses Semester Hours

Air Traffic Control System

Air Transportation

Airport Management

Personnel Management

L abor/Management Relations

Business Policies

Management Decision Making

*Psychology and/or Human Behavior and/or
Communications Electives 9-12

* Aviation Management or Business
Management Electives 9-12
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Minimum semester hours for AOC 40
*Upper division level only

AIRWAY COMPUTER SCIENCE

In this area of concentration students learn to operate, design, troubleshoot and program computers
used in aviation. Careers are expected to continue to expand in this new technology in areas such
as.

Flight
Navigation
Communications



Information Processing
Computer Specialist

Jobs in the above categories are available both in government and the private sector.

Airway Computer Science Courses Semester Hours

Computer Programming ||

Advanced Computer Programming

Computer Operation Systems

Assembly Language Programming

Data Structures

Computer Methods and Applications|

Computer Methods and Applications ||

Theory of Programming Languages and
Complex Construction

Computer Architecture

Computer Electives 13
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Minimum semester hours for AOC 40

AIRCRAFT SYSTEMS MANAGEMENT

This specialization concentrates on flying. It is designed to prepare professional pilots with a science
and technology background. Students study aerodynamics, propulsion systems, aircraft structures
and aircraft performance. Graduates have a Flight Instructor’s certificate with airplane, instrument
and multiengine ratings. They qualify to work for the FAA as an Aviation Safety Inspector (upon
gaining some relevant experience). In the private sector they may be employed as:

Professional Pilot
Flight Operation Manager

Aircraft Systems Management Courses Semester Hours

Private Pilot-Flight

Commercial Pilot Certification

Instrument Rating

Multi-Engine Rating

*Flight Instructor-Airplane

*Flight Instructor-Instrument Airplane

** Advanced Aerodynamics & Aircraft Performance
** Advanced Aircraft Systems

M eteorology

Air Transportation

** Aviation Electives (CFl Multi-Engine recommended)
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Minimum semester hours for AOC 40

*Recommend upper division level
**Upper division level only

These graduates must hold a Commercial Pilot Certificate with Airplane Single and Multi-Engine
Land and Instrument Airplane Ratings and a Flight Instructor Certificate with Airplane, Instrument
and Multi-Engine Ratings.

AIRWAY ELECTRONIC SYSTEMS

Thisis acomprehensive study that combines electronic theories with practical experience. Students
qualify for interesting work in aviation electronics such as:

Troubleshooting
Maintenance
Testing

Devel opment

Graduates find employment either with the FAA or in the private sector as an Electronics
Technician.

Airway Electronic Systems Courses Semester Hours

Theory of Electronics

Microprocessor Theory and Application
Advanced Computer Programming
Solid State Devices

Integrated Circuits

Engineering Drawing

Electrical Circuits

Digital Logic Applications

Electrical and Power Principles
Electronics/Aviation Electives
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Minimum semester hours for AOC

AVIATION MAINTENANCE MANAGEMENT

This specialty features an in-depth study of theories and hands-on practical study and demonstration
of competence in airframe and powerplant maintenance. Graduates receive a Bachelor of Science
degree and are qualified to work in either government or non-government positions in Maintenance
Management and Troubleshooting. FAA may employ graduates of the program as an FAA Aviation
Safety Inspector provided the person attained the FAA Airframe and Powerplant Maintenance



Technicians Ratings. The curriculum must include all material to meet the minimum regquirements
for FAR Part 147.

Aviation Maintenance M anagement Courses Semester Hours

Engineering Drawing
Aircraft Materials
Propulsion

Propulsion Laboratory
Structures

Structures L aboratory
Aircraft Systems
Avionics Systems
*Technical Electives

O WWoOHOOOOOONN

Minimum Semester Hours for AOC
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*Upper division level only
These graduates must hold the Airframe and Powerplant Technicians Ratings (Mechanics).

In any of the five Airway Science programs, graduates must have:

Minimum semester hours for core area 80 Minimum semester hours for areas of
concentration 40 Total Minimum Semester Hours
for Graduation 120

WHAT THE AIRWAY SCIENCE PROGRAM DOES FOR FAA, INDUSTRY AND THE
COUNTRY

Asthe FAA works with industry in designing and operating the National Airspace System (NAS) for
the 21st century, it is clear that new approaches to personnel development must be taken. Thus, the
Airway Science Program is an FAA aviation education partnership with the academic community.
This partnership is forged to prepare technically qualified people for the thousands of jobs needed to
support the modernization of all elements of the aviation system. Highly qualified people are needed
in both industry and government.

New concepts for designing, developing and operating high technology equipment as well as
creating efficient procedures and new ways of solving problems require a new type of individual.
The 21st century employee must be one who can flourish in a culturally diverse, technical, scientific
environment - a person who can think, plan, organize and manage machines as well as people.
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The FAA started the Airway Science Program as one method of helping prepare the next generation
of aviation technicians and managers for employment in government, industry and education. The
results to date suggest the program is succeeding in meeting these national needs.

Any educational institution, industry, student or anyone desiring information about the Airway
Science Program should consult the Resources Section of this publication.

HOW THE K-12 AND OTHER FAA AVIATION EDUCATION PROGRAMS RELATE TO THE
AIRWAY SCIENCE PROGRAM

Specialistsin career choice indicate that the earlier a child has an opportunity to become aware of
any career field, the more likely a decision will be made to enter that field. Another facet of early
career awareness projects and activities is that young people find careers that may be attractive as
well as those they do not wish to explore further. FAA’s aviation education programs, materials,
partnerships with organizations and industries include emphasis on the wide range of aviation
careers. FAA iscurrently reaching its broad-based aviation education goals via the programs and
projects described below.

CURRENT FAA K-12 AND POST-SECONDARY AVIATION EDUCATION PROGRAMS

FAA continues atradition of using a variety of activities, special projects and aviation education
programs to reach young people and adults. The current FAA aviation education programs include:

1. Aviation Career Education "ACE" Academy (Secondary)

ACE Academies are one-week summer aviation education programs for high school students co-
sponsored by the FAA and host state organizations. This program provides students with awide
range of aviation career exploration experiences. Focusis on aviation career clustersidentified by
FAA, with emphasis on opportunities for women and minorities. The plan isto have one program in
each state and U.S. territory. This program reaches 1,500-2,000 students each summer.

2. Federa Information Exchange (FEDIX) (K-12 - Post Secondary)

FEDIX is an on-line computer-based information service that links the education community and the
federal government to educational information services. FEDIX provides a complete agency
organizational and program profile for university administrators, professors, teachers and students.
Information on aviation education programs and resources available from FAA headquarters,
regions, centers, and facilities may be included in the database. Details on aviation education
initiatives of aviation industry and special interest groups are also available. FEDIX islinked to the
Minority On-Line Information System (MOLIS) whichfeatures current data on all Historically Black
Colleges & Universities and other minority educational institutions. FEDIX currently has 22,000
users, and 2,000 new users each month. Anyone with a computer and a modem can link up with
FEDIX by calling 1-800-783-3349 and log in by typing "FEDIX."

3. Aviation Education Resource Centers (AERC) (K-12 - Post Secondary)



11

Aviation Education Resource Centers function as information distribution centers for FAA aviation
education materials and resources. They are used by educators, the media and the general public.
Resource Centers are located at colleges, museums and state aviation authority offices. Resource
centers maintain and provide quantities of FAA printed materials, videotapes and computer
educational software. Center personnel also answer general information requests, conduct
workshops and make aviation-related presentations. 1n 1993 there are 82 AERC's. It is planned to
dedicate 25 additional AERC locations. This program reaches 100,000 educators and others each
year.

4. FAA Aviation Education Volunteer Counselors
(K-12 - Undergraduate and Graduate)

FAA will select, provide orientation and appoint volunteer resource personnel to coordinate with
headquarters, region and center aviation education officers to implement FAA aviation education
programs. FAA volunteers are designed as official Aviation Education Counselors. Counselors
assist FAA in promoting aviation education and fostering a wider knowledge, and better
understanding of FAA, the National Airspace System and civil aviation in America. It isplanned to
conduct a counselor workshop in headquarters and one in each FAA region and center. Each
volunteer counselor will be provided a specially prepared guide and other aviation education
curriculum and guideline materials.

5. Government-Industry-Education Partnerships (All Levels)

Industry partnerships such as with: General Aviation Manufacturers Association (GAMA),

American Helicopter Society/Helicopter Association International (AHS/HALI), National Association
of State Aviation Officials (NASAO), Aircraft Owners and Pilots Association (AOPA), Aircraft
Electronics Association (AEA), National Air Transportation Association (NATA) and the
Opportunity Skyway program increase public awareness and enhancement of the role of aviation and
support aviation education programs at alllevels of the educational system. These private
sector/public or government education partnerships are increasingly important in working toward
increased excellence in education. Each partnership yields additional resources to support the FAA’s
aviation program initiatives. In 1993, FAA plans to formalize six new industry and education
partnerships.

6. National Congress on Aviation & Space Education - NCASE
(All Levels)

In partnership with NASA and USAF-Civil Air Patrol, FAA participates annualy by presenting
teacher workshops and crosstalk sessions to exchange ideas on what is being done to promote
aerospace education throughout the nation. The 1993 NCASE was held in Orlando, Florida, April
28 - May 1. FAA directed the 1993 NCASE. This program reaches 1,000-1,500 teachers and
25,000 students a year.

7. Aviation Magnet School Programs (Elementary and Secondary)
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Magnet schools are a popular trend in elementary and secondary schoolsin America. They are
excellent feeder programs for FAA’s Airway Science Programs. Several Aviation Magnet
Secondary schools have been funded by the U.S. Department of Education. 1n 1992, FAA
administered the first Aviation Magnet Secondary Grant Program directed by Congress. 1n 1991
and 1992 FAA planned and conducted the first two National Aviation Magnet School Conferences
and will conduct the third in November, 1993 in Louisville, Kentucky. These conferences provide
an opportunity to exchange information and curriculum planning on a nation-wide basis. 1n 1993,
FAA published a guide to planning aviation magnet activities, projects and programs that includes
sample programs of middle schools and high schools. This publication provides models for any
school system to modify or adapt.

8. DC-3/Flying Classroom/Simulator Program (Public)

The vintage DC-3 aircraft, N-34, provides an educational static display at airshows and communities
across the country. the exhibit now demonstrates the new microflight ssmulator and software. The
Flying Classroom program will eventually provide schools with surplus FAA computers. This
program reaches over amillion people ayear.

9. Aviation Education Workshops for Teachers (Graduate & Undergraduate)

Principal focusis to provide teachers with information on FAA’s aviation education programs and
materials and to prepare them to teach aviation in the classroom. Workshops are conducted by
approximately 250 colleges and universities annually. FAA provides information, materials, and/or
speakers to each program. Counselor workshops are conducted at sel ected teacher workshops.

10. Adopt-A-School Program (K-12)

The Adopt-A-School partnership in education program encourages FAA personnel to get involved
to share personal knowledge and aviation experience with educators and students. The program
matches aviation skills, expertise, knowledge and resources of FAA with the needs of the
educational objectives of local schools. FAA isidentifying adopt-a-school locationsin each region.
This program reaches an estimated 25 schools a year.

11. International Science and Engineering Fair (Secondary)

FAA isaco-sponsor of this prestigious annual competition for more than 700 students from the
United States and some other countries. FAA isjoined by several aviation organizations such as the
Airline Pilots Association (ALPA), Air Transport Association (ATA), Air Traffic Controllers
Association (ATCA), Aircraft Owners and Pilots Association (AOPA) in providing scholarships and
awards that recognize the achievements of high school science and engineering projects. (This
program is managed by the FAA Technical Center in Atlantic City, New Jersey. See Resources
Section of this publication for address information.)

12. Internationa Aviation/Space Art Contest (K-12) (Ages 5-16)
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Each year FAA cooperates with the National Aeronautic Association (NAA), the National
Association of State Aviation Officials (NASAO) and the International Committee on Aviation and
Space Education of the Paris, France-based Federation Aeronautique Internationale (FAI). Students
ages five through sixteen may participate in categories related to their age level. National and
international awards are given. Students from the United States regularly compete successfully for
some of the international awards.

13. Aviation Science Instruction Program (ASIP)

Thisis an aviation education computer software program for students in grades six to eight. Itis
designed to inform and to help motivate students to study science and mathematics. ASIP uses an
Apple 1l computer with the programs written in BASIC. The educational benefits of this material
include using the computer to illustrate programming, graphics display methods and simple
animation techniques. ASIP includes programs on three important topics.

Navigation and Flight planning Principles of Flight Aviation and Our Environment

This program is available to school systems only from the FAA Aviation Education Resource Center
(AERC) at University of North Alabama, UNA Box 5145, Florence, Alabama 35632-0001, (202)
844-2434.

14. Air Bear Program (K-2)

Thisisanational partnership program done in cooperation with FAA, NASAO, the women'’s pilot
organization known as the Ninety-Nines and the state of Illinois Division of Aeronautics. The
program is designed for children in kindergarten through second grade. Students go on an
imaginary flight to Disneyland when the "Air Bear" visits a classroom. Information on this program
isavailable from FAA Regional Aviation Education Offices (see Resources section for nearest
office).

FAA’SAVIATION EDUCATION PROGRAMS LOOK TO THE FUTURE

The foregoing represents brief highlights of FAA’s current aviation education activities. Basically,
FAA recognizes that the 21st century National Airspace System (NAS) will be designed, operated
and maintained by a highly skilled, technically and scientifically literate workforce of culturally
diverse people. Educators, representatives of aviation and related industries, organizational and
local, municipal, state and federal officials who see the need for new aviation education initiatives or
who know about educationally attractive programs for students and teachers should communicate
with FAA for possible opportunities to cooperate.

FAA officias have always known they have aresponsibility to work with educators and all elements
of the public to help everyone understand the nature and the extent of the nation’ s aviation system.
Furthermore, FAA plansto seek ways to help improve safety and to make education even more
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meaningful and effective by using appropriate examples of aviation education in helping schools and
colleges, as resources permit. In the process, educational excellence and a safe, efficient,
economical national system of air transportation will result.

" Aerospace magnet programs are a promising development that can have a real impact on
meeting ..." thegoal to" ... seek to place the United Statesfirst in theworld in mathematics
and science achievement.”

AliciaCoro



SECTION VI - CURRICULUM MODELS

Anyone interested in planning an educationally sound aviation education program that is relevant for
preparing young people to deal with issues, be literate and introduced to various aviation, space,
transportation careers will be well advised to consult the following programs. These range from
historic early programs that have worked for many years to recent programs designed as magnet
schools to help resolve problems of racial and ethnic imbalances and segregation as spelled out in
federal standards.

All four of these programs are, in the full and literal sense, magnet programs. They all attract
students. Furthermore, they have in common the fact that they work.

AUGUST MARTIN HIGH SCHOOL

In the early 1940's, Woodrow Wilson Vocational High School was opened in the Baisley Park
section of Queens, New York. By 1948, the Woodrow Wilson School had more than 3,100
studentsin amain building and three annexes. Within seventeen years, by June, 1965, enrollment
had declined to 802 students officially listed on therolls. Average daily student attendance had also
declined from a high of over 80% to only approximately 50% of the students enrolled attending
classes daily by the late 1960's. Woodrow Wilson High School students no longer took the State
and Regional Examination in subjects based on city-wide tests in either academic, shop or vocational
COUrses.

In the late 1960’ s, parents, leaders from the aviation industry, community organizations, labor, and
education formed a committee to see what could be done about the deteriorating Woodrow Wilson
Vocational High School. It should be noted that the high school was located near John F. Kennedy
International Airport; thus, the representatives of the aviation industry had an interest in helping
assure that the program offerings took advantage of the rich vocational career and academic
offerings of aviation. The key aviation leadership for evaluating Woodrow Wilson High School was
provided by the Aviation Development Council of New Y ork City. This organization represented
the principal airlines and related aviation industriesin the greater metropolitan New Y ork area.

The committee, looking at solutions for remedying the problems at Woodrow Wilson High Schoal,
determined that a dramatic change had to be made. Thus, on October 3, 1969 this committee
obtained aresolution from the New Y ork City Board of Education permitting "the conversion of
Woodrow Wilson High School into a comprehensive high school with emphasis on air-transport
careers.”

Immediately following this official action, a planning committee was created by the community of
interests outlined above and a set of sub-committees was established to work on such topics as
curriculum development, administrative selections, industry union relationships, work-study
opportunities, needed plant expansions, program development, staff training, and public and
community relations. The planning committee and the various sub-committees spent nearly two
years of detailed intensive planning to create the new school.



One of the guidelines of the task force and planning committee was that the new comprehensive
school in Queens, New Y ork, designed to replace the traditional Woodrow Wilson vocationally
oriented high school, would be exciting for parents and students, but with an innovative and
educationally sound program. Thus, the committee adopted aerospace first, as a magnet to attract
interested students from throughout the city and, second, because aerospace by definition provided
an outline related to al facets of the academic and occupational or career programs that it was
anticipated the new high school would offer its students.

Rationale for an Aerospace Thematic School

Those responsible for planning the August Martin High School recognized that to be attractive the
new school had to relate to the world of today and tomorrow while being tied to the real world of
work. Thus, the group decided to use aerospace as the central theme, motif, or core running
through the offerings.

THE AUGUST MARTIN PROGRAM

A Comprehensive High School

August Martin is a comprehensive high school. In the ninth and tenth grades, pupils take a heavy
concentration of academic subjects. In the eleventh and twelfth grades they have an opportunity to
continue in either college preparatory, business career, or aerospace occupational programs.

Curriculum

In the ninth and tenth grades, all students take the five major subjects (English, Social Studies,
Science, Algebraand Foreign Language), plus Practical Arts (Ninth Grade), Typing (Tenth Grade),
Independent Study, and Health Education.

In the eleventh and twelfth grades, students may follow either of the following tracks.
- The College Preparation Course - continue academic subjects and electives, or

- Business Education Program - training in Accounting, Secretarial Work, or Data
Processing. In addition, Martinites will have the chance to take Business Management,
Passenger Servicing, Marketing, Advertising, etc., or

- Occupational Training in such aerospace fields as. Maintenance and Repair of Ground
Support Vehicles, Avionics, Airport Maintenance, Flight Planning and Instruction,
Aerospace Design, Aerial Photography, Aerospace Medical Technology, Travel and
Tourism, Meteorology, Pre-Flight Attendant Training, Federal Aviation Laws and
Regulations.



Comprehensive Guidance Program

In seeking to help students make critical decisions regarding course selections, the school provides
the following:

Four guidance interviews a year for each student.
Group guidance sessions.

A concentrated tenth-grade program.

Career Day.

College Night.

INNOVATIVE FEATURES

Administrative Features

The August Martin Advisory Commission and administration have sought to institute in the school
tried and tested innovative administrative and curriculum features. Among the school’ s special

administrative features are:

- A nine-period day of seven hoursfor all students (40 minutes longer than that enjoyed by
amost al New Y ork City high school students).

- A four-cycle year (school is reorganized four times ayear when students receive new
programs).

- Modular scheduling (time blocks of two or three 20-minute modules to permit a variety of
teaching techniques).

- Students have a different program every day of the week.

- A computer terminal, tied to the University Application Processing Center, provides the
school with daily attendance information, cyclical scheduling, personnel information, etc.

- Contract or free busing to transport students living in the extremities of Queens and
Brooklyn.

- A daily busfor field trips to JFK Airport and the city’ s resources.
Curriculum Innovations
Among the curriculum innovations are:

- Students take sequential subjects like mathematics and foreign language at different levels
(4, 6 and 8 cycles).



All students take Elementary Algebra and Foreign Language.

All sciences have alab period.

All students take Practical Arts courses in the ninth grade.

All students take Typing in the tenth grade.

All students are required to take a cycle of the Principles of Flight (Science) and the Air
Age (Social Studies) in their freshman year.

- After completing required courses, students may choose from awide variety of hundreds
of mini-courses.

- Independent Study, a part of every pupil’s daily program, affords pupils an opportunity to
take a Master Kit for either advance or repeat work under supervision and to obtain tutorial
help. The school operates six resource centers and a multi-medialibrary as part of the
Independent Study program.

AEROSPACE ACTIVITIES

Supplementary to the school’ s aerospace curriculum, August Martin High School has developed
specia activities and programs which reinforce and expand upon the school’ s central magnet
concept. Several of these activities are described below:

Construction of the Wright Flyer Replica

In 1976 August Martin High School and the Port of Authority of New Y ork and New Jersey were
involved in a unique bicentennial celebration activity. With assistance from the Port Authority, the
students and staff of August Martin High School constructed a full-scale replica of the original
"Wright Flyer" from blueprints supplied by the Smithsonian Institution. The flyer was the airplane in
which the Wright Brothers - Wilbur and Orville - demonstrated the feasibility of heavier-than-air
arrcraft in flight (December 17, 1903, at Kitty Hawk, North Carolina).

Constructed in one of the school’s new shops, the plane (with awing span of forty feet) was exact in
every detail except for asimulated engine. The fabric and wood were treated to simulate the aging
process of the original plane. The new vehicle had to be built in sections so that it could be
transported from the school’ s shop to the International Arrivals Building at John F. Kennedy
Airport. Thereit was reassembled; it replaced the huge Calder mobile that had been suspended from
the rotunda ceiling at the International Arrivals Building.

In a dedication ceremony held at Kennedy Airport on June 11, 1976, the Wright Flyer was officially
installed for all visitors to see. In addition the students and staff constructed a four-panel picture
story depicting the story of the Wright Flyer replica project from its conception to the dedication;



this was also placed on display on the mezzanine floor of the International Arrivals Building at John
F. Kennedy Airport.

Flying Program

August Martin High School has conducted an ambitious flying program for its students since 1973.
Started with Law Enforcement Administration funding and in cooperation with the State University
at Farmingdale, the project has been continued with the aid of a mini-grant and federal funding.
Students in the program have been organized into three main groups: beginners, intermediates and
advanced.

A licensed pilot and flying instructor has been conducting the ground instruction courses at August
Martin High School as aregular part of the school’ s curriculum. Qualified students have been taken
to the State University at Farmingdale where the university’ sinstructors have given them simulator
time. They then take their flying lessons in university-owned planes at nearby Republic Airport. In
1977, some 140 martinites had an average of six hours flying experience.

Both in June and January of each year, students have been encouraged to take the FAA private
Pilot’ s written examination. Students also have purchased flight jackets bearing the words Martin
Pilots on the back. Several students have soloed, although the program’s main aim has been to
emphasize its motivational valuesin improving pupils reading, mathematic, and learning skills.

Civil Air Patrol

In 1977 a Civil Air Patrol sgquadron was formed at August Martin High School. On March 21,
1977, atable of organization was developed and officers selected. To date, some fifty students have
joined the squadron. The officers plan to gradually increase the membership and hope to soon have
at the school one of the largest squadronsin the New Y ork City area.

Among the program’ s objectives are the following: training and instruction in aerospace education,
civil defense, aircraft search and rescue, and customs and courtesies. Students continued
participation depends upon their response to the program’ s educational and disciplinary requirements
and their ability to work up to capacity.

Inflight Excursions and Apollo 16

Before the fuel shortage crisis, every freshman had an opportunity to take part in an airborne
geography-geology lesson over the metropolitan areain a 707 jet paid for by both American Airlines
and Pan American World Airways. Thetrips generally took the students across Long Island and the
Sound, up into Connecticut, above the Catskill Mountains, along the Delaware Water Gap and the
Jersey shore, and then above the lower part of Ne York City. The ship’s captain provided the pupils
with pertinent information regarding the principles of flight and pointed out landmarks as well as
geographical and geological features.



In 1972, with the help of the airlines and the Aviation Development Council, the school was able to
send a group of studentsto Cape Canavera for a specia tour of the facility and to witness the
launching of Apollo 16.

THE ANNUAL P.T.A. MEETING AT EASTERN AIRLINES

August Martin High School has been fortunate to have had an outstanding Parent-Teachers
Association. One of the highlights of its annual program has been the general membership meeting
that has been held at Eastern Airlines Terminal, John F. Kennedy Airport. Each year between 250
and 300 parents and staff members have met at Eastern Airlines to hold a brief business meeting,hear
presentations by the school’s musical groups and listen to a special guest speaker.

The speakers, all of whom have played an important part in helping to launch an sustain August
Martin, have included: Paul Gibson, Jr., Vice President of American Airlines and former New Y ork
City deputy Mayor; James Plinton, Jr., Vice President of Marketing at Eastern Airlines; and Donald
Burns, Assistant Manager for the Port Authority. These memorable evenings have concluded with
refreshments and champagne provided by Eastern Airlines.

PORT AUTHORITY ACTIVITIES

Annually, August Martinites have taken part in the Port Authority’s Operation Safety. The students
have acted as the "victims' in asimulated plane crash staged by the Port Authority at John F.
Kennedy and La Guardia Airports. The August Martin Band also provided the music at the Pan
American Airways Dedication of the 747 Clipper Lindbergh at its Fiftieth Anniversary Celebration of
the Lindbergh Flight on May 20, 1977.

USING JOHN F. KENNEDY AIRPORT FACILITIES

One of the factors that made the adoption of an aerospace magnet logical and natural at August
Martin High School was its closeness to John F. Kennedy Airport. The school has a bus available
daily to take classes to the J.F.K. facilities. For example: language classes visit Air France and
Iberian Airlines; career education groups are taken to Allied Maintenance, the Pan American
Airways shops and the Federal Aviation Administration Air Route Traffic Control Center; and
business education classes visit the administrative offices of various airlines.

DC-10 DEDICATION

On April 10, 1975, the school dedicated its new DC-10 facility and honored those individuals who
had been responsible for helping the school secure and install a mock-up of the passenger section of
the DC-10 aircraft. Mr. Paul Gibson, Jr. was instrumental in obtaining the facility from the
McDonnell-Douglas Corporation in California. The crated sections and equipment were shipped by
naval transport through the Panama Canal to the Bayonne Military Terminal. The crated facility was
then transported on four flat bed trucks, first to the American Airlines cargo center and then to the
school.



In order to get the three huge sections into a second-story room, a whole section of wall had to be
removed. The borough shops then assembled the entire mock-up, which is complete from the galley
facilities down to the carpeting. The mock-up has been used for orientation, meetings and classes.

AEROSPACE CAREERS DAY

Periodically the school, with the help of its Guidance Department, has organized a Career Day.
Students, parents, guests and staff members attend some 25-30 career workshops that are conducted
by personnel from the aviation industry. The event generaly is followed by aluncheon prepared and
served by the teachers and students for the guests and staff.

DEPARTMENT OF TRANSPORTATION AWARD

In 1973, August Martin High School was the first school to receive the John A. Hanson Award
designed "to acknowledge achievement and to encourage outstanding public service in the field of
transportation.” Nominated by the Eastern Region, Federal Aviation Administration, for the coveted
"Department of Transportation ,New Y ork Field Coordination Group Annual Unit Award," the
school was selected because it had "become an asset to the community through its innovative and
imaginative approach to education” and had implemented its "philosophy of ’learning through
aviation’ ..." At abanquet held on Governor’s Island on Friday, November 30, the presentation was
made.

STUDENTS STUDY THE EFFECTS OF TOURISM ON THE CARIBBEAN ECOLOGY

In 1972 and 1973, with the help of the airlines and Dr. Towle, President of the Island Resources
Foundation, groups of students were sent on trips to the Caribbean I1slands to study the effects of
tourism on that region’s ecology. The experience was both recreational and educational. The pupils
were given orientation and training sessions, visited mangrove swamps, studied underwater life,
visited the botanical gardens and national park, given snorkeling and scuba-diving lessons and taken
on plane and boat rides.

SPECIAL GUEST AT AUGUST MARTIN HIGH SCHOOL

Periodically, notable guests particularly interested in August Martin’s aerospace program, have
visited the school. On October 13, 1972, the school hosted a group of educators and officials from
Washington, D.C., led by Dr. Mervin K. Strickler of the Federal Aviation Administration. The
visitors were guests at a specia assembly held for the occasion. This assembly featured atalk by
Mr. Lloyd Haynes, then star of the television series, "Room 222," and a question-and-answer
session. Thefollowing Friday evening's "Room 222" show was very timely entitled "Lift, Thrust,
and Drag," and it dealt with the use of aerospace to motivate students. It also mentioned the
Richmond, California experiment and August Martin, the man.

On April 24, 1974, Mr. Charles Dobson of the F.A.A. flew five educators from Washington, D.C. to
visit the school. On February 10, 1975, a distinguished group of educators from Yale, Clark and
Stony Brook Universities, led by noted Y ale University psychologist, Professor Seymour Sarason,



spent aday at August Martin High School. Representatives from the three universities, who were
involved in the "Project Network," adopted August Martin High School as the special inner-urban
school for study.

Thisrelationship eventualy led to August Martin’sinvolvement in the Stony Brook "Minoritiesin
Engineering Program.”

On February 25 and 26, 1975, August Martin, because of its aerospace theme, was selected as the
host school for the annual evaluation meeting of the National Advisory Committee involved in the
Transportation Curriculum Project for the U.S. Office of Education. Eventually, August Martin
staff members also became involved in the national curriculum project.

The above areillustrative of the many ways August Martin School has attracted visitors, scholars
and resource persons who have taken elements of the program back to their own locale. Also, such
visits have helped prompt offers of cooperation from many sources of assistance to the August
Martin program.

THE AUGUST MARTIN AEROSPACE CURRICULUM
AEROSPACE CURRICULUM MATERIALS
This section includes highlights of the various curricular approaches used by August Martin faculty
and staff. The material is excerpted from the publication entitled: August Martin High School

Program with Special Emphasis on Aerospace Education, Dr. Lawrence Costello, August Martin
High School. The areas covered are:

English Science
Social Studies Music-Art
M athematics Health Education

Foreign Languages

Included are curriculum materials devel oped by the school’ s department chairmen around the August
Martin aerospace theme. It includes a statement of each subject department’ s aerospace education
philosophy, samples of model lessons and instructional materials. The pages represent only a small
part of the whole body of aerospace instruction matter that the school has prepared since its

opening. Teachers are urged to use the material whenever applicable or relevant to alesson. It
should be noted that certain aerospace courses, such as "Principles of Flight" (Science) and "Air
Age" (Socia Studies), are required of all students.

Despite the importance of the central theme to the school’ s program, August Martin High School
has found it increasingly advisable to introduce curriculum materials from areas closely related to
aerospace, such as science and technology (the August Martin Institute of Science and Technology,
or AMIST) and communications (August Martin Communications Center).



The following chairmen of academic subject departments have helped to develop the materials found
in this section:

English Noel Kriftcher
Natalie Greenberg Steven Feldman
Socia Studies Arthur Kesselman
Frederick Haines
Mathematics Harold Bacon
Foreign Languages Samuel La Rocca
Science William Bush
Music-Art Rosemarie Castanza
Health and
Physical Education James H. Kearney

THE USE OF THE AEROSPACE THEME IN ENGLISH

The aerospace theme in the English/Communications Department is incorporated in an indirect
manner. Preparing students for basic competency in communications skills requires a multitude of
courses which are tailored to students’ interests and abilities. Realizing, however, that many young
people have chosen to attend Martin because of its aerospace theme, several referencesto aviation
and its tangible fields have been incorporated within the English curriculum.

The following list represents some of the aerospace-related features of English study at August
Martin:

1. Vocabulary building lessons which include aviation-oriented words.

2. A communications studio which instructs students in the use and understanding of film, television
and radio - the communications media of the air age.

3. Implementation of a Career Bridges and Work Experience Program which places students in
aerospace-related external learning situations.

4. Specia English course work within the AMIST Program.

5. A course in College and Career Experience which prepares students for standardized
examinations which they will be called upon to take during their high school careers.

Sample Lesson Plan
"An Irish Airman Foresees His Death"” - Y eats

AIM: To learn how the airman views death.
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MOTIVATION: How many of you have ever seen a plane from World War I? Would you want to
fly one? Why? Why did the pilots of WWI go up in those planes?

WEe're going to read a poem in which an airman expresses his feelings about being up in one of these
planes. Let’'slook at the poem together and see if we can determine the pilot’ s attitude toward this
dangerous work.

DEVELOPMENT: 1. Inthefirst line, the airman uses the word "fate." What does he mean by this?
(death)

2. Why does he consider death hisfate? What does thistell us about his attitude towards flying?
3. What are the reasons this airman gives for going to war?

4. How does he feel about those heisfighting? How does he feel about those he is guarding?

5. What does the airman mean by the last three lines of the poem?

SUMMARY': How does the airman view the possibility of his own death?

APPLICATION: If you were afellow airman of the speaker in this poem, how would you feel
about his attitudes toward flying? Those he defends? Those he fights? Would you try to make him
change his mind? Why? Why not?

Aerospace Theme in Written Communications

CYCLEII

Course Title: WRITTEN COMMUNICATION I (Effective Expression In
The Flight Age)

Mandatory for al pupils, however, each student will be programmed into one of the three courses
listed for this cycle. The student will be recommended for the course which best meets his needs
based upon an ongoing ten-week evaluation of his weaknesses and strengths in the areas of
composition and interpretation of literature. Since students will return to heterogeneous groups for
Cycleslll and 1V, in Cyclel the difference between the courses will be based upon the depth and
sophistication with which the material will be approached. All students will study, basically, the
same material.

English 132 - English Essentials Workshop - for students who need assistance in developing basic
writing and interpretive skills.

English 122 - Developmental Writing Workshop - for students who need assistance in organizing
their ideas in composition writing and in developing their skillsin narration, description and
persuasion.
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English 192 - Creative Writing Workshop - for students who need assistance in attempting awide
variety of creative writing activities.

Basic Areas of Study:
I. Introduction to a Variety of Literary types Through Reading

A. Short Story B. Essay C. Poem D. Play E. Biography (and Autobiography) F. Novel G.
Account of True Experience

[1. Vocabulary and Spelling
[11. Oral and Written Interpretation of Literature
A. Flight Age Problems B. Analysis of Written Styles and Techniques
V. Written Communication (Dependent upon the course in which a student is enrolled)

A. The Diagnostic Composition (no numerical grade to be issued).
For criteria, see Cyclel

B. Short Exercises for the Following Skills:

1. The Narrative 2. The Descriptive Passage 3. Supporting an Opinion 4. Persuading a
Reader 5. The Character Sketch

C. Creative Writing Exercises - short story, poem, essay

D. Written Report (based on outside reading of afull-length literary
work)

NOTE: Readings are to be selected from the required textbook provided for the course
(Composition: Models and Exercises). Supplementary readings (short stories, essays, excerpts from
longer works) are to be selected by each teacher to provide models for class discussion of writing
technigues and communication of ideas. Ongoing in-class discussion based on readings and events
are essential to exchange of ideas by students. Such concepts as critical listening (and thinking), and
respect for others' points of view are to be taught and emphasi zed.

During Cycle |1, the following topics will be studied (based on titles provided by the textbook):

1. Skills of Descriptive Writing
2. Using Sensory Details

3. Skills of Narration

4. Selecting Events
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Using Narrative Details
Using Dialogue

Point of View
Organization In Exposition
Description in Exposition
Narration in Exposition
Supporting An Opinion
Persuasion

The Character Sketch

14. Sentence Skills

el el
WP OONOO

a. Variety in Sentence Lengths

b. Parallel Structure

c. The Compound-Complex Sentence
d. Gerund Phrases

e. Appositives

f. Sentence Skillsin Combination

SUPPLEMENTARY READINGS- CYCLEII

The poet often witnesses an event and then takes the reader to view the event as though he were
watching it through the poet’s eyes. This poem helps you to observe afairly commonplace event,
but the last six lines shift away from what you see to what the author feels.

SONIC BOOM by John Updike

I’m sitting in the living room.
When, up above, the Thump of Doom
Resounds. Relax. It’'s sonic boom.

The ceiling shudders at the clap,
The mirrorstilt, the rafters snap,
And Baby wakens from his nap.

"Hush, babe. Some pilot we equip,
Giving the speed of sound the dlip,
Has cracked the air like a penny whip."

Our world isfar from frightening,

| No longer strain to read the sky
Where moving fingers (jet planes) fly.
Our world seems much too tame to die.

And if it does, with one more pop,
| shan't look up to seeit drop.



INTERPRETATION

[EEN

. How would you describe the state of mind of the author?
. Why is he so relaxed, so fearless?
3. What effect do words like "boom," "clap," "whip," and
"snap" have?
4. How do thefirst nine lines differ from the last six?
5. Why does he, at first, refer to sonic boom as the "Thump of
Doom?'
6. Why does our world seem "much too tameto die?’
7. How do you feel about the couplet with which Updike ends the
poem?

N

ENGLISH 251 SUPPLEMENTARY READINGS (NUMBER 4)
VOYAGE TO THE MOON by Archibald MacL eish
Presence among us

Wanderer in our skies,

dazzle of silver in our leaves and on our

waters silver,

O

silver evasion in our farthest thought -

"the visiting moon" ... "the glimpses of the moon" ...
and we have touched you!

From the first of time,

before the first of time, before the

first men tasted time, we thought of you.

Y ou were awonder to us unattainable,

alonging past the reach of longing, alight beyond our light, our lives - perhaps
ameaningto us...

Now

our hands have touched you in your depth of night.
Three days and three nights we journeyed,

steered by the farthest stars, climbed outward,
crossed the invisible tide - rip where the floating dust
falls one way or the other in the void between,
followed that other down, encountered

cold, faced death - unfathomable emptiness ...

Then, the fourth day evening, we descended,

13
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made fast, set foot at dawn upon your beaches,
sifted between our fingers your cold sand.

We stand here in the dusk, the cold, the silence ...
and here, as at the first of time, we lift our heads.
Over us, more beautiful than the moon, a

moon, awonder to us, unattainable,

alonging past the reach of longing,

alight beyond our light, our lives - perhaps
ameaningto us...

O, ameaning!
over us on these silent beaches the bright
earth,
presence among Us.
THE USE OF THE AEROSPACE THEME IN SOCIAL STUDIES
SOCIAL STUDIESDEPARTMENT

The Socia Studies Program Course of Study for Air Age And Related Subjects

Geography and Aviation Military Aviation

History of Flight Aviation Categories

Aviation History Rocketry and Space Exploration
Aviation and Space Careers Lighter-than-air Flight

Social, Economic and Political Impact of Flight
Aerodynamics Development

The Socia Studies Program

The prime objective of the Social Studies Department isto teach Social Studies. However, there are
motivational devices one can use to kindle the flame of knowledge and get the students' attention.
August Martin High School has adopted an aerospace thematic approach to achieve this objective.

Asameans of orienting all incoming students, a special one-cycle (ten weeks) coursein the Air Age
is made mandatory for all ninth-year students. The course spans the areas from myths and legends
to the present-day rocket age. In addition to the history of aviation, the pupils are made aware of

the social, political and economic impact of aviation.

In other areas throughout the four years at our school, every effort is taken to integrate aviation-
oriented materialsinto the regular curriculum. In the study of geography, one not only deals with
longitude and latitude, but with great circle routes. Students are made to realize that while on a
plane surface a straight line is the shortest distance between two points whereas on aspherean arc is
the most direct way of getting from one place to another.
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Every effort is made to stress and emphasize materials that lend themselves to our aerospace theme
by discussing the great artists of the Renaissance. Copies of DaVinci’s aeronautical drawings are
presented and discussed. From the Eighteenth Century on, there is awealth of material that can be
introduced to stimulate students’ interest. In addition to the early experimentsin lighter-than-air
flight, the discussion of the use of balloons in the United States Civil War and the Franco-Prussian
War give students insight into the fact that aircraft have been around and used for along time.

Teachersin the Social Studies Department avail themselves of every opportunity to try and present
interesting and informative materials that blend in with the school’ s aerospace theme. This approach
not only adds interest to the course of study but, carried out over afour-year period and through all
disciplines, generates enthusiasm and curiosity on the part of the student.

Sample Unitsin Social Studies
GEOGRAPHY AND AVIATION
|. Geography Related to Aviation
Objectives:

To review and reinforce basic skillsin map reading.

To gather information through the use of graphs and charts.

To be able to attain information from cartoons and pictures.

To be able to listen and comprehend.

To be able to make generalizations based on information.

To be able to draw conclusions from maps, charts, graphs and
reading selections.

To evaluate the material presented.

8. To develop an understanding of how the following are related

to flight:

SurwWNE

~

topography

climate

weather

time zones

. the great circle

f. longitude and latitude
g. projection

©oo0 o

I1. Geography: Study of the Earth

1. Environment

2. Topography
3. How man affects his environment
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4. How environment affects man
HISTORY OF FLIGHT

[. Introduction - Difference between Aerospace Training and
Aerospace Education

A. Why study the history of aviation?
1. Man’sroots in the past.
2. Study of man’s "total environment."
3. Study of man’s capability or ability to use the aerospace environment.
4. Man’s ambitions and initiative.

5. Man has always wanted to improve environment; to do so he felt
he must explore and use the resources of the aerospace environment.

[1. Objective

A. To develop an awareness of the inevitability of change as technology moves us ever faster
should provide us with a degree of stability in the midst of revolution.

B. To explore man’s desire to expand his knowledge and his control over material things within
any given period of time.

C. Tounderstand that with space exploration there is the imperative need for written agreements
and laws between nations so that we can forestall the conflagration that could result.

D. Toinstill an appreciation for the courage of the explorers and pioneers of the past and present.
E. To develop an understanding of the present from alook at the past.

[11. Folklore, Legends and Mythology about Flight
Green, Roman, Chinese, Northern European, African

A. Man'sneed to fly (explored)
1. The Myth of Phaeton

a. How the sun moves across the sky
b. Why it once stood still

2. Daedalus and Icarus

a. Another journey through the sky
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3. Hermes - Mercury
a. Winged messenger of the Gods
4. Pegasus
a. Thewinged horse
5. Emperor Shun
6. Ki Kung Shi
7. Lei Kung
8. Kites
a. Discuss aerodynamics
9. Hammer of Thor (Northern Europe)
10. The Man Who Owned the Moon (Africa)
a. Why there are dark spots on the moon
11. Magic Carpet (Arabic)
12. Judeo/Christian

a. Elyah’'schariot
b. Winged angels

LIGHTER-THAN-AIR FLIGHT

Objectives:

1. To understand the concept of lighter-than-air flight.

2. To explore the devel opment of aerospace based on this theory.

3. To understand that practical application of one field of knowledge must sometimes be delayed
until further discoveries are made.

4. To understand that secrecy about scientific principles sometimes devel ops the whole progress of
mankind.

How did one idealead to another? Use overhead and show pictures of each.

I. The Balloon Era (Dirigibles)
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a. What is lighter-than-air flight?
b. How doesit work?
c. By whom was it developed?

Francesco de Lana- 1670 - air gets thinner and weighs less as atitude increases.
Henry Cavendish - 1776 - experimented with the lightness of heated air.
Montgolfier - 1782 - hot air experiments.
Francois Pilatre de Rozier - 1783 - the first man to ascend
in aballoon.
De Rozier and Marquis d’ Arlandes - first free flight.
Charles and The Robert Brothers - 12/1783 - 2 man hydrogen balloon.
Jean Pierre Blanchard - 1785 - crossed the EnglishChannel.
M. Henri Giffurd - 1852 - mechanical power for a balloon or
dirigible.
9. Charles Renard - 1884 - improved the electric power propulsion technique.
10. Baumgarten and Wolfert - 1879 - benzine fueled internal combustion engine to power
dirigibles.
11. Count Ferdinand von Zeppelin - rigid dirigible.

PWDbhPE
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MILITARY AVIATION
Objectives:

1. To observe how wars had been fought prior to World War 1.

2. To compare how wars were fought prior to the advent of the airplane with post observation
developments (WWI-WWII, Vietnam, Desert Storm).

3. To analyze why thereis an imperative need for written agreements and laws among nations.
4. To determine whether the aerospace age has acted as a deterrent to another world war.

5. Tolearnif developmentsin aviation have changed the way wars were fought.

6. To determine whether the development of missiles acted as a deterrent to another major war.

AVIATION CATEGORIES
Objectives:

To differentiate between civil aviation and military.

To investigate the impact of aviation on mankind.

To determine whether aviation has been ablessing or a curse.

To investigate the need for government regulating aviation.

To explore safety in air travel.

To analyze the general airlines organization chart (to see how an airline is organized).

SurwWNE

Aim:
What has been the impact of developmentsin civil aviation on mankind?



Lesson Mativation: How have developmentsin aviation made it a"small world?"
[. Civil aviation
A. Two main categories
1. General Aviation
2. Civil Air Carriers - companies formed for the specific
purpose of carrying passengers, cargo, or both.
B. Several types of flying
1. Pleasureflying
2. Businessflying
. Commercia flying

[1. The Air Transportation Industry (pictures of their planes)

A. Convair 600 C. Boeing 747
B. Boeing 727 D. SST (inthe news)

[11. How the airlines are organized.
IV. Regulation of Civil Aviation Traffic
A. 1958 - Federal Aviation Agency regulates:

1. Airways
2. Airports

V. Problems created by the development of aviation

V1. Benefits reaped from the development in aviation.

SOCIAL, ECONOMIC AND POLITICAL IMPACT OF FLIGHT

Objectives:

1. To determine how all explorations of each age have changed man’s social relationships.
2. To evauate economic policies of the past with economic policies of the space age.

3. Tounderstand that social and economic changes require governmental adaptations.

|. Exploration and Social Adjustment
A. Why man explored the unknown.

19
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1. Curiosity

2. Dissatisfaction with current status
3. "Necessity the mother of invention”
4. Power

a. Hittites
b. Helenes
c. Tartars
d. Romans
e. Moslems
f. Spanish
g. French
h. English
I. Napoleon
j- Hitler

k. American

B. Factorsthat stimulated exploration

C.

1. Resources
2. Type of resources alocated toward this goal
3. Technology limits or enhances expansion

a. Vehicleavailable

b. Navigation systems

c. Ability to cope with the environment
d. Satisfying needs and wants

Results of expansion

1. Conflict

2. Laws

3. Technology

4. Impact on the culture of the society

[1. Space Exploration

moow»

Difference between space exploration and all other explorations
Financing space exploration

National goals

New technology involved

Effect on education

[11. Economic Policies of one age do not meet needs of a"New Age."
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A. Effect of new transportation and communication on economic policy.

1. New World lack of fast communication - development of self-sufficiency and independence.

2. Civil War - demise of an economic system in the South that failed to keep up with
technology.

3. 19th - early 20th Century - "laissez faire" suffered with telegraph lines and railroads.
Interdependence of one area upon another realized.

4. Mid 20th century - space reinforces interdependence among nations.

IV. Socia and Economic Changes Necessitated Governmental Adaptations
A. Will basic unit of civilization be threatened by the increasing mobility of the air age?
B. Will Space Age affect our concept of "private property,” and "national property?"
C. Why does the size of agovernmental unit increase its complexity? D. What happensto the
individuality of the human beingin a

mechanical world?
E. Will educational practices of today need to be changed to meet the exigencies of tomorrow?
F. How would joint space explorations by major powers be financed? G. Problems of
international cooperation with regard to

projected uses of the moon.

AVIATION AND SPACE CAREERS

The course will include:

Films- Age of Man - Was Anything Done?
In Search of Lost Persons Future Shock Aeronautical Oddities To Fly

Filmstrips
Myths and Legends History of Flight Careersin Aviation

Visual Aids
Pictures of balloons, airplanes, etc.
Reading selections - short stories - poems
Guest speakers: careersin aviation - weather affects aviation - storm fields

Audio Aids
Records - songs on flying - Example: 2001, Space Age, War of the Worlds

Course Requirements:
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1. History of flight (12 homeworks)

2. Book reports

3. Oral Report on aproject - describe and illustrate
4. Term paper - organizing, researching, writing

THE USE OF THE AEROSPACE THEME IN MATHEMATICS
MATHEMATICS DEPARTMENT

The Mathematics Department Program Thematic Aviation Applications
Arithmetic Drill Tenth-Y ear Mathematics
M athematics Department Program

M athematics education has come under much criticism for not being application-oriented. It has
been claimed that abstractions have not provided meaningful educational experiences for students
and often resulted in low interest. To increase motivation for mathematics learning, aerospace has
been introduced as thematic material. The wealth of information available and its possibilities for
application at al levels of mathematics education make it a well-spring of motivational sources.

At August Martin High School, some of the areas of algebrathat use aerospace applications include:

Arithmetic drill, signed numbers, space, algebraic expressions, operations with signed
numbers, verbal problems, functions, ratio and percent, Pythagorean theorem, proportions,
similar triangles, trigonometry, literal equations, scientific notations, conic sections,
evaluating formulas and logarithms.

Aerospace applicationsin geometry at August Martin High School are included in the following
topics:

Angle measure, congruent triangles, alternate-interior angles of parallel lines, smilar figures,
Pythagorean theorem, trigonometry, angle of elevation, angle of depression, longitude and
latitude, circumference of circle, area of circle, length of arc, area of rectangle, square,
equilateral triangle, regular hexagon, circle, zone, sphere, cylinder and volume of rectangular
solid, sphere and cylinder.

Thematic Aviation Application
ARITHMETIC DRILL
1. A certain airline basesits fares for tickets at the rate of 13 cents an air mile. Find the cost from

New Y ork to each of the following cities. a) Boston (188 miles); b) Atlanta (748 miles); c) Dallas
(1374 miles); d) Los Angeles (2451 miles); 3) Moscow (4860 miles).
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2. In 1889, Nellie Bly flew from New Y ork around the world. The trip took 72 days, 6 hours and
11 minutes. Find the number of minutesin the entire trip.

3. Major Robert M. White, of the United States Air Force, holds the world record for altitudein an
aircraft. On July 17, 1962, he left Edwards Air Force Base, California, flying a North American X-
15-1 and reached an altitude of 314,750 feet.

a) What was his altitude to the nearest tenth of amile? (Note: there are 5,280 feet in amile).

b) What was his altitude to the nearest hundredth of arod? (Note: there are 320 rodsin amile).
The following table isto be used in answering problems 4-8.

Following isatable listing severa bodiesin space, the number of days each body takes to revolve
about the sun, the surface gravity factor by which earth weight is multiplied to find weight on that

body, and the average distance from the sun, in miles.

AVERAGE DISTANCE
BODY PERIOD OF REVOLUTION SURFACE GRAVITY FROM SUN

(miles)
Earth 365 days 1.00 93,000,000
Jupiter 11.9 years 2.64 483,000,000
Mars 1.88 years .39 141,500,000
Mercury 88 days .26 36,000,000
Moon 27 1/3 days A7 -
Neptune 165 days 112 2,793,000,000
Pluto 248 days Unknown 3,670,000,000
Saturn 29.5 years 1.07 886,000,000
Sun - 28.00 -
Uranus 84 years 91 1,782,000,000
Venus 225 days .86 67,000,000

4. Using the preceding table, complete the following table by finding the number of hoursit takes
for one compl ete revolution about the sun for each of the listed bodies:

BODY PERIOD OF REVOLUTION (in hours)

Earth
Mercury
Moon
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Neptune
Pluto
Venus

5. Using the table above, complete the following table by finding the number of daysit takesfor one
complete revolution about the sun for each of the listed bodies:

BODY PERIOD OF REVOLUTION (in days)
Jupiter Mars Saturn Uranus
6. Find your weight on each of the listed bodies whose surface gravity factor is given.

7. Below are listed the weights of several individuals as measured on different bodies in space.
Using the table, compl ete the table below by finding their weights on earth:

NAME BODY WEIGHT OF BODY WEIGHT ON EARTH
Richie Allen Jupiter 501.6 Ibs.
Willis Reed Mars 93.6 Ibs.
Mohammed Ali Mercury 57.2 1bs.
Ken Harrelson Moon 25.5 |bs.
Wilt Chamberlain Neptune 291.2 lbs.
Sherman Plunkett Uranus 300.3 Ibs.
Dave Debusschere  Saturn 240.75 Ibs.
Tommy Agee Sun 5,600 Ibs.
Frank Howard Moon 47.6 1bs.
Walt Frazier Uranus 185.55 Ibs.
Joe Namath Venus 172 lbs.
Roy White Jupiter 422.4 |bs.

8. If light travels at the rate of 186,000 miles per second, find, to the nearest second, the length of
timeit takes for light to travel from the sun to each of the bodies listed in the table in Item 7.

SIGNED NUMBERS

9. Explain the meaning of "NASA Control" using the numbers "minus ten, minus nine, minus eight,
minus seven, minus six, minus five, minus four, minus three, minus two, minus one, lift-off."

10. Consider avertical lift-off of a spaceship:
a. Set up anumber line to represent its height at any time following lift-off.

b. Choose a point on the number line to represent zero.
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c. Assign directions to the number line.
d. Find the coordinate associated with a height of 4,392 feet.
e. Interpret the meaning of negative numbers on the number line.

f. What, if any, should be the limits on the positive and negative directions on the number line?
(Note: the diameter of the earth is approximately 7,900 miles.)

ALGEBRAIC EXPRESSIONS

11. The speed of sound at sealevel and atemperature of 59 degrees Fahrenheit is 760.0 miles per
hour.

a. If therate of speed of aplane, in miles per hour, isindicated by the variable R, what is the domain
of R if the fastest rate of the plane is the speed of sound?

b. If theletter sis used to represent the speed of sound at sea level and atemperature of 59 degrees
Fahrenheit, is savariable or a constant?

12. If RT represents the distance covered by a plane flying at R miles per hour for T hours, find the
distance covered by a plane whose rate is 650 mph, in 4 hours.

13. How many seats are there in a plane containing n rows with 6 seats in each row?

14. If aplaneisflying at an elevation of 10,000 feet and the pilot begins to increase the elevation of
the plane at the rate of f feet per second, what will the elevation of the plane be after 20 seconds?

15. The number of "g's" pulling a body refers to the number of times the force of gravity is pulling
on abody. Theweight of abody is equal to the number of g's pulling on it multiplied by the
"normal” weight of the body under Ig.

a. Write aformularelating the weight of abody, W, under N g's to the weight of the body, w, under
lg.

b. In thefirst two minutes from the launching of John Glenn’s "Friendship 7" Mercury spaceship the
force of gravity builtupto 6.7 g's. If John Glenn’sweight on the ground had been 170 pounds, what
was hisweight under 6.7 g's? (Answer to the nearest pound.)

ADDITION OF SIGNED NUMBERS
16. A ticket agent at Martin Airlineswas given alist of 114 reservations for agroup flight to

Nigeria and then was notified of 27 cancellations. How many reservations remained on the list?
(Use signed numbers.)
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17. A weather balloon was testing air turbulence while being controlled by an operator on the
ground. The balloon was originally flying at an altitude of 7,000 feet. The operator, wishing to test
the turbulence at different altitudes, first raised the balloon 4,000 feet, then lowered it 6,000 feet,
then raised it 9,000 feet. What was the atitude of the balloon after these three changesin elevation?
MULTIPLICATION OF SIGNED NUMBERS

18. If an airline ticket office had 3 cancellations a day for one week what was the relationship
between the number of reservationsit had at the end of the week and the number of reservationsiit
had at the beginning of the week? (Use signed numbers in answering this question.)
SUBTRACTION OF SIGNED NUMBERS

19. How much time has elapsed between "lift-off - 10" and "lift-off +10?"

20. What is the difference between a plane flying at 25,000 feet atitude and a helicopter flying at
200 feet atitude?

VERBAL PROBLEMS

21. A planeisflying into thewind. If the plane'svelocity is300 m.p.h. more than the wind velocity
and the difference between the plane and wind velocity is 250 m.p.h., find the wind velocity.

22. Thewingspan of a planeis 10 feet more than the length of the plane. The sum of the wingspan
and the length of the planeis 130 feet. Find the length of the plane.

FUNCTIONS

23. Inair travel Mach 1 represents the speed of sound, Mach 2 represents twice the speed of sound,
Mach 3 represents thrice the speed of sound, etc. A vehicleissaid to be flying at subsonic speed if
its velocity isless than Mach 0.75, transonic speed if its velocity is between Mach 0.75 and Mach
1.2, supersonic speed if its velocity is between Mach 1.2 and Mach 5.0, and hypersonic speed if its
velocity is greater than Mach 5.0:

a. Represent thisinformation as a function of velocity f(v).

b. What isthe domain of this function?

c. What isthe range of this function?

d. According to the definition, what are the values of (.75), f(1.2), f(5.0)?

e. How can this definition be improved?
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24. Two airplanes start from the same airport at the same time and travel in opposite directions.
One airplane travels at 300 m.p.h. and the other airplane travels at 350 m.p.h.

a. Express the distance between the two airplanes as a function of time.
b. What is the domain of this function?

c. What isthe range of this function?

ANGLE PROBLEMS

25. If wind direction is considered to be horizontal the angle of attack of an aircraft is the angle
between its airfoil (such asitswing) and the wind direction. If thisangleistoo great the aircraft will
not be able to fly. Thisangle, called the critical angle of attack (or burble point) causes turbulent
flow of air and will produce no lift. If the burble point of an airfoil is 42 degrees which is 4 more
than twice the angle of attack, what is the angle of attack?

26. A spacecraft is being prepared for launching. Maintenance men, making last-minute check-ups
on the vehicle have placed along ladder from the ground up against the craft. The angle between
the ladder and the spacecraft is 6 degrees less than 5 times the angle between the ladder and the
ground and the angles are complimentary. Find both angles.

UNIFORM MOTION PROBLEMS

27. Two aircraft flying in opposite directions pass each other in flight. If the first aircraft was flying
at 350 m.p.h. and the second was flying at 500 m.p.h. in how many hours will they be 3,400 miles
apart?

28. Two aircraft are flying in the same direction. The faster plane passes the slower plane at 1400
hours. If the faster plane were flying at 500 m.p.h. and the slower plane was flying at 350 m.p.h., at
what time will the planes be 375 miles apart?

MIXTURE PROBLEMS

29. A pilot has his plane filled with fuel from two different pumps. In one pump the price of fuel
was 35 cents agallon and in the second pump the price of fuel was 40 centsagallon. If histotal bill
was $13.05 for which he received atotal of 34 gallons of fuel, how many gallons of each type of fuel
did he receive?

30. Theradiator of an airport passenger bus contains 32 quarts of a mixture which is 80% water
and 20% alcohol. How much pure alcohol must be added to produce a mixture that is 30% alcohol ?
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AREA PROBLEMS

31. Thelength of arectangular runway is 940 feet more than its width. It isdiscovered that the
area of the runway would be the same if the width was decreased by 20 feet and the length was
increased by 500 feet. Find the original dimensions of the runway.

WORD PROBLEMS

32. A man can send 100 coded messagesin aday. A machine can send 700 coded messages a day .
How long would it take both working together to send 1,400 messages?

VERBAL PROBLEMSINVOLVING QUADRATIC EQUATIONS

33. Thelength of one rectangular glider of abiplaneis 35 feet more than its width and the area of
the glider is 200 square feet. Find the dimensions of the glider.

34. A manin freefall will cover adistance, d, according to the formula d=16t2, where t represents
the time, in seconds, heisfalling. How long will it take aman to fall 256 feet?

35. Anairplane flew adistance of 600 miles. On itsreturn trip its speed was increased by 40 m.p.h.
The return flight took 30 minutes less than the original flight. Find the original speed.

RATIO AND PERCENT

36. Air is made up of many gases according to the following composition (rounded off to the given
accuracy): 78.0% nitrogen, 20.94% oxygen, 0.94% argon, 0.03% carbon dioxide, 0.03% hydrogen,
0.0012% neon and 0.0004% helium. Find the amount of each of its constituent gases in 500 cubic
feet of air. (Answer to the nearest hundredth of a cubic foot.)

37. Theratio of fuel to air is the most important single factor in determining the power output of an
engine. Thisratioiscontrolled by the pilot. If there are 17 parts of air to 1 part of gasoline, by
weight:

a. Find the fuel-to-air ratio.

b. Find the percent of air in the mixture. (Answer to the nearest tenth of a percent).

c. In 120 pounds of mixture, find the number of pounds of fuel.
(Answer to the nearest tenth of a pound.)

38. Thefederal excisetax on domestic flight is8%. Find the total cost of a domestic flight where
the cost of the ticket is $135.00.
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INTEREST PROBLEMS

39. In order to raise money to purchase a private plane a man had to borrow $6,300. He was able
to obtain one loan from a bank charging 6% interest. He obtained the balance of the money from a
bank charging 7 1/2% interest. The total amount of interest paid was the same in each bank.

a. How much money did he borrow from each bank?

b. What was the amount of interest paid to each bank?

VERBAL PROBLEMSINVOLVING TWO VARIABLES

40. In order to profitably run a particular flight an airline calculated it would have to receive $9,900
in fares. However, passengers complained that the plane was too crowded. The airline discovered it
could still receive the $9,900 for the flight while reducing the number of passengersit carried by 10,
if it raised itsfare by $9. Find the original number of passengersit carried and the original fare.

41. Anairplane flew back and forth between two cities that are 2,400 miles apart. 1t took 6 hours
on theinitia flight flying against the wind and 4 hours and 54 minutes on the return flight flying with
thewind. Find the rate of the planein still air and the rate of the wind.

PYTHAGOREAN THEOREM

42. Anairplaneison aflight from city A to city C with astopover in city B. The distance from A
to B is 80 miles and the distance from B to C is 150 miles. If the paths between A and B, and B and
C are at right angles, find the distance the airplane would cover on adirect flight from A to C.
PROPORTIONS

43. If 7 airplane flight tickets cost $784.98, find the cost of 9 tickets.

SIMILAR TRIANGLES

44. If avertical rocket 150 feet in height casts a shadow of 40 feet, how high is a nearby building
that casts a shadow of 15 feet?

TRIGONOMETRY PROBLEMS

45. Find the height of aflight control tower if the angle of elevation from a point 50 feet from its
base to the top of the tower is 65 degrees.

46. Anairplaneisflying low over the ocean at an elevation of 3,000 feet. Find the angle of
depression from the airplane to a ship at seathat is 500 feet away from a point directly below the
airplane.
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EVALUATING FORMULAS

47. The formulafor changing from degrees on the Centigrade scale to degrees on the Fahrenheit
scaleis C=5/9 (F-32), where F is the temperature in degrees Fahrenheit, and C is the temperature in
degrees Centigrade. The temperature on the surface of the planet Mercury on the side facing the
sun is believed to be about 430 degrees Centigrade. Express this temperature on the Fahrenehit
scale (to the nearest 10 degrees).

TENTH YEAR MATHEMATICS

1. A pilot flying from New Y ork to Boston must follow the direction
represented by ray YB. The clockwise angle NY B, between a true north ray
from New Y ork and the direction of flight, is called the course of the plane.
Find the angle measure of this angle with a protractor to determine the course
the pilot would follow.

2. A pilot flying from New Y ork to Washington would follow the direction

represented by ray YW. The clockwise angle NYW, asindicated in the N
diagram, would be the course the plane would follow. Use a protractor to

determine his course.

The magnetic compass is used to show the direction of flight. There are 360

degrees in the compass circle. NorthisO degrees. East is 90 degrees. South

1S 180 degrees. West is 270 degrees. Expressthe following directionsin v
degrees of the compass:

3. Northeast 5. Southwest
4. Southeast 6. Northwest

Magnetic forces in the earth and in each aircraft affect the magnetic compass. The difference
between true north and magnetic north is called variation. Compass error caused by magnetic forces
in the aircraft itself is known as deviation. If, for example, apilot desiresto fly atrue course of 90
degreesin an area where the variation is +10 degrees and his compass variation is -5 degrees, he
must fly a compass heading of 95 degreesto achieve his true course, since 90 + 10 - 5= 95.
Determine the magnetic and compass headings for each of the following flights:

True Magnetic Compass
Course Variation Heading Deviation Heading
7. 082 deg -4 degrees +2 degrees
8. 274 deg +9 degrees -5 degrees

9. 350 deg +7 degrees -4 degrees
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CONGRUENT TRIANGLES

An angle of parallax is the change in direction when a star is viewed from two different points. It
may be the angle subtended at the star by the radius of Earth.

Angle of paraliax
Earth

Star

For distant stars a heliocentric parallax isused. Thisisan angle formed by rays from the Sun and
Earth.

Earth

Heliocentric Parallax

Star

Sun

10. If the heliocentric parallax of a star is 2 degrees on September 1, what will it be on March 1, six
month’s later? Assume the orbit of Earth about the Suniscircular.

ALTERNATE-INTERIOR ANGLES OF PARALLEL LINES

Many people claim that Columbus proved that Earth isround. However, a Greek scholar,
Eratosthenes, who lived about 200 B.C., which isamost 1700 years before Columbus, did more
than that. He found the approximate circumference of Earth.

Eratosthenes first selected two places in Egypt to gather hisinformation. One of these placeswas a
well in Syene (now the city of Aswan). The other place was a pyramid in Alexandria. Thewell in
Syene and the pyramid in Alexandria were approximately 500 miles apart. He waited until a certain
day of the year when he knew the Sun was directly overhead because he could see its reflection on
the bottom of the well. On that same day an observer in Alexandria noted the shadow cast by the
pyramid and measured the angle formed by the Sun’ s ray and the pyramid as approximately 7
degrees 12 feet.
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11. Assuming the rays of the Sun are parallel, what was Eratosthenes’ measure of the circumference
of Earth.

TRIGONOMETRY

A sweeping light beam is used with a light source detector to determine the height of clouds directly
above the detector, asillustrated in the diagram.

Clouds

l

I

Light Heam |

A

l

I

1

Light d Light source
Source Detectar

The light beam sweeps from the horizontal (angle x = 0 degrees) to the vertical (angle x = 90
degrees). When the beam illuminates the base of the clouds directly above the detector, the angle x
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isread, and with d, the distance between the light source and the light source detector, known, the
height of the clouds can be computed.

12. If thelight sourceis 1,000 feet from the light source detector and the light beam is reflected
from clouds when angle x = 63 degrees, find the height of the clouds.

13. Find angle x if the clouds are 1,200 feet high and the light source is 900 feet from the light
source detector.

At many United States National Weather Service stations two light sources are used to gain more
reliable data. One light source is 800 feet from the detector and the other light sourceis 1,600 feet
from the detector.

14. If the angle at the 800-foot light source is 51 degrees when a cloud is 1,000 feet high, what is
the angle at the 1,600-foot source?

THE USE OF THE AEROSPACE THEME IN FOREIGN LANGUAGES
FOREIGN LANGUAGES DEPARTMENT
Foreign Language Program Samples of Foreign Language Materials
FOREIGN LANGUAGE PROGRAM

The supersonic jet and swifter forms of worldwide communications have contracted the globe;
conseguently the need to communicate with our neighbors abroad has become al the more
imperative. our international relations are constantly expanding as we endeavor to build and maintain
alliances for securing the peace, to provide technicians and material assistance to underdevel oped
countries, to engage in international cooperation in science, technology and business and to promote
large-scale cultural exchanges of students, teachers, artists, musicians and leaders in many fields. The
importance of acquiring a working knowledge of foreign languages is constantly increasing as our
far-flung activities and our destiny grow more and more intertwined with those of other peoples.

In foreign languages, each student is permitted to work at his own pace. After afirst "“common
cycle,” students are screened and placed into one of the three separate tracks: A "fast" track where
students will be able to cover the year’ swork in threecycles; an "average” track where four cycles
will be needed; and a"slower moving, more conversational” track where students will cover the
year’ swork in six cycles. The rewards of such an arrangement are apparent. Thereisno failure
attitude but rather a moving forward constantly at the student’ s own rate of speed. Successis
guaranteed!

The use of modular scheduling techniques in class programming will provide the time flexibility for a
wider variety of instructional approaches; the teachers and students will be able to engage in skits

and dialogue routines and variations; there will be greater time available for the use of the language
laboratory; and visual aids will become an integral part of classroom activities.
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In all foreign language classes at August Martin High School, the students have the opportunity to
engage in off-campus laboratory work at airport facilities and will be additionally rewarded viafield
trips to the world’ s largest airport where the languages they are studying will "come alive" asthe
youngsters hear and speak with the many people who speak the very languages the Martinites are
learning.

PERSONAL INTERESTS
1. Vocational

In aworld where travel by jet planeisareality, the demand for men and women with training in a
foreign language is ever increasing. There isagrowing need for government employees, diplomatic
and consular representatives, and industrial personnel who are bilingual or who have aworking
knowledge of two or more languages. American-trained skilled workers with a good foreign
language background are always sought by companies involved in business and industrial enterprises
in foreign languages. Thereisaneed for engineers, scientists, teachers, bankers, military men, and
businessmen who can travel and live abroad. To make them more effective in their work, a
knowledge of foreign languages is essential. Thereis every indication, therefore, that opportunities
for employment are greater and more varied for the individual who has mastered a language other
than hisown. Some fields in which a knowledge of foreign languages is advantageous are:

Diplomatic Service

Aerospace Medical Technology
Careers on Operatic and Concert Stage
Import and Export Trade

Passenger Servicing

Foreign Banking

Newspaper and Magazine Editing
Museum Work

Flight Attendant

Teaching of Foreign Languages
Scientific Research

Avionics Publishing

Library Science

Airport Vehicle Technician

Travel and Tourist Agencies
Intelligence and Security Agencies
Tranglating and Interpreting

Bilingual Stenography

Radio Broadcasting

Employment at the United Nations Headquarters or Specialized Agencies

2. Avocationa
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Even when the study of foreign languages is not a requirement for a specific career or job, the ability
to understand and speak it may be an asset to any individual. Many personal interests and leisure
time pursuits are associated with an appreciation of the language, life and customs of the people
whose language is studied. Some avocational activities involving a knowledge of aforeign language
are:

- travel
- speaking the language of the country visited makes the trip more
worthwhile
- reading literature in its original form
- enjoyment of foreign language films, plays, opera, etc.
- listening to foreign language broadcasts
- communicating with visitors from foreign lands - engaging in "Pen Pal" correspondence

AIMS OF FOREIGN LANGUAGE INSTRUCTION
Genera Aims

The general aim of instruction in foreign languages isto develop in pupils the skills needed for
effective communication in the foreign language. A concomitant aim isto develop in pupils an
understanding of the foreign people, of their country and of their culture.

Linguistic Aims

To understand the foreign language when spoken by a native at normal tempo and on atopic within
the pupil’s experience. To speak the foreign language on topics within the pupil’ s experiencewith
sufficient clarity to be understood by a native. To read with direct comprehension material within the
pupil’s experience. To write in the foreign language on topics within the pupil’ s experience.

Cultural Aims

To develop an enlightened understanding of the foreign people through a study of their
contemporary life, their patterns of b