
UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0874248

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Gov't. agencies and their contractors; 
Export Control; 1 Jun 1970. Other requests shall be referred to the Dean of 
Engineering, Air Force Institute of Technology (AFIT-SB), Wright-Patterson 
AFB, Ohio 45433.

PER AFIT ltr, 12 JAN 1971



4
0
8
7
4
2
4
8

 

w: 
'1 w 

AIR UNIVERSITY 

UNITED STATES AIR FORCE >D~D C 

SCHOOL OF ENGINEERING 

WRIOHT-PATTIRSON AIR FORCI RAM, OHIO 

ii«' 
atwc-wpafs-aug •• CM 



iiiiii)iiiiiiiiiiwi|iiiiipiiiiwiiiiiili i!fipiriiipipiiii(iiii|i|iiii|i|iili .... j'/WWWiffl 

; 

THS AIR FORCE ADVANCED EDUCATION 

SYSTEM 

THESIS 

GSA/S)^70-19 Carlton Eugene Thorne 
Major USAF 

Thla document la subject to special export controls 
and each transmittal to foreign governments or foreign 
nationals may be made only wi*.h prior approval of the 
Doan of Engineering, Air Forco Institute of Technology 
(AFIT-SB), Vfrlght-Pattorson APB, Ohio 45433. 

>D”TTQv 



r 
THE 

«ftf 

AIR FORCE ADVANCED EDUCATION 

SYSTEM 

THESIS 

Presented to the Faculty of the School of Engineering 

of the Air Force Institute of Technology 

Air University 

in Partial Fulfillment of the 

Requirements for the Degree of 

Master of Science 

by 

Carlton Eugene Thome, B.A. 

Major USAF 

Graduate Systems Analysis 

June 1970 

This document is subject to special export controls 
and each transmittal to foreign governments or foreign 
nationals may be made only with prior approval of the 
Dean of Engineering, Air Force Institute of Technology 
(AFIT-SE), Wright-Patterson AFB, Ohio 45433. 

I * 



GSA/S*y?0-19 

Preface 

In this report, I have attempted to systematically identify and 

examine the establishment of advanced degree requirements, the sources 

from which advanced degrees axe obtained, and the utilization of these 

hl-value resources as these factors relate to the Air Force advanced 

education system* Hopefully, this effort will provide a framework which 

will enable decision-makers at all echelons in the system to weigh the 

consequences of their actions on the over-all objectives of the system* 

The Air Force advanced education system, as I have delineated it, in¬ 

volves every organizational level of the Air Force. Any attempt to 

investigate such a diffuse and complex system in a limited time is sub¬ 

ject to raise as many questions as it provides answers, but questions 

can be of value also if used as a basis for future research* A selected 

bibliography is included at the conclusion of the report. This bibli¬ 

ography is provided to complement the sources used directly in the 

preparation of the report and to aid future researchers in their 

efforts. 

I wish to acknowledge the co-operation and support given to me by 

the many persons in the Officer Programs Branch and the Education 

Bequirements Board Secretariat at Headquarters United States Air Force 

and at the Air Force Institute of Technology, Special thanks are given 

to Colonel Thomas S. Ford, Director of the Civilian Institutions Pro¬ 

grams, and to Lieutenant Colonel Steve S. Chag of the Officer Programs 

Branch for their encouragement and assistance in this study and to my 

faculty advisors, Major Kenneth E. Brant and Major Bonald J. Quay le, 

for their support and suggestions in the preparation of this report. 
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A dobt of gratitude is owed ray wife, Shirley» for the mny hours 

spent typing the drafts and the final report and for her patience and 

understanding during the course of the research* 

Carlton £• Thome 
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Abstract 

me report systematizes graduate education in the United States 

Air Force and examines all elements of the system as they relate to the 

system objectives. It covers the establishment of advanced degree 

requirements, the sources of graduate degrees, and the utilisation of 

advanced degrees. The report contains the annual production of advanced 

degrees by sources with emphasis on gains and losses during fiscal year 

1969. The factors which affect the retention of officers with advanced 

degrees are examined. A proposed advanced education model is presented 

which will incorporate all sources into the system. 
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r 
THS 

AIR PORCS ADVANCED EDUCATION 

SYSTEM 

!• Introduction 

In order to perform its mission, the United States Air Force must 

possess a highly competent corps of officers. The need for officers 

with advanced academic degrees exists in all areas of the Air Force. 

This need can be attributed to many factors. Among these factors are 

the rapid technological advances in weapon system design and operation 

and the need for Air Force management to keep pace with the scientific 

find technical changes. 

Problem 

To provide the necessary expertise and to allow for full develop¬ 

ment of individual potential requires an advanced education system 

which effectively utilizes its allocation of resources. The problem 

addressed in this research report is to establish a framework from 

which decision-makers at all levels in the system can assess the impact 

of their decisions upon the fulfillment of the system's objectives. To 

provide this framework requires a systematic examination of the advanced 

education system including its objectives, requirements, sources, and 

resources. 

ScoTje 

p 
This thesis is concerned with advanced degree requirements for 

1 

...a 
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II line officers, excluding general officers and officers assigned to the 
€i 

Judge Advocate General, Unless otherwise indicated, all data relates 

to this group of officers. Although the Professional Military Educa¬ 

tion programs of the Air Force are an important part of an individual 

officer's career development plan, this report is limited to the 

advanced education attained through graduate degree programs leading to 

a master's degree or a doctoral degree. This research effort is an in- 

depth analysis of the Air Force advanced education system; but due to 

time limitations, many problem areas that are exposed by the report are 

left for future research. 

Graduate Education at the National Level 

Ärior to an examination of the Air Force advanced education sys¬ 

tem, it is important to place this system in proper perspective by 

looking at advanced education at the National level. 

National Objectives. Former President of the United States 

Lyndon B, Johnson stated the National objectives of education in a 

report to the Congress (Bef 31tXIV-XIX). He stated; 

A fundamental objective of this Nation is to assure 
all Americans full and fair opportunity to develop and 
apply their maximum productive and earning potential. 

Education must provide, as a basic part of its human 
development responsibility, the preparation needed for 
effective participation in our economic life. 

Ne must provide increased opportunity for education at 
the postgraduate level. The increasing complexity of many 
technical and managerial occupations makes education beyond 
college essential. Moreover, to foster the leadership 
resources of the Nation, we must augment the supply of qual¬ 
ified teachers and stimulate the creative talent of our man¬ 
agers, scientists, engineers, educators, and other strategic 
professional personnel. 

As the Nation's largest single employer of manpower, 

2 



c>, a/s ::/70-19 

the Föderal Govommont ohould cot on example of effective 
nanpoi.'or dovolopmont and utiliaatlon. 

In 1963 Federal aid to higher education amounted to y4 billion, 

rroaldont Nixon's Budoot for 1970 provide# over $5 billion for higher 

education (Hof 341666-667). 

Educational objectives of the Department of Defence are designed 

to assist an individual toward1 

1. More effective Job performance. 

2. Personal development. 

3. Continuing former educational pursuits while in the service. 

4. Preparation for continuation of education after armed forces 

duty is completed. 

5. Increasing his value in the National manpower pool (Ref 7il.2). 

V/ithin the Department of Defense, the primary responsibility for 

education and training rests with the Assistant Secretary of Defense 

for Manpower. Other assistant secreteadas have customarily assumed 

responsibility for specific programs within their area of interest 

provided coordination is maintained with the Assistant Secretary of 

Defense for Manpower (Ref 23»36-37). 

The Joint Chiefs of Staff have established a broad policy for 

identification and review of advanced degree requirements. Each ser¬ 

vice is given the responsibility of determining its own requirements 

in the various academic areas (¡¡of 23(50-51). 

National Production. Thero has been a large increase in earned 

degrees during the past ten years in the United States. Master's 

degrees and doctor's degrees have Increased by over 100 percent. The 

past rate of growth is expected to continue during the next ten years. 

3 
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See Appendix A for the past and projected production of advanced decree® 

in tho United States, These figures are shown graphically in Fig. 1. 

The Department of Health, Education, and Welfare in arriving at pro¬ 

jections for tho seventies assumed the relationship between collego-ago 

population and degrees granted that existed in the past would continue. 

The trend for more baccalaureate holders to pursue an advanced degree 

is expected to continue (Ref 66:25-31). 

Master’s degrees earned in the natural sciences are expected to 

rise to one-third of all masters awarded in 1977-1976. The current 

percentage is one-fourth. Doctorates earned in the natural sciences 

are predicted to rise from 50 percent to 55 percent of all doctor's 

degrees earned. Percentages of degrees earned by women are predicted 

to remain at current levels of percent of the master's degrees and 

12 percent of the doctor's degrees (Ref 66:26-27), 

Air Force Advanced Education System 

The advanced education system of the Air Force involves the inter¬ 

actions of many organizations operating at all levels of the Air Force. 

A graphical model of the system is contained in Fig. 2. Tho verbal 

model will be brief by design since the purpose of this chapter is to 

delimit the system, to identify the major components, and to delineate 

the objectives of the system. 

Present Air Force advanced degree needs are identified by specific 

manning document positions to Headquarters United States Air Forco 

(Hq. USAF). In the validation process, a forecast is made of future 

needs. From the inventory of Air Force officers with advanced degrees, 

assignments axe made by the Military Personnel Center to satisfy posl- 

5 
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tlon needs. The Officer ^rosaao Srueh at Hq.. U3AF identifies educa^ 

tional roquixesonts based on present defieisneies and future needs. 

Those reqxiixeoonts are the basis for developasnt of progtaas to steet 

the systea objectives. Zopleoentation of Air Force prograos is the 

prioo responsibility of the Air Force Institute of Technology. Other 

sources for advajtced degrees include Sdueatlon Services, Officer 

Training School, and the Beserve Officer Training Corps Educational 

Delay prograa. Retentloa of highly educated officers is of special 

Interest since educational xequixaaents are directly related to the 

ability of the Air Force to keep officers uitb advanced degrees for a 

full career.

Ob.joctives

The objectives of the Air Force advanced education system are two* 

fold. Simply stated they aret

1. To identify and to satiafy apeeifie Air Force naeds for 

officers possessing advanced degrees.

2, To provide an integral part of an officer's career develop

ment plan.

The Air Force recognlsea the need for maintenance of a high level 

of ooiqietextte by Air Force officers. This requirement ms responsible 

for the establishment of a baccalaureate degree as a nl/nimun educational 

prcroqulslto for coaolssionlnc of now officers. The necessity for a 

highly compatent corps of officers is attributed to rapid advances in 

human loiowledge and an increasingly cosplex operational environisont.

It is recognised that some duty positions require the incumbent to 

possess a level of formal education at the master's or doctorate degree
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fi> iovel (.lof 15* l)» 

Air Forco Manual 36-23 has as its central thcne the essentiality 

of individual officer career development toward attaining maximum 

offectivoness in performance of current and future Air Force missions. 

There are eight formal prograj.is that naia) up the total officer career 

development plan. These programs developed by 1¾. USA? are Accessions, 

Skill Training, Professional Military Education, Advanced Degree, Force 

Distribution and Retraining, Rated Force, Promotions, and the Total 

Force and Financial programs. To attain maximum effectiveness, the Air 

. Force lias assumed the obligation of developing and exploiting fully 

each officer's Intellectual potential and personal qualities (Ref 6:1.1- 

1.3)* It is Air Force policy that career officers will be given prior¬ 

ity in developing their potential (Ref 10:1). 

Explanation of Terms 

Gareer Develo-oment. The officer career development program 

directive defines career development as: 

The orderly growth and improvement of each officer's 
potential to meet professional and personal career objec¬ 
tives. This is accomplished by integrating his capabili¬ 
ties, needs, interests, and aptitudes into a j^lanned, 
systematic program of training and development that is 
geared to meet Air Force requirements (Ref 10:2). 

Doctor's Degree. The highest academic degree conferred for study 

at the graduate level is the doctor's degree (Ref 35s160). This degree 

normally requires at least three years of graduate study. There are 

two typos of doctor's degrees, the practitioner or professional and 

tho research. Practitioner or professional degrees are granted in 

medicine, dental, veterinary, and pharmacy. These degrees do not 

involve original research and are classified as first professional 

8 
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düjrocG by tho United State g Office of Education. lío gc arc h doctoral 

decrees usually require a dissertation which is designed to contribute 

to tho existing state of tho art. The Doctor of Education Degree is 

sonotinos considered to be a professional degree, but it does require 

a dissertation, hosearch doctoral degrees conferred by ten or nore 

institutions in the United States include the Doctor of Philosophy, 

Doctor of Jurisprudence, and Doctor 'of Business Administration 

(lief 32:26-23). 

The doctor's degree was first conferred in the middle of the 

twelfth century. It was first used by faculties of theology, law, and 

medicino i but during the nineteenth century, the Doctor of Philosophy 

had become the highest degree for all academic scholarship in German 

universities (Ref 71:165-166). The Doctor of Philosophy was first 

conferred in the United States at Yale University in 1861 to three men 

(Ref 32:2?). 

Graduate Study. Graduate study is formal study beyond the baccar- 

laureate or first professional level. Graduate study is usually pursued 

for the purpose of obtaining an advanced degree. It is also ¡mown as 

postgraduate study (Ref 35*531-532). 

Line Officer. An officer engaged in operational duties is referred 

to as a line officer (Ref 37*301). 

raster's Decree. The master's degree is an academic degree granted 

for completion of a graduate level course of study. The master's degree 

ranks above tho bachelor's degree and below the doctor's degree 

(Ref 35:100). It is given for a wide range of work which varies from 

one year to as much as three years. Standards vary between institutions 

and sometimos within a single department. In many fields, the master's 

9 
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dasrea Is a teralaal degree | while In other fields, it Is gained in the 

course of obtaining a doctoral dogteo (?«f 24*136).

The raster's degree originatod in the Kiddle Ages and ranixd along 

with the doctor's degree. It was the highest degree granted in ry.gia^.^ 

until after 7orld War I (Sef 7I1I66}. The present fora of the nastor's 

. degree v/as initiated by Harvard University in 1359. Bcior to that tico, 

the naster'a degree ms conferred almost aatoaatlcally on baccalaureate 

graduates who were engaged in literary or professional pursuits 

(itef 32*25-26).

Professional Military Sdueation. Professional I!llltary 

prepares officers for higher eossaand and etaff responsibilities. This 

education deals with the theoretical and applied ]cnowledge of tne pro

fession of sms (Bef 1?*1).
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II. Advanced Det^rce Requirements 

There have been five distinct periods in the history of Air Force 

advanced degree requirements. The present system with its Education 

Requirements Board and career area panels relies heavily on the quarter¬ 

ly position surveys. A key factor in the reporting of advanced degree 

requirements is the identification of academic qualifications required 

by the positions. 

Fast Systems 

Prior to 1959. Since the Air Force first became a separate ser¬ 

vice, educational requirements have been the concern of many working 

groups and committees, A detailed history of this early development is 

contained in a research paper by A. T. Reid (Ref 64i3-18), Although 

there was discontinuity in those early efforts, much of the basic 

research and organizational structuring was accomplished. It is signif¬ 

icant to note that requirements were stated as percentages of Air Force 

Specialty Code authorizations since this methodology was to bo carried 

over to later systems. 

1959-1965. In 1959 the first Education Requirements Board was 

ontablinhocl at Hoadquartorn Air JnLvornity. •»•ho uoard wa:> chaired by 

a general officer and membership consisted of eight officers represent¬ 

ing the Air Force Academy, Hq. USAF, and the major air commands. The 

Board was assisted by a permanent secretariat and I3 panels of officers. 

The panels were charged with the specific responsibility of determining 
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advanced degree requirements ln terms of percentages for each .‘dr Force 

Specialty Code by level of degree and academic specialty. This first 

.education Kequircmonts Board was discontinued in I965. Seasons for its 

failure to survive were attributed to the belief by the commands that 

the Board was an Air University board and that the advanced degree 

requirements as determined by the Board were unrealistic ( hex' 5^)« 

In fiscal year 1962, the stated requirements for advanced degrees 

were 14,009 (Ref 22t2-3). Fiscal year I963 needs were approximately 

17*290. A breakdown by academic areas of the I963 requirements is 

shown in Table I. Requirements for advanced degrees that were estab¬ 

lished by the original Education Requirements Board have no value for 

present statistical analysis due to the changes in methodology employed 

in computing the requirements. It will be shown later in this report 

that these requirements are considerably larger than later requirements 

that were determined by position surveys. 

1965-1967. With the elimination of the Education Requirements 

Board in I965* responsibility for determining advanced degree needs was 

assumed by the Education Plans Branch, Plans and Analysis Division, 

Directorate of Personnel Planning at Hq. USAF. The basis for the grad¬ 

uate degree requirements during the years I965 through I967 was the 

annual position survey of all officer manning document positions. The 

initial survey for fiscal year I965 resulted in a total requirement for 

11,350>advanced degrees. In fiscal year I966, commands were instructed 

by Hq. USAF to report only those requirements which were considered to 

be vitally essential (Ref 54). As a result of the more restrictive 

instructions, the advanced degree requirements established by that sur¬ 

vey were 7,763 (Ref 23t53). 

* 

12 
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ïablo I 

Advanced ûcfjreo Requirements 

1963 

Area of Study Masters Doctors 

Sciencc/ln^ineering 
Physical/Biology Sciences 23^0 260 
Engineering 4550 2Ó0 
Mathematics 130 * 

Bus, Admin,/Management 7540 I30 
Social Sciences 910 I30 
Human,/Art/Education 910 I30 

Total (approximate) I638O 910 

* Less than .15¾ 

(Proa Ref 56:85-39) 

13 
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Table II 

Advanced Degree Requirements 

As of 30 June 1968 

Area of Study Masters 

Interarea Specialization 203 

Admin,, Management 4,564 

Arts, Human,, Educ, 419 

Biology, Agri. Science 22 

Engineering 3,624 

Mathematics 248 

Physical Science 1»2?3 

Social Science 476 

Total 10,834 

Doctors 

11 
7? 

70 

11 
294 

¿3 
249 

115 

880 

(Fron lief 28) 

As of 30 June I969 

Area of Study Masters Doctors 

Interarea Specialization 
Admin., Management 

Arts, Human,, Educ, 

Biology, Agri. Science 

Engineering 

Mathematics 

Physical Science 

Social Science 

Total 

205 

4,577 ?9 

391 of 

20 II 
3»035 3I0 
235 68 

2,179 294 

46? 132 

11,709 99Ó 

(From Kef 29) 

14 
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1^67-19-)9. Tho najor chanco that occurred in the system during 

the period fron I967 to I969 was tho method by which commands reported 

*oncir advanced decree require no nts, Tho annual survey was replaced by 

a x'oviow of positions, by career field, on a two year cycle. The 

schedule of position reviews is contained in Appendix 3. Position sur¬ 

vey reports wore due at tho Military Personnel Center on the last day 

of the quarter bains reviewed. Consolidated reports were forwarded to 

tho director of Personnel Planning at Kq. USAF for validation and use 

in the development of advanced degree programs for the Air Force Insti¬ 

tute of Tocino logy (lief 15? 1-3)» Graduate degree requirements as of 

30 June 1963 were 11,714 (fíef 28). As of 30 June I969» the advanced 

degree requirements were 12,705 (Ref 29). See Table IX for requirements 

by academic area of study and degree level. 

Peesent System 

An Air Force Education Requirements Board was established in I969. 

The Board has tho responsibility for identifying the advanced degree 

needs of the ¿Ur Force and providing for the full career development of 

the Air Force officer. The Board is composed of the Director of Person¬ 

nel Planning as chairman and at least eight members appointed by the 

Chief of Staff. A panel of specialists from each career area meets 

once every two years. During the panel meeting, they validate current 

need:: based on tho position review of their career utilisation field 

and nahe a five yoar projection of advanced degree needs. Tho panel 

meetings are hold in the quarter following the position surveys 

(Ref 17:1-2), It is expected that each panel will meet for approxi¬ 

mately two weeks. The ¡education Requirements Board is to meet five 

15 
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times a year for one day each time. Four of the meetings will be to 

review panel reports and one meeting to review future oriented concepts 

(Kef 54). 

The comptroller career field panel is the only one that has mot 

and submitted a report to the Joard under the new system. .Jesuits 

indicate few cljangeo made in the requirements established by the major 

air commands. The five year forecast of needs was essentially the same 

as present requirements. The panel felt that the requirements for 

advanced degrees would increase but that those increases would be 

counterbalanced by reductions in manpower (def 49). 

A permanent staff administers the Air Force Education Requirements 

Board affairs. This staff is primarily responsible for providin~ 

guidance and assistance to the Board and to the panels and to nonixer 

the position surveys. A systems analyst position was originally author- 

iZ0d> cn Pemanent staff. This position would have been responsible 

for application of analytical techniques in determining requirements, 

forecasting future requirements, and maximum quantification of the 

system (def 1?i2-3). This position represented the most significant 

difference between the earlier 3ducation requirements Board ana the 

present Board. It is not authorised under the present manning. ïne 

permanent staff is presently authorized two military and two civilians. 

One of the civilian positions is a secretarial position, and the incum¬ 

bent oí the other civil service position is primarily engaged in duties 

related to the Professional Military Sducation programs. 

Position Evaluation 

ih© position evaluations conducted by the major air commands are 
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the vxisic determinant of advanced degree requirements. Results of 

these evaluations are transmitted to Hq. Ü3AF on standard 80-colu.nn 

data automation cards. Justification for establishment of an advanced 

degree requirement is contained in column 80 (Ref 4«7.13). The number 

punched into this space matches a decision criterion contained in 

Appendix J. 

.vithin Air Force Regulation 53-7 is contained the following guid¬ 

ance for position evaluations 

Kany intangible factors, some largely subjective, will 
influence the commander's decision that incumbents in specif¬ 
ic positions must have advanced degrees. However, to assure 
that the Air Force obtains the necessary competence with its 
available personnel and funds, his decision should be as ob¬ 
jective as possible. 

The HAF ?20? report identifies authorized manning- 
document positions that clearly need an increased competence 
normally obtainable only by an officer educated at the mas¬ 
ters or doctoral degree level. 

Examine each position within the framework of the mis¬ 
sion, organisation, functions, and responsibilities of the 
activity to which it is assigned. Use considered judgement 
ir. each instance to determine the level of education incum¬ 
bent will need to meet the professional and technical stand¬ 
ards established by the activity. If several officer posi¬ 
tions of similar grade and AFSG are authorized, all may not 
require the same degree level or academic specialty. A 
mixture of educational levels and specialty training nay be 
required (Ref 15i1-2). 

Air University has supplemented the Air Force directive (Ref 14). 

That command has directed that all authorized officer positions will be 

reviewed annually, a'aon new doctorate requirement must bo documented 

on a modified Air Force form, and the concise job description contained 

on that form is used by an Air University working group to validate the 

requirement, nach Air University activity has been directed to appoint 

a monitor for the advanced degree requirements program. 

1? 
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Identification far Acadoiaie S^xiclaity

Tho aoadoaic qualifications of an officer axe eontalnsd in a four 

dir^it code. The four di£;its denote that
!• Azoa of study.
2. (lajor acadeaie field. •«
3* Specialisation. ^
4. Suhapecialiaation.
The areas of study are nine sroupings of closely zelated fields 

plua an interazea specialisation uhlph contains acadenic specializa

tions related to two or aoce of the gsaezal areas of study. Susdivision 

of the area of study is far aajor acadealc field. This indicates eoaple- 

tion of at least IB aeasster hours in the particular aajor acadenic 

field. Specialisation la a sahdlvision of the sajor acadenic field and 

la axerded for eoi^Latlon of three related courses. a»pulsion is an 

exaaple of apaclallsatioo in the mjas acadenic field of aeronautical 

en^iseexlns. Usually specialization is the closest identifier of sca- 

daaie aohieveaenti however* the fourth digit of the code say oe used to 

denote a group of courses or on-the-joa experiences :rfaica relate to a 

apeelalization (l?ef 5>l-*2). Areas af- studj', najor acadenic fields, ard. 

associated eodes are ahoim in Table HI. The aedical and lai/ areas of 

study are ooitted since these areas are cot of interest in this report. 

Tha eosplata listing of spaeialisatlons and subspociaUzatlons in con^ 

tainad.iB AFU 300-4 (Uaf 8).

ABadanic quallflcations nseessary for those positions requiring 

a saster's dageee or doctor's degxee are txansaitted to Hq. USA? far the 

sajor air eeasands threuch nsa of tha first thrae digits of the acadenic 

coda (aaf 4t7.13).
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Tabla XU

Air Force Areas of Study 

and I-ia;}or Acadaole Fields

Area of Study

Intorarea Specializations

Administration, I'iciaseaent, 
and iilitaty Science

Arts, Miaanities, and Education

Bioloslcal and A^cultural 
Sciences

Engineering

Code

0

1

A

3

2

A

3

C

D

V 3 

? 

G 

H

3

A

3

A

3

2

ISajor Aeadeiaic Fields

Business Adninistratlon and/or 
Kanagenent

Kilitaxy Science

Cbaplalney and Bastoral Care 

Education

Fine and Applied Arts 

Foreign Languages 

liuoanities

T-arigiiaj-^ and CoBQunicative Arts

Philosophy

Baligion

Biology

Agriculture

Aeronautical

Aerospace x

Agricultural
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4* 

ríathecatlcs 

Table III—Continued 

D Architectural 

E Astronautical 

? Ceramic 

G Chemical 

H Civil 

'1 Electrical 

J Encinaorin^ General 

K Engineerinj Sciencoc 

L Industrial 

E ¡Mechanical 

N Metallurgical 

' 0 Mining and Petroleum 

? Naval Architecture 

Q Nuclear 

?4 Safety 

5 Space Physics 

T Systeas 

U Textile 

6 

A Algebra 

3 dialysis and ¡Functional 
Analysis 

C Geometry 

3 Logic and Foundations 

3 Mathematics of Mesource Jse 

? Nuraber Theory 

« 

20 



770-19

I'lij-slcal jcienceo

Social Scianeos

Tabic III—Continuod 

G »u3acrieal I-bthods and 
Conputations

K Krabablllty

1 Statistics

j Topology

8

A Astronoay

3 Carto^praphlo Selmeas

a ChoBlstzy

0 Sarth Sclaaeaa

2 l^dxosphozlo SeUneas

7 IJataorolosr

C Ibotogiapbio Soiaaoaa

H Pfaysies

9

A Anthropology

B BoonoBlos

C Goograpfcor

D laatOKy

2 Political Seiaaoa

7 Paychology

C Public Adainistxation

H Sociology

(Froa Baf 8i22.107-22.1^)
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In eddltim to its use in natching ze^uixeaents and zesouzcos tj/ 

the Air Force ld.litazy fezsonnol Center, the acadeaio code serves 

a:iothor inportont function. The ccadenic ciodo is used hy the <1ir Force 

Transcript Itopositozy to identify to the Air Force Institute of Technol

ogy Selection 3oazd thoso officers acadesically qualified for specific 

advanced degree pro{p»cs (Haf 53)« An individual's acadcsic code con

tained in his UnifozB Officer Peeozd and the code assigned ty the 

Transcript lispositozy do not necessarily agzoa. Codes contained in tbs 

Unifora Officer Peeord aze aaaigied hy the individual's local personnel 

office. The cede naintainad hy the Tzanaozlpt Bapoaitoey is assigned 

to the individual hy Bepositocy pazsoonal whan tzaaaeripts ere zeceivod. 

The Unifora Cffieer Baeord oontalna iaforaation for tvo levels of aca.- 

dazdo aehlaveaant. If, for ezaagOe, an offleer has a heohalor's dagzoe 

and a naster'a dagZM, the Bacozd will contain an aeadeaic code for 

each level. Fig. 3 ia an avai>le of the Uhifora Otfiear Bacozd aeadeaic 

infazaation in coded foza and ia elaar text. The ability of the Unifora 

Cffieer Bacord to zellaUy zefleot the acadeaie guallfloatiana of an 

offioer ia quaatlooaUe. Zh a zeadon aaapla of 100 officazs with 

naater'a degcaea, the Utaiferm Officer Bacozd acadanic eodea diffazed 

fxoa the Taaaaezipt Bapoaitory eedas ia 26 iaatancaa. Azeas of atudy 

and major acad—ie fields were eompazed, wtiila dlffezsneea in speciali

sations and subepaoiallsatioBs were ignored. U tte Tzanaozlpt Peposi- 

tozy cedes aze aasimied to be aoeurate, thea^a 0.95 cor-idence interval 

for the actual pzoporticn of ineozzset acadoBlc codoa oontalred in the 

Uhifera Offlear Baeezda is 15.4 pazeeat to 35*^ pozeant. The coi^uta*- 

tioa of the eeafidsBee iatazvsl ia ooataiaad ia Appendix 0.

The aesdsslo eedes of 22 offieezs wezo obtained fZca a >a.litary

u
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^5lo4l23ji ;.TIS 3

ii33 ACAD-3-TJ3-Lt:V3L **sacH 

£3C y;i-:C?E'l'-AaAD-I£JV^ **7i^

23D HICii-.CAD-S?32 **3y3?ii::-3 ia;.’GE.'323r:G 

3J3S ;3t:3-agad-::duc-lvl-higk **issi2S2rr e(st

33? HIGK-3aJG-SC»30L ** APIT SB

SBH 2:rD-KKia-3DUC-ISVSL **3A2H

33J 2liG-HIGl{-AGA3-SPSC **ASTBOiJAUTiaAL Bl«aiHBBBZlK2

33I{ :iD7HD-ACAD-3DUC-LVL>2N0 **M[L SVC ACA^

233 2N3-HZG»-SI>UC-SCH00L **USA?A CQU)

Coded Farm

4616412SJJ OHI-a:i NHS B

33C **?;*

S3D

333 **a 

SB? ** A?ir S3

sb:-: **k
S3J **43yy 

33X **A

23L **asA?A COLO

?lsuxe 3 Bxanple of Uaifom Officer Becord Bducatlon Data

23
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Pcrsonnol Center Foster of USAS’ Officer^ (Hef 30). All 22 officers 

’•rcrc Graduates of the Air Force Institute of Technology School of 

Engineering. Graduate Systems Analysis program. The 21 month master's 

¿egreo program completed by these officers was essentially the same. 

Coursework consisted of approximately 24 hours of mathematics and sta¬ 

tistics, 12 hours of economic analysis, 13 hours of operations research, 

7 hours of management, a formal thesis, and 15 hours of electives from 

the above areas. Eight of the officers were assigned the first code 

from Table IV. Two officers had code number two, and six officers had 

codes corresponding to number three from Table IV. Of the remaining 

officers, three were systems engineering, two in mathematics, and one 

in pnysics. Five of the graduates wore not shown as having a master's 

degree. 

The Uniform Officer Record academic codes of 1? officers currently 

enrolled in the Graduate Systems Analysis program were obtained. Thir¬ 

teen of the officers were shown to bo enrolled in a graduate systems 

engineering program (Code four, Table IV). Four of the students had 

codes that matched code number three. 

Systems analysis was assigned the third code from Table IV until 

recently by the Transcript Repository. As a result of discussions with 

this author, the Repository is now coding systems analysis under the 

intorarea specialization area of study with a systems analysis special¬ 

isation (Code one, Table IV). 

An academic field closely related to systems analysis is operations 

research. There are six possible codes for operations research involv¬ 

ing *-Vo dxxferont aro-.s of study. To summarise, operations research 

24 
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?abls IV

.\csi^lc:^ Jodos and (jaallfleatioM hzm\ffmA to 

:3^'stons Analysis QroduatM and Stoteats

i:o. 1 Coda - OIJY
Area of study - latoxaxaa speeiallsatlosiu 

: jijor acadoBic fiold - No furthor Taoafcdowu 

Specialisation. • SysteoB analysis. 
Sutepeeialisation - IIo ftotber tosaWLcun.

e

l!o. 2 Coda - Un

Azoa of study - Susiness adidnistaatilciVnsnsesasnt/ 
■mtazy seieneo.

iiajoa: aoadsaie field - I4ansgeoent.
Speolallsation - 2?e ftorthsr teeafedoim.
Sulspeel allsatian • Vo farthoar toesfcdoim.

Ke. 3 Code - 1A2C
Area of study - aaslnsss adslnlstaattion/MneiMwnt/ 

anitaiy soieaoe.

rajor acadenio field - HMtsgeaent.

Specialisation - Logistics sanageaent.

Subspocialiaation - Systeas analysis.

?:o. k Code - ^»TYY

Aroa of study - Sngineezlsg.

Kajor acadenio field > Systems enclneeslag. 

Specialisation - No further teeakdowu 

Sulspeo lali sation - No further TisoeWosn.
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1« A specialisation of systems engineering. 

2. A specialization of mathematics of resource use. 

3. A specialization of the interarea specialization area of study. 

4. A subspocialization of the industrial management specialization 

in the aanagenent acadenic field. 

5. A subspecialization of operational analysis specialization in 

the major acadenic field of industrial engineering. 

6. A sul* socialisation of physics (Bef 8i22.4-22.106). 

To illustrate how it is possible for two officers with Identical 

degrees to have different academic codes reflected on their Uniform 

Officer Bscords, the data processing academic field is examined. 21ec- 

tronic data processing is defined by AFM 30OJf as "a study of the method 

of obtaining information from a mass of numerical and alphabetic data 

means o£ processing ths data through electronmagnetic computer 

devices" (Bsf 8*22.31). Ths manual similarly defines automated data 

processing systems as "a study of the methods of obtaining meaningful 

information from a mass of numerical or alphabetic data, by means of 

processing the data through electronic computers and mechanical devices" 

(Bsf 8*22.10). Other topical titles with related definitions in the 

"»"»■i include» 

1. Electronic computation. 

2. Applications of data processing. 

3» Computer theory. 

4. Data processing. 

5» Data prooessing in operations research. 

4s Digital computers, coding, and programming. 

7* Digital computer, logic, and design. 

4 
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ô. Digital data systons (âof 8i22.4-22.106). 

The academic codes were different for each of the titles resulting in 

13 possible codes. The areas of study included business administration/ 

management/military science, engineering, mathematics, and medical. In 

all cases data processing was classified as a specialisation or a 

subspecialisation. 

There is not a unique system of classifying academic specialties. 

The American Council on Education in reporting data on higher education 

uses a mere abbreviated system than the Air Force (äef 2019186-9137). 

The United States Department of Health, Education, and Welfare uses the 

following two broad classifications i 

1. Natural sciences and related professions. 

2. Social science, humanities, and related professions. 

Fields of study are then listed under the two categories (Ref 66136-40). 

These two Glassification systems are shown in Appendix E and Appendix F. 

The Importance of the academic coding system cannot be over 

stressed. It must as a minimum accomplish the followingi 

1. Accurately describe the academic qualifications necessary for 

those positions requiring advanced degrees. 

2. Minimize the interpretation of college transcripts required by 

personnel in the central base personnel offices. 

3. Insure standardization in depicting an officer's academic 

qualifications. 

27 
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III. Sources of Advanced Degrees 

The advanced education system depends upon the Air Force Institute 

of Technology to satisfy specific graduate degree requirements of the 

Air Force. This source accounts for over half of the total input of 

advanced degrees Into the system while Education Services, Educational 

Delays, and the Officer Training School contribute the remaining 

degrees. The outputs according to numbers and types from each of the 

sources will be explored in this chapter. 

Air Force Institute of Technology 

The Air Force Institute of Technology mission is to provide educa¬ 

tion and training to meet Air Force requirements (Ref l6il). To accom¬ 

plish this mission, the Institute has established varied programs. 

This report will examine the outputs from those programs which contrib¬ 

ute to the Air Force Inventory of advanced decrees. 

Civilian Institutions Program. The Civilian Institutions Directo¬ 

rate is the largest single source for advanced degrees. There axe 

approximately 114 Institutions currently utilised by the Directorate 

for off loor programs (Ref 261I5-I7). The enrollment In advanced degree 

programs as of 31 December I969 was 1,569. Of these, there were 1,189 

seeking master’s degrees and 38O In doctoral degree programs. Enroll¬ 

ment in specific programs and areas of study is shown in Table V. 

Advanced degrees obtained through the Civilian Institutions 

programs have steadily increased In recent years. Fiscal year I969 was 

28 
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Table V 

Enrollaont 

In Civilian Institutions Progress 

As of 31 Deoeaber 1969 

Air Force Academy Instructors 

Arts/Social Science 

Blology/Fhysical Sciences 

Engineering 

Management 

A?IT Instructors 

Air University Instructors 

Other 

Fellowships/Scholarships 

Total 

Masters Doctors Total 

61 59 120 

105 13 LLB 

2½ 53 295 

329 138 46? 

380 38 418 

0 31 31 

7 29 36 

5 5 10 

60 14 74 

1189 380 1569 

(flras Bef 261L-IO) 
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Tabu n 

Advancod Ocgraae 

Obtalnad from Civilian Institutions Programa 

Air Foro# Aoadsay Instruotors 

Arts/tfooial Sc is nos 

iloIo«y/Physioal Solano## 

£ngin##rinc 

APIT/AU Instruo tors 

Folloiialiips/SoholaralULps 

Ninutaaan IMuoation 

Total Matan 

Total Ooot«n 

Total 

Hast#n 

¡doctors 

Mut#rs 

Doctors 

Nsstars 

Doctors 

Kastors 

Doctors 

Mastsrs 

Doc ton 

Kasten 

Doctors 

Nsst#n 

Doe ton 

Hasten 

CX65 Cy66 

2? 35 

20 

41 

5 

141 142 

20 23 

356 187 

20 37 

246 373 

3 3 

21 

813 804 

69 102 

882 906 

CY65 (From 
CYÓ6 (From 
CY67 (From 
FY69 (From 

CYÓ7 FY69 

36 26 

24 

46 

6 

23 

70 

9 

15 

64 

5 

133 119 

33 10 

14? 377 

22 25 

203 412 

1 3 

5 

34 

5 

234 

4 

5 

56 

2 

19 

857 1077 

98 65 

955 1142 

Hof 53139] 
Rof 59:40 
flof 6O156 
Ref 6li42; 
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the first year that the number of degrees In exeas of study covered by 

this report exceeded 1,000 degrees* Table VI shows the annual produc¬ 

tion of degrees* Prior to fiscal year 1969» production summaries were 

computed on a calendar year basisi therefore, production during the 

period 1 January 1963 through 30 June 1968 is not shown. The table does 

portray the composition of the yearly outputs by area of study and 

special programs* 

School of Engineering* The Air Force Institute of Technology 

School of Engineering became an accredited institution to grant master's 

degrees on 1 April I960 by the North Central Association of Colleges 

and Secondary Schools (Ref 3«8). All graduate programs are from the 

engineering area of study with the exception of the systems analysis 

and systems management programs. The yearly production of master's 

degrees from the School of Engineering is shown in Table VII* 

School of Systems and Logistics. The School of Systems and 

Logistics was accredited by the North Central Association of Colleges 

and Secondary Schools on 20 March I963 to grant graduate degrees 

(Ref 67:23). Th« yearly quota of students has been set at 120 

(Ref 68:18-19)* The output from this source is shown in Table VÏI* 

Education Services 

The Education Services program provides academic opportunities 

for all Air Force members. It spans the range of studies from elemen¬ 

tary education through graduate study. All Education Services programs 

are subject to the availability of funds, personnel, facilities, and 

changing priorities of emphasis* The objectives oí the program are 

to provide opportunities for learning throughout an Air Force member's 

career and to provide the required educational background to meet 

31 
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Table VII 

Advanced Degrees 

Obtained Fron Resident Programs 

School of Engineering 

Year Masters Doctors 

Calendar Year 19Ô3 
Calendar Year 1964 
Calendar Year I965 
Calendar Year I966 
Calendar Year I967 
Calendar Year I968 
Fiscal Year I969 

1½ 
209 
216 
185 * 
151 
168 
254 ** 4 

School of Systems and Logistics 

Year Masters 

Calendar Year I963 38 
Calendar Year 1964 44 
Calendar Year I965 48 
Calendar Year I966 52 
Calendar Year 1967 115 
Calendar Year I968 99 
Fiscal Year 1969 99 **• 

* Includes 57 Minuteaaa Education graduates. 

«* Includes 37 of the calendar year 1966 graduates. 

*** Calendar year 1968 and fiscal year 1969 reflect the 
sue graduates sines graduation occurred in August 1966. IFron Itof 38il4) 

From lief 56(39! 
Fron Ref 99ioO 
iron Ref 60(36' 
Fron Ref 61(½ 

'Fron inf 39(14-15) 
Fron M 67i23) 

i iPircMi 0,1/1 liÄJ 
■.Fro« lief 40.,») 
.Free Jtef 41(135) 
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Air Force and National objectives (fief

The nasnlti«ie of the program can be seen from the I969 partlclpa- 

tlon in tho college level programs. College course enrollment for 

officers was 33,12^f| while fcr enlisted men, the total was 133t762. 

Funds expended by tne Air Force Sducation Services were more than $5 

million In 1969. Host of the money was spent on college coirses 

(Ref 33iU). Officers trtio take off-duty college courses must have two 

years active duty remaining at the coi^Uon of the course or incur a 

two year commitment. Snllsted men do not Incur a service obllgatloiu 

Service members have the option of receiving three-fourths tuition 

assistance from Air Force funds, or they nay elect to use Veterans 

Administration benefits. An Bdueatlon Services teefanlclaa with 12 

years experience noted that tl» trend has been toward preparation for 

civilian occupations rather than for service requirements (Bsf 48).

There were 722 graduate degrees earned bgr Sducation Services 

participants In fiscal year I969. Of these, 644 masters and 8 docto3> 

ates were earned by Air Force officers. Courses of atudy offered at 

each base are subject to the Interest of the participants and availa

bility from local colleges (Bef 50).

A survey of aU officers with advanced degrees In I966 suggested 

that officers who obtained graduate degrees at their own expense or 

with wiMim Air Force support were not being utilised (Pisf 23>60). 

Sducation Services officers are not aware of Air Force advanced degree 

requirements under the present system. A proposal la currently being 

staffed at Hq. USAF which would provide BducaUon Services with piro- 

gtamalng documents of advanced degree requirements. These dociuaents 

would be used as guidance In estabUahlng new programs. The proposal
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would also defer pemanent ohancgs of station (KS) aoves for officers 

nearlns (pnduate degree coapletion through the Bducaticn Services 

prograa (Ref

Table VIII shows the area of study and the major academic field of 

142 master’s degrews earned through off-duty or Bootstrap study by Air 

Force officers during fiscal year 1969, Data for off-duty and Bootstrap 

degroes was tafcen from AP forms 245 received the Air Force Transcript 

Repository from Education Services Officers throughout the world. Shown 

also are the 120 advanced degrees earned by attendees at the Profession

al (lilitary Education schools (Ref 42).

A 1966 Officer Education Stitdy noted that all Services had an 

abundance of advanced degrees in the social sciences. They coioluded 

that the officers were earning then by other than Service sponsorea 

programs or had then on entry (flef 23153). The advanced degrees gained 

through the Education Services prograa in fiscal year I969 show a pre

ponderance of degrees in the social sciences and related professions.

The number of business adiTLnistratioa/inanageaent master’s degrees added 

to the Air Force inventory during fi«jal year I969 is estimated to be 

364 to 422. See Appendix G for confidence interval computation. This 

represents a sizable injut into an area of study where requirements 

exist in the higher ranks. Qt interest also is the fact that over half 

of the degrees in the sample of 142 were conferred by the University of 

Southern California which operates at many Air Force installations in 

the United States and overseas. Nearly all of the masters in education 

and all of the masters in aerospace operaUons management were granted 

by that institution.

The master’s degrees from the Professional lautary Education
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Table VIII 

Master's Degrees Gained Proa the 

Education Services Program—FY I969 

Administration. Management. Military Science 

Business/Management >4 

Aerospace Operations Management 54 

Accounting 2 

Finance 1 91 

Arts. Humanities, and Education 

Education 

Theology 

Music 

Speech 

26 

1 

1 

1 29 

Biological and Agricultural Sciences 

Biology 1 1 

Engineering 

Mechanical 

Mathematics 

2 2 

0 0 

• Physical Sciences 

Chemistry 

Meteorology 

Physics 

1 

1 

_1 3 
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Table VIH—Cootiisued 
Social Sciences 

iücononlcs i 

International Affairs l 

Govemaent and Politics 3 

Public Adalnlstratlon 3 

Political Science 1 

Psychology 3 

History 1 13 

Other 

Space Technology 

Computer Software Design 

Air War College 

Political Science 

Business Administration 

Air Command and Staff College 

Political Science 

Business Administration 

Unknown 

Total ¿jjj; 

20 

¿2 79 

2SZ 

2 

-1 3 

31 

10 41 

36 
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Table IX 

Master's Earned by Attendees 

At Professional Military Education Schools 

Year 

?iscal Year I962 

Fiscal Year I963 

Fiscal Year 1964 

Fiscal Year I965 

Fiscal Year I966 

Fiscal Year I967 

Fiscal Year 1968 

Fiscal Year 1969 

Air War College 

88 

72 

95 

60 

66 

74 

54 

41 

Air Command and 
Staff College 

211 

205 

231 

163 

116 

84 

79 

(From Ref 42) 
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X schools were earned hy students at those schools who elected to pursue 

an advanced degree in conjunction with the service school program. 

Auburn University manages this program and offers programs in business 

administration and political science. Advanced degrees from this source 

have declined in recent years due to the reduced attendance at the 

Professional Military Education schools. Table IX shows the number 

of degrees from this source by fiscal year since 19&3» 

Table X 

Educational Delay Enrollment 

Educational Delay 

The Educational Delay program enables an Air Force Reserve Officer 

Training Corps (AFROTC) graduate to defer entry to active duty after 

commissioning in order to obtain an 

additional degree« usually an advanced 

degree. This program is designed to 

help meet graduate degree requirements 

of the Air Force (Ref 13s2). 

Interest in the program has stead¬ 

ily increased since 1$6Z as evidenced 

by Table X on this page. The number 

enrolled as of 31 December I969 in 

areas of study excluding law and med¬ 

ical was 1,174, which is approximately 

half of the total enrollment. A 
* 

breakdown cf 31 December 19Ó9 enroll¬ 

ment by area of study and degree level 

in contained in Table XI (Ref 26i23). 

In fiscal year I969, the Air Force gained 622 advanced degrees 

November I962 

November I963 

November 1964 

November I965 

November I966 

November I967 

November 1968 

November 1969 

January 1970 

778 

315 

974 

1,169 

1,351 

1,334 

2,035 

2,337 

2,347 

(From Ref 47) 

38 

« 
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Table XI 

Educational Delay Program 

Line Officers 

( 

Graduates—FY I969 

Area of Study Masters 

Admlnlstratlon/Hanagement 120 
Arts/Kumanlties/Bducatlon 79 
Qlology/Agrloulturs Solenes 32 
Engineering 151 
Mathematics 22 
Physical Science 35 
Social Science 113 

Doctors 

4 
2 
5 

26 
2 

20 
11 

Total 552 70 

Enrollment—31 December 1969 

Area of Study Masters Doctors 

Adnlnlstratlon/Managemont 208 5 
Arts/Humanltles/Sducatlon 86 2 
Biology/Agrlculture Science 66 6 
Engineering 290 50 
Mathematics 63 12 
Physical Science 136 2* 
Social Science loi 35 

Total 1010 164 

(Proa Ref 26i23) 

59 
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S

L'

from tho Sducatlonal Delay progran. Typos of degrees t>y area of study 

are listed in TaUo XI, The Air Force will allow any course of study 

at tho oaster's level, tut apporoval to pursue a doctoral degree is 

subject to tho needs of tho Air Force (Bof 4?),

In addition to tho adninistrative costs involved in operating the 

progran, the length of the delay results in higher salary costs, Tiao 

spent in delay status results in a hitler base pay since the entering 

officer's pay is based on coamissloned service and not active duty. 

Officers who receive a one or two year delay axe prozaoted to first 

lieutenant after 12 aonths. An officer with a three year delay will 

enter the Air Force as a first lieutenant and will be pxoaoted to cap

tain normally after 18 months active duty (Raf Hi^7),

Table XU con^axes the pay and allowances received four

years of active duty by officers with educational delays and officers 

without a delay. Bay and allowances for nonrated officers with depend

ents and current promotion policies were used in computing the salaries. 

Since the Air Force had the option of requiring active duty at the 

of conaissioniag or allowing an educational delay, the differential pay 

is the cost of the advanced degree.

Officer Training School

Tho Officer Training School is a preconnissioning program whereby

college graduates axe selected for the school based on their academic 
«

qualifications and the needs of the Air Force, School graduates are 

appointed second lieutenants in the Air Force and servo a of

four years aoUve duty (Bef 18i2,17),

In fiscal year 1969, this source provide 113?master's degrees to
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Tabl* m

Cross Pax *nd AUowuioss foot 

four Tssxs ietlvs Duty

Offiesr Without s Dslsy 

Qfflesr With 0ns Yssr DsUy 

Officsr With Two Yssxs Dslsy 

Offiesr With Thiss Ysszs Dslsy

$32,097.24

35,930.34

38,275.74

42,701.94

Bay Oiffsrsness 

0ns Yssr Delay 

Two Years Delay 

Thrss Years Delay

$ 3,833.10 

6,178.50 

10,604,70

L
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the Air Foxco. Table XHI gives the areas of stiidy and asjor acadoalo 

fields ropresentod ty these degrees. The nuabor of advaneod dcccocs 

fron this source is snail in relaUoa to the other sources, but they 

reprssont considerable savings of education funds since they vore gained 

at no expense to the Air Force.

Mr.utenan Education ironraa

The Air Force Institute of Technology nanages the Idjmtenan 2duca- 

Uon prograas at six Stxategio Air Coaaand ainuteaan bases.

These prograas offer an opportunity for an officer to earn a naster's 

degree during his four year tour of duty as a launch control officer. 

Civilian schools under contract Kith the Air Focoe Institute of Techno!^ 

ogy offer either business adainistration, industrial anaacnaant, or 

eoonoaics. There uas a total enrollaent of 662 officers as of 

31 January 1970 (Bef 51).

Annual cost of contxacting the (aLnutesan Sduoation prograns is 

approaciaatslor $1.3 aillion psr year. Graduates free this source are 

expected to total 100 aaoh year. Thus far in fiscal year 1970, there 

have been 37 graduates (flef 46). RmvIous yearly outputs are oontr' 

in the Air Faroe InsUtute of Technology production figures.

Although gradaatea fron thU source ere Included in the Air Force 

Institute of Taehnology production euansries, they axe not 

against spaeifle Air Poree advaneod degree requireaeats.
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Table XIIZ

Master's Degrees Caiaed Froa the 

Officer Training School—FT 1969

Administration. >:ansxeaent. Ililitsxyteienoe

Business Adninistraticn 

Accounting/Finanoe

Arts. Humanities. Biueatioa

Sducation

CoBBereial Arts

language

Bioloay. Aarioulture Soience

Biology

Zoology

Agriculture

■iaigineerina

Slectrical

Mechanical

Astroengl neerl ng

Cheaical

Aoronautieal

Ciyil

General

17

JL

4

4 

_1

2

1

_6

17
6

1

1

8

5 

4
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Tabl* xni—Continued

c»

Matheeatlee a

Physical Sciences

Physics 1

Meteorology 1

Cheelstry 2

Physical Soienoe
-i 3

Soelal Scienoes

Psychology 5

loononios 3

Soeielogy 1

Social Soienoe 1

Rietoxy 1

Soeial Studies J, 15

SiiUL

Total R 1969 113

(P>oa Asf 62)



ZV. Hotantlon of Advoaeod Os,

i’he advanced education systsa oust provide efriesn to catisfy 

nowl:/ established xequirenentsi unfilled requlxeasntsi and, of equal 

laportance, for the orderly replaoeaeat of advanced degrees lost through 

attrition. Since actual requlreaeats axe the difference

between the Inventory of effleers with advanced desceea and the nuaber 

of positions requiring a graduate level of edueatlon, the retention of 

an officer with a graduate degree Is equivalent to producing one.

factors .\ffectlr.T Attrition

factors affecting the attrition of offleers with advanced degrees 

are largely due to feroee outside the advanced educaUon systea. Zn 

the civilian sector, the three reasons aoet often given for ohanglng 

Jobs axei

1. Tlgher pay.

2. :;ore chance for advanoenent.

3. .'.oro ohallenGlns work (iJef 55i38).

.ieaaons for leaving the Air roice given by Air Force Institute of 

Technology .graduatos of 1955 and 1956 werei 

X. Pronotlons not on aarlt.

2. Setter Jobe.

3. Klghor ?ey (aef 36i36).

Zt Is Interesting to note the slid.larlty between the two groups In 

reasons for changing Jobs. Ths proontlott sad psy factors cannot bs
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directly altered ty the systea as defined ly this report, but attrition 

rates can bo changed by the eystoa if "better Jobs" is assuaed to inply 

proper utilization of an officer's acadeaie qualifications.

3onpensatlon for Advar.oed Deftroos

A study of ailitary coapensation bf the Pefense Popartaent in 

1962 addressed the speoifio problea of detexaining if special coapensa> 

tion was needed for officers with advanced dssrees. The study concluded 

that special pay for advanced degrees was not warranted at that tixao 

(Pnf 22il-20). Another group that participated in the study eoMluded 

that the nost logical solution to the officer retention problea appeared 

to be a substantial increase in basic pay and allowances (aef 21il-l(l8).

An Air 'iar College student (,9ef 70i2,5l) exaiined foras of coape:>> 

sation which could be used to recognize those officers possessing 

advanced degrees in areas of study needed by the Air force, lie oon^ 

eluded that a epeeial education pay of $100 to $300 per aenth for 

naeter's degrees and $150 to $350 per aonth for doctoral degrees was 

needed. Rates of pay would be dependent upon years of service and 

Qcade. only offioers who had conpleted their obligated service and who 

wore not receiving other fezas of incentive and special pay would be 

eligible.

The Bducation Oelsy poragraa aay afford an opportunity to study the 

effects on retention of aenetary coapensation for advanced education.

As pointed out earlier in this report, the delay rrsults in higher pay 

for the advanesd dsipeae holder. The averacs aonthly inoreaae in salary 

for an offleor after s t»e year delay U $128.71, and a three year 

delay gives an effSosr an averags of $220.93 aenth more than an
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AF30TC graduate with a baccalaureate degree* 

The retention rate for Air Force Institute of Technology graduates 

during the period 1959 through I96I who had two years or less active 

duty at graduation was 20*38 percent (Ref 69). A sample of I65 educa¬ 

tional delay officers whose total military service date fell between 

1953 and 1962 resulted in a retention rate of 27*3 percent. The Person¬ 

nel Research and Analysis Division at Hî. USAF, which computed the 

educational delay retention rate, offered the fact that a higher pref¬ 

erence for economic security due to being older and more likely to have 

families may explain the higher rate (Ref 25»28-43). The higher month¬ 

ly wages shown earlier must certainly be considered as an influence on 

the retention of educational delay officers. 

Factors Affecting Retention 

Graduates of the Air Force Institute of Technology programs duri ng 

1955 and 1956 gave the following reasons for remaining in the Air Force 

beyond their obligated servicet 

1. Retirement. 

2. Job satisfaction. 

3. Like military life. 

Over one-half of the officers named the retirement incentive as the 

reason for staying in the Air Force (Ref 36*37). 

The effect of the retirement benefit is reflected in the graphical 
% 

presentation of losa ratos by years service as shown in Fig. 4. To 

facilitate comparison, loss rates of bachelor's degree holders are also 

shown. Loss rates during fiscal year I965 for all Air Force officers 

were used in the construction of the graph. All losses for the year 

4? 
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i) 

Plgu» 4 Loas Batas by Yaars of Activa Duty and Ac ads ale Level 

48 
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from a particular year group and educational level were divided by the 

sum of the fiscal year I965 ending inventory of officers in this cate¬ 

gory plus the losses from this group during the fiscal year (Rof 57 «21- 

25). See Appendix H for the table of loss rates. 

The graph indicates the loss rates for officers with advanced 

degrees are higher than officers with bachelor's degrees for the first 

13 years, the same for the fourteenth year, and lower thereafter, 

losses are highest at the end of the initial commitment and at the 20- 

year point. 

A questionalre survey (Hef 36) was made of all officers who grad¬ 

uated from the Air Force Institute of Technology from 1955 through 195^. 

Results of the study indicated that older, married, regular officers 

were more likely to remain in the Air Force while the younger AFROTC 

officer in a scientific or engineering field was less likely to stay in 

beyond his commitment. Identification of the advanced degree holders 

in this group by years of service was not possible since the study 

dealt with bachelor's degrees also. Of 6?J advanced degrees conferred, 

553 were still in the Air Force after the completion of obligated ser¬ 

vice which resulted in an 82,9 percent retention rate. The overall 

retention rate for graduate degrees granted by the Air Force Institute 

of Technology in fiscal years 1959 through I96I was 62.31 percent. Of 

1361 graduates, 848 were still in the Air Force in June I967 (Ref 69). 

The difference in the retention rates is too great to have been caused 

by chance? however, exact causality for the difference cannot be 

determined from available data. See Appendix I. The latter group 

retention rate was greatly influenced by the high loss rate in tho 0-2 

year group of physical science graduates. Table XIV offers a possible 

49 
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«xplonatlon for tho difforont ratoo. Hotontion vnrioo V ama of otudy 

as wo11 as yoars of sorvlco at fpraduatlon. 

golarloo oo on Influonco on Hetontion 

Undor the aasunptlon that oalarleo influonoo retention nor® than 

any other footer, this area will bo explored in oonsidorablo dotoil, A 

comparison of salarios is subject to orror oinoo indirect pay io ofton 

ignozed. The utility of frlngo benefits will differ among individuals, 

and assignment of a dollar valuó to those benefits is difficult. 

üäßes in Industry. Average starting salaries in Industry are 

shown in Table XV on this page. The starting salary for a lieutenant 

is 96,532.56, which is approximately ¢1,300 below the lowest average 

starting salary of industry. 

Average starting salaries 

shown in the table are for 

baccalaureate degrees( how¬ 

ever, they do represent a 

conservative estimate of sal¬ 

aries for master's degrees 

since the employing policy of 

Industry indicates the major 

distinction is between masters 

and doctors and not between 
% 

bactie lors and masters 

(Ref 24»186), The situation 

is different for doctoral 

degrees. Graduates with doc¬ 

torates in science are receiving near $15,000 per year soon after 

Table XV 

Average Starting Salaries in Industry 

Field 

Engineering 

Physics 

Chemistry 

Mathematics 

Accounting 

Economics 

Bus. Admin. 

Liberal Arts 

1969 

Average Salary 

$9,816 

9,360 

9,0½ 

8,892 

8,844 

8,304 

0,016 

7,884 

(From Ref 55>3S) 
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ou id moet «x^ct V> mo«lv« e Ainlnun of ^12,000 

(Hof I1AI9). 

¿¿£¡¿21 3alxrl«a. eolios« gtaduatoa ontorlng oivll oorvloo 

caroora without proviouo oxperlonoo gonoxtOly start ao a 035. Porsons 

with mas tor'« dagrsos uay qualify for a 039 rating, and dootoral gradu- 

atoo ;wy ontor at the CS12 lev*l provided they deaonetrats euperior 

abilities in graduate school (Kef 9»8). 

The Civil Service Coaniesion has developed a special intern program 

for outstanding college graduates (Ref 1211-2), The objective of the 

program is to select outstanding men and women in various occupational 

fields for development and advancement in eithar an administrative or 

a professional career. Recent college graduates and other qualified 

people including Air Force employees can qualify for the program through 

the Föderal Service Entrance Examination or the Junior Administrator 

Development Examination. 

Mr. David Weisman, Career Development Officer at the Wright- 

Patterson Air Force Base Civilian Personnel Office, states that the 

intern program at that base has 20 participants (Ref 43). Beginning 

salary for an intern is $7»639j after one year $9,320» at the ond of 

two years $ll,233l and at the completion of the three yoar program, the 

employee is awarded a GS12 rating at a salary of $13,389 per year. An 

outstanding college graduate commissioned as an officer in the Air 

Force is normally promoted to the rank of captain at the end of throe 

years at a salary of $10,170.36 per year. 

Systems Command Career Guide, The Air Force Systems Command has 

prepared a career guide for scientists and engineers (Ref 65). This 

guide segments the career pattern into five phases. The initial orlen- 
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tution phftM it * ptriod of tMlstlnf moi« oxporlonood poroonntl in 

ongoing projootj. During tho dovolopoonUl phono, tho «aployo« porforoi* 

aoro ftdv.tncod and oonplox roaoarah. Tho porfonaanoo phaao oonUtlna tho 

twlk of tho projoot of floor«. Work 1» aooonpllohodi vlth a alnlaua of 

«uporvioion. It la during thla phaao that onployooa ohooeo uhothor to 

advaneo to further toohnloal spoolaUoatlon or to asouro Managerial 

roaponelbilltloo. Tho nanagoront/sonlor toohnloal phaoo and tho 

director phaoo are the highest levóla of tho career progxooalon. 

Tho carver phases with applicable civilian and allitary grades 

are shown in Table XVI. Haxlaua and nlnlaua salaries have been added 

to permit evaluation of the possible effects of salary differences on 

retention rates for officers at the different points In the career 

guide. The young officer who enters the Air Pores with an advanced 

degree or who earns one within the first four years of service would 

reach the decision point of whether to remain in the Air Force at the 

end of the developmental phase or at the midpoint of the performance 

phase. The succeeding progression in either case offers less monetary 

Incentive than other steps in the career progression since the maxima 

military salary at both steps of the performance phase is less than the 

minimum civilian salary. An officer who enters an advanced education 

program in his third, or fourth year of service would probably be in the 

highest step of the performance phase at the end of obligated service. 

The pay difference in the succeeding phase still favors the civilian 

employee but not as significantly as in the previous phase. Retirement 

is another factor which will have a stronger influence at this point on 

retention since the officer is now at or beyond the ten year point of 

his career. 
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1 tibio XVI 

Air roño SyotoAo Cowitand Ounoir 

Guido for tlHtojry and Civilian 

floianiiata and ¡¿nginaara 

Gradaa 
Orianiation Phaaa 

¡■*x, a&lary 
Kin. galaxy 

G39 
$12,119 

9,320 
Har. 
Hin, 

Davulopnantal Phaao 

GS9 
'/AX' aalaxy 
Kin. salary 

GSU 
Max. salary 
Mn. salary 

GS12 
Max. salary 
Min», salary 

GS13 
Max. salary 
Kin. salary 

$12,119 
9,320 

$1^,599 
11,233 

(tax. 
Kin. 

Max. 
Min. 

Farforaanoe Phaso 

$17,403 
13,389 

$20,555 
15,812 

Max. 
Hin. 

Max. 
Min. 

Max. salary 
Min. salary 

Managerial/Senior Technical 

0314/15 
$28,069 
18,531 

Max. 
Min. 

Grados 

Lieutenant 
salary $ 9,711.36 
salary 6,532,56 

First lieutenant 
salary $ 9,711.36 
salary 7,410.96 

Captain 
salary $12,312*36 
salary 10,170,36 

Captain 
salary $12,312.36 
salary 10,170.36 

Major 
salary $14,630.76 
salary 12,999,96 

Phase 

Maj./Lt. C0I./C0I. 
salary $21,170.16 
salary 12,999.96 

Director Phase 

?L313/Super Grades Colonel/General 

Note: Military salaries assume officer to he nonrated, with 
dependents, without prior service. 

(From Bef 2) 
(From Bef 43) 
(From Bef 6511-4) 
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V. Advanced Det^ree Resources 

The academic level of Air Force officers has shown rapid growth in 

the past 20 years. The number of college graduates rose from 12,130 in 

19½ to 107,944 in 19681 and if the present trend persists, the total 

officer corps will approach the 100 percent college educated level in 

1973. A graph showing the growth in the percentage of officers with at 

least a baccalaureate degree is contained in Fig. 5« Appendixes J and 

K contain the historical data on officer academic levels and the compu¬ 

tation for predicting future levels respectively. 

Advanced education status of line officers for the fiscal years 

19Ó4 through 1969 in shown in Table XVII. The inventory of doctorates 

is below the 1964 level even though the number has shown increases 

during the past foui* years. Master's degrees have increased in each of 

the years. 

Status of Resources 

At the end of fiscal year I969» the inventory of master's degrees 

was 13,727 and is predicted to be 17»717 in five years. See Appendix L 

for the computation of the five year forecast. As shown in Table XVIII, 

the interarea specialization and physical science areas of study 

reflected fewer degrees than required. The engineering, business/ 

management, and mathematics areas of study ranged from 104 percent 

manned to I5I percent manned. Excessive numbers of master's degrees 

were indicated in biology/agriculture science, arts/humanities, and the 
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Table XVII 

Educational Status By Grade 

FY 1964 Through F*Y I969 

Line Officers 

Grade 

Colonel 
Lt. Colonel 
Major 
Captain 
Lieutenant 

Total 

Doctors 

1964 1965 19c6 196? 1968 1969 

90 83 
Ö1 78 

158 142 
127 81 
115 73 

77 75 75 69 
99 141 120 134 
87 122 I67 173 
12 62 61 11? 
73 102 112 52 

571 457 348 502 535 545 . 

\ J 

Masters 

Colonel 
Lt. Colonel 
Major 
Captain 
Lieutenant 

IIO5 1141 
1718 1757 
2718 3217 
3138 2678 
IO63 1059 

1295 1392 
2267 2825 
3181 3301 
2846 2874 
1300 1384 

1399 1367 
2870 3027 
3958 421? 
3OI5 3488 
1433 1628 

Total 9742 9852 IO891 11776 12675 13727 

FY 1964 Data 
FY 1965 Data 
FY 1966 Data 
FY 1967 Data 
FY 1968 Data 
FY 1969 Data 

(Fron Kef 19) 
(Proa Kef 49} 
(Proa Kef 49) 
(Fïoa Kef 49) 
(Fron Ref 28) 
(Fbron Ref 29) 
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social science areas of study. 

There Here shortages of doctoral degrees in all areas of study 

except the biology/agriculture science area. As Table XIX indicates, 

the total inventory at the end of fiscal year I969 was 545 doctors 

compared to a requirement for 996. 

Evaluation of Jhan/ros in Fiscal Year 1969 

Tables XX and XXI contain the beginning inventory of advanced 

degrees for fiscal year 1969. A comparison of manning percentages 

between the beginning and ending inventories is shown in Appendix M. 

Decreases in manning percentages for master's degrees occurred in the 

interarea specialisation and physical science areas of study. Largest 

gains were made in the biology/agrlcultur* science, arts/humanities, 

and social science areas of study. The number of masters in engineer¬ 

ing during the year rose above the number required. Increases in doc¬ 

toral degree manning occurred in the intcaarea specialization, business/ 

management, and biology/agriculture science areas of study. All other 

areas reflected a lower percentage of manning. 

An accounting of accessions and attrition is contained in Table 

XXII, The Air Force gained 2,739 master's degrees and 14? doctorates 

from all sources during the year. Losses of 1,68? master's degrees 

and 137 doctorates resulted in a net gain of 1,052 masters and ten 

doctors. Duo to increased advanced degree requirements, the gain for 

master's do groes was loss than one porcont. Doctoral manning percentage 

decreased six percent. 

< Utilization of Resources 

Proper utilization of advanced degree resources is essential to 
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Table XXII 

Analysis of Changes in Resources 

During FY 1969 

Source Masters Doctors 

AFIT CID 
Residence 

Education Services 
Educational Delay 
Off ice X* Training School 

1077 Ó5 
3.53 ^ 
64^+ 8 
552 70 
113 0 

Total 2739 14? 

Beginning Inventory 
Accessions 
Total 
Attrition 
Ending Inventory 
Net Increase 

12675 535 
2739 14? 
15414 682 
168? 13? 
13727 545 
1052 10 

Beginning Requirements 
Ending Requirements 
Net Increase 

10834 880 
II709 996 
875 116 

Net Increase (Resources) 1052 10 

Net Increase (Requirements) 875 lió 
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the accomplishment tho system objectives. A simple brealidovm of 

do^rec allocati ons to tlio commands as depicted in Table XXIII does not 

provido a useful measure of utilization. The table does give a ¿amoral 

distribution of the advanced degrees throughout the Air Force. An 

indication of the impact of the war in Southeast Asia on tho system 

may be seen in tho ovoragos of advanced degrees assigned to tho Pacific 

Air Force. 

To determine the utilization of advanced degroo resources, command 

requirements by career field, area of study, and major academic field 

rare compared to the officers assigned with these qualifications. As 

seen in Table XXIV, there were 5»168 properly filled master's degree 

positions and 311 doctorates, by defining a properly filled position 

as ono filled by an officer possessing the previously stated qualifica¬ 

tions plus the grade indicated in the manning document results in 4,154 

and 21? properly filled positions respectively. See Table XXV. There 

are certain factors which must be considered when viewing these figures 

as indicative of resource utilization: 

1. These figures indicate the number of officers with the speci¬ 

fied qualifications assigned to a command. Data was not available to 

show if the officers were actually assigned to the exact manning docu¬ 

ment positions requiring advanced degrees. 

2. Academic qualifications are not uniquely coded in some special¬ 

ties; therefore, some requirements which appeared to bo unfilled may in 

fact have an academically qualified incumbent. 

3. The grade requirement is too restrictive in some cases since 

manning document grades do not always match the grade of the officer 

assigned to the position. 

65 



GSA/SI'/7O-I9 

Tablo XXIII 

Advanced Desrees 

Inquired and Assigned by Coiniaands 

As of 30 June 1969 

Command 

Alas lian Air Command 
Aeronautical Chart and Info. Center 
U. 5. Air Force Academy 
Aerospace Defense Command 
Air Force Acct. and Finance Center 
U. 3. Air Forces in Europe 
.¾. Air Force Reserve 
Air Training Command 
Air University 
Air Force Communications Service 
A. F. Data Systems Design Center 
Headquarters USA? 
Headquarters Command USAF 
Air Force Logistics Command 
Military Airlift Command 
Office of Aerospace Research 
Pacific Air Forces 
Air Reserve Personnel Center 
Strategic Air Command 
USAF Southern Command 
Air Force Systems Command 
Tactical Air Command 
USAF Security Service 

Total 

Masters Doctors 

R 

0 
18 

333 
139 

2 
I52 

0 
*¡■35 

1141 

133 
0 

712 
322 
774 

1155 
I50 
101 

0 
100? 

54 
4150 
221 
205. 

II7O9 

A 

64 
10 

497 
395 

15 
491 

35 
463 
644 
156 
56 

1157 
IS73 
473 
897 
190 

1733 
4 

IO65 
56 

2563 
60S 
182 

I3727 

R A 

1 0 
1 0 

249 136 
10 2 

c 0 
0 3 
o 0 
5 4 

121 59 
7 0 
0 1 

47 57 
45 4? 

2 1 
Ó9 21 

107 37 
0 33 
0 0 
3 4 
0 0 

323 133 
0 1 
2 1 

99Ó 545 

(From auf 27) 
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Table XXIV 

Advanced Dogrco Requiromonts 

Satisfied by Connand, Career Field, Area of Study 

and Major Academic Field 

Command Masters Doctors 

Alaskan Air Command 0 
Aeronautical Cliart and Info. Center 1 
U. S. .'JLr Force Academy 206 
Aerospace Defense Command ^ 
Air Force Acct. and Finance Center 0 
U. 3. Air Forces in Europe 71 
Ho. Air Force Reserve 0 
Air Training Command 
Air University 232 
Air Force Communications Service 65 
A. F. Data Systems Design Center 0 
Headquarters USAF ^S3 
îîcadquarters Command, USAF Ó24 
Air Force Logistics Command 2o3 
Hdlitary Airlift Command 433 
Office of Aerospace Research 104 
Pacific Air Forces 85 
Air Reserve Personnel Center 0 
Strategic Air Command 219 
USA? Southern Command 11 
Air Force Systems Command 2014 
Tactical Air Command 77 
USAF Security Service 79 

0 
0 

39 
0 
0 
0 
0 
0 

34 
0 
0 

16 
16 

0 
15 
24 

0 
0 
0 
0 

117 
0 
0 

Total 5168 3H 

(From Ref 2?) 
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Z 

ïablo XXV 

Advanced OoffPoc ite^ulzvMHiia 

Satisfied by Counond, Caxver mid, A»a of Study, 

liajor Acadealc Field, and Qrmto 

Connand Fee ton 

Alna.’an Air Conmand 
Aeronautical Clmrt and Info, Contes 

3» Air Force Academy 
Aerospace Defence Conaond 
Air Force Acot, and Finance Center 
U* S, Air Forceo in Europe 
:&>• Air Force Reserve 
Air Training Conaond 
Air University 
Air Force 2onnunicatlono Service 
A« F# Data Systens Design Center 
lüsadquartors USA? 
Iloadquartera Connond, USAF 
Air Force Logistics Coaiosnd 
Military Airlift Coonsni 
Of 1 ico of Aoroopace .ioseorch 
Pacific Air Forces 
Air reserve Personnel Centos 
Strategic Air Cooasnd 
USA? Southern Conmand 
Air Force Systems Command 
Tactical Air Conmand 
U3AF Security Service 

0 
0 

131 
29 

0 
SO 
0 

74 
I'M 
« 

0 
m 
íiM 
I60 
390 
79 
65 

0 
120 

6 
1B37 

f) 
44 

Total 41^4 

Cootors 

0 
0 

72 
0 
0 
0 
0 

aí 
0 
G 
a 

14 
0 

11 
16 

0 
0 
0 
0 

74 
a 
0 

217 

{fron ,»f 27) 
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::n.nnin''; factor 

A usoful dovicc for measuring the utilization of advanced decree 

resources is the manning factor. It is the ratio of total resources 

avaiiablo to tho total rocources that are properly assigned. A Defense 

Study of Military Compensation (Kef 22«4) concluded that the services 

needed a manning factor of 3.0 in order to man the positions Identified 

as requiring advanced degrees. The Navy determined that a manning 

factor of 2.0 or 2.5 was essential (Kef 23«51-53). The Air Force 

manning factors as of 30 June 1969 were 3*3 for master*s degrees and 

2.5 for doctorates. If the grade constraint is removed, the manning 

factors decrease to 2,7 for master's degrees and 1.8 for doctor's 

degrees. 
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» 
VI. Propossd Advanced Education Model 

The proposed advanced education system has essentially the same 

oasic structure as the present system« It does not contain proposals 

which are beyond the capability of the system to Institute. 

Establishment of Needs 

Career area panels are the key elements in the advanced degree 

requirements process. The effectiveness of the panels could be enhanced 

by effecting certain changes in the appointment procedures and in the 

frequency of the meetings. 

Notification of appointment to a panel should be at least three 

months prior to the initial panel meeting. This would allow time to 

research and study those aspects of the international, national, and 

defense environment which affect graduate education requirements. In 

the fast changing world of today, the time lag between career area 

panels is too long under the present policy of convening panels every 

two years. Panels for each career area should meet on an annual basis. 

In order to täte advantage of the experience gained during the panel 

meetings, appointments to the board would be for two years, Comnosition 

of the ,initial panel would be divided between two year and one yoar 

appointments. 

The position evaluations will continue to be the primary instru- 

ments in determining the advanced degree requirements. Current require¬ 

ments should extend beyond these evaluations to include a sufficient 

70 
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baio in each preceding grade level to neet the validated requirenents 

In the higlier srades. Sequlrenents must also reflect sufficient nunhers 

of raster's degrees in each area of study tc support the prograias for 

supplying doctorates. Career area panels axe introducing another source 

of error into the foreeast Tar attempting to estimate the officer 

strength in five years as well as the advanced degree needs; therefore, 

the forecast of future requlrenenU should he reported in terms of 

pereentagas rather than nunhexs.

j3eveloenent of Programs

The development of future pcoouzement prograas ie dependent uponi

1. Future position xequizemsnts.

2. An estimate of future zesouxees.

Future position requireaents as previously discussed are furnished ’py 

the Air Force Sdueational Hequireaents 3caxd. The future advanced 

degree resources must he coaputed ftcoa the host avallahle Infomatloa.

The following iterative procedure, iddeh laeorpazataB all sources 

of advanced degrees, is a poasihle method of ooa^uting future reeearces. 

To obtain a woriaibla unit, total zesouxees will he subdivided hy area 

of study and ly rank. Ueutenant and captain zasouxees will he con- 

siderod jointly due to the relaUvely short time an officer has the 

rank of lieutenant and due to tha wiheUtutiva aatuza of those ranks. 

Tlie number of advanced degrees in a unit at tha end of a fiscal year 

depends upon the following!

1. The boginning zasouzoes.

2. Gains from a Imiar rank.

3. from all sources of advanced degrees.
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'!•, Losses to a higher rank. 

5. Losses due to attrition. 

Let B denote the beginning inventory of advanced degrees in the 

unit and indicate the expected output fron source i such as the 

followings 

1, = Officer Training School. 

2, a£ « Lducation Services. 

3, = Educational Delay. 

4, a^ » Air Force Institute of Technology. 

5, G-j- « Advanced degree holders gained fron previous unit. 

Let g^ indicate the percentage of source a^ expected as input into the 

unit during the year. If is the expected loss to attrition and Lg 

is the expected loss to the next highest grade, then the end-of-the- 

year position E is simply the linear relation 

E - 3 + g1a1 + g2a2 + g^ + e^% + - L1 - L2 

The Lg of unit one becomes of unit two, and successive iterations 

will give additional year-end estimates of resources in the area of 

study by grade. 

Determination of advanced degree requirements becomes a natter of 

comparing future needs and future resources. At this point in the 

planning process, the manning factor becomes important since true re¬ 

quirements are the product of the manning factor and the difference 

between needs and resources. This iterative procedure does not elimi¬ 

nate the necessity of further refinement of requirements by major 

academic field; however, it does help to accomplish the following! 

1, The effects of varying the inputs from the different sources 
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can "be tested,

2, It incorporates all sources of advanced debtees into future 

planning,

3, In areas where resources are greater than requirenents» the 

effect of reducing or eUoinating more costly sources can he tested.

4, It hrings attention to the manning factor which is the ulti- 

nate neasureiaent of system effectiveness,

3. It provides an aid in the selection of Air Force Institute of 

Technolosy entrants,

6, It nay point out the need for increased advanced degree re- 

quirensnts in certain grades in ordar to provide a base from which to 

neet the needs of a higher grade.

So'st Sffectiveness

Graduate education is not amenahle to nomal cost effectiveness 

practices. One master's degree may cost less than anotheri yet the 

none expansive degree may he more cost effective if it has more value. 

As an example, consider the aerospace operations management master's 

degree earned hy many Air Force officers through the Sducation Services 

prosraa. In fiscal year 1969t at least 5** of these degrees sere added 

to the inventory. This degree does not meet the necessary requirements 

to pemit the holder to hecome eligihle for an Air FCree Institute of 

■i‘Cwhnolo,;y doctoral program. The value of this dogreo is, thcrexore, 

since it fails to contrihute to tho estahUshmont of a base 

for the doctoral program.

The differences in degrees can he attributed to the decentraliaod 

nature of the iratlon's college qrstea and the freedom enjoyed hy the
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institutions. As pointed out by Paul Woodilnir,
• t

Anyone with the necessary funds—an individual, a 
private sroup, a relicious body, or a unit of government-- 
i'.as been able to establish a college or, if it pircfexrcd, 
a "university", Sach institution has been free to estab

lish its own entrarxe standards, decide for itself what 
kind of a faculty it iri-shed to recruit, laake its own cur- 
riculua, and Invent its own degrees (Sef 71*3-^)»

This thesis does not purport to be a cost effectiveness studys

hovnever, it is essential to Itnow the relative costs of the different

soimses. The least expensive source of advanced degrees Is the Officer

Training School prograia. All costs associated with this progran are

the sane for a baccalaureate trainee as for the advanced degree holder.

Costs of advanced degrees earned throu^ the Sducation Services

progran can vary co:aslderably. They range fToa degrees earned during

off-duty time with funds furnished by tbe Veterans Adrinismration mo

the acre expensive fuil-time Bootstrap prograru The Sducationai iielay

program costs .is shown in Table XII are dependent upon the length sf

the delay. Although the costs axe shown for the first four years of

active duty, the educational delay officer will continue to receive a

higher monthly Income than the nondelay officer but at a lower amount.

There is a possible overlap between the costs of tha degrees gatnaa

from tha Educati<«i Services program and tha Sducatloaal Belay program

due to the Bootstrap program. The bulk of tha advanced degrees

by the system from the Sdueatloc Services program is from off-duty

studyj-therefore, this source is adjudged to bo jaore coot effective

than the Educational Delay program.

Air Force Institute of Technology grograms vary in cost depending

upon the annual salary of the student and idsther j»nran«<s in the

resident schools or la a civilian institution. The Air Force Institute
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of Technology Comptroller (Ref 45) was unable to furnish a cost analysis 

of each program. Even though a cost ratio between the sources is 

indeterminable, an ordinal ranking of sources from lowest to highest 

cost such as the following is possible: 

1. Officers Training School. 

2. Education Services. 

3. Educational Delay. 

4. Air Force Institute of Technology. 
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VII. Suruayy and Conclusions

o

?his xeseaxch effoirt is directed at the pro'blem establishing 

a frame^rork from which decision-nakers in the advanced education syston 

can assess the effects of their actions on the accomplishment of system 

objectives. These objectives as defined by this report are;

1. To identify and to satisfy specific graduate degree reguire- 

nents.

2. To XBTOvide an integral pert of an officer's career developoent

plan.

The ftaoework of the system is found to consist of requirements, 

sources, resources, and utilisation as its key elements. The text cf 

this thesis allows conclusions to be drawn concerning certain elements 

as they are viewed in relation to the entire system and to the system 

objectives.

Academic Codes

Ths aseessity for having a method of stating the educaUosal 

requirements of a position and tbs acadenie qualifications of an indi> 

vidual in a ooneise, accurats, and unique form exists. All evidence 

oxaMined in thla report indicatod tlw prcuont ucailomlc codlnc mystoja 

is either inadequate or improperly used.

The academic codes of 39 officers from the first tiro classes of 

the Air Force Ibstltute of Technology Graduate Systems Ar.alysis program 

were reviewed. Fourteen of the gsaduates from a class of 22 had
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incorrect acadenic codes reflected or. their Uniform Officer fiocords,

.An entire class of 1? officers currently enrolled in the program had 

incorrect academic codes eissigned to thew« The proportion of incoxzeet 

academic codes contained in the Unif-ra Officer Becords is estimated to 

oe in the Interval frai 18,4 peroent to 35,4 percent,

The inadequacy of the coding system as a means of uniquely identi

fying an Individual's academic qualifications is shown hy the following!

1, Operations research can he coded six possible ways involving 

five areas of study,

2. Data processing can he coded 13 possible ways involving four 

areas of study.

Intesxation of Sources

In order to satisfy specific Air ?orce advanced degree require

ments, the Air Force advanced education system will require the inte

gration of all sources of advanced degrees into the Air Force educa

tional requirements plans, to include a directed duty assignment and 

the awarding of an appropriate Air Force Specialty Code, The Air Force 

Institute of Technology Resident School and Civilian Ssstitutions 

Division cannot satisfy the Air Force requirements for advanced degrees 

if the production of graduate degrees in fiscal year I969 hy these 

sources is assumed to represent fui upper hound for production in future 

yoxca.

The total inventory of advanced degrees would have declined in 

fiscal year 19o9 hy 183 degrees without the other sources of degrees. 

Doctorates from other sources prevented that portion of the inventory 

from decrcasii^ hy 68 degrees. The iz^ortanee of tha Bducatimial Delay,
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Education Services, and the Officer "¿raining School as sources for 

advanced degrees can be seen by conjuring the beginning and ending 

inventories in Tables XVIII through XXI and noting the effects of their 

inputs on each area of study. 

Integration of the Educational Delay and Officer Training School 

resources into the requirements program would furnish the bulk of the 

required advanced degrees for lieutenant positions. Currently there 

are excessive numbers of master's degrees in the inventory at the lieu¬ 

tenant level, while shortages exist in the higher ranks. As an example, 

c onsider t¿i© management area ox study where there is a requirement for 

73 lieutenants with master's degrees. In fiscal year I969, the Air 

Force gained 120 lieutenants from educational delays with degrees from 

this area of study. 

Officers who obtain advanced degrees through the Kinuteman Educa¬ 

tion program and Education Services are normally in the grade of cap¬ 

tain or higher. Integration of these degrees into the education 

requirements system is an economical method of satisfying requirements 

since there is considerable cost involved in sending these officers 

through a full-time education program. 

The three to four year production cycle of the llinuteman Education 

program allows ample time to program graduates against specific require¬ 

ments, Integration of the Education Services program into the advanced 

education system would add a source which produces approximately one- 

half as many advanced degrees as the Air Force Institute of Technology. 

There are inherent difficulties involved in the total integration of 

— X Education Services production of degrees into the advanced education 

requirements system, but the contribution to the system can be consid- 

73 
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erably iaproved by the foUowlnci

1. Education Services offices should he ainze of speeific Air 

?orcc advanced iosroa requlxoiaents and priority of funds given to 

officers seo!d.ng advanced degrees needed tgr the Air Toaeoe.

2. Civilian institutions that conduct graduate degree prograuas on 

Air ?oree installations should be required to up-grade or revise their 

pro.-ror^ to provide useattle advanced degrees*

3. Officer Prograias at Hq. USA7 should be inforasd by Education 

Services of officers enrolled in graduate pregraas by type of eourss* 

rank* Air ?orce Specialty Code, and expeeted eespletioa date.

4. Students st the ibrafeseionsl Militaxy Schools who elect to 

earn a saster'e degree uhlle attending tbe aeboole should only bo 

offered a course in the busiasss adainistratiai^aaaageaeat axes of 

study. Of 41 aastsr's dsgroes earned by students st the Air Uer CoUsgs 

in fiscal year 1959, 31 were in the political seisnoo aoedoain field 

and ten uster's degrees in businsss adainistration. Yet there is a 

shortage of colonels and lieutenant oolonels uith aaster's degrees In 

business adainistratior. and aacesaivo nuabsrs of offlesxa at that rank 

with suister's degrees in the social sciences.

.-.oter.'-lon

Xhe Air Force advanced education systea can affect the retention 

rate of officors with advoncod do<jroe&. .''orcoo which cause an officer 

to leavo the Air Force at the end of obligated service are largely 

beyond the direct control of the systosi however, tbe retention rate 

can be affected by the systea through the pKoesas of student selection 

for advar^eed degree poragrsas. The years of aarvloe st graduation have
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a considerable effect on retention. As seen in Table XT/, the reten

tion rate is sreater for the 7-3 year croup and extxenely low for the 

0-2 year sroup. In Fig, 4 the loss rates for advanced degrees show 

t:..-t retention of officers with advanced degrees is higher than officers 

with baccalaureate degrees after W years of service.

Officers from the Educational Delay jorostaa have a higher reten

tion rate than Air Force Institute of Technology graduates in the 0-2 

year group. The higher salary received hsr the Sducational Delay offi^ 

cars is believed to offer a poaaible explanation for thig Mgber reten

tion rate.

The career guide prepared by the Air Faroe Systeaa Coaaand, which 

has the greatest requirement for advanced degrees, offers a 

explanation for the lew retention rate of officers who enter the Air 

Force with an advanced degree or who earn one by their fourth year of 

service. These offlcara oust make the deciaion to remain in the Air 

Force either at the end of the davelopoeatal ph*«e ear in the 

the perfomance phase. The dieparity of salaxy between the officer 

and his civilian eonte^perary is greatest during this period.

Utilisation

The number of validated advanced degree positions with academically 

qualified incusbeats is unknown. Fxoa available iafonaation, it was 

detemiaod that 43 percent of the required advanced degree posiUoas 

ware filled. The uao of this percentage as an estimate of satisfied 

requirements is questionable. It is affected by the follewlagi

1. The aeademio coding system with its anblgulties may have 

caused a eonsid«able nuaber of errore in the IdeatificaUoa of

80
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i-oíiourcoc, Thus, an unfillod requlronont may, In fact, have an acadon- 

icall:/ qualified incumbent. The opposite situation may also exist. 

2. Tho data reflected the possession of the resource by the 

command. It does not indicate the assi^nne^It of the resources to the 

position that requires the advanced degree. 

3. This estimate of satisfied requirements is computed without 

regard for grade requirements. In some cases, the difference between 

assigned and required grades tended to indicate an unsatisfied require¬ 

ment. 

Tho manning factor is a useful device for measuring the ability 

of the system to properly utilize its resources. The optimal manning 

factor is 1.0) but due to higher priority commitments, change of 

stations, service schools, and other factors, a manning factor of 

perhaps 1.5 or l.?5 is more realistic. 

Areas for Future Research 

An academic coding system is required which will meet the needs of 

the Air Force advanced education system. Research is required to form¬ 

ulate a coding system which will facilitate the matching of requirement 

to resource. Such a system must accurately portray the formal education 

possessed by an officer to include the increasing number« of officers 

who have attained lateral advanced degrees. 

A cost effectiveness study is needed to determine the optimal 

selection process for students to attend Air Force sponsored education 

programs. Such a study must consider the objectives of the Air Force 

advanced education system in‘determining the optimal selection policy. 

Research into tho determination of Air Force advanced degree 

81 
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^ requirements is needed. The present system which relies heavily on the 

position evaluations must be expanded to include sufficient requirements 

in each academic field, career area, and crade level to support succeed¬ 

ing requirements, stated requirements must reflect a realistic manning 

factor. 
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Appendix A 

Table XXVI 

Bamed Degrees : United States 

1957-58 to 1977-78 

Year 

1957- 53 
1958- 59 
1959- 60 
1960- 61 
1961- 62 
1962- 63 
1963- 64 
1964- 65 
1965- 66 
1966- 67 
1967- 68 

Bachelor 

363,502 
382,904 
392/»40 
398,710 
417,846 
447,622 
498,654 
535,031 
551,040 
584,000 
685,000 

Kaster 

65,586 
69.559 
74,435 
78,228 
84,855 
91,366 

101,050 
112,124 
140,555 
147,300 
148,800 

1968- 69 
1969- 70 
1970- 71 
1971- 72 
1972- 73 
1973- 74 
1974- 75 
1975- 76 
1976- 77 
1977- 78 

Projected 

749,000 
746,000 
760,000 
785,000 
821,000 
360,000 
898,000 
931,000 
955,000 
980,000 

160,000 
190,400 
211,000 
212,000 
217.700 
226,900 
239,500 
253,200 
263.700 
273.700 

Doctor 

8,942 
9,360 
9,829 

10,575 
11,622 
12,322 
14,490 
16,467 
18,237 
19,800 
22,200 

25,100 
26,500 
27,00c 
29,200 
34,90c 
33.900 
39,300 
40,600 
42,000 
43.900 

(Proa Bef 66131) 
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1st Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

1st Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

Appendix B 

Table XXVII 

Schedule for Reviewing and 

Reporting Positions 

Even Fiscal Years 

Comptroller 

Electronics and Maintenance 

Engineering; Materiel 

Scientific and Development 

Engineering} Systems Program 

Management 

Personnel Resources Management 

Odd Fiscal Years 

Civil Engineering 

Weather Utilization Field} 

Audio-Visual 

Operations} Security 

Information} Intelligence 

(From Ref 15*2) 
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,1 Appsndlx C

Criteria for Kstabllshmont oT 

Mvaneed Educational Degree Requirements

C)

2.

4.

Positions which are required by law, DOD policy, or AFM 36-I 
to be filled 1?y individuals possessing graduate level education in 
a relevant field of study.

Positions in which the primary duties of incumbents cannot be 
satisfactorily performed except by individuals possessing qualifi

cations that are normally acquired only through graduate level edu

cation in a definite field of study. These positions are those 
where a direct relationship exists between the primary duty to be 
perfo^d, the relevant educational field, the individual's accupa- 

” subspecialty and the organizational function to 
be performed. Examples are positions which require assignment of 
qualified physical, biological or social scientists, engineers, 
designers, analysts, teachers and statisticians.

Positions which require the incumbents to exert direct techni

cal supervision over military and/or civilian personnel who are 
required to possess graduate level education. This technical super

vision requires knowledge that is normally acquired only through 
g^uate level education. These positions axe exclusively suoer- 
viso^ in nature. There must be a general relatlonshio between the 
positions, the educational field, and type of organization. These 
^sltlons wlU tend to be in the field grddes bat some nay be in

and type of organization supervised 
will be_^of more significance than the grade authorized to the txjsI-

laboratories, detachments, sections, 
bwches, division, and similar organizations of a technical, ana- 
lyxicaig davelopnental or rosearch naturs*

Positions in which the direction, control or evaluation of
activities are Involved and that must 

be filled with individuals possessing comprehension, analysis and 
evaluation abilities normally acquired only through graduate level 
education. Positions Include those which A*’ oxpnrlence han Indl- 
f u ostabUsh related graduato educational programs

'T *™> »“<>• po,lUo„r^T«
specialized directors, hey managers, or specialized commanders.

. Positions which, for optimum effectiveness, must be filled by
iSiri taowledge of a specific field of study to
permit effective staff planning, coordination, and comaand ad^^sory 
functions. This knowladgs would normally be scqulrod^i^ throu^
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.rraduato lovol oaucation. Such knowlodge would include the capabil¬ 

ity to comprohond theories, principles, terminology, process, and 
techniques which are necessary for effective appraisal and evalua¬ 

tion of complex programs, 

ó. Positions which are located in a joint or unified or uniiied 

command organization or a government agency outside the DOD. These 

positions are in a unit which may be supervised, regularly or on a 

rotational basis by an officer of a military service or government 

agency other than the Air Force, 

(From Ref 8i22-142,1) 
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Appendix D 

Proportion of Incorrect Academic 

Codes in the Uniform Officer Records 

For a large sample of size n, the binomial distribution can be 

approximated by a normal distribution. 

A random sample of 100 academic codes contained in the Uniform 

Officer Records indicated 26 codes were incorrect. 

To obtain a 0.95 confidence interval for the actual proportion of 

incorrect academic codes in the population of line officers who possess 

master's degrees requires the following computation. 

Let Z m 1,96 (Standard normal deviate) 

n ■ 100 (Sample size) 

X «• 26 (Number of incorrect codes) 

The upper and lower limits of the actual proportion of incorrect 

codes are given by 

n + Z 
,2 

- 26 + £(1.96)2 ± 1.96 
+ £(1,96)2 

100 + (1.96)2 
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27.9203 í 1.9ó yj 19.24 + .960^ 

103.8416 

27.9203 t 3.3092 

103.8416 

This results in a confidence interval of .184 to .334. 
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Appendix 3 

Table XXVIII 

Classification of Academic Qualifications 

by the American Council on Education 

Humanities 

Art 

English 

Linguistics 

Modem Foreign Languages 

Music 

Philosophy 

Religion 

Speech and Drama 

Education 

Elementary Education 

Educational Administration 

Social Sciences 

Accounting 

Anthropology 

Business and Commerce 

Economics 

Geography 

History 

Political Science 

Public Administration 

Sociology 
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Table XXVIII—Continued 

Biolo£loaI Sciences 

Agriculture 

Bacteriology 

Biochemistry 

Biology, General 

Botany 

Forestry 

Psychology 

Zoology 

Physical Sciences 

Chemistry 

Geology and riarth Sciences 

.•lathe mat Ics 

Oceanography 

Physics 

Snglneerlng 

Aeronautical 

Chemical 

Civil 

Electrical 

Industrial 

Mechanical 

Msce liane ous 

(From Ref 20»9186-918?) 
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Appendix ? 

Table UIX 
Glassification of Academic 

Qualifications by the U, S, Department of 

Health. Education, and Welfare 

Natural Sciences and Related Professions 

Mathematics and Statistics 

Engineering 

Physical Sciences 

Biological Sciences 

Agriculture and Forestry 

Health Professions 

Science, General Program 

Social Science. Humanities, and .Related Professions 

Fine Arts 

Philosophy and Religion 

English and Journalism 

Foreign Languages 

Psychology 

Social Sciences 

Education 

Library Science 

Social Work 

Other 

(From Ref 66i36-40) 
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Appendix G 

2stlraato of Business 

Adrlnistration/Management t-iaster^ 

Degrees From Education Services ln FY 19^9 

The computation of a confidence interval for the number of busi¬ 

ness administration/manaseraont master's degrees from the Education 

Services program in FY 19Ó9 is as follows» 

Sampling fraction (f) is 41 percent« 

Population size (N) is 644. 

Sample size (n) is 262. 

Sample percentage of business administration/management degrees 

(p) is ol percent. 

Standard normal deviate (Z) for a 95 percent Interval is 1.9o. 

Estimated standard error of the sample percentage is s. 

Since the population percentage of business administration/ 

management .Master ' s degrees is 'mloiovmi p will be used to estimate tills 

value. 

The confidence interval « p Í Zs 

whore - V1 -f ^ p(100 - p) 

- x/1 - .41-;r(6l)(39y- 2.31 
M ”132 
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The confidence Units axe 

61 Í (1.96)(2.31) - 61 + 4.53 

Therefore, the confidence interval is 56.47 percent to 65.53 percent 

at the 0*95 confidence level. 

» 

•r- 
1 
'yum*' 

100 
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Appondix H 

Table XXX 

Losa Rates for Fiscal Year 1965 

All Air Force Officers 

Years of Nondegroe 

Active Service 

Bachelor's 
Degree 

Advanced 

Degree 

0 
1 
2 
3 
lir 

5 
6 
7 
3 

9 
10 
11 
22 
13 
14 
15 
16 
17 
13 
19 
20 
21 

24 

25 
26 
2? 
23 

29+ 

.065 

.190 

.21? 

.076 

.121 

.102 

.059 

.053 

.071 

.040 

.04^ 

.016 

.017 

.014 

.018 

.050 

.027 

.013 

.007 

.168 

.374 

.333 

.219 

.214 

.106 

.102 

.130 

.204 

.132 

.351 

.007 

.013 

.115 

.143 

.090 

.092 

.064 

.040 

.033 

.023 

.009 

.010 

.005 

.021 

.007 

.030 

.037 

.013 

.007 

.119 

.260 

.264 

.144 

.143 

.009 

.038 

.151 

.119 

.149 

.252 

.00? 

.064 

.531 

.209 

.164 

.093 

.059 

.053 

.069 

.059 

.025 

.016 

.016 

.023 

.007 

.017 

.022 

.010 

.005 

.O63 

.160 

.156 

.113 

.096 

.045 

.052 

.099 

.117 

.125 

.243 

(From itef 57»69) 
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Appendix I 

Test of the Difference Between 

Detention Bates 

The retention rate for Air Force Institute of Technology graduates 

of 1955 and 195Ó was tested against the retention rate of graduates 

during 1959 through 19Ó1 to determine if the difference in the rates 

was due to chance. 

Notation used in the computation is as follows: 

Sample size of 1955-1956 graduates (n^) is 66I. 

Sample size of 1959-1961 graduates (n2) is 136I. 

Retention rate of 1955-1956 graduates (^) is 83.6 percent. 

Retention rate of 1959-1961 graduates (R2) is 62.3 percent. 

Estimated standard error of the difference between the two sample 

percentages is Sj^ _ 

The standard normal deviate is Z. 

The true population retention rate is unknown 1 therefore, an 

estimate (R^) will be obtained by averaging the two sample percentages. 

ÏL - 553 + 348 (100) 

P 661 + 1361 

- 1401 (100) 

2022 

- 69*2 percent 
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S.U -- 32 y-VlOO

•V (69.2)(30.8) 661 + 1361
(66l)(136l)

- /(2131.36) 2022■V 899621

- 2.1887

then Z - fli - ^2 ■ ®3.6 - 62.3 - 9.73 

Shi - S2 2.1B87

The hypothesis that the difference betmen the retention rates 

is due to chance is rejected.
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Appmdlx J 

T»U« XXXI

Ao>d««le Uvl of m Air fOrco Offlcors

u

Yoar Total Fore* No Collogs 
Dsgroo

Collo^
Craduato

% Collegs 
Craduato

1048 49,395 37,209 12,186 24.7
W 60,770 44,228 16,542 27.2
1950 56,779 (a) 40,633 16,146 28.4
1951 119,081 (a) 70,653 46,990 (b) 39.5
1952 129,792 (a) 74,171 55,621 42.8
1953 120,610 (a) 69,323 51,287 42.5
1954 130,430 (a) 71,731 58,699 45.0
W55 138,314 72,744 61,319 (0. 44.3
1956 137,393 69,375 63,011 (d] 45.4
1957 131,174 70,354 60,820 46.4
195ft 129,141 66,583 62,558 4S.4
1959 127,398 65,167 62,231 48.8
i960 125,555 63.785 61,770 49.2
1961 128,989 62,011 65.772 (a) 51.0
1962 130,770 62,684 68,086 52.1
1963 131,101 56,532 74,569 56.91064 131.499 50,823 80,676 61.8
1965 131,877 43,835 88,042 66.8
1966 127,932 39,479 88,453 69.1
1967 133,078 (f) 33,620 99,458 74.71968 138,199 30,255 107,944 78.1

Oonorml offloor* not Includol. 
Status of 1.43B offlcors unknown. 
Status of 4,221 offlcors unknown. 
Status of 5,007 offloors unknown. 
Status of 1,206 offlcors unknown. 
WaaaBt offiosx* net ineludod.

Ysses 1946 through 1964 (rroa hsf 19) 
Yoazs 1965 thra^ 1966 (ftm me 49)
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Appendix K 

Foggcaot of a Total College Sduc&ted 
mmHÊmmmmmmmmmmm mmmm tmt mtmmtimmmmmmlmm rnrnimmmmmammmmmm 

Offioor Gort» 

Ti*- forecast is based on only those years where Air Faroe policy 

has been aimed at an all-degree officer force* 

The following notation is used in the computation i 

is the total number of line officers with a college degree in 

year 1* 

is the total population of line officers in year i. 

is the percentage of line officers with a college degree in 

year 1. 

One unit of X is equal to one year with the origin at year 196.5* 

Computation required for fitting a least squares straight line is 

as followst 

D1 . 68086 

D2 • 74669 

03 - 81296 

■ 88042 

D5 - 88453 

D6 - 99901 

D? . 107944 

?! - 130770 

?2 - 13IIOI 

P3 - 131499 

P4 . 131877 

P5 - 127932 

P6 - 134968 

P? - 138199 

Yx - .52065 

Y2 - .56955 

Y3 - .61823 

y4 - .66761 

Y5 - .69141 

Y6 - .74018 

Y? - .78108 

y6- 
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Year 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

X 

-3 

*■2 

-1 

o 

1 

2 

3 

Y 

.52O65 

.56955 

.61823 

,66761 

.69141 

.74019 

.78108 

O 4.589 

XY 

-1.562 

-1.139 

- .613 

O 

.691 

1.430 

2.343 

1.195 

9 

4 

1 

O 

1 

4 

_9 

28 

a - ■ 4.589 ■ .656 
ZSSmm mmmmmmmm 

n 7 

b -£xy - 1.195 - .043 

D? 28 

Y - .656 + .043X 

Thus, 1973 is the year whan the total officer force will be college 

educated. 
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Appendix L 

.¾ •V^LVQ Yo&g Forocast of 

Master*b Dogreos 

Computation necosaary for fitting a straight lino to the yearly 

inventory of line officers who have obtained master's degrees is as 

followst 

Year 

1964 

1965 

1966 

196? 

1968 

1969 

Total 

X Y 

-2.5 9742 

-1.5 9852 

- .5 10891 

.5 11776 

1.5 12675 

2.5 13727 

0.0 68663 

XY X2 

-24355.0 6.25 

-14778.0 2.25 

- 5445.5 .25 

5888.0 .25 

19012.0 2.25 

34317.5 6.25 

14639.5 17.50 

The actual observations are as of 1 July of each year which re¬ 

sults in the third and fourth years being 0.5 years away iros the 

origin. 

The ll-o Y ■ a + bX is derived as follows 1 

Y - 68663 - 11443 
mmm 

n 

b -¡¡£XY - 14639.5 - 836.543 

£x2 17.5 
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thon y - IWO + 836. 54X 

whore 1 January 1967 equals zero and a unit of X is equal to one year. 

The forecast of line officers with toaster's degrees for 1 July 

197^ is detemined to he 17,717. 

108 
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Appendix H 

A ¿SSMáSSS 2Ü ¿ÜSSASfi £SESSËSffl£ 

FY 1968 end FY 1969 
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Vlt*

o

Carlton Ai«mw Thom*   

 eraduatad froa hlch aohool la Vilson, North Carolina, 
in 1952 and anxollad in Laaa-MoHaa Junior CoUaca fron ufaioh ha xaoaivad 

tha dasraa of AasoeUta of ArU in 195^. In Oetobar 1934. ha aatazad 

tha Uhitad Stetaa Air fteoa. Ha baa attaadad Caataaary Cellaaa, tha 

Unlvoraity of uyonias, and la a graduata of tha Uaivaraity of tha 

Philipplaas ahara ha raoaivad tha dagcaa of of Aria, Hia
raoaat Air rteoa duty ana aa a Wiwttanan lataaoh eontxol offiear.
Ha aatarad tha Air fioacea Znatituta of Taetanalasr *^»»*«**^ Syataaa 

Analyaia irogran ia Saptaabar, 1968.

IhU thaaia ana typad tgr Ihca. SMrlay S.

!.*
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